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Abstract

:

Debiasing is a method of improving people’s decisions by reducing their reliance on salient intuitions causing them to behave suboptimally or biasedly. However, many of the known debiasing techniques have limited effectiveness or can only remedy a one-shot decision, rather than having a lasting impact. In this work, I focus on the role of metacognition in debiasing decision-making and discuss how it can be better understood through the lens of the foreign language effect. The foreign language effect suggests that using a foreign language can sometimes benefit people’s decision-making without providing them with additional information or instructions regarding the task. However, we do not fully understand how the foreign language effect works and its limitations. I conclude by urging scientists to research this effect with the hope of having a lasting positive impact on society.
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1. Introduction


Following the 9/11 World Trade Center attack, the United States established an “enhanced interrogation program” in detention camps such as Guantanamo Bay with the intention of preventing future terrorist attacks. However, as early as three months after the program was launched, reports suggested that techniques such as waterboarding and sleep deprivation were ineffective in preventing attacks (Senate Select Committee on Intelligence 2012). Despite this, the program persisted for over a decade. In hindsight, continuing (and even starting) the program was a bad decision.



There are many possible explanations for why people make bad decisions that, in hindsight, appear to be obviously incorrect. Some errors are simply random noise, as people decide by sampling from their internal distribution of values (Stewart et al. 2006), or by selectively assigning queries to internalized preferences (Johnson et al. 2007). In other words, people do not have a fixed set of preferences but rather decide ad hoc. Our preferences are not fixed parameters (e.g., 7 out of 10), but rather a distribution of parameters, in which some values are more probable than others, but many are possible nonetheless. To illustrate, assume you have developed a taste for lasagna, but you may wish to eat it more or less strongly on a given day. Decisions are being made similarly, and even experts make mistakes due to the natural “noisiness” of human cognition (Kahneman et al. 2022). However, some errors are predictable, to the extent that for some type of problems most people tend to commit the same error (Kahneman et al. 1982). Decision errors, such as starting the torture program by the US government, may occur because decision-makers lack the required knowledge or expertise to assess all arguments and potential consequences of their decision (Larrick and Feiler 2015). People may also lack the cognitive abilities to process all the available information (Maran et al. 2020). Finally, some people may be blinded by their beliefs and ignore inconsistent information (Kunda 1990).



However, there is something potentially more profound and often overlooked in the literature that contributes to imperfect decision-making—metacognition, that is thinking about thinking (Dunlosky and Metcalfe 2008). By allowing the decision-maker to take an outside perspective and reevaluate their thinking, metacognition can improve decision-making. It helps an individual to monitor their cognition, resulting in subjective feeling of its quality and accuracy—confidence or feeling for rightness (Ackerman and Thompson 2017; Thompson et al. 2011). If the confidence is low, an individual allocates more cognitive resources into the ongoing cognitive processing, which in turn is likely to improve its quality and accuracy. In this essay, I will explore the functions of metacognition and examine whether it can be facilitated or distorted.



Metacognition is quite different from cognitive abilities, such as intelligence, which are responsible for information processing. The best illustration of the difference between cognitive abilities and metacognition in the context of decision-making I can think of is chess. When you try to solve a chess puzzle, you know there is a winning move. All you have to do is to consider all the possible moves and their follow-ups and see which of these combinations leads to a win. This is a lot of information you must process, and the outcome of your thinking depends on your cognitive abilities. However, things are far more complicated in a real-life competitive chess game for which you have limited time. You can lose a game when having a worse position and ending up being checkmated, but you can also lose on time. Hence, you cannot go into such deep deliberation as in a chess puzzle for every move. To manage your time efficiently, you have to know when to reflect and search for this single good move, and when no deep thinking is needed because there are several equally good moves and you can select any of them without much impact on the game. Deciding when to think depends on metacognition. This may refer to thinking before deciding, but also to cases when one has to re-evaluate a decision that has already been made.



The torture program of the USA I described in this work illustrates a failure of metacognition—the error stems from decision-makers not realizing they must stop and think, reevaluating all available evidence. They may have been operating under the assumption that these techniques were necessary for obtaining valuable intelligence and protecting national security. However, they may not have taken the time to critically evaluate the effectiveness of these methods, or to consider the ethical and moral implications of using such methods. Additionally, they may not have reflected on the potential long-term consequences of using these techniques, such as damage to the reputation of the country, legal challenges, or creating more radicalized individuals. In this scenario, the lack of metacognitive insight—the ability to step back and reflect on one’s own thought process—led to a decision that was not fully informed and not considering the broader context and implications. Even after learning the results of the program were not as expected, the decision-makers failed to stop and reevaluate the decision they once made. This example illustrates that by going forward and not reflecting on their intuitions and past decisions, even the most gifted person will fail at a task because they have not even started thinking. Without metacognitive insight, whatever made these certainly intelligent individuals decide in a particular way will never be corrected, in turn escalating commitment to a bad decision, and risking them repeating the same decision error in the future.



As mentioned earlier, a failure of metacognition can occur when an individual fails to reflect on their own thinking. However, there is another less obvious but equally problematic failure of metacognition: overthinking. For example, a person may be spending too much time analyzing and comparing options that are only slightly different from each other. This inefficient allocation can result in a waste of time and resources for both the individual and those involved in the decision-making process. Effective metacognition, on the other hand, helps individuals allocate their cognitive resources efficiently by directing their attention toward the most important and relevant tasks.



Hopefully, it is becoming clear that metacognition, or thinking about our own thinking, is crucial for good decision-making. It helps decision-makers become aware of their internal processes, the cues they use, and to monitor and calibrate their confidence in their decisions (Ackerman and Thompson 2017). In this work, we are going to look into metacognition more closely. We will learn about what it is and how it works, and we will see if we can find ways to make it better. Specifically, I will present research on the foreign language effect, which suggests that using a non-native language can influence metacognitive processes and enhance certain types of decision-making, such as risky choices (Circi et al. 2021; Stankovic et al. 2022). My ultimate goal is to determine if the insights gained from studying the foreign language effect and metacognition can be applied to improve everyday decision-making. However, while we can artificially boost metacognition in experimental settings, it is not always beneficial, and we still do not fully understand why it works and when it will be effective. Therefore, although the foreign language effect research may not provide an immediate solution to decision-making difficulties, I believe that the long-term potential of this research is promising.



This essay is intended as an introductory reading to help you familiarize yourself with the topics of debiasing, metacognition, and the foreign language effect. I will discuss basic concepts and current directions in debiasing research. In conclusion, after examining other existing explanations of the effect and finding inconsistent support, I propose a working hypothesis: the use of a foreign language distorts our metacognitive processing, leading us to reflect more on problems that have intuitively appealing but incorrect solutions. I suggest that people become less sensitive to internal cues indicating the correctness of their intuitive responses. Consequently, they allocate cognitive effort more randomly, occasionally reflecting on problems that elicit highly appealing intuitions. This approach helps individuals avoid relying on incorrect but intuitively appealing responses and instead discover less obvious yet normatively correct solutions, resulting in improved performance but potentially unnecessary reflection on simple problems. In this model, improved judgment and decision-making is merely a side-effect of distorted metacognition. However, this is only a working hypothesis, supported by limited evidence, mostly coming from my own research.




2. How to Know When to Think?


As I argued before, much of our thinking relies on mental shortcuts, preserving many of our cognitive resources at the cost of slightly reduced accuracy. These shortcuts, or heuristics, are typically well-calibrated and produce accurate and satisfying solutions (Gigerenzer 2000). The problem with thinking is that heuristics are not always accurate, but one cannot always verify them because that would be burdensome (De Neys 2022; Stanovich 2020). Hence, metacognition has the duty to monitor our thinking and intervene when needed by triggering reflective processes.



Some insight into the question of how people know when to stop and reflect can be gained from a line of research started by Wim De Neys. He presented people with tasks that have salient incorrect intuitions (which he called conflict tasks) and tasks in which such an intuition is correct (no-conflict tasks). He then compared intuition-based responses in these two types of tasks, finding that people are less confident, memorize more details of a task, and require a longer time to provide an intuition-based response in conflict tasks than in co-conflict tasks (De Neys and Glumicic 2008). Brain areas responsible for response inhibition (i.e., lateral prefrontal cortex) were activated in cases when a person responded correctly to a conflict task, but also when responding incorrectly, suggesting each time a person had to inhibit one of their considered responses (De Neys et al. 2008). Hence, even though a person responded incorrectly to a conflict task, they still suffered internal conflict between their gut feelings and a normatively correct response. This metacognitive experience of internal conflict is claimed to trigger reflection allowing one to decouple and verify the intuitive response (De Neys and Pennycook 2019; Pennycook et al. 2015)1.



Individuals differ in their sensitivity to metacognitive cues. Typically, metacognition is inferred from confidence ratings and their relationship to the response accuracy (Fleming and Lau 2014). Here, one is expected to show higher confidence in own responses when they are correct compared to when they are wrong, or, to put this differently, confidence should be strongly positively correlated to response accuracy. Another instance of faulty metacognition is the Dunning-Kruger effect, in which poor performers overestimate their performance, while top performers sometimes underestimate their performance (Kruger and Dunning 1999). An alternative and extremely popular method used to measure metacognitive sensitivity is the Cognitive Reflection Test (Frederick 2005)2. In its original version, the test consists of just three items. One of them is the famous bat-and-ball problem:


A baseball bat and a ball cost $1.10 together, and the bat costs $1.00 more than the ball, how much does the ball cost?







Oftentimes, people reply the ball costs 10 cents, which is incorrect. If a ball would cost 10 cents, and the bat $1.00, then the two items would indeed cost together $1.10, but the difference between the two items would be only 90 cents rather than $1.00. What is most surprising, people seem to not improve in this task after multiple exposures—their performance is constant (Stagnaro et al. 2018), and it correlates similarly with other individual differences or decision performance in naïve and experienced participants (Białek and Pennycook 2018). In other words, people who provide an incorrect response are typically so satisfied that they never reinvestigate it (Raoelison and De Neys 2019).



Cognitive reflection is a crucial aspect of effective decision-making. Individuals who are more cognitively reflective tend to display a number of positive attributes such as less steep discounting (Frederick 2005), a reduced susceptibility to decision frames in the discounting problem (Białek and Sawicki 2018), a greater ability to differentiate between true and false news (Pennycook and Rand 2019), less overconfidence (Białek and Domurat 2018), and fewer dogmatic beliefs and paranormal beliefs (Pennycook et al. 2012). Surprisingly, the benefits of cognitive reflection are independent of their cognitive abilities (Stanovich and West 2008). Differently put, without cognitive reflection the benefits of high cognitive abilities are much smaller (but smarter people may have more accurate intuitions, Raoelison et al. 2020).



Finally, people’s metacognitive sensitivity to a conflict seems stable over time. In a study by Voudouri et al. (2022), participants answered a set of heuristic-and-bias tasks quickly and under cognitive load, and then were given an opportunity to reflect and change their response (a so-called two-response paradigm, Thompson et al. 2011). This task was then administered to them again two weeks later, again using the same two-response procedure. The majority of people consistently provided the same response, i.e., they either responded correctly or incorrectly in the intuitive and reflective stages of the experiment. Those who were more conflicted in the intuitive stage tended to change their responses more eagerly when given an opportunity to further reflect on a problem in the same session and after repeating the same task after several weeks. Critically, people were more likely to change their responses in conflict rather than no-conflict problems, again suggesting that they detect the intuition-based response they provided may be incorrect. That said, even those who answer incorrectly tend to be subtly aware of the fact that their reasoning may be biased. They use this metacognitive information to engage in reflection given the opportunity, and in turn, are more likely to change their response.




3. Can Metacognition Be Improved?


Above, I argued that metacognitive sensitivity to cues (i.e., cognitive reflection) is critical for good decision-making because it can trigger reflection to (1) correct an intuitive response and (2) allow for a response change given the opportunity to make the same decision a second time. Since people differ in their metacognitive sensitivity, a question arises whether this trait is fixed or can be improved. I already reviewed some studies that showed that cognitive reflection seems to be relatively stable across time and situations. Some studies reported increased performance in the Cognitive Reflection Test (CRT) after prior exposure (Haigh 2016; Stieger and Reips 2016). However, such a result is likely an artifact because those who performed well on the CRT are simultaneously more likely (1) to improve and (2) to recall even taking the test (Stagnaro et al. 2018). Hence, when the prior experience with the test is self-reported, it biases the results of the analysis because those who performed well on it are also more likely to recall having taken it.



As I mentioned in the previous subsection, people seem not to gain better insight into a task by merely repeating it. What is more, even providing feedback on accuracy in a conflict task does not seem to help people improve. To illustrate, Janssen et al. (2020) observed that the few who did improve after receiving feedback on the bat-and-ball problem also showed improved conflict detection. That is, it appears that they learned to be sensitive to the logic-based cues and metacognitively realize that these cues conflict with the intuition-based cues. Hence, by learning how a task is designed and how to solve it, some people were able to increase their metacognitive sensitivity to logical intuitions.



Consistent findings are reported in the research on the Monty Hall problem (Selvin 1975). Here, as in the famous TV show “Let’s Make a Deal”, the setup is as follows: you are a contestant on a game show and you are presented with three doors. Behind one door is a valuable prize (e.g., a car), and behind the other two doors are goats. You choose one door, but before the prize behind that door is revealed, the host, Monty Hall, who knows what is behind the doors, opens one of the other two doors to reveal a goat. Monty then offers you the option to stick with your original choice or to switch to the remaining door. The question is “what should you do to maximize your chances of winning the prize?”



The solution to the Monty Hall problem is that the contestant should switch their choice. The reasoning behind this is that the probability of the prize being behind the original choice is 1/3 since there are three doors and one of them has the prize. However, after Monty opens one of the other doors to reveal a goat, the probability of the prize being behind the remaining closed door is 2/3. This is because the probability of the prize being in any of the unselected doors is 2/3. Since Monty would not open a door if the prize was behind it, and since there are now only two doors remaining, the odds of the prize being behind the unopened door are now 2/3, which is a significant improvement over the 1/3 chance of winning by sticking with the original choice.



The problem is hard and very abstract, and thus it is unsurprising that many people fail to respond correctly to it (Gilovich et al. 1995).



What is more surprising, people tend to stick with their initial choice (i.e., not to switch doors) even when given the opportunity to learn the true probability of winning for each option. This was shown in an experiment where participants repeatedly solved the problem over 80 trials. Although the decision to switch became more common in later trials, it still occurred in only slightly more than 50% of decisions. Additionally, even with various forms of feedback, participants did not improve their understanding of the task (Saenen et al. 2015). So, as with the Cognitive Reflection Test, people seem to learn very little from their own mistakes.



My own efforts in improving the Cognitive Reflection Test scores were somewhat more promising: in one line of research, I asked people additional questions about the Cognitive Reflection Test items before asking them the main question. For example, for the bat-and-ball problem, I asked them a question that has a correct response, “What is the most popular sport in the US?”, or an opinion question that has no single correct response, “Name a sport, other than baseball, that can be played with bat and ball”. My idea was that once people start deliberating on a problem, they will subsequently default to that processing mode, but only when reflection would be accuracy-oriented (as in questions but not in opinions). Consistently with my hypothesis, the Cognitive Reflection Test scores improved only when preceded by questions and not by opinions (Białek 2016). However, the effect was borderline significant, observed only in a subsample of naïve participants, and I subsequently failed to replicate it in larger samples from the Amazon Mechanical Turk.



The second line of research that showed improvement in the Cognitive Reflection Test score was serendipitous: we investigated moral judgments under alcohol intoxication (Paruzel-Czachura et al. 2021). One of the tested ideas was that maybe the effect of alcohol on moral decision-making would be mitigated by high cognitive reflection. The study had a control group that drank orange juice, a placebo group that drank orange juice sprayed with alcohol, and an experimental group that drank orange juice mixed with alcohol. We found that the performance in the CRT improved in the placebo and experimental groups. We believe that people thought that their cognition may have been impaired due to intoxication and were therefore more metacognitively aware of their internal thought processes. Having intensified their metacognitive awareness, they could have spotted the internal conflict between heuristic and logical intuitions and reflected on the problem more than participants in the control group. However, there is a flip side to the coin. It is possible that what we observed is not an improvement in cognitive reflection, but rather, an alteration in the performance on the Cognitive Reflection Test. That is, the results of a psychological test, such as an IQ test, depend not only on the true level of the tested trait but also on the motivation to perform well. To illustrate, people motivated by financial incentives can improve their performance on an intelligence test by 0.64 SD (Duckworth et al. 2011). Differently put, one can appear to gain almost 10 IQ points when motivated properly to perform the test well. Analogously to the effect of incentives on intelligence, believing to be drunk (or being slightly tipsy, as in our study, where BAC ranged from 0.65 to 0.73) could only motivate participants to try harder and thus improve their performance. In both cases (i.e., the intelligence test and the cognitive reflection test) the underlying psychological trait is hypothesized to be constant; what changes is the performance in a test that should measure it. Whichever route the manipulation affected our participants, motivating them to put maximum effort or boosting the cognitive reflection itself, it appears our participants could have reflected slightly more. Yet, it should be stressed again, the effect of alcohol on cognitive reflection is serendipitous, and we worked on replicating it in a preregistered set of experiments.



To conclude this section, it appears that individuals frequently overlook their thinking errors, even when repeating tasks or receiving performance feedback. Although experimental manipulations have shown some promise in enhancing metacognitive awareness, the evidence remains weak and requires further validation.




4. The Foreign Language Effect


As a researcher in the field of decision-making, I have observed there are limited psychological interventions that have been robustly shown to improve decision-making outcomes. This is particularly evident in the case of physical exercise, where a large-scale study involving over 60,000 US fitness chain customers found that only approximately half of the 53 interventions tested improved gym participation compared to placebo intervention, and only five interventions performed better than the baseline intervention of text-message reminders and small financial incentives for attendance (Milkman et al. 2021). However, a study by Keysar et al. (2012) caught my attention. The study found that bilingual participants who used their foreign language were less susceptible to cognitive biases compared to those who used their native language. This finding, if robust, has important implications as it suggests that the use of a foreign language can be used as a tool to improve decision-making3. This research on the “foreign language effect” on decision-making has been a rapidly growing field and many researchers are excited to see the potential practical applications that could arise from it (McFarlane et al. 2020).



Some promising research suggested people’s risky choices are better when using a foreign language, with bilinguals showing to be less affected by the framing effect, that is, to prefer risk when the outcomes are described as losses or gains (Costa et al. 2014; Winskel et al. 2016). Moreover, their risky choices were more strategic, with people who decided in their foreign language taking more risks when a lottery was beneficial and taking less risk when the bet was unbeneficial (Hayakawa et al. 2019). What this means is that people using their foreign language take more risks when the expected value of the gamble is positive. Expected value is a multiplication of the potential payoff and its probability, e.g., a 50% chance to win $10 is EV = 0.5 × 10 = 5. A positive gamble is when the EV of a gamble is higher than a certain gain, e.g., of $4. Yet, given such a choice, most people tend to opt for certain smaller gains, displaying so-called risk aversion (Pratt 1964). Since people using their foreign language gambled more often in such positive-EV gambles, using a foreign language is therefore suggested to reduce this aversion (Circi et al. 2021).



Another risk-related benefit of using a foreign language is that participants were observed to be less affected by the hot hand fallacy when gambling (Gao et al. 2015). The hot hand fallacy is the belief that a person who has experienced success in a particular activity has a higher chance of continued success in the immediate future (Gilovich et al. 1985). In other words, the belief is that a player who has just made a few successful shots in basketball is more likely to make the next shot. However, statistical analysis has shown that this belief is actually a fallacy, as past success does not increase the probability of future success in subsequent activities.



As the research on the foreign language effect progresses, the effect appears more complex and malleable than initially hoped. For example, we found no foreign language effect on risky choice (Borkowska et al. 2023; Muda et al. 2020) and using a foreign language has been shown to distort the ability to delay gratifications (Białek et al. 2022), reason logically (Białek et al. 2020) or the ability to discern true from false news (Muda et al. 2023). Numerous studies from other labs are also reporting no effects of using a foreign language on decision-making. For example, the performance in various heuristic-and-biases tasks was unaffected by the language used (Mækelæ and Pfuhl 2019; Vives et al. 2018). The inconsistencies in the findings can be seen as a positive development, allowing us to better understand the boundary conditions of the foreign language effect, and explain when using a foreign language will affect decision-making, whether the effect will be beneficial, and in turn, whether we can adopt some of this knowledge to debiasing overall, not to bilinguals only.




5. The Mechanisms of the Foreign Language Effect


All of this is observed in proficient bilinguals, so it is hard to argue that the foreign language effect occurs because participants do not understand the problem enough to fall into a trap the task is designed to set. Therefore, there has to be a specific mechanism that explains the effect. Understanding how people using a foreign language decide better can lead researchers to propose debiasing techniques that would be much more effective than what is currently proposed. The most promising mechanism, given the current state of the knowledge, is that people who use their foreign language have different access to their metacognitive processes. However, let us discuss the three initial mechanisms through which using a foreign language was supposed to work first (Hayakawa et al. 2016).



The first speculation was that people using their foreign language experience lower affective arousal than those using their native language. Dedicated studies showed that although people using their foreign language are sometimes less aroused by the problem they face, this change in arousal was not predicting the decision change (Geipel et al. 2015b; Hadjichristidis et al. 2015; Muda et al. 2023). However, in one research this hypothesis was confirmed, showing that people using their foreign language when solving moral dilemmas used less affect-rich vocabulary, and this change predicted their shift to more outcome-based responding (Kyriakou et al. 2022). Notably, this hypothesis was also criticized for using proxies for emotions, lacking a generalizable theory of emotion, and unclear baseline levels of neutrality (McFarlane and Cipolletti Perez 2020).



The second explanation—greater willingness to reflect when using a foreign language—also failed to be consistently confirmed. For example, people performed equally well (or, rather, equally poor) in the CRT in their foreign as in their native language (Costa et al. 2014; Milczarski et al. 2022; Vega-Mendoza et al. 2021). Had they reflected more, they should have performed in this test better.



The third explanation, proposed by Hayakawa et al. (2016)—that people use more abstract construals to represent a problem—gained little attention and was never directly tested. The single study I am aware of showed the two effects—changes in the decision and more abstract construals—in two separate experiments, never evidencing a direct path between the two effects (Shin and Kim 2017).



So, how does using a foreign language affect people’s decisions through metacognition? Some insight can be gained through our research on the bias blind spot (Niszczota et al. 2022). We asked people to rate how likely they (and regular people) are to fall into some of the decision traps. As the Bible warned, people tend to look at the speck of sawdust in someone’s brother’s eye and pay no attention to the plank in one’s own eye (English Standard Version Bible 2001, Mat. 7:3–5). As in past research on this issue (Pronin et al. 2002), our results showed that people indeed see much more bias in others than they see in themselves. To avoid the bias blind spot trap, one must recognize that they are just as susceptible to bias as any other person and must be aware of their own potential biases. This requires metacognition. We observed a decrease in the bias blind spot in people using their foreign language. So, maybe they gained some sort of additional metacognitive awareness when using their foreign language? I discuss this hypothesis in the subsequent section.




6. Debiasing through Metacognition?


The answer to the question from the section above can be “Yes”. It becomes more plausible when considered in the context of findings suggesting that being bilingual or multilingual can provide cognitive benefits, such as improved attention, memory, and problem-solving abilities, compared to being monolingual (Bialystok 1988). This (highly debated and criticized, see e.g., Paap 2019) bilingual advantage hypothesis suggests that the process of constantly switching between languages and adjusting to different linguistic contexts can lead to improved cognitive flexibility, which is the ability to adapt to new information and changing task demands4. Speculatively, the benefits of being bilingual may be more pronounced when using a foreign language, leading to greater cognitive control and flexibility, and resulting in more metacognitive awareness of one’s mental states. Therefore, the foreign language effect would be a special case where the bilingual advantage is especially visible through more efficient metacognition. The reduced bias blind spot fits this hypothesis well.



Given this research, it appears that using a foreign language helps people to better use their metacognition and show less bias. If this is a true and replicable effect, this suggests that metacognition can be experimentally boosted, opening new avenues for the debiasing research. We dedicated some more resources to studying this hypothesis, i.e., that bilinguals, especially when using their foreign language, decide better when to think and when it is enough to rely on their gut feelings. We tested this hypothesis in experiments on reasoning, where people are asked to evaluate whether a syllogism (constructed of two premises and a conclusion) is logically valid. A logically valid syllogism is one in which its conclusion is always true given the premises are true. However, people tend to solve this task differently than asked—they first look at the believability of a conclusion, displaying so-called belief bias (Evans et al. 1983). When the conclusion is believable, people adopt a liberal responding strategy, preferring to accept the syllogism as valid. Differently put, they prefer to err by accepting an invalid syllogism as valid rather than by rejecting a valid syllogism as invalid. When the conclusion is unbelievable, they adopt a conservative response strategy, preferring to rather err by rejecting a valid syllogism (Dube et al. 2010). To reason correctly, one needs to reflect on the logical structure of the syllogism and ignore the intuitively available judgment of its conclusions’ believability. To make this process efficient, rather than inspecting logical structure of all syllogisms, one should query their metacognition. More specifically, one has to detect that logic and intuition are in conflict, and dedicate additional cognitive resources to reflect only on those syllogisms where logic and intuition are incongruent (Ackerman and Thompson 2017).



Across three experiments, we asked participants to evaluate a handful of syllogisms, either in their native or foreign language (Białek et al. 2020). Contrary to what I expected, we found decreased performance in the foreign language condition. The critical aspect was the conflict detection, a metacognitive cue that the initial response may be incorrect and that further reflection is needed. We observed that confidence ratings were higher in correct no-conflict trials (e.g., a valid syllogism with a believable conclusion) compared to incorrect conflict trials (e.g., an invalid syllogism with a believable conclusion). This shows that despite that the decision to accept a syllogism as valid reflected its believability, our participants were more conflicted when the validity and believability clashed. This is evidence for them being (to some degree) metacognitively aware of the possible error. However, the critical insight of our research was that conflict detection was lower in the foreign language condition. In other words, bilinguals using their foreign language were less able to detect when they might be wrong. As a result, they failed to reflect when reflection was needed.



This finding was surprising: it showed that using a foreign language can indeed affect metacognition, but it distorts rather than boosts its quality. This made me formulate a model in which people differently track intuitions produced in their foreign vs native language. For example, foreign-language intuitions could be deprived of their affective component and thus less salient than native-language intuitions. Thus, people’s decisions made in a foreign language could be less affected by these foreign-language intuitions, resulting in better performance in tasks where an intuitive response is always wrong. However, this does not mean the everyday decisions made in a foreign language will be any better. Intuitions are evolutionarily calibrated quite accurately and are very useful (Gigerenzer 2000; Heyes 2019). Having our intuitions attenuated can deprive us of a hunch about what to do and can result in reflecting on things that do not require it or failing to reflect when needed. The former type of metacognitive error—underthinking—can lead us to make little use of our cognitive capacities and likely lead to suboptimal choices. The problems with the latter type of metacognitive error—overthinking—can pose two risks: computational errors and inefficient use of cognitive resources.



While this hypothesis appears plausible, it has not yet been tested empirically. Some indirect support for this hypothesis comes from the moral foreign language effect. In moral psychology, we study how people weigh two moral inclinations against each other—deontological reliance on moral rules (e.g., do not kill) versus utilitarian reliance on the outcomes of a decision (e.g., kill one person to save five other people) (Conway and Gawronski 2013). Both of these considerations are intuitive (Bago and De Neys 2018; Białek and De Neys 2016). When a moral problem is considered in a foreign language, deontology and utilitarianism both lose their salience (Białek et al. 2019; Hayakawa et al. 2017; Hennig and Hütter 2021; Muda et al. 2018). Thus, a moral problem becomes less of a moral one and more of a regular problem where human lives transcend into mere numbers. This also aligns with the attenuated intuitions hypothesis. However, direct experimental evidence for the attenuated metacognition hypothesis, which is currently absent, is needed.




7. Summary and Conclusions


In the above, across almost 6.5 thousand words and about 90 citations, I argued how metacognition is critical to good decision-making and reviewed some of the recent research on debiasing through metacognition. This lack of thinking about their thinking and decision processes can lead people to bad decisions. If one focuses on the goal, even if it is an undoubtedly good goal such as national security and prevention of terrorist attacks, a lack of awareness of one’s own biased thinking can lead to disastrous decisions, such as the Guantanamo Bay torture program by the US government. Oftentimes, to decide well is to stop and reconsider one’s own decision process.



Much of the research on debiasing is unsuccessful in achieving its effects, the effects are short-lived and malleable, and their boundary conditions are not well understood (IJzerman et al. 2020). However, there is a light in the tunnel: some manipulations do work in some conditions. Yet, we are still far from understanding how to help people. It seems that neither repeatedly solving similar problems nor being provided with feedback on past performance has a lasting effect on human performance. Using a foreign language also does not robustly affect decision-making, and if it does, its results are not always beneficial.



Most of the manipulations that do work, such as the Nobel Prize-winning nudge (Thaler and Sunstein 2008), assist people in making a specific decision but do not necessarily lead to better decisions in the long term; but see (Van Rookhuijzen et al. 2021). A nudge is a type of choice architecture that reframes a problem to encourage a particular choice while still allowing decision-makers the freedom to decide. For instance, individuals may be automatically enrolled in a retirement savings plan but can choose to opt out. This way, more people sign in compared to when given a free choice whether to sign in or not. While leaving the debate about its moral permissibility aside (Bovens 2009; Schmidt and Engelen 2020), because of its incidental nature, the nudge direction of interventions may not be ideal. In the retirement savings example, people may save more money, but their overall attitude towards saving or their willingness to save actively in other ways may remain unchanged. Instead, the end goal of debiasing should be long-term, unsupervised, uncoerced, and free decision-making that results in better wealth, health, and happiness.



I believe that we can achieve this goal and help people make better decisions by encouraging them to reflect on their own thinking. We need more experimental work on metacognition, preferably through field studies that capture real behavioral data, to test whether people can be trained to be more aware of their own thought processes, have better calibrated confidence, and use their cognitive resources more efficiently. Potentially, learning a second language could also help, but we need longitudinal data to determine whether metacognition and foreign language proficiency are positively correlated.



As I argue, metacognition is to some extent malleable and can be changed when using a foreign language. Among other consequences, people using their foreign language are less attracted to intuitively appealing but incorrect responses. Had we dedicated more resources to understanding how the foreign language affects metacognition, we could identify the critical features of this process and find methods that have similar features but do not require knowledge of a foreign language.
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Notes


	
1

	

People engage in reflection not necessarily to challenge their own decision, but sometimes they reflect to find support for their initial choice and to counter arguments for alternative solutions (Haidt 2012; Kunda 1990; Mercier and Sperber 2011). Hence, reflection is not a panacea to decision-making problems.






	
2

	

Altough the original is the most popular version of the CRT, there are several newer versions of the test, and all of them consist of just several items (Primi et al. 2016; Sirota et al. 2021; Thomson and Oppenheimer 2016; Toplak et al. 2014). Of these, the version by Sirota et al. (2021) is claimed to measure cognitive reflection with little to no interference of numeracy, which is a common issue in other versions of the test.






	
3

	

Much of the foreign language effect research investigates moral judgments (Białek et al. 2019; Geipel et al. 2015a; Hayakawa et al. 2017). However, as it is challenging to establish which morality is correct or erroneous, discussing "improved performance" in this context is not feasible. Thus, I will not delve extensively into this issue in this essay.






	
4

	

As with many psychological observations, the bilingual advantage is also not a definitive effect, with it being only conditionally observed, e.g., in some tasks, or mostly in older adults (Ware et al. 2020). Additionally, some of the bilingual advantages can be rather a result of higher socioeconomic status (Morton and Harper 2007) or a cultural effect (Samuel et al. 2018).









References


	



Ackerman, Rakefet, and Valerie A. Thompson. 2017. Meta-Reasoning: Monitoring and Control of Thinking and Reasoning. Trends in Cognitive Sciences 21: 607–17. [Google Scholar] [CrossRef]

	



Bago, Bence, and Wim De Neys. 2018. The Intuitive Greater Good: Testing the Corrective Dual Process Model of Moral Cognition. Journal of Experimental Psychology: General 33: 461. [Google Scholar] [CrossRef]

	



Białek, Michał. 2016. What Color Are the Lilies? Forced Reflection Boosts Performance in the Cognitive Reflection Test. SSRN Electronic Journal, 1–19. [Google Scholar] [CrossRef]

	



Białek, Michał, and Wim De Neys. 2016. Conflict Detection during Moral Decision-Making: Evidence for Deontic Reasoners’ Utilitarian Sensitivity. Journal of Cognitive Psychology 28: 631–39. [Google Scholar] [CrossRef]

	



Białek, Michał, and Artur Domurat. 2018. Cognitive Abilities, Analytic Cognitive Style and Overconfidence: A Commentary on Duttle (2016). Bulletin of Economic Research 70: e119–25. [Google Scholar] [CrossRef]

	



Białek, Michał, and Gordon Pennycook. 2018. The Cognitive Reflection Test Is Robust to Multiple Exposures. Behavior Research Methods 50: 1953–59. [Google Scholar] [CrossRef]

	



Białek, Michał, and Przemysław Sawicki. 2018. Cognitive Reflection Effects on Time Discounting. Journal of Individual Differences 39: 99–106. [Google Scholar] [CrossRef]

	



Białek, Michał, Artur Domurat, Mariola Paruzel-Czachura, and Rafał Muda. 2022. Limits of the Foreign Language Effect: Intertemporal Choice. Thinking and Reasoning 28: 97–124. [Google Scholar] [CrossRef]

	



Białek, Michał, Mariola Paruzel-Czachura, and Bertram Gawronski. 2019. Foreign Language Effects on Moral Dilemma Judgments: An Analysis Using the CNI Model. Journal of Experimental Social Psychology 85: 103855. [Google Scholar] [CrossRef]

	



Białek, Michał, Rafał Muda, Kaiden Stewart, Paweł Niszczota, and Damian Pieńkosz. 2020. Thinking in a Foreign Language Distorts Allocation of Cognitive Effort: Evidence from Reasoning. Cognition 205: 104420. [Google Scholar] [CrossRef]

	



Bialystok, Ellen. 1988. Levels of Bilingualism and Levels of Linguistic Awareness. Developmental Psychology 24: 560–67. [Google Scholar] [CrossRef]

	



Borkowska, Anna, Wojciech Milczarski, and Michal Bialek. 2023. No Foreign Language Effect in Incentivized Gambles with Verbal Probability Expressions. PsyArXiv, 1–22. [Google Scholar] [CrossRef]

	



Bovens, Luc. 2009. The ethics of nudge. In Preference Change: Approaches from Philosophy, Economics and Psychology. Edited by Till Grüne-Yanoff and Sven Ove Hansson. Berlin: Springer, pp. 207–19. [Google Scholar] [CrossRef]

	



Circi, Riccardo, Daniele Gatti, Vincenzo Russo, and Tomaso Vecchi. 2021. The Foreign Language Effect on Decision-Making: A Meta-Analysis. Psychonomic Bulletin and Review 28: 1131–41. [Google Scholar] [CrossRef] [PubMed]

	



Conway, Paul, and Bertram Gawronski. 2013. Deontological and Utilitarian Inclinations in Moral Decision Making: A Process Dissociation Approach. Journal of Personality and Social Psychology 104: 216–35. [Google Scholar] [CrossRef] [PubMed]

	



Costa, Albert, Alice Foucart, Inbal Arnon, Melina Aparici, and Jose Apesteguia. 2014. ‘Piensa’ Twice: On the Foreign Language Effect in Decision Making. Cognition 130: 236–54. [Google Scholar] [CrossRef]

	



De Neys, Wim. 2022. Advancing Theorizing about Fast-and-Slow Thinking. Behavioral and Brain Sciences, 1–68. [Google Scholar] [CrossRef]

	



De Neys, Wim, and Gordon Pennycook. 2019. Logic, Fast and Slow: Advances in Dual-Process Theorizing. Current Directions in Psychological Science 28: 503–9. [Google Scholar] [CrossRef]

	



De Neys, Wim, and Tamara Glumicic. 2008. Conflict Monitoring in Dual Process Theories of Thinking. Cognition 106: 1248–99. [Google Scholar] [CrossRef]

	



De Neys, Wim, Oshin Vartanian, and Vinod Goel. 2008. Smarter than We Think: When Our Brains Detect That We Are Biased. Psychological Science 19: 483–89. [Google Scholar] [CrossRef]

	



Dube, Chad, Caren M. Rotello, and Evan Heit. 2010. Assessing the Belief Bias Effect with ROCs: It’s a Response Bias Effect. Psychological Review 117: 831–63. [Google Scholar] [CrossRef]

	



Duckworth, Angela Lee, Patrick D. Quinn, Donald R. Lynam, Rolf Loeber, and Magda Stouthamer-Loeber. 2011. Role of Test Motivation in Intelligence Testing. Proceedings of the National Academy of Sciences 108: 7716–20. [Google Scholar] [CrossRef] [PubMed]

	



Dunlosky, John, and Janet Metcalfe. 2008. Metacognition. Thousand Oaks: SAGE Publications. [Google Scholar]

	



English Standard Version Bible. 2001. ESV Online. Available online: https://esv.literalword.com/ (accessed on 12 March 2023).

	



Evans, Jonathan S. B. T., Julie L. Barston, and Paul Pollard. 1983. On the Conflict between Logic and Belief in Syllogistic Reasoning. Memory and Cognition 11: 295–306. [Google Scholar] [CrossRef] [PubMed]

	



Fleming, Stephen M., and Hakwan C. Lau. 2014. How to Measure Metacognition. Frontiers in Human Neuroscience 8: 443. [Google Scholar] [CrossRef]

	



Frederick, Shane. 2005. Cognitive Reflection and Decision Making. Journal of Economic Perspectives 19: 25–42. [Google Scholar] [CrossRef]

	



Gao, Shan, Ondrej Zika, Robert D. Rogers, and Guillaume Thierry. 2015. Second Language Feedback Abolishes the ‘Hot Hand’ Effect during Even-Probability Gambling. The Journal of Neuroscience 35: 5983–89. [Google Scholar] [CrossRef] [PubMed]

	



Geipel, Janet, Constantinos Hadjichristidis, and Luca Surian. 2015a. How Foreign Language Shapes Moral Judgment. Journal of Experimental Social Psychology 59: 8–17. [Google Scholar] [CrossRef]

	



Geipel, Janet, Constantinos Hadjichristidis, and Luca Surian. 2015b. The Foreign Language Effect on Moral Judgment: The Role of Emotions and Norms. PLoS ONE 10: e0131529. [Google Scholar] [CrossRef]

	



Gigerenzer, Geerd. 2000. Adaptive Thinking: Rationality in the Real World. Oxford: Oxford University Press. [Google Scholar]

	



Gilovich, Thomas, Robert Vallone, and Amos Tversky. 1985. The Hot Hand in Basketball: On the Misperception of Random Sequences. Cognitive Psychology 17: 295–314. [Google Scholar] [CrossRef]

	



Gilovich, Thomas, Victoria Husted Medvec, and Serena Chen. 1995. Commission, Omission, and Dissonance Reduction: Coping with Regret in the ‘Monty Hall’ Problem. Personality and Social Psychology Bulletin 21: 182–90. [Google Scholar] [CrossRef]

	



Hadjichristidis, Constantinos, Janet Geipel, and Lucia Savadori. 2015. The Effect of Foreign Language in Judgments of Risk and Benefit: The Role of Affect. Journal of Experimental Psychology: Applied 21: 117–29. [Google Scholar] [CrossRef]

	



Haidt, Jonathan. 2012. The Righteous Mind: Why Good People Are Divided by Politics and Religion. New York: Vintage. [Google Scholar]

	



Haigh, Matthew. 2016. Has the Standard Cognitive Reflection Test Become a Victim of Its Own Success? Advances in Cognitive Psychology 12: 145. [Google Scholar] [CrossRef]

	



Hayakawa, Sayuri, Albert Costa, Alice Foucart, and Boaz Keysar. 2016. Using a Foreign Language Changes Our Choices. Trends in Cognitive Sciences 20: 791–93. [Google Scholar] [CrossRef] [PubMed]

	



Hayakawa, Sayuri, Becky Ka Ying Lau, Sophie Holtzmann, Albert Costa, and Boaz Keysar. 2019. On the Reliability of the Foreign Language Effect on Risk-Taking. Quarterly Journal of Experimental Psychology 72: 29–40. [Google Scholar] [CrossRef]

	



Hayakawa, Sayuri, David Tannenbaum, Albert Costa, Joanna D. Corey, and Boaz Keysar. 2017. Thinking More or Feeling Less? Explaining the Foreign-Language Effect on Moral Judgment. Psychological Science 28: 1387–97. [Google Scholar] [CrossRef]

	



Hennig, Max, and Mandy Hütter. 2021. Consequences, Norms, or Willingness to Interfere: A ProCNI Model Analysis of the Foreign Language Effect in Moral Dilemma Judgment. Journal of Experimental Social Psychology 95: 104148. [Google Scholar] [CrossRef]

	



Heyes, Cecilia. 2019. Précis of Cognitive Gadgets: The Cultural Evolution of Thinking. Behavioral and Brain Sciences 42: e169. [Google Scholar] [CrossRef]

	



IJzerman, Hans, Neil Anthony Lewis, Netta Weinstein, Lisa Marie DeBruine, Stuart James Ritchie, Simine Vazire, and Patrick S. Forscher. 2020. Use caution when applying behavioural science to policy. Nature Human Behaviour 4: 1092–94. [Google Scholar] [CrossRef] [PubMed]

	



Janssen, Eva M., Matthieu Raoelison, and Wim De Neys. 2020. ‘You’re Wrong!’: The Impact of Accuracy Feedback on the Bat-and-Ball Problem. Acta Psychologica 206: 103042. [Google Scholar] [CrossRef]

	



Johnson, Eric J., Gerald Häubl, and Anat Keinan. 2007. Aspects of Endowment: A Query Theory of Value Construction. Journal of Experimental Psychology: Learning Memory and Cognition 33: 461–74. [Google Scholar] [CrossRef]

	



Kahneman, Daniel, Olivier Sibony, and Cass R. Sunstein. 2022. Noise. New York: HarperCollins UK. [Google Scholar]

	



Kahneman, Daniel, Paul Slovic, and Amos Tversky. 1982. Judgment under Uncertainty: Heuristics and Biases. Cambridge: Cambridge University Press. [Google Scholar]

	



Keysar, Boaz, Sayuri L. Hayakawa, and Sun Gyu An. 2012. The Foreign-Language Effect: Thinking in a Foreign Tongue Reduces Decision Biases. Psychological Science 23: 661–68. [Google Scholar] [CrossRef]

	



Kruger, Justin, and David Dunning. 1999. Unskilled and Unaware of It: How Difficulties in Recognizing One’s Own Incompetence Lead to Inflated Self-Assessments. Journal of Personality and Social Psychology 77: 1121. [Google Scholar] [CrossRef] [PubMed]

	



Kunda, Ziva. 1990. The Case for Motivated Reasoning. Psychological Bulletin 108: 480–98. [Google Scholar]

	



Kyriakou, Andreas, Alice Foucart, and Irini Mavrou. 2022. Moral Judgements in a Foreign Language: Expressing Emotions and Justifying Decisions. International Journal of Bilingualism, 136700692211341. [Google Scholar] [CrossRef]

	



Larrick, Richard P., and Daniel C. Feiler. 2015. Expertise in Decision Making. In The Wiley Blackwell Handbook of Judgment and Decision Making. Oxford: John Wiley and Sons, Ltd., pp. 696–721. [Google Scholar] [CrossRef]

	



Mækelæ, Martin, and Gerit Pfuhl. 2019. Deliberate Reasoning Is Not Affected by Language. PLoS ONE 14: e0211428. [Google Scholar] [CrossRef] [PubMed]

	



Maran, Thomas, Theo Ravet-Brown, Martin Angerer, Marco Furtner, and Stefan E. Huber. 2020. Intelligence Predicts Choice in Decision-Making Strategies. Journal of Behavioral and Experimental Economics 84: 101483. [Google Scholar] [CrossRef]

	



McFarlane, Steven, and Heather Cipolletti Perez. 2020. Some Challenges for Research on Emotion and Moral Judgment: The Moral Foreign-Language Effect as a Case Study. Diametros 17: 56–71. [Google Scholar] [CrossRef]

	



McFarlane, Steven, Heather Cipolletti Perez, and Christine Weissglass. 2020. Thinking in a Non-Native Language: A New Nudge? Frontiers in Psychology 11: 549083. [Google Scholar] [CrossRef]

	



Mercier, Hugo, and Dan Sperber. 2011. Why do humans reason? Arguments for an argumentative theory. Behavioral and Brain Sciences 34: 57–74. [Google Scholar] [CrossRef]

	



Milczarski, Wojciech, Anna Borkowska, Mariola Paruzel-Czachura, and Michał Białek. 2022. Using a Foreign Language Does Not Make You Think More: Null Effects of Using a Foreign Language on Cognitive Reflection and Numeracy, December. PsyArxiv, 1–14. [Google Scholar] [CrossRef]

	



Milkman, Katherine L., Dena Gromet, Hung Ho, Joseph S. Kay, Timothy W. Lee, Pepi Pandiloski, Yeji Park, Aneesh Rai, Max Bazerman, John Beshears, and et al. 2021. Megastudies Improve the Impact of Applied Behavioural Science. Nature 600: 478–83. [Google Scholar] [CrossRef]

	



Morton, J. Bruce, and Sarah N. Harper. 2007. What did Simon say? Revisiting the bilingual advantage. Developmental Science 10: 719–26. [Google Scholar] [CrossRef]

	



Muda, Rafał, Alexander C. Walker, Damian Pieńkosz, Jonathan A. Fugelsang, and Michał Białek. 2020. Foreign Language Does Not Affect Gambling-Related Judgments. Journal of Gambling Studies 36: 633–52. [Google Scholar] [CrossRef] [PubMed]

	



Muda, Rafał, Gordon Pennycook, Damian Pieńkosz, and Michał Białek. 2023. People Are Worse at Detecting Fake News in Their Foreign Language. Journal of Experimental Psychology: Applied, in press. [Google Scholar] [CrossRef]

	



Muda, Rafał, Pawel Niszczota, Michał Białek, and Paul Conway. 2018. Reading Dilemmas in a Foreign Language Reduces Both Deontological and Utilitarian Response Tendencies. Journal of Experimental Psychology: Learning, Memory, and Cognition 44: 321–26. [Google Scholar] [CrossRef] [PubMed]

	



Niszczota, Paweł, Magdalena Pawlak, and Michał Białek. 2022. Bilinguals Are Less Susceptible to the Bias Blind Spot in Their Second Language. International Journal of Bilingualism 7: 13670069221110384. [Google Scholar] [CrossRef]

	



Paap, Kenneth. 2019. The Bilingual Advantage Debate: Quantity and Quality of the Evidence. In The Handbook of the Neuroscience of Multilingualism. Edited by John W. Schwieter and Michel Paradis. New York: John Wiley & Sons Ltd., pp. 701–35. [Google Scholar]

	



Paruzel-Czachura, Mariola, Katarzyna Pypno, Jim A. C. Everett, Michal Bialek, and Bertram Gawronski. 2021. The Drunk Utilitarian Revisited: Does Alcohol Really Increase Utilitarianism in Moral Judgment? Personality and Social Psychology Bulletin 49: 20–31. [Google Scholar] [CrossRef]

	



Pennycook, Gordon, and David G. Rand. 2019. Lazy, Not Biased: Susceptibility to Partisan Fake News Is Better Explained by Lack of Reasoning than by Motivated Reasoning. Cognition 188: 39–50. [Google Scholar] [CrossRef]

	



Pennycook, Gordon, James Allan Cheyne, Paul Seli, Derek J. Koehler, and Jonathan A. Fugelsang. 2012. Analytic Cognitive Style Predicts Religious and Paranormal Belief. Cognition 123: 335–46. [Google Scholar] [CrossRef]

	



Pennycook, Gordon, Jonathan A. Fugelsang, and Derek J. Koehler. 2015. What Makes Us Think? A Three-Stage Dual-Process Model of Analytic Engagement. Cognitive Psychology 80: 34–72. [Google Scholar] [CrossRef]

	



Pratt, John W. 1964. Risk Aversion in the Small and in the Large. Econometrica 33: 122–36. [Google Scholar] [CrossRef]

	



Primi, Caterina, Kinga Morsanyi, Francesca Chiesi, Maria Anna Donati, and Jayne Hamilton. 2016. The Development and Testing of a New Version of the Cognitive Reflection Test Applying Item Response Theory (IRT). Journal of Behavioral Decision Making 29: 453–69. [Google Scholar] [CrossRef]

	



Pronin, Emily, Daniel Y. Lin, and Lee Ross. 2002. The Bias Blind Spot: Perceptions of Bias in Self Versus Others. Personality and Social Psychology Bulletin 28: 369–81. [Google Scholar] [CrossRef]

	



Raoelison, Matthieu, and Wim De Neys. 2019. Do We De-Bias Ourselves?: The Impact of Repeated Presentation on the Bat-and-Ball Problem. Judgment and Decision Making 14: 170–78. [Google Scholar] [CrossRef]

	



Raoelison, Matthieu, Valerie A. Thompson, and Wim De Neys. 2020. The Smart Intuitor: Cognitive Capacity Predicts Intuitive Rather than Deliberate Thinking. Cognition 204: 104381. [Google Scholar] [CrossRef] [PubMed]

	



Saenen, Lore, Wim Van Dooren, and Patrick Onghena. 2015. A Randomised Monty Hall Experiment: The Positive Effect of Conditional Frequency Feedback. Thinking and Reasoning 21: 176–92. [Google Scholar] [CrossRef]

	



Samuel, Steven, Karen Roehr-Brackin, Hyensou Pak, and Hyunji Kim. 2018. Cultural effects rather than a bilingual advantage in cognition: A review and an empirical study. Cognitive Science 42: 2313–41. [Google Scholar] [CrossRef]

	



Schmidt, Andreas T., and Bart Engelen. 2020. The Ethics of Nudging: An Overview. Philosophy Compass 15: e12658. [Google Scholar] [CrossRef]

	



Selvin, Steve. 1975. A Problem in Probability. The American Statistician 29: 67–71. [Google Scholar] [CrossRef]

	



Senate Select Committee on Intelligence. 2012. Committee Study of the Central Intelligence Agency’s Detention and Interrogation Program. Available online: http://www.intelligence.senate.gov/study2014/sscistudy1.pdf (accessed on 2 March 2023).

	



Shin, Hong Im, and Juyoung Kim. 2017. Foreign Language Effect and Psychological Distance. Journal of Psycholinguistic Research 46: 1339–52. [Google Scholar] [CrossRef]

	



Sirota, Miroslav, Chris Dewberry, Marie Juanchich, Lenka Valuš, and Amanda C. Marshall. 2021. Measuring Cognitive Reflection without Maths: Development and Validation of the Verbal Cognitive Reflection Test. Journal of Behavioral Decision Making 34: 322–43. [Google Scholar] [CrossRef]

	



Stagnaro, Michael N., Gordon Pennycook, and David G. Rand. 2018. Performance on the Cognitive Reflection Test Is Stable across Time. Judgment and Decision Making 13: 260–67. [Google Scholar] [CrossRef]

	



Stankovic, Michelle, Britta Biedermann, and Takeshi Hamamura. 2022. Not All Bilinguals Are the Same: A Meta-Analysis of the Moral Foreign Language Effect. Brain and Language 227: 105082. [Google Scholar] [CrossRef]

	



Stanovich, Keith E. 2020. Why Humans Are Cognitive Misers and What It Means for the Great Rationality Debate. In Routledge Handbook of Bounded Rationality, 1st ed. Edited by Riccardo Viale. Routledge: Taylor and Francis Group, pp. 196–206. [Google Scholar]

	



Stanovich, Keith E., and Richard F. West. 2008. On the Relative Independence of Thinking Biases and Cognitive Ability. Journal of Personality and Social Psychology 94: 672–95. [Google Scholar] [CrossRef] [PubMed]

	



Stewart, Neil, Nick Chater, and Gordon D. A. Brown. 2006. Decision by Sampling. Cognitive Psychology 53: 1–26. [Google Scholar] [CrossRef] [PubMed]

	



Stieger, Stefan, and Ulf-Dietrich Reips. 2016. A Limitation of the Cognitive Reflection Test: Familiarity. PeerJ 4: e2395. [Google Scholar] [CrossRef]

	



Thaler, Richard H., and Cass Sunstein. 2008. Nudge: Improving Decisions about Health, Wealth, and Happiness. Yale: Yale University Press. [Google Scholar]

	



Thompson, Valerie A., Jamie A. Prowse Turner, and Gordon Pennycook. 2011. Intuition, Reason, and Metacognition. Cognitive Psychology 63: 107–40. [Google Scholar] [CrossRef]

	



Thomson, Keela S., and Daniel M. Oppenheimer. 2016. Investigating an Alternate Form of the Cognitive Reflection Test. Judgment and Decision Making 11: 99–113. [Google Scholar] [CrossRef]

	



Toplak, Maggie E., Richard F. West, and Keith E. Stanovich. 2014. Assessing Miserly Information Processing: An Expansion of the Cognitive Reflection Test. Thinking and Reasoning 20: 147–68. [Google Scholar] [CrossRef]

	



Van Rookhuijzen, Merije, Emely De Vet, and Marieke A. Adriaanse. 2021. The Effects of Nudges: One-Shot Only? Exploring the Temporal Spillover Effects of a Default Nudge. Frontiers in Psychology 12: 683262. [Google Scholar] [CrossRef] [PubMed]

	



Vega-Mendoza, Mariana, Patrik Hansson, Daniel Eriksson Sörman, and Jessica K. Ljungberg. 2021. Testing the Foreign Language Effect on Cognitive Reflection in Older Adults. Brain Sciences 11: 1527. [Google Scholar] [CrossRef]

	



Vives, Marc-Lluís, Melina Aparici, and Albert Costa. 2018. The Limits of the Foreign Language Effect on Decision-Making: The Case of the Outcome Bias and the Representativeness Heuristic. Edited by Mariano Sigman. PLoS ONE 13: e0203528. [Google Scholar] [CrossRef]

	



Voudouri, Aikaterini, Michał Białek, Artur Domurat, Marta Kowal, and Wim De Neys. 2022. Conflict detection predicts the temporal stability of intuitive and deliberate reasoning. Thinking & Reasoning, 1–29. [Google Scholar] [CrossRef]

	



Ware, Anna T., Melissa Kirkovski, and Jarrad A. G. Lum. 2020. Meta-analysis reveals a bilingual advantage that is dependent on task and age. Frontiers in Psychology 11: 1458. [Google Scholar] [CrossRef] [PubMed]

	



Winskel, Heather, Theeraporn Ratitamkul, Victoria Brambley, Tulaya Nagarachinda, and Sutheemar Tiencharoen. 2016. Decision-Making and the Framing Effect in a Foreign and Native Language. Journal of Cognitive Psychology 28: 427–36. [Google Scholar] [CrossRef]












	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  jintelligence-11-00103


  
    		
      jintelligence-11-00103
    


  




  





media/file0.png





