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The present research sought to investigate individual differences in the way 

individuals process intuitive risk judgments. The present investigation is centered on 

Fuzzy Trace Theory (Brainerd & Reyna, 1991), a developmental dual process theory 

of cognition which posits two ways in which individuals process information, gist and 

verbatim processing. 228 participants completed a battery of self-report personality 

measures as well as an intuitive risk judgment task that required participants to judge 

a particular situation as either a “good” or “bad” idea to engage in. Response times to 

the risk judgments were recorded and used in conjunction with actual responses and 

used to operationalize gist and verbatim processing. This operationalization was then 

correlated with other theoretically relevant measures of personality in order to 

demonstrate convergent validity. Results indicated differential support for the 

convergent validity of our gist and verbatim operationalization. Response times were 

related to risk-taking propensity, and personality traits such as honesty/humility, and 

impulsivity. These findings provide some clarity to theoretical presumptions made by 



 

 

Fuzzy Trace Theory while providing a potentially useful operationalization of gist 

and verbatim processing.  
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Chapter 1 – Introduction 

 In any situation where a decision is made in which the potential outcomes are uncertain, 

it inherently contains risk. This risk reflects the uncertainty of the variance of possible outcomes, 

positive or negative. These decisions could be made consciously (deciding which babysitter to 

hire for a newborn), or they could be made relatively unconsciously (deciding to drive in a car to 

work). The daily saturation of these risky decisions in people’s lives leads researchers to study 

exactly how decisions containing risk are made.     

 This area of research has resulted in several different theories that are used to guide our 

understanding on the process behind risky decision-making. One such theory, Fuzzy Trace 

Theory (FTT), is a developmental dual process theory of cognition, which at its core, posits that 

two separate processes mediate uncertainty-based decision-making: verbatim processing and gist 

processing. Verbatim processing represents the precise weighing of cost and benefit tradeoffs. 

Gist processing, in contrast, represents the use of heuristics and thinking based more on intuition. 

Current research uses these two processes to explain several different phenomena in the risk-

taking literature, such as excessive risk-taking (Reyna & Farley, 2006), or developmental 

reversals in cognitive thought processes (Reyna, Chick, Corbin, & Hsia, 2013). The dualistic 

nature of FTT allows it to garner the benefits of more traditional dual process theories, however, 

due to several key assumptions, FTT is also able to distinguish itself from other traditional dual 

process theories (Reyna & Rivers, 2008; Kühberger & Tanner, 2010).  

Despite cognitive processing being at the heart of FTT, direct empirical tests of the 

differences between gist and verbatim processing have yet to occur. For example, gist processing 

is thought to be faster than verbatim processing and yet the relationship has never been directly 
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evaluated. Testing this relationship is not particularly straightforward, as gist and verbatim 

processing occur on a continuum, and measurement of either process is difficult. This is partly 

due to the lack of clear gist and verbatim measurement tools. However, accuracy in measurement 

can be increased by adding convergent validity to measurements of gist or verbatim processing 

based on theoretical claims made by FTT. FTT posits ample suggestions for constructs related to 

gist and verbatim processing. For example, gist processing is thought to occur faster than 

verbatim processing and gist processors generally trend toward risk-aversion compared to 

verbatim processors who are thought to be more inclined towards risk-taking. 

 This thesis specifically addresses the need to test empirically FTT’s claim that gist 

processing is faster than verbatim processing and thereby being to establish a measurement 

method for gist and verbatim processing. That is, this thesis will measure the time it takes 

participants to processes a judgment concerning a risky situation, and relate those processing 

times to constructs theoretically tied to gist processing and verbatim processing such as risk 

aversion and impulsivity. This direct test of FTT’s claims will help distinguish gist from 

verbatim processing, potentially contributing to the usefulness of this theory. 
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Chapter 2 – What It Means to Take Risks 

 The conceptualization and operationalization of risk-taking has historically taken place 

across several different fields of research (e.g., psychology, economics, and clinicians). This has 

led to the use of a variety of measurement tasks and subsequently a litany of differing theoretical 

conceptions. Whilst specific operationalizations of risk-taking vary widely, most can generally 

fall into three broad categories.   

 The most direct definition of risk-taking has resulted from the work of behavioral 

economists. According to this perspective, risk-taking is the tendency to choose an option that 

has a greater outcome variance than another presented option. This definition captures an unique 

aspect of risk-taking, which is how risk-taking does not have to be associated with a negative 

outcome/negative behavior because taking risks can also be done for positive outcomes/positive 

behaviors. This definition is also able to discriminate between these two distinct associations. 

From this definition, risk-taking is assessed by presenting a hypothetical gamble scenario. Most 

often, a decision-maker is asked to choose between two options: these options consist of a certain 

option (100% to win $15 for sure) and a risky option that contains uncertainty (50% chance to 

win $30 and a 50% chance to win nothing). It is important to note how the two options have the 

same expected value; thus, over the long-run, consistently choosing either the safe gamble or the 

risky gamble will yield the same outcome. Put differently, it is neither good nor bad to take a 

risk. In this situation, an individual’s choice of the risky gamble measures their tendency toward 

risk-taking, or more formally towards the option with the greater outcome variance.  

 The second area that defines risk-taking lies in the form of self-reported risk behavior. 

This paradigm defines risk-taking as problem behaviors that are capable of resulting in negative 
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consequences. Examples of these behaviors are: taking a sky diving class, drinking heavily at a 

social function, engaging in unprotected sex, not returning a lost wallet that contains $200, or 

engaging in plagiarism. In this sense, individual’s self-reported tendency to engage in behaviors 

that can result in negative consequences is what determines that individuals tendency towards 

risk-taking. Measurement tools for this definition of risk-taking have ranged from single-item 

self-report questionnaires that directly ask about an individual’s general risk-taking tendencies 

(e.g., Dohmen, Falk, Huffman, Sunde, Schupp, & Wagner, 2011), to multi-item scales that 

measure risk-taking tendencies across different domains of risk-taking (e.g., DOSPERT; Blais & 

Weber, 2006; Weber, Blais, & Betz, 2002). An example of the latter type of measure is the 

Domain Specific Risk Attitude (Blais & Weber, 2006), which assesses risk-taking across five 

domains. These domains are Social, (e.g., moving to a city far away from extended family); 

Recreational, (e.g., taking a skydiving class); Health/Safety, (e.g., not wearing a seatbelt while 

riding in a car); financial, (e.g., investing 10% of your annual income in a new business venture); 

and Ethical, (e.g., not returning a wallet that you found that contains $200).  

 The third approach lies within the same vein as the self-report definition. This approach 

is a self-report trait-based application understanding risk-taking. Instead of having individuals 

supply self-reports about behaviors that could result in negative consequences, this approach 

uses self-report scales that thought to represent the affective, cognitive, and behavioral indicators 

of those who would engage in risky behaviors. Commonly these indicators include traits such as 

thrill-seeking, sensation-seeking, harm-avoidance, and impulsiveness. Thrill-seeking and 

sensation-seeking capture the tendency to seek new exciting and adventurous experiences 

regardless of the risks associated with those experiences. Harm avoidance on the other hand 

relates to excessive worrying, pessimism, shyness, and fearfulness. Impulsiveness represents the 
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tendency to act without forethought, commit rash or regrettable actions, and not being able to 

persevere through a task. Sensation seeking and impulsivity have been used to understand what 

might predispose individuals to take part in different problem behaviors such as reckless driving, 

health-risking sexual behaviors, gambling, alcoholism, and unethical behaviors (Steinberg, 

Albert, Cauffman, Banich, Graham, & Woolard, 2008; McCoul & Haslam, 2001; Alessi & Petry, 

2003; Chambers & Potenza, 2003; Magid, MacLean, & Colder, 2007; Hittner & Swickert, 2006). 

Current research has related these traits to both real life risk-taking behaviors, as well as 

behavioral tests of risk-taking. For example, researchers have linked sensation seeking and 

impulsivity with risk-taking as defined and predicted by the Balloon Analogue Risk Task 

(Bornovalova, Cashman-Rolls, O’Donnell, Ettinger, Richards, deWit, & Lejuez, 2009; Aklin, 

Lejuez, Zvolensky, Kahler, & Gwadz, 2005; Lejuez, Aklin, Jones, Richards, Strong, David, 

Kahler, & Read, 2003).  

The relationship between risk-taking and personality traits has resulted in the inclusion of 

several lower-order traits that are related to risk-taking such as the excitement-seeking, 

impulsiveness, anxiety, anger, and openness to actions facet level traits on the NEO-PI-R (Costa 

& McCrae, 2008), or the unconventionality, social boldness, prudence, and anxiety facets of the 

HEXACO-PI (Lee & Ashton, 2004). However, virtually no personality measurement currently 

considers risk-taking to be a higher-order factor that is uniquely different from other factors. This 

melding of topics has led to research on the relationships between risk-taking and personality. 

These self-report scales will generally consider risk-taking tendencies as either (a) indicators of a 

single underlying factor, such as the risk-taking scales from the Jackson Personality Inventory 

(Jackson, 1994) and the Personality Inventory for DSM-5 (Krueger, Derringer, Markon, Watson, 

& Skodol, 2012), or (b) multidimensional in nature, such as the Stimulating-Instrumental Risk 
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Inventory (Zaleskiewicz, 2001) and the RT-18 (de Haan, Kuipers, Kuerten, van Laar, Olivier, & 

Verster, 2011).  

 As demonstrated, there have been three approaches to defining what it means to take 

risks. The first approach defines risk-taking as the tendency towards choices that have greater 

amounts of outcome variance and primarily uses hypothetical gambling tasks in which the 

magnitudes of risk and reward hold constant. The second approach defines risk-taking as the 

tendency to engage in behaviors that would have negative outcomes and primarily use self-report 

measurements. Finally, the third approach defines risk-taking as more of a trait (similar to how 

personality psychology defines a personality trait), while also relying primarily on self-report 

measurements. The latter two approaches reflect the change in risk-taking research from a 

unidimensional trait to a multidimensional trait that differs in both the traits that predispose 

individuals to risk-taking, and the different domains in which risk-taking can occur. These 

multidimensional, self-reported measures of risk-taking relate directly to an individual’s 

performance on behavioral measures as well as their real life risk-taking behaviors. In this sense, 

the construct of risk-taking as a multidimensional trait relates to all three of the most common 

paradigms for measuring risk-taking tendencies. Thus, risk-taking becomes a more robust 

construct that is (a) multidimensional, (b) indicative of an individual’s tendencies toward choices 

with greater outcome variance, and (c) measures the traits theorized to encompass risk-taking 

both behaviorally and through self-report.  
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Chapter 3 – Fuzzy Trace Theory: Components and Assumptions 

As early as humans were capable of metacognition, philosophers and psychologists alike 

have conceptualized two distinct forms of human thinking and reasoning. In the modern age of 

science, researchers have been able to more formally conceptualize and purpose a dual process 

theory of cognition in which two evolutionarily unique and separate systems underlie cognition. 

These two systems have been neutrally labeled System 1 and System 2 (Stanovich, & West 

2000). System 1 is typically described as innate, instinctive behaviors that are rapid, parallel, and 

automatic in nature. Uniquely, only their final product is witnessed by consciousness. This 

system is thought to be evolutionarily old. Conversely, system 2 is typically described as slow, 

sequential in nature, and requires the use of the central working memory system (e.g., Baddeley, 

2000). This system is responsible for abstract and hypothetical thinking that system 1 is unable to 

achieve, and as such is thought to be evolutionarily new.  

Consider how these systems would work in the context of decision-making. Individuals 

could decide how to approach a particular situation or decision on the basis on previous 

experience. This type of intuitive decision requires little reflection, time, or effort and would 

represent system 1 in action. Individuals might also construct mental models or simulations of 

alternative possible outcomes before reaching a decision, representing system 2 thinking. In this 

sense, system 2 is thought to be more advanced as it is capable of higher-order thought relative to 

system 1.  

 Often in an experiential and reflective manner, people correctly assume that decision-

making and reasoning skills improve as people develop from childhood to adulthood. That is, 

children are typically seen as irrational reasoners and impulsive decision makers while adults are 
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seen as possessing the knowledge and experience required to be a rational reasoner and sensible 

decision maker. This may practically be the case; however the explanation behind this shift in 

decision-making and reasoning skills may not be as most think. Traditional dual process theories 

have predicted improvement in the ability to reason as people develop from childhood to 

adulthood (Bjorklund, & Causey, 2012). While the exact methods differ slightly among standard 

dual process theories, these theories posit that as individuals develop they obtain better logical 

and analytical skills, larger working memory capacity, and enhanced inhibitory capabilities.  

However, in the early 1990’s, a body of research began to suggest that adults frequently 

used heuristics and exhibited reasoning biases in their decision-making (Tversky & Kahneman, 

1973; Tversky & Kahneman, 1985; Tversky & Kahneman, 1983; Tversky, Sattath, & Slovic, 

1988). This research also suggests that children are in some cases more advanced decision 

makers than adults because of the processes they use to make decisions (Acredolo, O’Connor, 

Banks, & Horobin, 1989; Klayman, 1985; Winer, 1980). This seemingly backwards shift from 

rational choice to bias laden reasoning and decision-making is termed a “developmental 

reversal.” Customary theories of decision-making have been tailored to adult decision-makers 

and seek to accommodate the decision-making biases that adults display. As a result, they have 

been unable to explain the “developmental reversals” present in the literature. 

In response to this information gap concerning the “developmental reversals”, FTT was 

developed. FTT also aims to better explain and predict decision-making across the lifespan. FTT 

evolved out of experimental evidence that, at the time of its fruition, did not fit well with current 

developmental theories of memory (Brainerd, & Reyna, 1990). In addition, FTT covers a wide 

variety of psychological phenomena: attitudes, choice and preference, class inclusion, mental 

arithmetic, metaphor comprehension, probability judgment, short-term memory span, and 
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transitive inference. This comprehensive theory of memory and reasoning takes root in 

psycholinguistic research on how individuals represent, retrieve, and process information.  

Fuzzy Trace Theory Propositions 

FTT consists of five central pillars that glean evidence from a very wide variety of tasks 

(Reyna & Brainerd, 1991; Reyna, 2012; Reyna & Brainerd, 2011). These five pillars are: (1) 

stored knowledge and values, (2) mental representations of problems or situations, (3) retrieval 

of knowledge and values, (4) implementations of knowledge and values, and (5) developmental 

and individual differences in monitoring and inhibiting interference from things such as 

emotional arousal (for overviews, see Reyna, 2004; 2008). 

Stored knowledge and values. Stored knowledge and values pertain to information that 

a person has been able to store in long-term storage via education, experience, and culturally 

transmitted values. For example, individuals with lower numeric abilities will have a hard time 

understanding and using numbers, which will make their reasoning and decisions involving 

numbers different from those who have high levels of numeracy. Individuals with low levels of 

numeracy have also been shown to have distorted perceptions of risks and benefits of medical 

screening, reduced medication compliance, impeded access to treatments, and impaired risk 

communication (For review, see Reyna, Nelson, Han, & Dieckmann, 2009). Here, an 

individual’s numeracy reflects their stored knowledge that they can use for decision-making 

purposes. FTT assumes that long-term memory imprecisely represents these learned values, and 

that the retrieval of these values depends on the situationally dependent cues available to a 

person. 
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 Mental representations. Mental representations refer to how people perceive any given 

problem or situation, and are a core tenant of FTT. They account for how individuals understand 

information at different levels of complexity. A given situation or problem can be perceived or 

understood at many different levels of complexity. FTT fits these levels of understanding into 

two broad categories. The two types of mental representations that people can form are verbatim 

representations and gist representations. Verbatim representations capture very precise, literal, 

and surface-level information that is necessary for computing exact choices or answers (e.g., 

using precise numbers to pay a bill). Gist representations capture the “bottom line” information, 

or, the simplest representation of a piece of information. For example, a gist representation of a 

bill might be “a lot” or “a large amount”, rather than using any sort of quantitative information. 

These presentations are often vague and qualitative in contrast to verbatim representations, 

which are more exact and often quantitative (if the information involves numbers). Further, gist 

representations may differ from verbatim representations in that they are subjective and 

influenced by emotion, education, culture, experience, and worldview (Reyna, & Brainerd, 

2011).  

 Each type of mental representation supports its own type of processing. Verbatim 

representations provide the level of detail that is necessary for complex and precise analysis. For 

example, in order to balance a checkbook properly and accurately (verbatim processing), an 

individual would have to have verbatim representations of how to add and subtract exact 

numbers (verbatim representations). In comparison, gist processing promotes the use of intuition 

(which, according to FTT is developmentally advanced) and the use of “fuzzy” or abstract 

representations to reason and make decisions. For example, when attempting to quickly triage a 

patient, a doctor might intuitively think back to previous patient injuries and outcomes (gist 
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representations) before qualitatively comparing those past experiences (gist processing) to decide 

which injuries should be treated first. This method does not rely on any quantitative information, 

but rather simple bottom line understandings (patient injury outcomes) to make decisions.  

 Retrieval and implementation of knowledge and values. These two pillars refer to 

basic retrieval principles. FTT assumes that individuals will have their own knowledge and 

values by which they use to help process information and make decisions. For example, over the 

course of childhood development an individual will likely obtain the value of life. This is a value 

that is stored for later use. When the appropriate situation arises these values are retrieved and 

utilized to process information and make decisions.   

 Individual differences in monitoring and inhibiting interference. Finally, FTT holds 

that individuals have different levels of self-regulation and inhibition of interference from things 

such as emotional arousal or reasoning pitfalls. Within FTT, inhibition functions as a mechanism 

to withhold thoughts and actions and prevent them from interfering with reasoning and decision-

making. Thus, FTT makes the specific prediction that individuals who display greater inhibition 

are less likely to make errors in probability judgment tasks. In other words, preventing certain 

thoughts and actions from interfering with the decision-making process will result in the 

avoidance of certain reasoning pitfalls. The best example of this comes from research on ratio 

bias tasks. This task demonstrates a common pitfall in judgment and decision-making: 

denominator neglect. Denominator neglect occurs in problems concerning ratios when 

individuals ignore the denominator and, instead, make decisions based on the numerator (for an 

example see Appendix G). Though their relationship is complicated,  inhibition is central to FTT 

in that impulsive individuals are more likely to fall prey to a host of cognitive biases and 

illusions (Reyna & Brainerd, 1991; Reyna & Brainerd, 2008; Reyna, 1994) Furthermore, 
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developmental neuroscience has produced research that supports the conclusion that inhibition 

generally increases from childhood to young adulthood (Casey, Getz, & Galvan, 2008).  

Fuzzy Trace Theory Tenets 

 Relevant to reasoning and decision-making, there are five tenets that are fundamental to 

FTT. These are: verbatim and gist representations can be encoded and retrieved in parallel, adults 

display a fuzzy processing preference, verbatim and gist processing differentially develop over 

time, mature reasoning is gist based, and there can be multiple gist representations encoded at the 

same time (Reyna, 2004; 2008)  

Verbatim and gist representations can be encoded and retrieved in parallel. The first 

tenet holds that both verbatim and gist representations are capable of extraction either in parallel 

or separately. Due to this feature of both verbatim and gist representations, a person can use the 

different representations in parallel to reason or make decisions through either verbatim analysis 

or gist based intuition (Reyna, 2008).  

 Fuzzy processing preference.  Most adults will display a “fuzzy-processing preference.” 

That is, these adults will default to and favor using the simplest gist representations necessary to 

reason or to make a decision. Examples of this are common in everyday situations such as when 

a wine tasting enthusiast asks a vintner how their wine is made. Generally, the vintner will start 

with the simplest answer possible that will technically answer the question. The answer could be 

a short statement about how they start with Pinot Gris grapes and freeze them before melting and 

pressing them into the wine. This extremely short and vague answer represents the simplest way 

of explaining the wine making process for the vintner, while still satisfying the question the 

enthusiast has asked. Indeed this is most likely to be the go-to response for the vintner. It is not 
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until the question becomes more specific or requires more detailed explanation that the vintner 

would respond with a more verbatim-based response, in which they would meticulously describe 

their wine making process.   

 Gist representations provide several advantages over verbatim representations such as 

their availability, accessibility, malleability, processing complexity, parallel processing, and 

effort. Gist representations do not contain exact details, but rather bottom-line meaning, and are 

thus seen as being more available and accessible at a moment’s notice compared to verbatim 

representations (e.g., think about a brief explanation of wine making versus detailing out the 

entire process). Additionally, gist representations contain senses and patterns, and therefore their 

memory structures are thought to be fluid and adaptive. This fluidity encourages alterations, 

adaptations, and other forms of manipulations. It is also possible for these gist representations to 

absorb new information more easily without the need to change their structure. On the other 

hand, verbatim representations contain more exact information, which means that newly 

encountered information is far less likely to be easily accommodated by this type of mental 

representation. Therefore, verbatim representations are less malleable (Brainerd & Reyna, 1990). 

Gist representations are also less complex to process because they contain less complex 

information (e.g., we press frozen grapes to make wine). In contrast, verbatim representations 

often require arithmetical calculations that are necessary to generate judgments (e.g., we add 

exactly 4.25floz of brandy per cask of wine to fortify it, while keeping the casks in a 65 degree 

Fahrenheit basement). The latter process is more complex more effortful, and more time 

consuming. 

  As verbatim representations require more effort in terms of encoding, lower level patterns 

receive initial extraction and construction. In addition, as these representations occur in parallel, 
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and verbatim representations require more time and effort, gist representations (or bottom-line 

meanings) are inherently forming, too. The gist representations receive subsequent reinforcement 

while the verbatim representation forms. Gist representations, as they are easily encoded and 

achieved in parallel during the process, boast the luxury of multiple encodings and 

reinforcements while the verbatim representation encodes for the same object.  

According to FTT, gist representations are more available, easily accessible, more 

malleable, easier to process, and (because of parallel processing) are usually forming. When it 

comes to creating mental representations in the mind, gist representations provide significantly 

less resistance and thus are used more frequently when it an individual can assume they can fit 

the needs of the current task. Fuzzy processing preference can essentially be thought as another 

form cognitive miser principle of least effort (Fiske & Taylor, 2013). 

Verbatim and gist processing develop differentially over time. Both verbatim analysis 

and gist intuition begin to develop during childhood as children begin to process their external 

world and make decisions. It is also during this time that the fuzzy processing preference comes 

into play, and people start to prefer, if the situation allows for it, the use of gist-based intuition 

rather than verbatim analysis (Reyna, & Kiernan, 1994). While this fuzzy processing preference 

increases with age, FTT does not posit that gist-based intuition replaces verbatim analysis. Both 

develop over time with a slight favor towards gist-based intuition. However, generally people are 

more likely to use gist-based intuition because of their fuzzy processing preference. In addition, 

both modes of reasoning and decision-making remain available to advanced decision makers.  

 Mature reasoning is gist based. Opposite of traditional dual process theories, FTT holds 

that advanced reasoning is generally rooted out of gist-based and not verbatim-based processing 
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(Reyna, & Ellis, 1994). To illustrate this, Reyna & Lloyd (2006) demonstrated that expert 

cardiologists, compared to both generalist physicians and medical students, process fewer 

dimensions of cardiac risk when they are facing a decision of whether or not to admit patients to 

the hospital. This same group of experts was more accurate in discriminating low-risk from high-

risk patients. In this example, consider the experts-novice comparison as analogous to children- 

adults in terms of reasoning and decision-making with gist-based processing.  

 Multiple gist representations can be encoded at the same time. At any given time, 

there exists multiple gist representations that a person encodes, and they all vary in their 

precision. This creates what FTT calls “cognitive options” (Reyna & Brainerd, 1995). Through 

the process of task calibration, the requirements of a task influence the precision of the 

representation used to accomplish that task. For example, choosing between two comparable 

pairs of socks might not require discriminating much beyond their softness, thus the task 

influences the gist representation required to complete it. In contrast, deciding on exactly how 

much rent one is willing to pay for each apartment requires more fine-grain processing and 

therefore a more precise gist. Thus, individuals must calibrate to the requirements of a given task 

in order to properly respond (Fischer & Hawkins, 1993).   

 Using these core pillars and tenets to situate FTT, it then begins to resemble a traditional 

dual process theory with several key distinctions. The most important of which is the 

understanding of gist-based processing. Contrary to typical dual process theories, gist-based 

processing represents a more advanced form of reasoning and decision-making that allows 

advanced reasoners to maximize several advantages over the less advanced verbatim processing. 

The theory states advantages of: availability, accessibility, malleability, processing complexity, 

parallel processing, and effort. As a result of these advantages, advanced reasoners then display a 
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fuzzy processing preference and default to gist-based reasoning when a particular situation 

allows for its use. According to FTT, processing abilities begin to develop in childhood, but it is 

during young adulthood when decision-making skills begin to mature, and the fuzzy processing 

preference encourages individuals to use more gist-based processing despite both forms of 

processing being available to these advanced reasoners.  
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Chapter 4 - Fuzzy Trace Theory Applications 

 FTT, in general terms, is a flexible theory that applies to a very diverse array of 

psychological topics. Previous research applies FTT to recognition and recall (Brainerd, & 

Reyna, 2002; Brainerd & Reyna, 1990), comprehension and reasoning (Reyna & Kiernan 1994), 

probability judgment (Wolfe & Reyna, 2009; Reyna & Brainerd, 2008; Reyna & Lloyd, 2006), 

decision-making (Brainerd & Reyna 1990; Kühberger & Tanner, 2010; Reyna, Nelson, Han, & 

Dieckmann, 2009; Reyna & Brainerd, 2011; Reyna & Farley, 2006), and risky decision-making 

(Reyna, 2004; Rivers, Reyna, & Mills, 2008; Reyna & Lloyd, 2006; Reyna, Wilhelms, 

McCormick, & Weldon, 2015; Reyna & Mills, 2014). In most cases, FTT makes specific 

predictions about certain phenomena in each of these topics. Germane to this thesis, FTT has 

made several predictions in regards to certain phenomena, such as risky choice framing effects 

and risk taking, which specifically distinguishes it from other traditional dual process theories.  

Framing Effects 

A key finding that supports FTT’s position on the developments in judgment and 

decision-making is the explanation of framing effects. In the classic framing problem (Tversky & 

Kahneman, 1985), participants are asked to imagine that the U.S. is preparing for the outbreak of 

an Asian disease that is expected to kill 600 people. The participant is asked to choose among 

two programs to combat the disease, a “sure” option and a “risky” option. The participant is 

asked to make this decision twice, once in a gain frame and again in a loss frame. For the gain 

frame, the problem describes the program options in terms of gains: 

 If Program A is adopted, 200 people will be saved. 
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If Program B is adopted, there is a 1/3 probability that 600 people will be saved, and 2/3 

probability that no people will be saved. 

In the loss frame, the problem describes the same options in terms of losses: 

 If Program C is adopted, 400 people will die. 

If Program D is adopted, there is a 1/3 probability that nobody will die, and 2/3 

probability that 600 people will die. 

 A substantial amount of research has indicated that participants prefer the “sure” option 

when it comes to the gain frame and the “risky” option when it comes to the loss frame. Thus, it 

appears that a simple change in wording can predictably change participant preferences to be 

risk-aversive in the gain frame and risk-seeking in the loss frame despite the mathematical 

equivalence between the frames (for review, see Kühberger, 1998).  

According to FTT, adults will initially extract contextual, gist-based information at its 

most basic level. For example, with numbers, the simplest form is a nominal or categorical scale 

where quantity does not exist. As this representation becomes more precise, the representation of 

numbers moves to ordinal representations (e.g., less versus more, Reyna & Brainerd, 1995). At 

the finest and most detailed representation, exact quantitative values are represented. This applies 

to probabilities as well, due to the idea that probabilities are simply numbers represented as a 

fraction. In the case of framing effects, FTT posits that when individuals process the options in 

the gain frame, they view Program A as “some will be saved” and Program B as “a chance to 

save all or save no one.” The comparison that is then made is between the choice to definitely 

save people and the choice to maybe save some people. This comparison makes it easy to see 

why individuals logically arrive at and choose the “sure” option in this problem. As for the loss 
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frame, individuals represent the options in their simplest form of “some will die” for Program C 

and “a chance to save all or save no one” for Program D. Thus, the comparison a person makes is 

the choice between people definitely dying or the chance to save some people. Again, it is 

apparent on how choosing the risky option, which only has a chance people will live, becomes 

the logical and obvious choice compared to a program in which death is certain.  

However, slight changes in the structure of the framing problem can result in various 

framing effect changes and even its altogether elimination. Given the proposed preference for 

gist-based reasoning, individuals prefer to process information on the simplest level possible 

within task constraints. In the original framing problem loss frame, each gamble is presented 

with its complement, for example “a 1/3 probability that nobody will die and a 2/3 probability 

that 600 people will die,” where each half of the gamble is the complement of the other. This 

represents some redundancy in the framing problems given that 600 deaths are already expected 

because saying there is a 1/3 probability that 600 will be saved implies a 2/3 probability that 600 

will not be saved. From a mathematical and computational standpoint, the complements would 

be included in the expected value of the gamble, however if people do have a fuzzy processing 

preference as FTT posits they do, then people should seek to reduce the gamble to a simplified 

gist in order to process the information. This means that when the problem removes the 

complement from the gamble explanation, then participants should read each option in the gain 

frame as “some lives will be saved” and each option in the loss frame as “some people will die.” 

This is because FTT expects that people will reduce each option to its simplest form. In this 

form, the difference in choice between the sure thing and the risky gamble within the gain and 

loss frames becomes nil, and results in indifference in both gain and loss frames.   



         INTUITIVE RISK JUDGMENTS  20 
 

 

Taken together, the choice of the sure thing in the gain frame (lives saved,) and the risky 

option in the loss frame (lives lost) violates axioms of rationality in decision-making. In this 

situation, an individual being risk averse in the gain frame and then risk seeking in the loss frame 

when the expected values of each frame are the same represents both incoherent and inconsistent 

preferences that actively violate rationality (Tversky, & Kahneman, 1986). FTT, for this specific 

task, posits that individuals arm themselves with the lowest and least precise gist possibly needed 

to make a decision about which program to implement (a sure thing or a risky option). These gist 

representations can be broken down by the type of frame presented to people. In the gain frame, 

the options are reduced down to picking between (a) saving some people or (b) the chance to 

save some people or save no one. The probabilities associated with these two options again 

reduce to a simple dichotomous category in which an option is either (a) certain or, (b) uncertain 

(Reyna, 2008). When prompted to choose between these two options, it becomes easy to 

understand how individuals would choose to (a) save lives, versus (b) gamble on a chance to 

save lives. Similarly across the loss frame, choices are reduced down to (c) some people will die, 

or (d) the chance of some people dying or no one dying. Here it is also easy to see how 

individuals would choose the option in which no people die. Even if that option (d) is uncertain, 

it is substantially better than the alternative where there is (c) the certainty of people dying. FTT, 

as it applies to predicting framing effects, greatly provides further explanation behind these 

framing tasks and an individual’s decision-making process.  

Risk Aversion 

 FTT holds that people tend to extract gist-based information when evaluating risks, often 

leading them to risk-averse choices. Recall that, as people age, they develop both verbatim 

analysis and gist processing with a slight preference towards gist processing. As people 
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psychologically mature, they rely more on gist-based processing, and thus they become more 

risk averse. This shift in processing preference and ability enables adults to avoid unhealthy 

outcomes even when they are unlikely, such as an HIV infection (Reyna, Estrada, DeMarinis, 

Myers, Stanisz, & Mills, 2011). For example, a gist-based processor may evaluate the hazards 

associated with taking a party drug (e.g., it takes only one time to overdose) and avoid the drug. 

In contrast, a verbatim processor may evaluate the benefits of taking the drug (e.g., immediate 

pleasure, social acceptance) as well as allow them to consider the actual low probability of an 

adverse reaction on a single dose, leading them to be more likely to take the drug. Moreover, 

several studies found that verbatim-based analysis associates with increased risk-taking among 

adolescents while simple gist-based processing holds the opposite relationship with risk-taking. 

For example, agreement with simple gist principles such as “Avoid risk” and agreement with 

categorical gist statements such as “It only takes once to get pregnant” relate to lower levels of 

sexual initiation, lower intentions to have sex, and fewer sexual partners (Reyna & Lloyd, 2006; 

Reyna et al., 2011; Reyna & Farley, 2006). Interestingly, these studies did not account for any 

relationship between personality indicators and the researchers “simple gist principles” such as 

neuroticism, harm avoidance, religiosity, and disinhibition. In another study centered on the 

same topic, almost 600 adolescents were followed for one year, and researchers found that by 

requiring the use of gist-based processing (i.e., by only giving participants gist-based 

information) when thinking about and processing information relative to sexual risk-taking, 

participants engaged in significantly less sexual risk-taking (Mills, Reyna, & Estrada, 2008). 

These findings are comparative to the study’s employed use of a control curriculum and a 

separate risk-reduction curriculum (Mills, Reyna, & Estrada, 2008).  Similar to other findings, it 
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is thought to be that gist-based processing is the more advanced form of reasoning in that it has 

been associated with less risk-taking when potentially maladaptive outcomes may be realized. 

 Supporting the idea that gist-based reasoning is more advanced, experts such as doctors, 

medical specialists, meteorologists, and lawyers, differ from novices in the degree that they rely 

more often on the advanced gist-based processing method (Reyna & Lloyd, 2006; Reyna, Chick, 

Corbin, & Hsia, 2013). A recent study compared intelligence officers to college students and 

non-expert adults, and found that the intelligence officers demonstrate significantly larger 

framing effects, even when all groups have similar levels of sensation seeking (Reyna, Chick, 

Corbin, & Hsia, 2013). It appears that experts tend to focus on gist representations that capture 

bottom-line meanings rather than precise verbatim analysis. It also appears as though even being 

classified as an “expert” and/or being an expert developmentally does not preclude an individual 

from showing framing biases, conjunction and disjunction fallacies, or base rate neglect. For 

example, Reyna (2004) presented 82 physicians with the problem, “Suppose that the base rate of 

a disease is 10% and a diagnostic test for that disease is 80% accurate, (i.e., an 80% chance of a 

positive result if the patient has the disease; an 80% chance of a negative result if the patient does 

not have the disease) if a patient has a positive test result, how likely is it that he or she has the 

disease? Is it closer to 30% or 70%?” In this sample, only 31% of the sample selected the correct 

answer. This result continued even though these physicians received daily feedback about base 

rates and had more information to rely on when making decisions. Since experts have been 

shown to use more gist processing (e.g., exhibiting stronger risky choice framing effects) than 

novices, they are therefore considered more advanced reasoners according to FTT. 

Developmental research on judgment and decision-making has revealed that the use of 

these biases (e.g., framing effects, risk aversion) is generally more frequent as people develop 
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and age (Reyna & Farley, 2006; Reyna & Brainerd, 1994; Reyna & Brainerd, 2011). This occurs 

in spite of the assumption that judgment and decision-making skills generally improve with age 

and experience. These developmental reversals are predicted by FTT in that these biases reflect 

use of gist-based reasoning. This furthers FTT’s position that gist-based reasoning is more 

sophisticated and an advanced form of reasoning, because it takes an advanced form of reasoning 

to develop heuristics and tools that are simply “good enough.”  
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Chapter 5 – Convergent Validity of Fuzzy Trace Theory 

Risk Aversion  

Although FTT holds that reliance on gist processing generally increases with age, it also 

makes specific predictions about individual differences in gist and verbatim processing and the 

relative theoretical constructs (Reyna & Brainerd, 2011). For instance, research suggests that 

people with higher levels of sensation seeking rely more on verbatim processing because they 

compare magnitudes of potential rewards and are more willing to take risks to achieve larger 

rewards (Reyna, et al., 2011). Previous research shows that adolescents high in sensation 

seeking, as measured by the Brief Sensation Seeking Scale (Hoyle, Stephenson, Palmgreen, 

Pugzles Lorch, & Donohew, 2002) and the Fun Seeking subscale of the Behavioral Activation 

Scale (Carver & White, 1994) which is conceptually related to sensation seeking, tended to 

reverse frame (selecting the risky option in the gain frame, and the sure option in the loss frame) 

when they were faced with the highest magnitudes of reward (Reyna, et al., 2011). These 

specific individuals who are high in sensation seeking are not just relying on simple gist 

processing. This study also found that the same high sensation seeking individuals were more 

likely to have a greater number of sexual partners (Reyna, et al., 2011). It has been theorized that 

sensation seekers who engage in more precise processing of risks and rewards are actually more 

acutely aware of the risks they face, but due to their careful weighing of options and precise 

calculations (verbatim processing), they perceive the risk of a single act to be low relative to the 

benefits (Reyna & Farley, 2006). Therefore, these adolescents then opt for the risky behavior 

(Reyna & Farley, 2006). According to FTT, the individuals that primarily use verbatim 

processing should also be more inclined to favor risk and risky situations. In contrast, those 

individuals who primarily use gist processing should be relatively more risk averse.  
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Impulsivity 

 FTT distinguishes gist processing from mere impulsiveness based on evidence that 

impulsiveness is a distinct individual and developmental difference (Reyna & Rivers, 2008; 

Reyna & Brainerd, 2011; Green & Myerson, 2004). According to FTT, impulsivity declines 

from childhood to adulthood in the same way that reliance on gist processing increases from 

childhood to adulthood. According to FTT, risk-taking results from impulsivity, and both 

verbatim analysis and impulsivity relate to increased risk- taking. With reliance on over-learned 

gist values and principles, individuals are able to prevent factors separate from their decision-

making and reasoning abilities (e.g., impulsivity) from interfering with self-regulation (Rivers, 

Reyna, & Mills, 2008). This then prevents the leading of a decision-maker down a risky path 

(Rivers, Reyna, & Mills, 2008). Risk-taking stems from reasoning, especially verbatim 

processing, in which individuals view benefits as “worth the risks.” However, risk taking can 

also stem from reaction or impulsivity, which is difficult for young people to inhibit, especially 

in response to highly arousing stimuli. 

Mature Decision-Makers 

 FTT also theorizes that individuals who are mature decision makers do not deliberate 

about the degree of risk or the magnitude of potential reward when there is a non-negligible 

chance of catastrophic risk. For example, if presented with the opportunity to play Russian 

roulette, even with only 1/6th chance of losing, a mature decision-maker should not need to 

deliberate over the risks and benefits of playing. For the most part, there is no amount of reward 

that could compensate for the possibility of death that someone playing Russian roulette may 

realize. This logic applies to a plethora of other comparable situations, such as the risk of 
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contracting HIV from unprotected sex, or the risk of overdosing on “party pills.” For a mature 

decision-maker, argues FTT, there are potential benefits for such activities, but they do not 

outweigh, on any level, the potential loss of life. For these situations, research approaches mature 

decision makers as hosting the ability understand this relationship through gist processing (e.g., 

avoid catastrophic risk). Reasoning, like “it only takes once” to lose Russian roulette or contract 

HIV, does not imply that the chance of a negative outcome is certain, but just a qualitative 

chance of such negative outcomes is enough to avoid the risk altogether.  

 In support of this conclusion, Baird and Fugelsang (2004) showed images of situations 

and activities that contained a non-negligible chance of catastrophic risk to participants. These 

included images such as swimming with sharks, lighting someone’s hair on fire, and jumping off 

a building. This study sought to measure the amount of time it took both adults and adolescents 

to respond to the images as either a “good” or a “bad” idea. Researchers found that adults 

responded significantly faster than adolescents did to these situations, which may indicate that 

adults spent less time deliberating or weighing the potential costs and benefits and simply 

avoided the risks. Using a similar research paradigm, Shulman and Cauffman (2013) required 

participants to decide whether a pictured activity was a ‘good” or “bad” idea to engage in within 

2.5 seconds. This simple requirement forced participants to employ their intuition or according to 

FTT, their gist processing. Researchers found a curvilinear pattern of risk favorability judgments 

across adolescence. These research findings support FTT’s notion of gist processing as being 

more advanced, as it is associated with the “mature” decision maker, most often operationalized 

as the older decision maker. These findings also support gist processing as more risk averse than 

any deliberative process (e.g., verbatim analysis), and the notion that older decision makers are 

generally more “mature” decision makers. Shulman and Cauffman (2013), in their study, also 
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demonstrate negative relationship with impulse control and risk favorability judgments such that 

impulse control increases with age as risk favorability judgments decreases.  

 Despite measuring response times, Shulman and Cauffman (2013) did not assess the 

individual differences between response times and risk favorability judgments within subjects. 

So, while their research supports FTT’s conception of gist processing between age groups, FTT 

holds that processing is done on a continuum rather than between two dichotomous groups. 

Therefore, individual differences within subjects should exist and predict the use of more gist 

processing versus verbatim analysis. That is, individuals who are the same age are not 

necessarily the same “mature” decision maker. While the Baird and Fugelsang (2004) work is 

used to support FTT, their work did not have FTT in mind, and they did not collect any 

additional measures that could be used to help verify the use of gist processing. In order to truly 

lay claim to the idea that response times are indicative of gist processing, convergent and 

divergent validity must be established between response times and measures of other concepts 

theoretically related to gist processing. The first step of which is to test the relationship between 

response times and risk favorability judgments between people who are relatively the same age. 

Based on this, response times should be positive associated with risk favorability judgments and 

according to FTT the variability should be indicative of the use of gist or verbatim processing.  
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Chapter 6 – Self-Schemata Facilitate Processing of Self-Information 

 If gist representations are capable of being processed quickly compared to verbatim 

analysis, then individuals who are quick to respond to specific decision situations are potentially 

using more gist processing than verbatim analysis (as the latter would slow processing 

time).However, can research infer this relationship simply through response times? Research has 

demonstrated that response time data can have construct validity (Holden & Fekken, 1993; 

Furhman & Funder, 1995; Fekken & Holden, 1992; Neubauer & Malle, 1997). This area of 

research is based on an information processing model which posits that the response latency of 

participants responding to personality test items are indicative of an integrated network of self-

knowledge, or in other words, a self-schema. Self-schemas are cognitive frameworks for 

information about the self. They are derived from past patterns in behavior. They function as a 

tool to organize and guide the processing of self-related information. Individuals have this self-

schema, and they process information related to that schema faster than non-related information. 

For example, individuals who have a self-schema for extraversion will not only be more likely to 

endorse trait extraversion personality items, but they will also be faster to endorse those items 

(Markus, 1977). The presence of a self-schema can be indicated by relative scores on a scale of 

personality or psychopathology (Holden, Fekken, & Cotton, 1991). This area of research has 

shown that the time individuals take to respond to a personality item correlates with their scores 

on that same scale. More specifically, individuals who are quick to endorse certain personality 

trait test items also score higher in that personality trait relative to individuals who are slower to 

endorse the same items. Contrary to this, individuals who are quicker to reject certain personality 

trait test items should score lower in that personality trait. Due to this relationship, research 
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attempts to infer self-schemas from the speed in which individuals endorse items related to that 

self-schema.  

This relationship should hold for other self-schemas as well. For an example relevant to 

this thesis, consider a risk-averse self-schema. If an individual has a self-schema for risk-

aversion, they should endorse risk-averse items faster than the individuals without a self-schema 

for risk-aversion. In other words, when presented with a simple statement describing a risk-

averse tendency and asked to self-report agreement, risk-averse individuals should endorse the 

statement faster than those with a risk-seeking self-schema should endorse the statement. 

Conversely, individuals who have a propensity towards risk-taking behavior should have a 

representative self-schema, meaning that individuals with a risk-taking self-schema would be 

more likely to endorse risk-taking items faster than individuals without that self-schema would 

endorse the same items.  

Continuing this line of logic, when verbatim processors, who are thought to have more of 

a risk-taking self-schema, make a judgment that opposes their risk-taking self-schema, they 

should do so slowly relative to gist processors who theoretically have a risk-averse self-schema 

and should quickly endorse a risk-averse judgment. Therefore, when individuals are presented 

with a situation that contains a non-negligible chance of catastrophic risk, or in other words a 

risk that is simply too catastrophic to engage in, verbatim processors will take longer to make the 

judgment that the risk is too great to engage in because they have the risk-seeking self-schema. 

Gist processors, on the other hand, will quickly judge the situation to be too risky to engage in 

because of their self-schema for risk-aversion.  
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Hypothesis 1: Individuals who use gist processing will make judgements concerning 

non-negligible chances of catastrophic risk faster than those using verbatim analysis. 

Simply measuring response times is not sufficient to operationalize gist and verbatim 

processing. The convergent validity of this measure should be established based on FTT’s 

presumptions about gist and verbatim processing as well as the traits related to these two types of 

cognitive processing. 

 

 

 

 

 

 

 

 

 

 

 

 



         INTUITIVE RISK JUDGMENTS  31 
 

 

Chapter 7 - Risk-favorability Judgments 

 A primary assumption of FTT is that gist processing is associated with less risk-taking 

tendencies while verbatim processing is associated with more risk-taking (Reyna & Brainerd, 

2011). This relationship is used to explain developmental reversals in risk-taking. Verbatim and 

gist processing are inherently tied to risk-taking, thus the relationship between the two constructs 

is an important one (Reyna & Farley, 2006). Other researcher has linked risk-taking propensity 

with risk-favorable judgments (Shulman & Cauffman, 2013) Thus, individuals with a tendency 

towards risk-taking behaviors should also make risk-favorable judgments.  

Hypothesis 2: Individual’s response times will be positively associated with risk-

favorable judgments. 

 If this hypothesis is supported, then response times and risk-favorability judgments could 

be used in conjunction as a proxy for gist and verbatim processing. Possible support for this 

operationalization of gist and verbatim processing could then be evidenced by the convergent 

validity of other theoretically related constructs. 
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Chapter 8 - Domain Specific Risk Taking 

Recently, there has been an upswing in literature indicating risk-taking is a complex and 

domain-specific construct (Blais & Weber, 2006; Weber, Blais, & Betz, 2002; Vastfjal, Peters, & 

Slovic, 2014; Zhang, Zhang, & Shang, 2016). For example, habitual gamblers are more likely to 

take risks in the gambling domain (Wilke, Scheibehenne, Gaissmaier, McCanney, & Barrett, 

2014) and bungee jumpers  are more likely to take risks in the recreational domain (Hanoch, 

Johnson, & Wilke, 2006). A progressive measure of risk-taking as a domain specific construct is 

the Domain Specific Risk Taking Scale or DOSPERT (Blais & Weber, 2006).  

However, despite the popularity of the DOSPERT and the general view of risk-taking as 

domain specific, a recent study by Highhouse, Nye, Zhang, and Rada (2017) has suggested that 

risk-taking could be viewed as a single more general factor. These researchers showed the 

emergence of a general risk attitude factor that was able to predict multifaceted risk behaviors, 

such as counterproductive work behaviors, better than any individual domain of risk taking as 

defined by the DOSPERT. This research suggests that not only can the DOSPERT be used to 

measure this general domain of risking, but that it would be best to do so when attempting to 

predict more multifaceted risk behaviors. In contrast, the authors suggest that the individual 

domains of the DOSPERT would be best for predicting domain specific risk behaviors. They 

note that there is no theoretical reason to view risk-taking as domain specific, and that 

measurement of risk propensity should center on whichever measurement would provide a closer 

theoretical link to the nomological networks of the criterion variable.  

Along the same lines of thinking, FTT does not make specific predictions about risk 

taking propensity in specific domains, but rather the more general prediction of mature decision 
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makers generally being risk averse. That is, gist processors are theoretically less likely to make 

risk-favorable judgments while verbatim processors are theoretically more likely to make risk-

favorable judgments.  

Additionally, FTT regards sensation seeking as a broad, overarching trait that is 

theoretically associated with verbatim processing. Other research indicates that sensation seekers 

might take risks differentially across different domains. Zuckerman and Kuhlman (2000) 

compared the tendency towards risk-taking across six types of behaviors (smoking, drinking, 

drugs, sex, driving, and gambling). In this study, higher overall sensation-seeking scores were 

significantly associated with all risky behaviors except for gambling and risk driving, 

demonstrating that sensation-seeking could be related to risk-taking tendencies in different 

domains. In further support of this notion, Roberti (2004) reviewed the risky behaviors that 

sensation-seekers tend to engage in and found that the largest effect sizes indicated that 

sensation-seekers tended to engage in legal and illegal substance use, gambling, reckless driving, 

and risky sexual experiences and to a lesser degree risky or combat sports. This research argues 

that sensation-seeking is differentially related to different domains of risk-taking, a premise that 

does not perfectly align with FTT’s assertions of the relationship between verbatim processing 

and risk-taking across different domains. Therefore, the DOSPERT could provide researchers 

with a sufficient test of this relationship within the context of the present investigation. 

Furthermore, research could use the DOSPERT as a method to test the convergent validity of gist 

processing and serve as a well-validated measure of risk-taking tendencies, to which researchers 

can compare the measure of risk favorability judgments created by Shulman and Cauffman 

(2013). In addition, the DOSPERT would allow researchers to explore the relationship between 

gist processing, measured by reaction times, and risk-taking tendencies across different domains. 
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Hypothesis 3. Response times and risk-favorability judgments will be positively 

associated with risk-taking tendencies across the 5 domains of risk as defined and 

measured by the DOSPERT.  
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Chapter 9 - Personality 

 As discussed above, FTT suggests that individuals that are able to use more gist 

processing are considered a more mature decision maker. In this sense, gist-based processing 

should be associated with individual differences related to risk-taking, sensation-seeking, and 

disinhibition.  

Personality has long been thought to be associated with psychological maturity. Indeed, 

even researchers from half a century ago have theorized that psychological maturity could be 

thought of as a function of the presence of certain personality traits and the absence of others. 

Among some of the most notable, Allport (1952) theorized that maturity involves tolerance, a 

capacity to develop and maintain close relationships, and self-insight. This creates an image of a 

psychologically mature person being emotionally stable and self-regulated. This maturity 

principle is largely supported by the current literature. For example, Roberts, Walton, & 

Viechtbauer (2006) conducted a meta-analysis of longitudinal studies of personality trait changes 

across the life span. This study was able to show that broad-based personality traits like 

conscientiousness and emotional stability demonstrate mean-level increases in the population 

over the life span. Furthermore, the development of these traits seems to occur during young 

adulthood rather than in adolescence which appears to be a relatively stable period of time in 

terms of personality development. Previous research also demonstrates that some of the 

hallmarks of psychological maturity (constraint, communion, and low levels of negative 

emotionality) become increasingly present during young adulthood compared to adolescence 

(Roberts, Caspi, & Moffitt, 2001). Thus, psychological maturity is believed to reflect lower 

levels of negative emotionality, as well as lower levels of traits related to behavioral and 

cognitive disinhibition, such as sensation seeking and impulsive antisociality.  
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These personality traits have also been associated with general risk-taking tendencies 

(Weller & Tikir, 2011; Weller & Thulin, 2012; Alessi & Petry, 2003; Blair, Peschardt, Budhani, 

Mitchell, & Pine, 2006; Chambers & Potenza, 2003; Hittner & Swicket, 2006; Hunt, Hopko, 

Bare, Lejuez, & Robinson, 2006; Nicholson, Soane, Fenton-O’Creevy, & Willman, 2006). Past 

research also demonstrates that these personality traits associate with risk-taking tendencies in 

different domains (Weller & Tikir, 2011; Lauriola, Levin, & Hart, 2007).  

Honesty/humility. For instance, lower honesty/humility somewhat predicts anti-social 

behavior (Lee, Ashton, & Shin, 2005; Lee & Ashton, 2012), as well as increased risk-taking for 

health/safety and ethical risk domains. Essentially, studies show that lower honesty/humility 

relates to behaviors that offer rewards that generally oppose moral and legal conventions. Lower 

honesty/humility describes people who tend not to feel bound by traditional rules, laws, and 

norms. These individuals can often be characterized as those who will use whatever means 

necessary to gain rewards like cheating. It is thought that this relationship exists because lower 

levels of honesty/humility may share behavioral characteristics with subclinical manifestations of 

primary psychopathy (Lee & Ashton, 2005) which has been indicated as a predictor of 

maladaptive behaviors (Blair, Peschardt, Budhani, Mitchell, & Pine, 2006; Hunt, Hopko, Bare, 

Lejuez, & Robinson, 2006).  

Emotionality. Trait emotionality also relates with higher neuroticism and anxiety and 

predictably, and is negatively relative to risk-taking across all domains of risk-taking (Weller, & 

Tikir, 2011), such that lower levels of emotionality predict increased risk-taking tendencies. 

Negative emotionality can be thought to function within Gray’s (1970) Behavioral Inhibition 

System (BIS). The BIS is a reactive system whose purpose is to quickly orient and react to 

perceived dangers and appropriately relates to avoidance and cautious behaviors that function to 
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keep individuals away from harm. Within the 6-factor framework of the HEXACO-PI (Ashton, 

Lee, & Goldberg, 2004), emotionality includes some aspects of harm-avoidance, and because of 

its relationship to the BIS, higher levels of emotionality could represent a hypersensitivity to 

potential dangers which would ultimately result in less risk-taking.  

Conscientiousness. Conscientiousness reflects organization, perfectionism, prudence, 

and diligence and has been associated negatively with risk taking (Weller & Tikir, 2011; 

Nicholson, Soane, Fenton-O’Creevy, &Willman, 2006). Individuals who are high in 

conscientiousness are task-oriented and careful. These individuals could presumably be more 

likely to consider thoroughly the potential outcomes of risk, both positive and negative. It is for 

this reason that conscientiousness is thought to be negatively associated with risk-taking. This 

careful consideration coupled with higher task vigilance may then result in less unnecessary risk-

taking and hence this observed relationship.   

Openness. Openness positively relates to increased risk-taking in the social and 

recreational risk taking domains (Weller & Tikir, 2011). This is thought to occur because 

openness represents the tendency to engage in activities that can offer new discovery and 

rewards, both material and social (Ashton, Lee, & Goldberg, 2004). Highly open individuals are 

more likely to find the potential material and social benefits of risks in these domains more 

attractive.   

Personality and psychological maturity. Several personality traits that associate with 

psychological maturity also associate with lower levels of risk-taking. Taken together this 

research provides an interesting opportunity to test some assumptions of FTT. According to FTT, 

there exists an “advanced” or “mature” decision maker, and this mature decision maker is 



         INTUITIVE RISK JUDGMENTS  38 
 

 

thought to use more gist processing and is therefore more risk averse. Should this be the case, 

then this hypothetical mature decision maker should display personality traits that have been 

associated with less risk taking and increased psychological maturity.  
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Chapter 10 - Untested FTT Claims and Derivation of Hypotheses 

 FTT treats intuition as fuzzy, abstract thinking that uses vague, bottom-line gist 

representations. This theory of intuition distinguishes mere mindless impulsive reactions from 

truly insightful intuition that reflects deep level understanding of a situation or decision. This is 

based on evidence that supports impulse reactivity (i.e., lack of inhibition) as being a distinct 

individual and developmental difference (for review see Reyna & Rivers, 2008; Reyna & 

Brainerd, 2011). In this vein, there are two kinds of fast and simple ways of thinking, an 

unintelligent, impulsive kind that represents the most primitive form of thinking, and much more 

intelligent kind that that represents the highest form of thinking, insightful intuition. FTT holds 

that gist representations are a fast and simple way of thinking that represents the highest form of 

thinking. This is in contrast to a body of literature that has held verbatim traces as the building 

blocks for intuition since they represent very precise details, and are easier to recall and use. 

However, evidence seems to point to the explanation that this is only the case when there is a 

small amount of verbatim information that is to be recalled and utilized, and that this information 

was acquired relatively recently (Brainerd & Reyna, 1991).  

 Considering the most recent revisions of FTT, then it can be assumed that individuals 

should encode both verbatim and gist traces in parallel for later use. That is, individuals will 

simultaneously encode precise, quantitative information and simple, bottom line meanings. 

Similarly, individuals are able to call upon both gist and verbatim information for processing in 

parallel. This is a principle component of FTT and helps distinguish it from other dual process 

theories. When called upon, people prefer to use the simplest form of information required by a 

situation to make a decision. This tendency is called fuzzy processing preference and is vital to 

understanding how and when individuals might opt to use verbatim analysis over gist intuition. 
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Assuming a situational task constraints allow for simple gist intuition, then individuals will tend 

to rely on gist processing assuming they are capable of doing so (i.e., they have the knowledge 

and experience required to do so). In this sense, individuals will begin with the simplest gist 

available and necessary to progress through the situational task, slowly moving across the gist to 

verbatim continua as needed. It is paramount to understand here that in typical situations 

individuals will only use verbatim analysis under two conditions: the situational task requires 

precise quantitative processing, or they lack the experience and knowledge to use gist intuition. 

Theoretically this is the case because gist is thought to be the more advanced form of reasoning 

compared to verbatim analysis and enjoys several advantages over verbatim analysis such as 

availability, accessibility, malleability, and processing complexity. Gist processing is supposed 

to also occur faster than verbatim analysis, which as the name suggests requires significantly 

more effort and time for precise calculations. Unless the situation demands precise, quantitative 

analysis (e.g., balancing a check book), individuals who are capable of using gist processing 

should opt to do so. To summarize, gist processing represents the most advanced and mature 

form of reasoning that should be used over verbatim analysis if the situation permits. Because 

gist processing is automatic, non-deliberative, and risk-averse, decisions made using gist-based 

processing should be made faster and tend to be risk-averse compared to decisions made using 

verbatim analysis. 

A review of the literature reveals this relationship has never been directly tested. Past 

testing has looked at how people process information differently when only verbatim or gist 

traces are available (Kühberger & Tanner, 2010; Reyna, Chick, Corbin, & Hsia, 2013). This 

research paradigm allows researchers to evaluate gist and verbatim processing separately, but 

lacks ecological validity, because according to FTT, in the real everyday world, these two types 
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of memory traces are encoded in parallel and can be combined when making decisions or 

reasoning because they exist on a continua and are not categorically different. That information 

aside, based on the speed of gist processing, it should be possible to distinguish individuals that 

use more gist processing than verbatim analysis simply based on their response times. However, 

this hypothesis is faces an interesting confounding variable, how to distinguish faster response 

times from mere impulsiveness or longer response times as actual deliberation versus something 

else. This problem provides the motivation behind testing the convergent validity of response 

times with a swath of other personality variables that are theoretically related to the decision-

making process. That is, the personality variables chosen to be compared to response times are 

used to differentiate a mature and advanced decision maker and therefore if gist processing really 

does represent the most advanced form of thinking, observable manifestations of gist processing 

(faster processing speed) should share convergent and divergent validity with specific 

personality variables. Using this approach research can then distinguish between more advanced 

reasoners who use more gist processing and less advanced reasoners who rely on verbatim 

analysis.   

  What does it mean to be mature and use gist processing? Research on this subject has 

shown generally that gist processing produces more risk averse judgments and decisions (Reyna 

& Mills, 2014; Reyna & Lloyd, 2006). Additionally the use of gist processing has been 

associated with increased framing effects (Reyna et al., 2011; Reyna, Chick, Corbin, & Hsia, 

2013; Kühberger & Tanner, 2010). 

Hypothesis 4: Risk aversion will be negatively associated with response times and risk-

favorability judgments. 
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Hypothesis 5: Resistance to framing effects will also be negatively associated with 

response times and risk-favorability judgments.  

The test of this hypothesis will attempt to replicate past research linking gist processing 

with risk aversion and framing effects but also add convergent validity for our operationalization 

of gist processing (e.g., response latencies). 

Additionally, research has linked certain personality traits to risk taking in different 

domains (Weller, & Tikir, 2011). Hence, personality traits associated with less risk taking across 

domains should accordingly be associated with gist processing. Of note, these traits related to 

risk-taking have been associated with the notion of a mature personality profile (Allport, 1952; 

Roberts, Caspi, & Moffitt, 2001) by relating personality and risk-taking research with FTT 

theory, both of which make claims about a “mature” decision maker. This hypothesis also allows 

researchers to continue to test the convergent validity to our operationalization of gist processing. 

Hypothesis 6: The personality traits of honesty/humility, conscientiousness, and 

emotionality will be negatively associated response times and risk-favorability judgments 

while openness is hypothesized to be negatively correlated with response times and risk-

favorability judgments.  
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Chapter 11 – Present Investigation  

 The present study sought to investigate the use of response latencies to classify gist and 

verbatim processing by measuring the time it took participants to respond to decisions that 

contained a non-negligible chance of catastrophic risk. To test this, participants had to decide 

whether certain situations constituted a “good” or a “bad” idea to actually do in reality and their 

response latencies to these items were recorded. Based on their response latencies, we inferred 

the category and relative amount of processing participants were utilizing according to FTT.  The 

present investigation also clarifies the roles of personality, domain specific risk taking, framing 

effects, risk aversion, loss aversion, and impulsivity as they relate to FTT’s conception of 

decision-making. 

 According to FTT, it is expected that participants who are able to respond quickly to 

situations that clearly contain a non-negligible chance of catastrophe as a “bad” idea are utilizing 

more gist processing rather than verbatim analysis. If this relationship exists, then response times 

will be negatively correlated with participants’ overall risk favorability judgments, or their 

inclination towards accepting risk according to FTT (Brainerd & Reyna, 1991; Reyna & 

Brainerd, 2011; Reyna, 2012). In addition, it is expected that individuals who use more gist 

processing will show framing effects and overall risk and loss aversion (demonstrated in both 

risk and loss aversion scales and in other measures of risk favorability judgments).  
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Chapter 12 - Methods 

Participants and procedure 

 The sample for this study consisted of 240 undergraduate participants from a large 

northwestern university, 78% were female. Participants ranged in age from 18-38 (M = 19.75, 

SD = 2.39), majority of the sample identified as Caucasian. 12 participants had to be removed 

from the analyses because English was not their primary language. English as a primary 

language was required for the intuitive risk judgment task, which requires reading a short 

sentence in English before responding. Because the amount of time it takes participants to 

respond to these items was also measured, English reading comprehension is vital and thus the 

requirement.   

Participants were undergraduate students enrolled in at least one Psychology course who 

volunteered to participate in order to receive partial course extra credit. Study sessions lasted 20-

50 minutes. The session took place in a quiet laboratory with private testing stations. For each 

session, experimenters first reviewed informed consent with each participant. After any 

questions were answered and a signature obtained, participants began the study at their testing 

station. Tasks were completed using the MediaLab v2014 computer research program. 

Afterwards participants were fully debriefed and assigned course credit. 

Measures 

Personality. Individual differences in personality variables were assessed using the 

HEXACO-PI-R (Ashton & Lee, 2004). The HEXACO-PI-R consists of 100 items that measure 

six broad, domain-level personality dimensions: Honesty/Humility, Emotionality, Extraversion, 

Agreeableness, Conscientiousness, and Openness as well as 24 facet level personality variables 
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(e.g., Ashton, Lee, & Goldberg, 2004). There are 4 facet level personality variables for each 

domain of the HEXACO-PI-R. See Table 1 for a complete breakdown of the domain and facet 

level personality traits. It also includes an interstitial Altruism scale which is relevant to the 

present study. This six-factor model has been well-validated both using the HEXACO-PI, as well 

as using an alternative public-domain scale (IPIP-HEXACO; Ashton, Lee, & Goldberg, 2007). 

See Appendix B for the full HEXACO-PI-R measure.    

Table 1. Breakdown of the HEXACO-PI-R personality domains and facets.  

Domain Domain description Facet Facet description 
Honesty/Humility Individuals with lower scores in this 

domain are more inclined to break 
rules for personal profit; they are 
strongly motivated by material gain 
and have a strong sense of self-
importance. People who score high in 
this domain typically avoid 
manipulating others for personal gain, 
do not break rules and are generally 
uninterested in material luxury.  

Sincerity Assesses the tendency 
to be genuine in 
interpersonal relations. 

Fairness The tendency to avoid 
fraud and corruption. 

Greed Avoidance Measures the tendency 
to be uninterested in 
possessing lavish 
wealth. 

Modesty Assesses the tendency 
to be modest and 
unassuming. 

Emotionality Individuals who are high in 
emotionality experience fear of 
physical dangers, anxiety in response 
to life’s stresses and feel a need for 
emotional support from others. 
Conversely individuals who are low in 
this trait do not fear physical dangers 
or have little anxiety over life’s 
stressors. Additionally they feel 
emotionally detached from others.  

Fearfulness This facet encapsulates 
the tendency to 
experience fear. 

Anxiety Assesses the tendency 
to worry in a variety of 
contexts. 

Dependence This scale assesses 
one’s need for 
emotional support from 
others. 

Sentimentality Measures the tendency 
to feel strong emotional 
bonds with other 
peoples. 

Extraversion People who are highly extraverted feel 
positively about themselves and do 
not have fear lack of confidence when 
leading others. They generally enjoy 
social gatherings. Those who are low 

Social Self-Esteem The tendency to have 
positive self-regard, 
especially in social 
situations. 

Social Boldness Assesses one’s comfort 
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in extraversion typically feel 
unpopular, awkward in social 
situations, and indifferent towards 
social activities.  

or confidence within a 
variety of social 
situations. 

Sociability The tendency to enjoy 
conversation, social 
interaction, and parties.  

Liveliness Measures one’s typical 
enthusiasm and energy. 

Agreeableness Highly agreeable people forgive 
wrongs they have suffered; they do 
not harshly judge others, can easily 
control their temper and are willing to 
compromise. Individuals who are low 
in agreeableness will hold grudges, 
judge others harshly, lose their temper 
and fail to compromise by remaining 
stubborn.  

Forgivingness One’s willingness to 
feel trust and liking 
toward those who may 
have caused one harm. 

Gentleness The tendency to be 
mild and lenient in 
dealings with others.  

Flexibility Measures one’s 
willingness to 
compromise and 
cooperate with others. 

Patience Assesses a tendency to 
remain calm rather than 
to become angry.  

Conscientiousness Individuals who are high in 
conscientiousness are better able to 
organize their time and their physical 
surroundings; work in a disciplined 
way towards their goals and strive for 
perfection. To be low in 
conscientiousness means to be 
unconcerned with schedules or order; 
avoid difficult tasks and remain 
content with work that contains some 
errors.  

Organization A tendency to seek 
order, particularly in 
one’s physical 
surroundings. 

Diligence This scale measures a 
tendency to work hard 
and have self-
discipline. 

Perfectionism Measures a tendency to 
be thorough and 
concerned with details. 

Prudence A tendency to 
deliberate carefully and 
to inhibit impulses.  

Openness to 
experience 

People who are high in openness will 
become absorbed in the beauty of art 
and nature; be inquisitive about 
different domains of knowledge, and 
use their imagination freely. 
Conversely people who are low in 
openness are unimpressed by works of 
art; avoid creative pursuits and feel 
little intellectual curiosity.   

Aesthetic 
Appreciation 

One’s enjoyment of 
beauty in art and in 
nature. 

Inquisitiveness Assesses a tendency to 
seek information, and 
experience with, the 
natural and human 
world. 

Creativity  Measures one’s 
preference for 
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innovation and 
experiment.  

Unconventionality A tendency to accept 
the unusual. 

Note. Descriptions and additional information taken from Ashton, Lee, & Goldberg (2007). 

Impulsivity. Participants were asked to complete the UPPS-R Impulsive Behavior Scale, 

(Lynam, Smith, Whiteside, & Cyders, 2006) an often-used measure of self-reported impulsivity.  

The UPPS-R includes four scales: Lack of Premeditation, Urgency, Sensation Seeking, and Lack 

of Perseverance. Lack of Premeditation captures the most common conceptualization of 

impulsivity; the tendency to delay action in favor of careful thinking and planning. Urgency 

represents the tendency to commit rash or regrettable actions as a result of intense negative 

affect. In other words, this subscale includes items that are related to a person’s inability to resist 

cravings, binging, and acting rashly while upset. Sensation Seeking reflects a person’s tendency 

to seek excitement and adventure. Last, Lack of Perseverance includes items that measure one’s 

ability to remain focused on a task until completion and avoid boredom. Participants rated 45 

items (See Appendix E for the full scale) on a 1 (agree strongly) to 5 (disagree strongly) Likert-

scale response format.  

Domain-Specific Risk Attitude Questionnaire-Revised. The Domain Specific Risk  

Attitude (DOSPERT-R) (Blais & Weber, 2006) measure assesses: risk-taking across five 

domains: Social, (e.g., moving to a city far away from extended family); Recreational, (e.g., 

taking a skydiving class); Health/Safety, (e.g., not wearing a seatbelt while riding in a car); 

Financial, (e.g., investing 10% of your annual income in a new business venture); and Ethical, 

(e.g., not returning a wallet that you found that contains $200).  

 This scale evaluates the degree to which participants report a willingness to engage in a 

particular behavior if they were to actually find themselves in that situation. This 30-item scale 
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uses a 7 point Likert scale where 1 corresponds to “extremely unlikely” and 7 corresponds to 

“extremely likely. See Appendix C for the complete measure.  

Risk Aversion. The current study utilized a risk aversion measure created by Holt and 

Laury (2002). In this task, participants were presented a series of ten choices in which they were 

asked to choose between two options. Each option described the payoff of the roll of a ten-sided 

die, for example, under Option A (the ‘safer’ option), there was a 1/10 chance to win $40 and 

9/10 chance to win $32; in Option B (the ‘risky’ option), there was a 1/10 chance to win $77 and 

9/10 chance to win $2. The probabilities for winning each outcome shifts progressively (in 

intervals of .10) through the series of choices. The expected payoff of the ‘safe’ option becomes 

gradually smaller compared to the ‘risky’ option, until even the most risk-averse individual will 

select Option B (i.e., Option A offers a 10/10 chance to win $40; whereas Option B offers a 

10/10 chance to win $77). Based on the outcome contingencies of the choices, a risk-neutral 

person should switch from the “safe” option to the “risky” option when Option A offers a 50% 

chance to win 40 and 50% chance to win $32, and Option B offers a 50% chance to win $77, and 

50% chance to win $2). Note the range in potential winnings between the options. There is far 

less range for Option A compared to Option B in potential winnings. Functionally, this equates 

to less outcome variance comparatively. For each choice, Option B offers the choice with greater 

outcome variance and thus can be seen as the “risky” option. For this measure, risk aversion was 

quantified by the number of “safer” choices that participants made and this quantity allows 

researchers to classify participants’ risk preference (See Table 2). This measure was originally 

developed with different magnitude versions that could be used for both real and hypothetical 

payoffs. For the purposes of this study we used the 20x magnitude version so that differences in 
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payoffs would be more salient to participants despite any real-life payoffs. See Appendix D for 

the full measure.  

Table 2.  Risk Aversion Classifications Based on Lottery Choices 

Number of “Safe” Choices Risk Preference Classification 

0-1 Highly risk loving 

2 Very risk loving 

3 Risk loving 

4 Risk neutral 

5 Slightly risk averse 

6 Risk averse 

7 Very risk averse 

8 Highly risk averse 

9-10 Stay in bed 

Note. Information taken from Holt & Laury (2002).  

Risky Choice Framing Problems. This measure assesses the degree to which 

individual responses to decision problems are influenced by the framing of that decision 

problem. A framing effect in other words, refers to the finding that a slightly different but 

equivalent descriptor of a forced choice problem can lead to a different preference order for 

participants. This is best illustrated by one of the initial choice framing tasks created by Tversky 

& Kahneman (1981), called the Asian disease problem. In this problem participants are asked to 

imagine that the U.S. is preparing for the outbreak of an Asian disease that is expected to kill 600 

people. The participant is asked to choose among two programs to combat the disease, a “sure” 



         INTUITIVE RISK JUDGMENTS  50 
 

 

option and a “risky” option. The participant is asked to make this decision twice, once in a gain 

frame and again in a loss frame. For the gain frame, the program options are described in terms 

of gains: 

 If Program A is adopted, 200 people will be saved. 

If Program B is adopted, there is a 1/3 probability that 600 people will be saved, and 2/3 

probability that no people will be saved. 

In the negatively framed version, the same options are described in terms of losses: 

 If Program C is adopted, 400 people will die. 

If Program D is adopted, there is a 1/3 probability that nobody will die, and 2/3 

probability that 600 people will die. 

 A substantial amount of research has indicated that participants prefer the “sure” option 

when it comes to the gain frame and the “risky” option when it comes to the loss frame. Thus, it 

appears that a simple change in wording can predictably change participant preferences to be 

risk-aversive in the gain frame and risk-seeking in the loss frame despite the mathematical 

equivalence between the frames (for review, see Kühberger, 1998). There also exists converging 

evidence that these framing effects can be achieved with problems other than the ones created by 

Tversky and Kahneman (1981) that remain similar in structure. For example, a framing problem 

that is centered around improving students grades in a math course could produce the same 

framing effects as a problem centered around preventing livestock death due to pesticide 

assuming they were structured similar to the above example.  
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 However, slight changes in the structure of the framing problem can result in various 

framing effect changes and even its elimination. According to FTT, people have a fuzzy 

processing preference, that is, they prefer to process information on the simplest level possible 

within task constraints. In the original framing problems each gamble is presented with its 

complement, for example “a 1/3 probability that nobody will die and a 2/3 probability that 600 

people will die,” where each half of the gamble is the complement of the other. This represents 

some redundancy in the framing problems given that 600 deaths are already expected because 

saying there is a 1/3 probability that 600 will be saved implies a 2/3 probability that 600 will not 

be saved. From a mathematical and computational standpoint, the complements would be 

included in the expected value of the gamble, however if people do have a fuzzy processing 

preference as they do according to FTT, then people should seek to reduce the gamble to a 

simplified gist to process. This means that when the complement is removed from the gamble 

explanation, participants should read each option in the gain frame as “some lives will be saved” 

and each option in the loss frame as “some people will die” because people are expected to 

reduce each option to its simplest form. In this form, the difference in choice between the sure 

thing and the risky gamble becomes nil, and results in indifference in both gain and loss frames.   

  For this task we used three framing problems adapted from Tversky & Kahneman (1981), 

and three framing problems from Reyna & Brainerd (1991). Each framing problem consisted of 

a gain frame and a loss frame. This resulted in a total of 12 problems. Respondents scored their 

level of preference for a choice (i.e., either the risky or riskless option in the risky choice-

framing task) on a six-point Likert scale indicating preference for a particular option. Participants 

were asked to respond to two versions of each problem, a “gain version” (e.g. lives saved) and a 

“loss version” (e.g. lives lost). Scoring was completed by taking the difference in preference 
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ratings between the gain and the loss frames. That is, if participants had a strong preference for 

the “sure” option in the gain frame of a particular problem and a strong preference for the “risky” 

option in the loss frame the difference between the two preferences would be large, indicating a 

framing effect. If participants prefer the same option across both gain and loss frames the 

difference between the two preferences will be zero, indicating the lack of a framing effect. This 

measure can be found in Appendix F in its entirety.  

Intuitive Risk Judgements. Participants were asked to complete an intuitive risk 

judgement task that was adapted from Shulman and Cauffman (2013). Originally, the task 

consisted of 30 items in which participants were presented with an image depicting an activity, 

some risky (e.g., riding a shopping cart off a roof, or taking pills at a party) and some non-risky 

(e.g., study for a test, or eat a sandwich), and they were asked to decide if a particular 

hypothetical activity was either a good or a bad decision to participate in and they were 

instructed to respond with their “gut feeling” and make the choice quickly. This task measures 

both participants’ response (i.e., good or bad decision) and participant response times for each 

item. In the original measure there were 22 “risky items” or decisions that contained a non-

negligible amount of risk and the remaining 8 items were designed to be items that participants 

would primarily believe to be “good” decisions.  

 The purpose of this measure’s design is twofold; to measure differences in the absolute 

number of items participants believe to be either a “good” or a “bad” decision, and to be able to 

assess differences in response times for decisions that are generally considered to be a “good” or 

a “bad” idea. Because the items were purposefully designed to generally be considered “good” or 

“bad” (i.e., small amount of response variance) differences in response rates can be interpreted as 

differences in risk favorability judgments. In other words, the more items participants think are 
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“good” decisions, the more those participants favor risky decisions over non-risky ones. 

Response times are recorded in order to measure the amount of thinking or deliberation that went 

into each decision.  

For the current study, we adapted the measure from Shulman and Cauffman (2013) by 

using simple written descriptions of the images in place of just the images originally presented 

and by adding some original items and a couple items adopted from the DOSPERT. We doubled 

the number of items in this measure while sticking to the same general format with the exception 

of the ratio of consistent “good” to “bad” items. We wanted to achieve approximately equal 

amount of “good” and “bad” decisions. In order to assess the total number of “good” and “bad” 

items, we only classified items were  >95% of participants responded in the same manner as 

either “good” or “bad.” For our sample, this resulted in 16 “good” items and 22 “bad” items, 

leaving 22 items with too much variance to be classified as either “good” or “bad.” These items 

were not the primary focus of this thesis and will be discussed no further. See Table 3 below for 

some example items and Appendix A for the complete measure. 

Working with response times often proves difficult, and often time’s researchers take 

certain precautions and conduct standardizations in order to procure unbiased, valid data. This 

study collected response times for numerous items, and these items required that participants 

read a brief sentence before responding. For the present investigation, responses times underwent 

a double ipsatization procedure in order to deal with “nuisance” problems commonly associated 

with response time data and to obtain clean, valid response time data (Fekken & Holden, 1992; 

Fuhrman & Funder, 1995). To do this, researchers controlled for individual differences in 

reading speed and response rate for all of the items where response times were collected. First, 

response times were standardized within subjects to control for individual reading speed. Second, 
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in order to reduce the positive skew that was largely present across the current 60 items, response 

times were log transformed across all of the items. This double ipsatization is a widely used and 

accepted statistical procedure used to eliminate potentially confounding “nuisance” variables and 

obtain clean, valid response time data (Fekken & Holden, 1992; Fuhrman & Funder, 1995).  

The result is response time data that is standardized and approximately normally 

distributed (See Figure 1 below).  Only the response times for intuitive risk items in which 95% 

of the sample or more responded to as a “bad” idea were used which was a total of 22 items. 

These 22 items represented items that our sample unequivocally thought were “bad” ideas or in 

other words, these items contained a non-negligible chance of catastrophic risk.  

Table 3. Examples of intuitive risk judgments that participants responded to as good or bad 
decisions. 

Good  Bad 
Go for a run Have sex without protection 
Eat a sandwich for lunch Send a text message while driving 
Note. Not every participant responded in the same way for any one item. These examples 
represent items in which the vast majority of participants responded in the same way.  

Figure 1. Histogram of Response Times.  
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Chapter 13 - Results 

Correlations between Response Times and Risk favorability judgments. Risk 

favorability judgments was measured by summing the total number of items in which 

participants thought where a “good” idea to engage in (M = 10.58, SD = 4.83). Risk favorability 

judgments ranged from a simple 3 to 27, representing nearly half of the items presented to 

participants. It was predicted that response times would be positively associated with overall risk 

favorability judgments and the results provided strong support for this hypothesis (r(228) = .52, 

p < .01). Thus, the longer participants took to respond to the situation judgments as a “bad” idea, 

the more likely they are risk-favorable. This result also indicates that response times and risk-

favorability judgments are actually linked. Taken together, these two measures will serve as our 

operationalization for gist and verbatim processing for the remainder of the analysis.  

Correlations between Response Times, Risk favorability judgments, and the 

DOSPERT. Means and standard deviations for the different domains of risk taking as measured 

by the DOSPERT for our sample are presented below. 

Table 4. DOSPERT Domains Means and Standard Deviations 

Factor Mean  Standard deviation 
Ethical 11.97 4.77 
Financial 16.66 5.35 
Health/Safety 17.54 6.13 
Recreational 24.32 7.97 
Social 29.86 5.21 
Note. N = 228.   

For correlations between response times, overall risk favorability judgments and the 

different DOSPERT domains of risk taking see table 6 below.  
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Table 5. Correlations between response times, risk favorability judgments, and the DOSPERT 
domains. 

 Health/Safety Ethical Financial Recreational Social 
Response 
Time 

.28** .28** .17** .21** .09 

Risk 
favorability 
judgments 

.47** .32** .25** .43** .26** 

Note. N = 228  
* = p < .05 
** = p < .01 

 For this thesis it was hypothesized that our measure of risk favorability judgments would 

be positively associated with other measures of risk-taking. Noting the table above, our measure 

of risk favorability judgments was strongly positively associated with risk taking across the five 

domains of risk-taking as measured by the DOSPERT. The strongest relationship was shared 

with the health/safety domain of risk-taking. This provides support for our hypothesis and the 

use of our risk favorability judgments measure as an indicator of a more general risk-taking trait.  

Additionally it was hypothesized that longer response times would be associated with 

more risk-taking generally. Our results again provided support for this hypothesis as response 

times were significantly positively related to all but one of the DOSPERT domains of risk-

taking.  This indicates that as participants who took longer to respond to items as a “bad” idea 

were also more likely to show higher risk-taking tendencies across the different DOSPERT 

domains of risk-taking with the exception of the social risk-taking domain which was not 

significantly correlated with response times. Note however that the relationships were not as 

strong as those between our measure of risk favorability judgments and the different DOSPERT 

domains.  

Correlations Between Risk-Aversion and the DOSPERT. While not explicitly 

hypothesized, risk-aversion should theoretically be negatively associated with risk-taking 
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tendencies both unidimensional such as those measured by our risk-favorability judgments and 

multidimensional such as those measured by the DOSPERT. Therefore, risk-aversion should be 

negatively related to the different domains of the DOSPERT.  

Table 6. Correlations between risk-aversion and the DOSPERT.  

Variable Ethical Health/Safety Financial Recreational Social 

Risk-Aversion -.11 -.10 -.11 -.20** -.01 

Note. N = 228  
* = p < .05 
** = p < .01 

 Contrary to the expected relationships, risk-aversion was only negatively associated with 

the recreational domain of risk-taking as measured by the DOSPERT, indicating that our 

measure of risk-aversion is generally not associated with risk-taking propensity measures.  

Correlations between Response Times, Risk favorability judgments, and Risk-

Aversion. Risk-aversion was measured by summing the total number of “safe choices” 

participants made out of ten items, where higher scorers are considered more risk-averse (M = 

5.72, SD = 1.97). It was hypothesized that risk aversion would be negatively associated with both 

response times and risk favorability judgments. The results indicated only partial support for this 

hypothesis in that risk aversion was not significantly associated to response times, but was 

significantly negatively associated to risk favorability judgments. 

Correlations between Response Times, Risk favorability judgments, and 

Impulsivity. Below are the means and standard deviations for the different subscales of the 

UPPS.   



         INTUITIVE RISK JUDGMENTS  59 
 

 

Table 7. UPPS Means and Standard Deviations 

Factor Mean  Standard deviation 
Lack of Premeditation 1.95 .42 
Urgency 2.35 .56 
Sensation Seeking 2.85 .60 
Lack of Perseverance  1.92 .45 
Note. N = 228.  

 Sample means ranged from close to 3 to just below 2 on a 5 point scale. But the standard 

deviations of our sample remained relatively consistent around a .5.  

For correlations between response times, overall risk favorability judgments, and 

impulsivity as measured by the UPPS, see table 8 below. The results in this table are used to 

discuss the predicted relationships between these variables.  

Table 8. Correlations between response times, risk favorability judgments, and the UPPS. 
 Lack of 

Premeditation 
Urgency Sensation 

Seeking 
Lack of 
Perseverance 

Response Time .12 .08 .20* .05 
Risk favorability 
judgments 

.33** .26** .44** .11 

Note. N = 228  
* = p < .05 
** = p < .01 

 This thesis predicted that response times would be positively associated with impulsivity 

generally. However, the results indicated that response times were only significantly correlated 

with the sensation seeking subscale of the UPPS impulsivity scale (r(228) = .20, p < .05). The 

lack of any other significant correlations between response times and the UPPS subscales 

indicates that response times were generally not associated with impulsivity with the exception 

of sensation seeking.  

Risk favorability judgments was also predicted to be positively associated with 

impulsivity. The results indicate that this hypothesis was largely correct with the exception of the 
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lack of perseverance subscale of the UPPS, which was not significantly correlated with risk 

favorability judgments. The other three subscales of the UPPS were significantly positively 

associated with risk favorability judgments. Similar to response times, risk favorability 

judgments had the strongest correlation with the sensation seeking subscale of the UPPS.  

 Correlations between Response Times, Risk favorability judgments, and 

Personality. HEXACO factor and facet level means and standard deviations are reported in table 

9 below.  

Table 9. HEXACO Factor and Facet Level Personality Trait Means and Standard Deviations 

Factor Mean  Standard deviation 
Honesty/Humility 
 Sincerity 
 Fairness 
 Greed Avoidance 
 Modesty 

3.21 
3.17 
3.32 
2.95 
3.40 

.64 

.83 

.94 

.94 

.89 
Emotionality 
 Fearfulness 
 Anxiety 
 Dependence 
 Sentimentality 

3.25 
3.12 
3.39 
3.08 
3.41 

.67 

.80 
1.06 
.89 
.95 

Extraversion 
 Social Self-Esteem 
 Social Boldness 
 Sociability 
 Liveliness 

3.25 
3.43 
3.05 
3.28 
3.27 

.69 

.89 

.90 

.87 

.88 
Agreeableness 
 Forgiveness 
 Gentleness 
 Flexibility 
 Gentleness 

3.04 
2.85 
3.09 
2.99 
3.11 

.60 

.87 

.54 

.74 

.92 
Conscientiousness 
 Organization 
 Diligence 
 Perfectionism 
 Prudence 

3.32 
3.28 
3.45 
3.36 
3.18 

.80 
1.06 
1.08 
.88 
.80 

Openness 
 Aesthetic Appreciation 
 Inquisitiveness 

3.15 
3.20 
2.96 

.68 
1 
.88 
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 Creativity 
 Unconventionality 

3.20 
3.25 

.89 

.75 
Note. N = 228.  

 Our sample was rather consistent with all factor and facet level personality traits 

averaging to just above 3 on a 5 points scale. Similarly, our samples standard deviations 

remained consistently around 1.  

The correlations between response times, risk favorability judgments, and both factor and 

facet level personality traits as measured by the HEXACO are displayed below in table 10.  

Table 10. Correlations between response times, risk favorability judgments, and the HEXACO 
personality factor and facet level personality traits.  

 Response Time Risk favorability 
judgments 

Honesty/Humility 
 Sincerity 
 Fairness 
 Greed Avoidance 
 Modesty 

-.16* 
-.07 
-.20** 
-.11 
-.05 

-.15* 
-.13 
-.16* 
-.11 
-.02 

Emotionality 
 Fearfulness 
 Anxiety 
 Dependence 
 Sentimentality 

-.04 
-.07 
  00 
 .05 
-.09 

-.07 
-.14* 
 .01 
 .01 
-.09 

Extraversion 
 Social Self-Esteem 
 Social Boldness 
 Sociability 
 Liveliness 

-.06 
-.17* 
 .08 
-.05 
-.06 

 .06 
-.03 
 .13* 
 .04 
 .03 

Agreeableness 
 Forgiveness 
 Gentleness 
 Flexibility 
 Patience 

-.15* 
-.02 
-.10 
-.14* 
-.20** 

-.09 
 .01 
-.02 
-.10 
-.18** 

Conscientiousness 
 Organization 
 Diligence 
 Perfectionism 
 Prudence 

-.14* 
-.10 
-.12 
-.15* 
-.12 

-.12 
-.09 
-.04 
-.13* 
-.18** 

Openness -.11   0 
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 Aesthetic Appreciation 
 Inquisitiveness 
 Creativity 
 Unconventionality 

-.10 
-.11 
-.06 
-.07 

  0 
-.03 
-.03 
 .06 

Note. N = 228  
* = p < .05 
** = p < .01 

 It was originally predicted that honesty/humility, emotionality, and conscientiousness 

would be negatively associated with response times and risk-favorability judgments while 

openness would be positively associated with response times and risk-favorability judgments. 

The results indicated mixed support for these hypotheses. We did find that honesty/humility was 

significantly negatively correlated with both response times and with overall risk favorability 

judgments. Additionally, within the honesty/humility facet level traits, fairness was also 

significantly negatively correlated with both response times and overall risk favorability 

judgments. None of the other honesty/humility facet level traits were significantly correlated 

with either response times or overall risk favorability judgments.  

 Contrary to our hypothesis, there was no relationship between the factor level trait of 

emotionality and response times or overall risk favorability judgments. However, Fearfulness 

was significantly negatively associated with overall risk favorability judgments.  

 No explicit predictions were made concerning extraversion and the results indicated a 

lack of any relationship between extraversion and response times and risk favorability 

judgments. The facet level trait of social self-esteem was significantly negatively associated with 

response times and the facet level trait of social boldness was significantly positively associated 

with overall risk favorability judgments.  

 Again, no explicit relationship was predicted between agreeableness and either response 

times or overall risk favorability judgments. The results revealed that agreeableness, and the 
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facet level traits of flexibility and patience were significantly negatively associated with response 

times. Patience was also significantly negatively associated with overall risk favorability 

judgments. 

 Next, conscientiousness was predicted to be negatively associated with both response 

times and overall risk favorability judgments. The results indicated partial support for this 

hypothesis in that conscientiousness was negatively related to response times, but not overall risk 

favorability judgments. Additionally, the facet level trait of perfectionism was negatively 

associated with response times, while perfectionism, along with prudence, were significantly 

negatively associated with overall risk favorability judgments.  

 Finally, openness was hypothesized to be positively associated with both response times 

and overall risk favorability judgments which was revealed not to be the case. Unlike the other 

personality traits, there were no other significantly relationships between facet level traits and 

response times or overall risk favorability judgments.  

Correlations between Response Times, Risk favorability judgments, and Framing 

Effects. Recall that framing effects were measured using two different measures. One consisted 

of the regular risky choice framing structure (M = 1.42, SD = .91) in which the complement of 

each option was given, and the other consisted of the same risky choice framing problems except 

the complement was not given (M = 1.7, SD = .98). Furthermore, the higher an individual score 

for each of these measures, the greater framing effect demonstrated.  

Additionally, a paired samples t-test revealed that the non-complement framing effects 

were significantly larger than the regular framing effects in our sample with a small effect size 

according to Cohen (1988),  t(227) = 3.68, p <.001, d = .30. 
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 Below is a table of the correlations between response times, risk favorability judgments, 

and framing effects demonstrated by our sample.  

Table 11.  Correlations between response times, risk favorability judgments, and framing effects. 

 Regular Resistance to 
Framing Effects 

Non-Complement Resistance 
to Framing Effects 

Response Time .06 .14* 
Risk favorability judgments .07 .07 
Note. N = 228  
* = p < .05 
** = p < .01 

 This thesis hypothesized response times would be positively associated with resistance to 

framing effects. This hypothesis was supported by the results. Response times were positively 

associated with the non-complement framing effects, and not significantly associated with 

regular framing effects. It was also hypothesized that risk favorability judgments would be 

negatively associated with framing effects, a hypothesis that was not supported by the data.  
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Chapter 14 – Discussion 

 The present investigation tested several theoretical claims of FTT. Central to these tests is 

one of the distinguishing factors of gist and verbatim processing which is the speed that each 

process can be used. According to FTT, gist processing is faster than verbatim processing. Due 

to the nature of gist and verbatim processing existing on a continuum, simply measuring 

processing time differences is not possible. In response, researchers operationalized gist and 

verbatim processing as participant response times for judgments regarding a non-negligible 

chance of catastrophic risk. In order for participant judgments to be comparable, the participant 

sample had to nearly unanimously agree on the judgment. This way, participant behavior was the 

same, but the amount of time participants took to make the decision differed individually. This 

methodology is comparable to Baird and Fugelsang’s (2004) study, where response times are 

also operationalized as gist and verbatim processing, and the current study’s findings can be 

directly compared to their findings. The variation in response times can be compared to other 

theoretically relevant constructs in order to determine convergent validity of gist and verbatim 

processing proposed both by FTT and other field related research.   

Our first hypothesis was concerned with the initial foundation forming hypothesis and 

sought to find if response times positively associate with risk-favorability judgments. Consistent 

with our hypothesis, response times were positively associated with overall risk-favorability 

judgments, indicating that as response times increased, so did participant’s overall risk 

favorability judgments. This finding replicates previous research including Baird and Fugelsang 

(2004), Weller and Fisher (2012), and Shulman and Cauffman (2013), who all demonstrated that 

longer response times correlate with increased risk favorability judgments. This result also 

supports FTT’s prediction that verbatim processing is associated with increased risk favorability 
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judgments (Reyna & Brainerd, 1994; Reyna, Wilhelms, McCormick, & Weldon, 2015; Reyna, 

2004).  This hypothesis test represents the beginning of the establishment of response times as a 

measure of gist and verbatim processing. If this operationalization is valid, then this measure of 

response times and risk favorability judgments should be differentially related to other 

theoretically relevant constructs.  

Next, researchers expanded on the relationship between response times and risk 

favorability judgments by testing their associations with a more comprehensive measure of risk 

propensity than our intuitive risk judgment task, the DOSPERT. Researchers hypothesize a 

positive association between response times, risk favorability judgments, and the different 

domains of risk taking as measured by the DOSPERT. We found support for this hypothesis as 

response times were positively associated with all but one of the DOSPERT domains of risk-

taking (social). Risk favorability judgments were also positively associated with all of the 

DOSPERT domains of risk-taking.  FTT does not predict that gist or verbatim processing are 

differentially associated with risk-taking across different domains of risk-taking, but rather that 

verbatim processing is generally associated with increased risk-taking tendencies (Reyna & 

Rivers, 2008; Reyna & Brainerd, 2011). Our data support the prediction that longer response 

times to risk-favorability judgments were positively associated with risk-taking across different 

domains of risk-taking. These results add convergent validity to our operationalization of gist 

and verbatim processing while also supporting FTT’s proposition about verbatim and gist’s 

relationship with risk propensity.  

 Now that the present study has established some convergent validity between response 

times and risk-taking propensity, the relationship between response times and risk-aversion will 

be considered. Our data did not support any relationship between response times and risk 
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aversion contrary to our prediction of a negative association. This finding runs against FTT’s 

prediction that gist processing results in risk aversion (Reyna, & Rivers, 2008). However, it is 

possible that our participants, and people in general, can have a gist for risk-taking. That is, when 

they encode information about a situation or activity, due to the particular circumstances, they 

could encode a bottom line meaning that promote, rather than obstructs risk-taking. Similarly, 

retrieval of these gists are supposedly based on internal values and experience, and therefore it is 

conceivable that people could have internal values and experiences that better align with risk-

taking rather than the apparently common risk-aversive behavior. It should also be noted that our 

measure of risk-aversion shared only a single, small (Cohen, 1988), negative association with 

risk-taking propensity, indicating that this measure of risk aversion does not correspond to real-

world risk-taking tendencies. This could explain the lack of associations as our measure of gist 

and verbatim processing may not accurately assess financial risks. We also found some support 

for our hypothesis that risk favorability judgments shared a negative association with risk-

aversion. This moves away from gist and verbatim processing utilization, but confirms that our 

measures worked correctly in capturing a form of risk-favorability. 

As previously mentioned, FTT has been used to explain a wide variety of framing effects. 

It is here that FTT has distinguished itself from other dual process theories and diverges from 

other theories of decision-making. Framing effects provide a unique opportunity to test claims 

made by FTT and the convergent validity of our operationalization of gist and verbatim 

processing. Recall that framing effects occur when individuals’ exhibit differential preferences 

for risk-taking when the information about a risk is presented as either a potential gain or a 

potential loss despite the same probability of risk. The present investigation looked at framing 

effects under two conditions, one in which the complement to each option was presented to the 
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participants, and the other where the complement was not present. Depending on whether the 

complement for each option is present, FTT makes a different prediction for the presence and 

strength of framing effects because FTT operates under the assumption that individuals will 

always seek to reduce information down to its simplest gist. When the complement is removed 

from the equation, individuals will reduce the equation down to its simplest form, in the gain 

frame, and the choice becomes one between “some will be saved” and “some will be saved.” In 

the loss frame, the choice is reduced between “some will die” and “some will die.” FTT predicts 

an indifference between these choices regardless of primary processing method used, which 

manifests as greater resistance to framing effects. When the complement is present in the 

equation, the gain frame poses a choice between “some will be saved” and “a chance to save all 

or save no one.” In this frame, FTT posits that gist processors will opt for the “sure” option 

because there is no risk of losing lives. However, in the loss frame, gist processors are said to 

reduce the options down to “some will die,” and “a chance to save all or save no one.” Based on 

this situation, gist processors are thought to choose the second option because it allows for a 

chance to avoid the loss of life, whereas the other guarantees lost lives. As a result, gist 

processors exhibit framing effects. In this instance, the key difference between these two types of 

framing problems is the prediction FTT makes about the presence of framing effects.  

Based on these assumptions, we predicted that our operationalization of gist and verbatim 

processing would be positively associated with resistance to framing effects. Our findings are 

contextualized by the fact that our sample demonstrated greater framing effects in the 

complement-present framing problems compared to framing effects in the non-complement 

framing problems, just as FTT predicts. With this difference in mind, our operationalization of 

gist and verbatim processing should share a stronger positive relationship with resistance to 
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framing effects in the complement-present condition because the framing effects were greater in 

that condition, and gist processing is thought to be associated with framing effects. We found 

partial support for this hypothesis in that response times were only positively associated with 

resistance to non-complement framing effects. In other words, the faster participants responded, 

the more they showed framing effects. This finding supports FTT’s conception of gist and 

verbatim processing because gist processing is thought to be associated with increased biases and 

heuristic use, which equates to increased framing effects. Conversely verbatim processing is 

thought to reduce certain biases and heuristic use via careful weighting of options, which in the 

context of framing effects, would equate to greater resistance to framing effects (Reyna & 

Brainerd, 1991). However, we did not find any other associations between response times, risk 

favorability judgments, and resistance to framing effects in either complement condition. 

Risk-favorability judgments were predicted to be positively associated with resistance to 

framing effects as well. This prediction stems from the connection between verbatim processing 

theoretically being positively associated with resistance to framing effects. Now, because 

verbatim processing is also positively associated with risk-taking propensities, it should be the 

case that risk-taking propensities are also positively related to resistance to framing effects. Our 

results however, indicated otherwise. Our data supports no relationship between risk-favorability 

judgments and resistance to framing effects. These lack of relationships could be an indicator 

that our operationalization of gist and verbatim processing is not incredibly robust. This could 

potentially inform the associations FTT posits between framing effects and processing types.  

 The lack of relationship between response times and framing effects in the complement-

present condition is problematic considering the relationship should have been stronger relative 

to the non-complement condition. Given the current study’s findings, it may be plausible to 
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suggest gist and verbatim processing do not differentially impact framing effects. However, it 

may also be the case that our operationalization of gist and verbatim processing is not robust 

enough to include all differences in gist and verbatim processing, which is why our data only 

slightly support the hypothesized relationship. 

Convergent Validity of Gist Processing 

 Now that individual relationships within the data have been explored between cognitive 

processing type and risk-taking propensity, it is important to further test the convergent validity 

of the constructs that contribute to the use of gist processing by discussing impulsivity, and 

personality correlates of gist and verbatim processing. 

 Impulsivity was predicted to be positively associated with both response times and risk 

favorability judgments. Our data provided some support for this hypothesis, as response times 

were positively associated with sensation seeking, and risk favorability judgments was positively 

associated with lack of premeditation, urgency, and sensation seeking. FTT posits that gist 

processors are less impulsive than verbatim processors (Rivers, Reyna, & Mills, 2008). Gist 

processors’ decisions are made quickly through bottom-line understandings and knowledgeable 

intuitions rather than through impulse. Thus, if our operationalization of gist and verbatim 

processing is to remain true to FTT’s predictions, faster response times should be associated with 

less impulsivity. However, we did not find strong support for this hypothesis with the exception 

of the sensation seeking subscale of the UPPS-R. Again, FTT makes rather broad claims when it 

comes to impulsivity and processing, while not making any differential facet level predictions. 

FTT commonly cites research that suggests impulsivity decreases from adolescences to 

adulthood (Wilhelms & Reyna, 2013; Rivers, Reyna, & Mills, 2008; Reyna & Brainerd, 2011). 
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FTT has incorporated this finding by stating impulsivity as sharing an association with verbatim 

processing. However, inclusion of impulsivity measures with direct tests of differences in 

processing preferences, such as risky choice framing effects, are largely missing in the literature. 

One study that did test this relationship, (Reyna, Chick, Corbin, & Hsia, 2014) compared risk-

choice framing effects between intelligence agents, adults, and college students, and found that 

intelligence agents showed the largest risk-choice framing effects compared to the other two 

groups due to their increased used of gist processing. These researchers also measured sensation-

seeking, which is considered a facet of impulsivity. Though they did not conduct a 

comprehensive analysis using sensation seeking, they did note all groups had similar levels of 

sensation-seeking. These researchers then continued to explain the differences in framing effects 

between the three groups. The present investigation finds use in its ability to provide some clarity 

to this study by directly testing the associations between our operationalization of gist and 

verbatim processing and impulsivity as a multidimensional trait.  

 Associations with broad-based personality traits. It was originally predicted that 

honesty/humility, emotionality, openness, and conscientiousness would be negatively associated 

with response times and overall risk favorability judgments. This hypothesis was tested to 

potentially align FTT’s conception of processing with personality findings in risk-taking 

research. In other words, risk-taking is not unique to FTT, and therefore should predictably relate 

to other findings in the fields of risk-taking and personality. Other research has linked certain 

personality traits with the notion of “psychological maturity” as well as risk-taking. Finding 

similar relationships within FTT is a method to test FTT’s convergent validity with personality 

traits that FTT should share a relationship with, despite the lack of explicit predictions. Overall, 

we found mixed support for this hypothesis.  
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Honesty/humility. Honesty/humility was found to be negatively associated with both 

response times and overall risk favorability judgments, indicating that individuals who tend not 

to feel bound by traditional rules and restrictions (i.e., people who are more likely to cheat or 

disobey laws) have longer response times and are also more likely to take risks. This finding is 

consistent with research by Weller & Tikir (2011) as well as Weller & Thulin (2012), who found 

that lower trait honesty/humility predicts increased risk-taking tendencies. In additional, higher 

honesty/humility is linked to that of a psychologically mature profile meaning that these findings 

suggest that gist processing is indeed related to psychological maturity as posited by FTT.   

Emotionality. Neither response times nor overall risk favorability judgments were 

associated with emotionality. Higher emotionality has been shown to predict less risk-taking 

(Lee, Ogunfowora, & Ashton, 2005; Weller & Tikir, 2011), which makes the lack of any 

relationship here puzzling. The facet-level trait of fearfulness was negatively associated with 

overall risk favorability judgments, aligns directly with other research on the topic (Peters, & 

Slovic, 1996). Thus, it appears that the present study failed to replicate past findings regarding 

emotionality and risk-taking.  

Conscientiousness. Partially supporting our hypothesis, conscientiousness was 

negatively associated with response times, but not associated with overall risk favorability 

judgments. However, two facets of conscientiousness were negatively associated with risk 

favorability judgments: perfectionism and prudence. Higher levels of conscientiousness have 

been shown to predict less risk-taking (Weller & Tikir, 2011; Nicholson, Soane, Fenton-

O’Creevy, & Willman, 2006). It is thought that because conscientiousness corresponds to 

engagement in task-related behaviors, conscientious individuals will spend more time carefully 

considering potential costs and benefits that ultimately result in less engagement in unnecessary 
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risk-taking. This mechanism is comparable to verbatim processing. That is, the careful weighting 

of options except that FTT posits that verbatim processing ultimately leads to increased risk-

taking (Reyna & Rivers, 2008; Reyna & Brainerd, 2011). This relationship, due to its 

complexity, could use additional research to tease apart exactly how each construct predicts the 

other.  

  These results indicate that the broad-band personality traits of honesty/humility and 

conscientiousness were associated with the use of gist processing. These traits have been linked 

to that of psychological maturity (Roberts, Caspi, & Moffitt, 2001) and less risk-taking (Weller 

& Tikir, 2011; Weller & Thulin, Nicholson, Soane, Fention-O’Creevy, & Willman, 2006). These 

results, with the exception of emotionality, provide some support for FTT’s understanding of gist 

processing as being associated with mature decision-makers.  

Limitations and Future Directions 

 Though a seemingly robust study, there are a few glaring limitations. It should be 

addressed that there is a flaw within our measure of intuitive risk judgments. Our measure used 

60 items in total, approximately half were designed to be “bad” ideas, whereas the other half 

were designed to be “good” ideas. However, all of the items needed to contain a non-negligible 

chance of catastrophic risk in order to be relevant to the tests of theory conducted. In reality, 

many of the items that had low variance for “good” responses were not really risks at all (e.g., 

eating a sandwich, studying for a test). Risk-taking does not have to be associated with negative 

outcomes. Indeed, individuals can take risks for extremely positive outcomes. It then becomes 

difficult to justify that these items contained any amount of risk and therefore would not be 

relevant to the investigation of processing differences when making judgments about risk. These 
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items could be used to more holistically measure intuitive judgments about risk but, they do not 

actually contain any risk. Future studies would benefit from creating items that contain a non-

negligible chance of catastrophic risk, but would also result in a positive outcome. Performing 

this action would increase the number of items used to measure participant response times and in 

addition to allowing for a more ecologically valid test of FTT as negative outcomes are not the 

only result of risk-taking.  

 Future studies should consider the use of risk-taking scales other than the DOSPERT as it 

does not measure all risks. The DOSPERT was created to demonstrate the multidimensionality 

of risk-taking as a psychological construct; accordingly, some of the domains within the 

DOSPERT are very well defined such as the recreational domains, whereas others are more 

broadly defined and measured such as the social domain. The present study did not find strong 

evidence to suggest that gist processing relates to differentially to different domains of risk-

taking and therefore a more homogeneous measure of risk-taking could suffice. However, our 

sample consisted of mostly younger college Psychology major students who may not have any 

sort of specialized skills or knowledge within the different risk-domains as measured by the 

DOSPERT. FTT posits that it is possible to demonstrate gist processing for specific areas of 

knowledge or skills, which includes gist processing for risk-taking. Therefore, it is theoretically 

possible that an individual could demonstrate gist processing for certain types of risk-taking. A 

test of this hypothesis would require intuitive risk-taking items that are well defined within 

different risk-taking domains as well as a sample that tends to take risks in certain situations, 

such as extreme athletes.  

 The mechanisms behind response times are ambiguous in nature, and for the most part 

under-researched. Overall, it is difficult to separate different causes of response times from each 
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other. For example, longer response times can theoretically be due to the use of verbatim 

processing but, they could also be due to a general lack of attention, a distraction, or any number 

of other confounds that cannot be controlled for statistically (e.g., double ipsatization procedure). 

For this reason, the present investigation examined the convergent validity of our 

operationalization of gist and verbatim process. On a larger scale, this was a fruitful endeavor in 

that response times demonstrated the expected relationships with several other constructs. Had 

response times demonstrated none of the expected relationships, then it would have likely been 

the case that response times were a poor choice of measure for gist and verbatim processing. 

 It is possible that measurement of response times to intuitive risk judgments is a proxy 

for risk-perceptions rather than actual risk-taking. This would explain why response times were 

not differentially associated with risk-taking tendencies in different domains of risk-taking. 

According to other research, risk-perceptions are typically more unidimensional rather than 

multidimensional in nature (Weller & Tikir, 2011; Weller, Ceschi, & Randolph, 2015). This limit 

could potentially explain the lack of association between emotionality and risk-favorability 

judgments and response times. Future studies should evaluate response times to intuitive risk 

judgments and how perceived risks and expected benefits may differ on this measure to test this 

possible relationship.   

 At its core, FTT is a developmental dual process theory, not just a theory of risk-taking. 

The present investigation did not utilize a developmental design or any developmental measures. 

Differences in response times and the use of either gist or verbatim processing are theoretically 

greatest between adolescents and mature adults (Reyna & Brainerd, 2011). Now that some of the 

basic associations between response times and other related measures have been examined, 

future research should aim to identify differences in response times between adolescents and 
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mature adults, while also comparing levels of other related traits such as risk-taking, risk 

perceptions and perceived benefits, impulsiveness, personality, and resistance to framing effects. 

A developmental study comparing group differences on these measures could provide a strong 

argument for the use of response times as a measure of gist and verbatim processing.    

Future Directions and Applications 

 FTT has also been used in an applied sense to understand processing differences between 

physicians and medical students (Reyna & Lloyd, 2006). In this study, researchers compared 

judgments and decisions for hypothetical patients at different levels of cardiac risk, and found 

that the physicians were better at discriminating levels of cardiac risk according to external 

correspondence criteria, while relying on fewer dimensions of information. The physicians 

arguably were using gist processing to assess cardiac risk. This same logic could be applied to 

understand if different levels of management differentially use gist and verbatim processing. 

Previous research has shown that more mature executives are also the most risk averse, which 

leads to greater business success for the company (MacCrimmon & Wehrung, 1990) 

Measurements of gist and verbatim processing could indicate potential proneness to risk-taking, 

and impact hiring and promotion decisions within a company.   

As I/O psychology grows in popularity, and business research begins to include 

personality trait identification in the assessment of potential hires, it will be beneficial to explore 

traits associated with risk-taking tendencies (Cole, Field, Giles, & Harris, 2004). Thus, a measure 

of the tendency to use gist processing could be used to explore risk-taking and personality traits 

on a deeper level, which would provide additional material for hiring committees to consider. 

There would then be the possibility to extend this research into the field of perception and social 
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cognition. Researchers could explore the perceptions of gist and verbatim processing as well as 

risk-taking tendencies that potential employee’s exhibit during the hiring process. A lens model 

could then be useful in determining the accuracy between perceptions and actual processing and 

risk-taking tendencies (Bernieri & Hall, 2001). Interventions to train business recruiters could be 

built using these findings. This line of application would be most beneficial to businesses and 

organizations that involve high amounts of risk such as hospitals, research facilities, finance and 

investment corporations, and publically traded companies or public universities.   

Overall Conclusion 

 This thesis provides some evidence that gist and verbatim processing, as conceptualized 

by FTT, can indeed be operationalized using response times by assessing the convergent validity 

of participant response times to items that contain a non-negligible chance of catastrophic risk. 

For the most part, our operationalization of gist and verbatim processing demonstrated the 

predicted associations with constructs that have been explicitly related to gist and verbatim 

processing by FTT such as risk favorability judgments, risk-aversion, impulsivity, and resistance 

to framing effects. Additionally this study demonstrated other theoretically relevant associations 

between gist and verbatim processing such as personality and domain specific risk-taking. 

Overall, some support was found for FTT’s conception of cognitive dual processing, but future 

research and theoretical refinement is required if FTT is to truly and accurately describe human 

cognition in the context of risk-taking.  
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Appendix A 
 

Intuitive Risk Judgments 
Instructions: For each of the following items please indicate whether you would 
consider the item to be a good decision or a bad decision. 
1. . . call in sick from school/work when you’re not? 
2. . . sneak into a movie without paying? 
3 . . borrow a car without permission? 
4. . . cheat on an exam? 
5. . . lie to a police officer? 
6. . . leave a restaurant without paying? 
7. . . steal a DVD from a store? 
8. . . ride a bike down a staircase? 
9.  . .dive off a roof into a pool? 
10. . . Say something bad about someone on Facebook? 
11. . . bungee jump off a bridge? 
12. . . run across the highway? 
13. . . swim where there are sharks? 
14. . . point a loaded gun at yourself? 
15. . . stand on top of a moving car? 
16. . . go sky-diving? 
17. . . ride down a hill in a shopping cart? 
18. . . have sex without protection? 
19. . . send a naked picture of yourself from your phone? 
20. . . give your address to someone you met on the internet? 
21. . . get very drunk? 
22. . . get into a car with a drunk driver? 
23. . . try some pills at a party? 
24. . . go for a run? 
25. . . go camping in the woods? 
26. . . post embarrassing pictures of friends online? 
27. . . eat a sandwich for lunch? 
28. . . study for a test? 
29. . . watch two hours of television? 
30. . . play a new video game? 
31. . . play frisbee? 
32. . . take an online survey? 
33. . . send a text message while driving? 
34. . . admit that your tastes are different from those of your friends? 
35. . . buy an illegal drug? 
36. . . chase a tornado or hurricane by car? 
37. . . consume five or more servings of alcohol in a night? 
38. . . underreport your income on your taxes? 
39. . . disagree with your father? 
40. . . use steroids to get bigger? 
41. . . play in a high-money poker game? 
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42. . . forge somebody’s signature? 
43. . . pass off somebody else’s work as your own? 
44. . . go on vacation without making plans first? 
45. . . argue with a friend? 
46. . . go down a ski run beyond your ability level? 
47. . . ask for a raise at work? 
48. . . illegally download music/movies? 
49. . . bet on a football game? 
50. . . shoplift a small item (e.g. a lipstick or a pen)? 
51. . . not wear a seatbelt? 
52. . . not wear a helmet when riding on a motorcycle? 
53. . . defend an unpopular issue that you believe in? 
54. . . go to the beach without using sunscreen? 
55. . . walk alone at night in an unsafe area of town? 
56. . . eat fast food? 
57. . . relax at home? 
58. . . go for a walk in the sunshine? 
59. . . share good news with a friend? 
60. . . eat at your favorite restaurant? 
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HEXACO-PI-R  

  

   
 

 DIRECTIONS 
 
On the following pages you will find a series of statements about you.  Please read each statement 
and decide how much you agree or disagree with that statement.  Then write your response in the 
space next to the statement using the following scale: 
    5 = strongly agree 
    4 = agree  
    3 = neutral (neither agree nor disagree) 
    2 = disagree 
    1 = strongly disagree 

 
Please answer every statement, even if you are not completely sure of your response.   
 
 
Please provide the following information about yourself. 
 
 
Sex (circle):    Female    Male    
 
Age:   _______  years 
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1 I would be quite bored by a visit to an art gallery. 
2 I clean my office or home quite frequently. 
3 I rarely hold a grudge, even against people who have badly wronged me. 
4 I feel reasonably satisfied with myself overall. 
5 I would feel afraid if I had to travel in bad weather conditions. 
6 If I want something from a person I dislike, I will act very nicely toward that person in 
order to get it. 
7 I'm interested in learning about the history and politics of other countries. 
8 When working, I often set ambitious goals for myself. 
9 People sometimes tell me that I am too critical of others. 
10 I rarely express my opinions in group meetings. 
11 I sometimes can't help worrying about little things. 
12 If I knew that I could never get caught, I would be willing to steal a million dollars. 
13 I would like a job that requires following a routine rather than being creative. 
14 I often check my work over repeatedly to find any mistakes. 
15 People sometimes tell me that I'm too stubborn. 
16 I avoid making "small talk" with people. 
17 When I suffer from a painful experience, I need someone to make me feel 
comfortable. 
18 Having a lot of money is not especially important to me. 
19 I think that paying attention to radical ideas is a waste of time. 
20 I make decisions based on the feeling of the moment rather than on careful thought. 
21 People think of me as someone who has a quick temper. 
22 I am energetic nearly all the time. 
23 I feel like crying when I see other people crying. 
24 I am an ordinary person who is no better than others. 
25 I wouldn't spend my time reading a book of poetry. 
26 I plan ahead and organize things, to avoid scrambling at the last minute. 
27 My attitude toward people who have treated me badly is "forgive and forget". 
28 I think that most people like some aspects of my personality. 
29 I don’t mind doing jobs that involve dangerous work. 
30 I wouldn't use flattery to get a raise or promotion at work, even if I thought it would 
succeed. 
31 I enjoy looking at maps of different places. 
32 I often push myself very hard when trying to achieve a goal. 
33 I generally accept people’s faults without complaining about them. 
34 In social situations, I'm usually the one who makes the first move. 
35 I worry a lot less than most people do. 
36 I would be tempted to buy stolen property if I were financially tight. 
37 I would enjoy creating a work of art, such as a novel, a song, or a painting. 
38 When working on something, I don't pay much attention to small details. 
39 I am usually quite flexible in my opinions when people disagree with me. 
40 I enjoy having lots of people around to talk with. 
41 I can handle difficult situations without needing emotional support from anyone else. 
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42 I would like to live in a very expensive, high-class neighborhood. 
43 I like people who have unconventional views. 
44 I make a lot of mistakes because I don't think before I act. 
45 I rarely feel anger, even when people treat me quite badly. 
46 On most days, I feel cheerful and optimistic. 
47 When someone I know well is unhappy, I can almost feel that person's pain myself. 
48 I wouldn’t want people to treat me as though I were superior to them. 
49 If I had the opportunity, I would like to attend a classical music concert. 
50 People often joke with me about the messiness of my room or desk. 
51 If someone has cheated me once, I will always feel suspicious of that person. 
52 I feel that I am an unpopular person. 
53 When it comes to physical danger, I am very fearful. 
54 If I want something from someone, I will laugh at that person's worst jokes. 
55 I would be very bored by a book about the history of science and technology. 
56 Often when I set a goal, I end up quitting without having reached it. 
57 I tend to be lenient in judging other people. 
58 When I'm in a group of people, I'm often the one who speaks on behalf of the group. 
59 I rarely, if ever, have trouble sleeping due to stress or anxiety. 
60 I would never accept a bribe, even if it were very large. 
61 People have often told me that I have a good imagination. 
62 I always try to be accurate in my work, even at the expense of time. 
63 When people tell me that I’m wrong, my first reaction is to argue with them. 
64 I prefer jobs that involve active social interaction to those that involve working alone. 
65 Whenever I feel worried about something, I want to share my concern with another 
person. 
66 I would like to be seen driving around in a very expensive car. 
67 I think of myself as a somewhat eccentric person. 
68 I don’t allow my impulses to govern my behavior. 
69 Most people tend to get angry more quickly than I do. 
70 People often tell me that I should try to cheer up. 
71 I feel strong emotions when someone close to me is going away for a long time. 
72 I think that I am entitled to more respect than the average person is. 
73 Sometimes I like to just watch the wind as it blows through the trees. 
74 When working, I sometimes have difficulties due to being disorganized. 
75 I find it hard to fully forgive someone who has done something mean to me. 
76 I sometimes feel that I am a worthless person. 
77 Even in an emergency I wouldn't feel like panicking. 
78 I wouldn't pretend to like someone just to get that person to do favors for me. 
79 I’ve never really enjoyed looking through an encyclopedia. 
80 I do only the minimum amount of work needed to get by. 
81 Even when people make a lot of mistakes, I rarely say anything negative. 
82 I tend to feel quite self-conscious when speaking in front of a group of people. 
83 I get very anxious when waiting to hear about an important decision. 
84 I’d be tempted to use counterfeit money, if I were sure I could get away with it. 
85 I don't think of myself as the artistic or creative type. 
86 People often call me a perfectionist. 
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87 I find it hard to compromise with people when I really think I’m right. 
88 The first thing that I always do in a new place is to make friends. 
89 I rarely discuss my problems with other people. 
90 I would get a lot of pleasure from owning expensive luxury goods. 
91 I find it boring to discuss philosophy. 
92 I prefer to do whatever comes to mind, rather than stick to a plan. 
93 I find it hard to keep my temper when people insult me. 
94 Most people are more upbeat and dynamic than I generally am. 
95 I remain unemotional even in situations where most people get very sentimental. 
96 I want people to know that I am an important person of high status. 
97 I have sympathy for people who are less fortunate than I am. 
98 I try to give generously to those in need. 
99 It wouldn’t bother me to harm someone I didn’t like. 
100 People see me as a hard-hearted person. 
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Appendix C 
DOSPERT  
 
For each of the following statements, please indicate the likelihood that you would 
engage in the described activity or behavior, if you were to find yourself in that situation.   
 
Provide a rating from “Extremely Unlikely” to “Extremely Likely,” using the following 
scale: 
 
1- Extremely Unlikely 
2- Moderately Unlikely 
3- Somewhat Unlikely 
4- Not Sure 
5- Somewhat Likely 
6- Moderately Likely 
7- Extremely Likely 
 

1. Admitting that your tastes are different from those of a friend.          ______  
2. Going camping in the wilderness.             ______  
3. Betting a day’s income at the horse races.            ______      
4. Investing 10% of your annual income in a moderate growth mutual fund.    ______  
5. Drinking heavily at a social function.             ______  
6. Taking some questionable deductions on your income tax return.         ______  
7. Disagreeing with an authority figure on a major issue.           ______ 
8. Betting a day’s income at a high-stake poker game.          ______ 
9. Having an affair with a married man/woman.            ______ 
10. Passing off somebody else’s work as your own.            ______  
11. Going down a ski run that is beyond your ability.           ______ 
12. Investing 5% of your annual income in a very speculative stock.         ______ 
13. Going whitewater rafting at high water in the spring.           ______ 
14. Betting a day’s income on the outcome of a sporting event           ______ 
15. Engaging in unprotected sex.              ______  
16. Revealing a friend’s secret to someone else.            ______ 
17. Driving a car without wearing a seat belt.            ______  
18. Investing 10% of your annual income in a new business venture.         ______ 
19. Taking a skydiving class.               ______  
20. Riding a motorcycle without a helmet.             ______ 
21. Choosing a career that you truly enjoy over a more prestigious one.         ______  
22. Speaking your mind about an unpopular issue in a meeting at work.             ______  
23. Sunbathing without sunscreen.              ______   
24. Bungee jumping off a tall bridge.             ______  
25. Piloting a small plane.               ______ 
26. Walking home alone at night in an unsafe area of town.           ______  
27. Moving to a city far away from your extended family.           ______   
28. Starting a new career in your mid-thirties.            ______ 
29. Leaving your young children alone at home while running an errand.         ______ 
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30. Not returning a wallet you found that contains $200.          ______  
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Appendix D 
Risk Aversion 
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Appendix E 
UPPS-R Impulsivity Scale 

 
Premeditation 
1. I have a reserved and cautious attitude toward life. 
2. My thinking is usually careful and purposeful. 
3. I am not one of those people who blurt out things without thinking. 
4. I like to stop and think things over before I do them. 
5. I don’t like to start a project until I know exactly how to proceed. 
6. I tend to value and follow a rational, “sensible” approach to things. 
7. I usually make up my mind through careful reasoning. 
8. I am a cautious person. 
9. Before I get into a new situation I like to find out what to expect from it. 
10. I usually think carefully before doing anything. 
11. Before making up my mind, I consider all the advantages and disadvantages. 
Urgency 
1. I have trouble controlling my impulses. 
2. I have trouble resisting my cravings (for food, cigarettes, etc.). 
3. I often get involved in things I later wish I could get out of. 
4. When I feel bad, I will often do things I later regret in order to make myself feel better 

now. 
5. Sometimes when I feel bad, I can’t seem to stop what I am doing even though it is 

making me feel worse. 
6. When I am upset I often act without thinking. 
7. When I feel rejected, I will often say things that I later regret. 
8. It is hard for me to resist acting on my feelings. 
9. I often make matters worse because I act without thinking when I am upset. 
10. In the heat of an argument, I will often say things that I later regret. 
11. I am always able to keep my feelings under control. (R) 
12. Sometimes I do things on impulse that I later regret 
Sensation Seeking 
1. I generally seek new and exciting experiences and sensations. 
2. I’ll try anything once. 
3. I like sports and games in which you have to choose your next move very quickly. 
4. I would enjoy water skiing. 
5. I quite enjoy taking risks. 
6. I would enjoy parachute jumping. 
7. I welcome new and exciting experiences and sensations, even if they are a little 

frightening and unconventional. 
8. I would like to learn to fly an airplane. 
9. I sometimes like doing things that are a bit frightening. 
10. I would enjoy the sensation of skiing very fast down a high mountain slope. 
11. I would like to go scuba diving. 
12. I would enjoy fast driving. 
Perseverance 
1. I generally like to see things through to the end. 
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2. I tend to give up easily. (R) 
3. Unfinished tasks really bother me. 
4. Once I get going on something I hate to stop. 
5. I concentrate easily. 
6. I finish what I start. 
7. I’m pretty good about pacing myself so as to get things done on time. 
8. I am a productive person who always gets the job done. 
9. Once I start a project, I almost always finish it. 
10. There are so many little jobs that need to be done that I sometimes just ignore them all. 
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Appendix F 
 

Risky Choice Framing 
DECISION PROBLEMS 1 

Instructions: 
Each of the following problems presents a choice between two options or a scale rating 1 

through 6. For each item, please circle the answer that best reflects your relative preference 
between the two options. There are no right or wrong answers on this survey.  

 
Problem 1: 

 
Suppose that there are two new methods for teaching an advanced math topic to a group of 100 

students. 
 

Method A: Of 100 students using this method, 50 will get a better grade. 
 

Method B: There is a 50% chance that all 100 students will get a better grade and a 50% chance 
that none of the students will get a better grade. 

 
Which method would you recommend?   

 
1 2 3 4 5 6 

    Most likely to        Most likely to 
    recommend A        recommend B 

 
Problem 2: 

 
Imagine a pesticide used by farmers is threatening the lives of 1,200 endangered animals. Two 

response options have been suggested: 
 

If Option A is used, 600 animals will be lost for sure. 
 

If Option B is used, there is a 75% chance that 400 animals will be lost and a 25% chance that 
1,200 animals will be lost.  

 
Which option do you recommend to use?   

 
1 2 3 4 5 6 

    Most likely to        Most likely to 
    recommend A        recommend B 

 
 

Problem 3: 
 

Imagine that 100 students will drop out of school during the next year. Two programs have been 
proposed to address this problem.  
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If Program A is adopted, 60 of the 100 students will quit school. 

 
If Program B is adopted, there is a 40% chance that no student will drop out and a 60% chance 

that all 100 students will drop out. 
 

Which program would you favor? 
 

1 2 3 4 5 6 
    Most likely to        Most likely to 

         favor A                         favor B 
 

DECISION PROBLEMS 2 
Instructions: 

Each of the following problems presents a choice between two options or a scale rating 1 
through 6. For each item, please circle the answer that best reflects your relative preference 

between the two options. There are no right or wrong answers on this survey.  
 

Problem 1: 
 

Suppose that there are two new methods for teaching an advanced math topic to a group of 100 
students. 

 
Method A: Of 100 students using this method, 50 will fail to get a better grade. 

 
Method B: There is a 50% chance that all 100 students will fail to get a better grade and a 50% 

chance that none of the students will fail to get a better grade. 
 

Which method would you recommend?   
 

    1 2 3 4 5 6 
      Most likely            Most likely to 
             to recommend A          recommend B 

Problem 2: 
 

Imagine a pesticide used by farmers is threatening the lives of 1,200 endangered animals. Two 
response options have been suggested: 

 
If Option A is used, 600 animals will be saved for sure. 

 
If Option B is used, there is a 75% chance that 800 animals will be saved and a 25% chance that 

no animals will be saved.  
 

Which option do you recommend to use?   
 

1 2 3 4 5 6 
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           Most likely    Most likely 
        to recommend A              to recommend B 

 
Problem 3: 

 
Imagine that 100 students will drop out of school during the next year. Two programs have been 

proposed to address this problem.  
 

If Program A is adopted, 40 of the 100 students will stay in school. 
 

If Program B is adopted, there is a 40% chance that all 100 students will stay in school and a 
60% chance that none of the 100 students will stay in school. 

 
Which program would you favor? 

 
1 2 3 4 5 6 

         Most likely    Most likely 
            to favor A                to favor B 

 
DECISION PROBLEMS 3 

Instructions: 
Each of the following problems presents a choice between two options or a scale rating 1 

through 6. For each item, please circle the answer that best reflects your relative preference 
between the two options. There are no right or wrong answers on this survey.  

 
Problem 1 

 
Imagine that in one particular state it is projected that 1000 students will drop out of school 

during the next year. Two programs have been proposed to address this problem, but only one 
can be implemented. Based on other states’ experiences with the programs, estimates of the 
outcomes that can be expected from each program can be made. Assume for purposes of this 

decision that these estimates of the outcomes are accurate and are as follows: 
 

If Program A is adopted, 400 of the 1000 students will stay in school.  
 

If Program B is adopted, there is a 40% chance that all 1000 students will stay in school.  
 
 

Which program would you favor for implementation?    
 

 1 2 3 4 5 6  
 Definitely would     Definitely would 

 choose A     choose B 
 
 

Problem 2 
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Suppose that there are two new methods for teaching an advanced math topic to a group of 100 

students. 
 

Method A: There is a 50% chance that all 100 students will get a better grade.  
 
 

Method B: Of 100 students using this method, 50 will get a better grade. 
 

Which method would you recommend?   
 

1 2 3 4 5 6 
    Most likely to        Most likely to 
    recommend A        recommend B 

 
 

Problem 3 
 

Imagine a pesticide used by farmers is threatening the lives of 1,200 endangered animals.  
 

Two response options have been suggested: 
 

If Option A is used, 600 animals will be lost for sure. 
 

If Option B is used, there is a 75% chance that 800 animals will be lost.  
 

Which option do you recommend to use?   
 

1 2 3 4 5 6 
    Most likely to        Most likely to 
    recommend A        recommend B 

 
DECISION PROBLEMS 4 

Instructions: 
Each of the following problems presents a choice between two options or a scale rating 1 

through 6. For each item, please circle the answer that best reflects your relative preference 
between the two options. There are no right or wrong answers on this survey.  

 
Problem 1  

 
Imagine that in one particular state it is projected that 1000 students will drop out of school 

during the next year. Two programs have been proposed to address this problem, but only one 
can be implemented. Based on other states’ experiences with the programs, estimates of the 
outcomes that can be expected from each program can be made. Assume for purposes of this 

decision that these estimates of the outcomes are accurate and are as follows: 
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If Program A is adopted, 600 of the 1000 students will drop out of school.  
 

If Program B is adopted, there is a 60% chance that all 1000 students will drop out of school.  
 
 

Which program would you favor for implementation?    
 

 1 2 3 4 5 6  
 Definitely would     Definitely would 

 choose A     choose B 
 
 

Problem 2 
 

Suppose that there are two new methods for teaching an advanced math topic to a group of 100 
students. 

 
Method A: There is a 50% chance that all 100 students will fail to get a better grade.  

 
 

Method B: Of 100 students using this method, 50 will fail to get a better grade. 
 

Which method would you recommend?   
 

1 2 3 4 5 6 
    Most likely to        Most likely to 
    recommend A        recommend B 

 
 

Problem 3 
 

Imagine a pesticide used by farmers is threatening the lives of 1,200 endangered animals.  
 

Two response options have been suggested: 
 

If Option A is used, 600 animals will be saved for sure. 
 

If Option B is used, there is a 75% chance that 800 animals will be saved.  
 

Which option do you recommend to use?   
 

1 2 3 4 5 6 
    Most likely to        Most likely to 
    recommend A        recommend B 
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Appendix G 
Ratio-Bias  

 
 
Below you will see two bowls. Bowl A has 100 jellybeans, and Bowl B has 10 jellybeans.  

 
           Bowl A has:             Bowl B has: 

9 BLACK jellybeans     1 BLACK jellybean and 91 
WHITE jellybeans       and 9 WHITE jelly beans 

 
 
Imgaine that the experimenter covered the bowls so that you could not see inside them, and tells 
you that you could win $10 if you chose a BLACK bean from one of the bowls.  
 
Which bowl would you choose from? 
 

1--------------2--------------3--------------4--------------5--------------6 
Definitely       slightly       slightly   Definitely  
choose A       prefer A       prefer B    choose B 
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