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ABSTRACT 

 
The present fMRI study investigated developmental differences in framing behavior within the 

context of fuzzy-trace theory, a dual-process model that posits verbatim and gist processes 

develop differentially from childhood through early adulthood. Adolescents, aged 12-17; and 

adults, aged 18-44, performed framing tasks similar to those administered by Tversky and 

Kahneman (1986).  Based on fuzzy-trace theory, truncation conditions were manipulated to 

determine the effects of gist and verbatim processing on risk preference by frame. The preferred 

response for manipulated truncation conditions elicited increased inferior parietal cortex (IPC), 

superior parietal cortex (SPC), and dorsolateral prefrontal cortex (DLPFC) activity, whereas 

increased lateral anterior cingulate cortex (ACC) activity was associated with verbatim 

processing. Stress and sensation seeking modulated IPC and SPC activity in the loss frame.  
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CHAPTER 1 

                      INTRODUCTION  

 
1.1 SECTION 1 

Adolescent Risky Choice and the Frame Effect  

Adolescents are more likely than young children or older adults to engage in risky 

behavior (Figner & Weber, 2011; Reyna, Chapman, Dougherty & Confrey, 2012). However, 

age differences in risk taking inside and outside of a laboratory setting do not always follow the 

same trajectory and opportunistic changes paralleling neurological development make it 

difficult to discern longitudinal trends in risk preference (Figner, Makinlay, Wilkening & 

Weber, 2009).  

What we do know is that adolescence, commonly defined as the period of growth 

between ages 12 and 18, is neurologically distinct from that of both childhood and older 

adulthood (Steinberg, 2008). Adolescents show different patterns of brain activation when 

completing gambling and decision-making tasks (Hooper, Luciana, Conklin, and Yarger, 2004; 

Bjork et al., 2004; Crone and Van der Molen, 2004; Ernst et al, 2003), and networks, such as 

those involving the anterior cingulate cortex, do not fully develop until adolescence (Davies, 

Segalowitz, and Galvin, 2004), thereby affecting intolerance of uncertainty and the ability to 

learn from unexpected feedback (Crone et al., 2008).  Furthermore, a linear relationship exists 

between intolerance of uncertainty and generalized anxiety disorder (Krain et al., 2006), which 

has been associated with an increased rate of adult depression (Pine, Cohen, Gurlet, Brook, and 

Ma, 1998).  
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 In the present study, we examine a classic laboratory task—the framing task—in two 

experiments: one presenting a variety of decision magnitudes and probabilities to examine 

framing, and another in which decision magnitudes and probabilities are systematically varied. 

Neuroimaging at the time of task completion and measures of individual difference allow for 

the isolation of cognitive processes known to change with development and for a better 

understanding of the neurological basis of the framing effect. In particular, we test one model of 

decision making, fuzzy-trace theory (a more detailed review to follow), which posits that gist-

based reasoning has a protective effect that increases with age (Reyna and Farley, 2006; Reyna, 

2004; Reyna, Poirier, LeCroy, & Brainerd, 2005; Rivers, Reyna, & Mills, 2008). By 

manipulating the complements present in problem scenarios, we are able to isolate a form of 

gist-based processing and contrast it with the verbatim processing more often relied on in 

younger age groups.  In doing so, we address the potential role of gist on risk aversion in 

adolescents.  

Linguistic Ambiguity and Framing as a Violation of Rationality 

 The framing effect, first described by Kahneman and Tversky in 1979, and later 

incorporated into Prospect Theory, is the bias towards risks in loss-framed scenarios and against 

risks in gain-framed scenarios even when expected values are held equal. It does not appear to 

exist in very young children (see Reyna, 1996; Reyna & Ellis, 1994), but it becomes 

increasingly prominent throughout adolescence, stabilizing after early adulthood (Reyna V.F. 

and Farley F., 2006).  

 Whereas Expected Utility Theory (von Neumann and Morgenstern, 1944) assumes that 

the utility value associated with a gamble (weighted sums obtained by the multiplication of 

utility values of outcomes times the probabilities of these outcomes occurring, given the 
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satisfaction of the Von Neumann-Morgenstern axioms) determines preferences, Prospect 

Theory assumes that the value of decision outcomes follows an asymmetrical value function. 

This means that when the outcome at stake when gambling is a greater or lesser amount lost 

rather than amount won, individuals will consider the consequence of losing more severe, even 

if the magnitude of the amount at stake and the probability of winning are the same for 

questions framed in terms of gains and questions framed in terms of losses.  In the economic 

and psychological realms, choice inconsistency has traditionally been used to measure irrational 

behavior, based on the assumption that “description invariance” is a tenet of rationality.  

However, the framing effect highlights one example of inconsistency common when 

determining whether to take risks under uncertainty.  

 The classic Kahneman and Tversky (1981) framing study presented a scenario followed 

by four options: 

Imagine that the U.S. is preparing for the outbreak of an unusual Asian disease, which is 

expected to kill 600 people. Two alternative programs to combat the disease have been 

proposed: 

Gain Frame:  

Program A: If Program A is adopted, 200 people will be saved. 

Program B: If Program B is adopted, there is a 1/3 probability that 600 people will be 
saved, and a 2/3 probability that no one will be saved.  

Loss Frame:  

Program C: If Program C is adopted, 400 people will die. 

Program D: If Program D is adopted, there is a 1/3 probability that no one will die and 
a 2/3 probability that 600 people will die. 
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 A strong preference was found for program A over program B, and for program D over 

program C, illustrating the tendency to accept risk in a loss-framed scenario (programs C and D) 

and to avoid risk when the scenario is framed in terms of gains (programs A and B).  Although 

all four options are numerically equivalent, subjects consistently demonstrated choice 

preferences dependent on the frame they received. The problem also states that a program must 

be adopted in both frames, which curtails the issue of direct versus indirect responsibility for 

one’s actions. For instance, if one were to select program B and 600 people were not saved, it 

would be a result of the selection of program B, not of a lack of interference in the issue at all. 1 

 Linguistic ambiguity would seem the most straightforward explanation of this effect: 

perhaps subjects were simply not understanding that if 200 were saved by using Program A, the 

other 400 would die2. Conversely, they might not have assumed that if 400 people were to die 

by using Program C the other 200 would be saved, thereby explaining why more participants 

would select option A in the gain frame and D in the loss frame. If participant choices resulted 

from linguistic ambiguity alone, their selections would not violate tenets of rationality because 

the expected values for options A and B or C and D would then not be considered equal. 

However, framing effects have been demonstrated even after the administration of manipulation 

checks to ensure subjects have understood the problem stem: Chick et al. (2015) administered 

pre-test instructions and quizzes to 81 participants (mean age=26.05 years; SD=9.96). The 

authors found that over 90% of these participants correctly interpreted implied information as 

extensionally equivalent but nevertheless showed framing effects. 

 Prospect Theory partially accounts for this sort of framing effect with the notion of 

reference dependency: choices are assessed based on gains or losses (changes in value) in 

relation to a particular reference point. When outcomes are uncertain, decisions are made by 
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combining the value of the potential outcome (predicted by a value function) and the weight 

assigned by a weighting function to this outcome.  The value function is S-shaped—concave for 

gains, convex for losses. It assumes individuals are risk-averse for gains, but (in contrast to 

Expected Utility Theory) that they are risk-seeking for losses.  It also assumes that the way in 

which options are presented to decision makers can result in systematic violations of the 

assumption of invariance. Prospect Theory accounts an individual’s change in wealth in 

determining whether this individual will decide to gamble. 

Reference-dependency can in this sense be considered a status quo bias: It is preferable 

to win less than to risk winning nothing at all, but it is also preferable to risk losing everything 

when the alternative is a break from the status quo. Status quo biases have been studied for 

some time as examples of irrationality, most commonly through the endowment effect.  Knetsch 

(1989) gave a group of students a coffee mug and asked if they would like to trade it for a 

chocolate bar. Eighty-nine percent decided not to trade it. A second group of students was given 

a chocolate bar and asked if they would like to trade it for the same coffee mug shown to the 

first group of students. Only 10% made the trade. Maintaining a status quo was preferable in 

this case to an exchange of the possessed object. 

 Samuelson and Zeclahuser (1988) presented a hypothetical investment scenario in which 

money could be invested in a high-, low-, or moderate-risk company.  When told their money 

was already invested in a moderate-risk company (i.e., when provided with a status quo) 

subjects were far less likely to select one of the other companies (despite also being told that 

moving their funds would involve negligible tax and broker’s fees) than when not told where 

their money had initially been invested.  
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 A number of other factors may influence the decision to maintain a status quo, some 

being: fear of regretting a change once it has been made; the desire not to take part in the 

decision-making process [It has been found that people will avoid making a choice at all if 

provided with too many options to choose from (Iyengar and Lepper, 2000; Tversky and Shafir; 

1992).]; the perception that a status quo has been recommended by an authority figure, such as 

the experiment administrator; and cognitive dissonance (Festinger, L., 1957), by which the 

stress of needing to go against an established pattern of behavior may lead to the avoidance of 

options running counter to a prior tendency.  

 While reference-dependency serves as an explanation of framing effects, it does not 

account for the acquisition of simplification strategies, use of intuition, both of which might 

influence the context in which framing will occur.  To this end, empirical evidence suggests the 

framing effect arises from more than what was initially predicted by Prospect Theory 

(Kühberger & Tanner, 2010).  

Fuzzy-Trace Theory as a Basis for the Study of Risk Preference 

 A more recent explanation of framing is offered by Fuzzy-Trace Theory (FTT), a dual-

process theory arising from memory and psycholinguistics (Reyna & Brainerd, 1991, 1995). 

The FTT model of reasoning and memory posits three basic principles: gist extraction, fuzzy-to-

verbatim continua, and fuzzy-processing preferences. When provided with a reasoning problem, 

whether in a laboratory or in daily life, one stores not only verbatim information presented in 

the problem but also gist information. This is the case for children as young as preschool age 

(Brainerd, 1981; Reyna & Brainerd, 1994; Spinillo & Bryant, 1991), who have the ability to 

make both pairwise gist (there were more red than blue tokens in the box) and global gist (the 

color red appeared the most in the box) inferences when provided with discrete integers (i.e., six 
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red and 2 blue tokens).   

 The idea behind fuzzy-to-verbatim processing is that a continuum exists, grounded on 

the availability of macroscopic and microscopic representations of the problem in memory. 

Verbatim representations capture the “surface form” of information, but fuzzy—or less precise, 

gist-based—representations are preferred for most decision-making tasks, an advantage due to 

ease of manipulation and to their memorial longevity (Reyna & Brainerd, 1991; Reyna et al., 

2009).  When faced with a judgment or decision, people tend to draw upon categorical 

distinctions first, after which they revert to ordinal and interval-level representations as the 

complexity of the task at hand increases (e.g., Mills, Reyna, & Estrada, 2008; Reyna et al., 

2011), allowing for the application of gist to a range of tasks. When presented with numbers, 

people encode verbatim representations, but also gist representations that capture the relative 

and categorical aspects of magnitudes (Brainerd & Gordon, 1994; Reyna & Brainerd, 1991, 

1993, 1994, 1995, 2007, 2008; Reyna & Casillas, 2009; Reyna & Kiernan, 1994; Gaissmaier & 

Schooler, 2008).  

FTT, unlike earlier dual-process theories, presents gist-based intuition as an advanced 

mode of reasoning (Reyna, 2012). The existence of a fuzzy-processing preference also helps 

account for paradoxical findings (e.g., Keren & Schul, 2009; Kruglanski & Gigerenzer, 2011). 

For example, people with more precise numerical representations sometimes actually perform 

worse on numerical reasoning problems than people with less precise representations (for a 

review, see Reyna et al., 2009), and adolescents who analyze risks and benefits take more risks 

and have poorer outcomes than adolescents who base their decisions on gist (e.g., Mills, Reyna, 

& Estrada, 2008; Reyna, Estrada et al., 2011; Reyna & Farley, 2006).  

 According to FTT, when decision-makers are given a numerical framing problem, they 
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simultaneously encode a verbatim representation of the quantity at stake (and the chance of 

winning or losing that quantity) and gist representations of qualitative meaning (Kühberger & 

Tanner, 2010).  When this problem contains a sure and a risky option, the gist derived is the 

global distinction between the two discrete integers. For instance, if told to choose between a 

program that will save 200 people for sure and a program with a 1/3 chance of saving 600 

people, but a 2/3 chance of saving none, the simplest, bottom-line gist derived would be the 

distinction between “some” (200) and “none” (0 saved); this some/ none contrast is central to 

framing effects. Whereas in the loss frame decision-makers are drawn to the possibility that 

none die, in the gain frame they are drawn from the possibility that none are saved.  

This emphasis placed on the zero complement is one of the key distinctions between the 

FTT interpretation of framing and the interpretation offered by Prospect Theory. Deletion of the 

non-zero complement (i.e., deletion of the 1/3 probability that 600 are saved, but retention of 

the 2/3 probability that no one was saved) and deletion of the zero complement (i.e., deletion of 

the 2/3 probability that no one was saved, but retention of the 1/3 probability that 600 were 

saved) has been found to, respectively, eliminate or enhance standard framing effects (Reyna et 

al., 2014).  According to FTT, removal of the zero complement should reduce reliance on the 

some/ none distinction, thereby reducing or eliminating standard framing. 

Child Development and Preference Stability  

 The FTT model of reasoning also predicts why the tendency to frame increases with 

development. With the acquisition of experience, one becomes capable of deriving more 

meaning from the problem at hand and begins to rely more on gist in judgment and decision- 

making (Brainerd, Reyna, & Zember, 2011; Reyna & Brainerd, 2011). Whereas a child would 

not tend to spontaneously extract the gist or theme of words in a memory test, for instance, an 
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adult will rely on such a theme. Children are more likely to approach framing problems as they 

would math problems—roughly “calculating” the expected value in both frames. Reyna and 

Ellis (1994) found that preschoolers exhibited “reverse-framing,” demonstrating a greater 

aversion to risks in the loss frame and a pattern of risk seeking in the gain frame. They appeared 

to base their choices on their “final asset position” without regard for the frame, thereby 

maximizing potential gains. Second graders distinguished between gains and losses and showed 

revers framing when the difference between the potential outcomes were larger, and fifth 

graders displayed  preferences for risky options in the loss frame and safe options in the gain 

frame overall. However, when reward magnitude was large, fifth graders reversed their 

choices—selecting more risky choices in the gain frame than in the loss frame.  This was 

despite ratios being held constant within each level of risk (e.g., a ¼ chance of winning 40 

prizes or the certainty of winning 10 versus a ¼ chance of winning 4 prizes or the certainty of 

winning 1).  

 Reverse framing is distinct from simply taking more risks. It likely arises from the more 

verbatim quantitative processing of differences in reward magnitudes and potential outcomes, 

which is indicative of a different sort of processing (i.e., gist) than that used to produce standard 

frame effects. Young children combine the magnitudes of the outcome at stake and the 

probability of obtaining this outcome (Levin & Hart, 2003), and adolescents do this as well, 

albeit to a lesser extent, resulting in the presence of attenuated framing effects in adolescent 

groups when compared to adults. 

 Reyna et al. (2011) examined differences in the framing effect between adolescents and 

young adults (as compared to differences between young children and older adults) by asking 

subjects to choose between two spinners—one with a 100% chance of winning (the sure option) 
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and one with a smaller percent chance of winning (the risky option), but with a larger amount to 

be potentially won (expected values for both options were held constant). Risk levels were one-

half, two-thirds, and three-fourths chance of winning or losing. Reward levels were low ($5), 

medium ($20) and high ($150). It was found that adolescents modulated their decisions based 

on the risk and reward levels, reverse-framing only when potential gains were high, whereas 

adults exhibited the standard framing pattern regardless of reward level. Furthermore, it was 

found that responses to the framing tasks predicted real-life risk taking, with gist-based 

reasoning predicting a lesser tendency to take risks. The attenuated frame effect found in 

adolescence (Reyna et al., 2011) may help explain the disproportionate amount of risk-taking 

behavior found in this age group. 

Theoretical Accounts of the Neural Basis of Framing 

 To date, few studies have examined the neurological basis of the frame effect. None 

have examined the neural basis of framing in adolescence within the context of fuzzy trace 

theory or when manipulating high- and low-value outcome magnitudes and probabilities, 

something prior research suggests would be an essential component of choice in a younger 

sample (e.g., Reyna & Ellis, 1994). Activation in distinct regions has been found to predict the 

choices made by individuals in one or another paradigm, with enhanced anterior insula 

activation found following risk-averse choices (Preuschoff et al., 2008) and increased 

ventromedial prefrontal cortex (vmPFC) activation following risky choices. Prefrontal and 

parietal control regions have also been associated with decisions made under uncertainty and 

with the probabilistic comparison of decision options (Barraclough et al., 2004; Huettel et al., 

2005; Sanfey et al., 2003).  

 De Martino et al. (2006) administered a monetary gambling task to adults and found 
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bilateral amygdala activation when decisions were made in accordance with the frame effect, 

but not when making a choice inconsistent with the individual’s behavioral tendency (in this 

case, all subjects demonstrated framing, so this was termed their general behavioral tendency. 

When choosing an option inconsistent with a behavioral tendency (i.e., when reverse-framing), 

enhanced activity was observed in the anterior cingulate cortex and the bilateral dorsolateral 

prefrontal cortex. Individual differences in susceptibility to the frame were examined by using 

the overall susceptibility of each subject to the frame manipulation as a between-subjects 

regressor (a “rationality index”), and a correlation was found between decreased susceptibility 

to the frame effect and activity in the orbital and medial prefrontal cortex (OMPFC).  

 Venkatraman et al. (2009) used an incentive-compatible economic decision-making task  

 to more closely examine brain activation predictive of an individual’s preferred strategy in the 

context of complex decision problems.   A bias towards probability maximization was found 

(i.e., de-emphasizing relative magnitudes of outcomes but maximizing the overall probability of 

winning) predicted by dorsolateral prefrontal cortex and PPC activation. Increased anterior 

insula and vmPFC activation in this case were found to predict loss minimization and gain 

maximization, respectively. Neural activation in the dmPFC and the right inferior frontal gyrus 

(rIFG) increased when individuals with a preference for a compensatory strategy (loss 

minimizing or gain maximizing) made a choice in line with a probability-maximizing strategy. 

Specifically, the strength of connectivity between the dmPFC and the PPC increased when 

making probability-maximizing choices and the strength of connectivity between the dmPFC 

and the anterior insula and amygdala increased when making magnitude-sensitive compensatory 

choices. That individuals who employed a simplifying strategy to arrive at their decision 

showed distinct patterns of activation from those employing a compensatory strategy enforces 
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the idea that there are distinct, strategy-based neural mechanisms involved in decision making 

under uncertainty. 

 The ACC, PCC, superior frontal gyrus, caudate, precuneus, and parahippocampal gyrus 

have all been linked to the subjective valuation of risk in framing tasks--the anterior cingulate 

cortex being generally associated with conflict monitoring, the posterior cingulate cortex and 

superior frontal gyrus with task control, the caudate with reward-responsiveness, and the 

precuneus and parahippocampal gyrus with vision and attentional processing (Engelmann & 

Tamir, 2009). Furthermore, individuals homozygous for the long (la) allelic variety of the 

polymorphic region 5-HTTLPR have been found to show more connectivity between the ACC 

and the amygdala during decisions not in line with standard framing than individuals 

homozygous for the short (ss) allelic variety (Roiser et al., 2009), suggesting individual 

differences can also affect the role of the ACC throughout development.  

 Enhanced activation in the parietal cortex has been associated with the selection of a 

risky option in the gain frame (Gonzalez, Dana, Koshino & Just, 2005), although to what extent 

this activation depends on age and the reversal of choice preference is unclear. The posterior 

parietal cortex, in particular, appears to be involved in the resolution of uncertainty (Huettel, 

Song & McCarthy, 2005) and in outcome selection (Huettel, 2006).  

Autonomic arousal in framing and maladaptive risk-taking 

 The idea that framing biases are driven in part by emotion is substantiated by evidence 

of higher autonomic arousal (in the form of skin conductance responses) in the loss frame than 

in the gain frame (De Martino, Harrison, Knafo, Bird, & Dola, 2008). Evidence that the 

amygdala and the insula are important for emotional processing (Delgado et al, 2009) also helps 

substantiate this claim. 
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   Talmi et al., 2010, however, reported the existence of a normal framing effect in 

patients with Urbach-Wiethe (UW) disease, which results in complete bilateral amygdala 

degeneration. These patients did exhibit increased gambling, indicating the amygdala may play 

a greater role in cost-benefit analyses inhibitory response than in framing per se. Other studies 

have shown that amygdala lesions increase suboptimal risky behavior in The Iowa Gambling 

Task and the Game of Dice Task (Bechara, Damasio, Damasio, & Lee, 1999; Brand, Labudda 

& Markowitsch, 2006). Another possibility is that emotion produced by aversion to loss leads to 

decreased risk in the loss frame, but that this is not the only basis of framing, nor is it driven 

solely by the amygdala.   

 Finally, it may be that emotion plays a role in the formation and repeated use of a choice 

preference in line with standard framing. Recognizing those choice options that will allow one 

to use a strategic preference to obtain a potential outcome might reflect emotional valence. 

 Recent studies (Casey et al., 2008; Steinberg, 2008) have suggested that an increased 

role of affective processing may produce increased risk taking in adolescents and young adults. 

Figner et al. (2009) used the Columbia Cards Task (CCT) to contrast the dual-process model of 

adolescent risk-taking with the cognitive-development model. The task involved 32 cards 

displayed in four rows of eight.  Cards were faced down and could be turned over for as long as 

gain cards were obtained. Trials terminated when a loss card was turned over, with the amount 

lost subtracted from the total gained. “Hot” and “cold” versions of the task were administered: 

In the hot version, subjects were told immediately after selecting a card whether they had gained 

anything; In the cold version, subjects were asked the number of cards they hoped to turn over, 

but they were not provided with immediate feedback. The younger age groups (14-19 years) 

were found to take more risks than the adults (>20 years), and a positive correlation was found 
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between need for arousal and risk taking for the hot task only.   

 Although it is clear that the parietal lobe, anterior regions of the frontal lobe, and several 

sub-cortical regions relate to strategic choice, a better understanding at a whole-brain level of 

how these patterns change throughout the course of development is needed in order to 

determine the neural bases of risk taking under uncertainty. The present study attempts to 

address this gap in the literature by isolating the neural correlates of standard framing in an 

adolescent sample. We do so within the context of Fuzzy-Trace Theory so as to compare the 

respective roles of gist and verbatim processing in determination of risk, which is essential in 

order to account for the full range of framing effects and for developmental differences (e.g., 

Reyna, Chick, Corbin, & Hsia, 2014),.   
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CHAPTER 2 

MATERIALS AND PROCEDURE 

 
2.1 Section 1           

Participants 

 Forty-six adolescent participants (43% female), ages 12-17 years (M = 15.5, SD = 1.2), 

were recruited from the New York City area: they self-identified as Caucasian (21.4%), Asian 

(52.4%), Black/African American (4.8%), Native American (2.2%) and Mixed/Other (19.2%); 

Eleof participants identified their ethnicity as Hispanic. Thirty-two participants (44% female), 

ages 12-17 years (M = 15.5, SD = 1.3) survived 2.5mm motion correction and were included in 

the fMRI analyses.  

 Participants were screened to exclude left-handedness, psychiatric disorder, current use of 

psychoactive medications, prior head trauma with loss of consciousness, learning disability, 

current serious medical problems, premature birth, current pregnancy, or serious physical 

handicap preventing completion of study tasks.  Safety exclusions included history of surgery 

involving metal implants, possible metal fragments in the eyes, braces, pacemaker, pregnancy, a 

history of claustrophobia, or weight over 220 lbs. The study was conducted with the approval of 

the Institutional Review Boards at both Cornell and Columbia universities.  All participants 

provided both informed parental consent and informed assent. Assent forms were screened to 

ensure comprehensibility at the age 12 reading level.  Participants were compensated with a 

fixed monetary sum that did not depend on performance.  

 Thirty-nine healthy, right-handed adult participants (56% female), ages 18-44 years (M  = 
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23.8, SD = 5.58) had been previously administered the first two runs of the adolescent study, 

enabling a behavioral comparison of framing between samples: adult participants self-identified 

as Caucasian (43.6%), Asian (33.3%), Black/ African American (20.5%), and Native American 

(2.6%).  Ten percent of adult participants self-identified as Hispanic. Thirty-two adult 

participants (56% female), ages 18-35 (M = 23.87, SD = 4.74) survived 2.5mm motion 

correction and were included in the fMRI analysis. Nine percent of adult fMRI sample 

participants identified as Hispanic. They were also excluded for left-handedness, psychiatric 

disorder, current use of psychoactive medications, prior head trauma with loss of consciousness, 

learning disability, current serious medical problems, premature birth, current pregnancy, or 

serious physical handicap preventing completion of study tasks.  Age was restricted to between 

12 and 45 years; the upper age limit guarded against age-related cognitive decline (Brainerd, 

Reyna & Howe, 2009). 

2.2 Section 2         

Behavioral measures 

 After imaging, participants completed demographic and individual difference scales that 

were presented on computers in the laboratory or online via a secure connection. Scales were 

administered using the survey site Qualtrics (Version 2013 of the Qualtrics Research Suite; 

Qualtrics, Provo, UT, USA; http://www.qualtrics.com).    

 Risk-preference: Participants completed the Behavioral Inhibition Scale/Behavioral 

Activation Scale (BIS/BAS; Carver & White, 1994), the Impulsive Sensation Seeking sub-scale 

from the Zuckerman-Kuhlman Personality Questionnaire (ImpSS; Stephenson, Hoyle, 

Palmgreen & Slater, 2003; Zuckerman et al., 1993), and the Brief Sensation Seeking Scale 

(Hoyle et al., 2002). The BAS contains 13 items that assess individual differences behavioral 
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activation. (“When I see an opportunity for something I like, I get excited right away”). The BIS 

contains 7 items that assess individual differences in behavioral inhibition (“Even if something 

bad is about to happen to me, I rarely experience fear or nervousness”). BAS and BIS items are 

rated on a 5-point scale from “strongly disagree” to “strongly agree.”  All but two of the items 

were reverse-scored, and the scale contained six filler items, which were not included in 

composite variables. The ImpSS measures experiential impulsivity and sensation seeking.  It 

consists of 19 items (“I’ll try anything once;” “I prefer friends who are excitingly 

unpredictable”), to which participants respond “true” or “false.”  The BSSS consists of 7 items 

that measure sensation seeking and impulsivity (“I would like to explore strange places; I prefer 

friends who are excitingly unpredictable”).  

Depression, anxiety, and personality: Participants completed the State-Trait Anxiety 

Inventory, Form Y (STAI; Conti et al., 2014; Spielberger et al., 1983), the Beck Depression 

Inventory (BDI; Beck et al., 1961; Beck, Steer & Carbin, 1988; Dolle et al., 2012), the 

Confusion, Hubbub, and Order Scale (CHAOS; Matheny et al., 1995; Shapero & Steinberg, 

2013), the Perceived Stress Scale (Cohen, Kamarck & Mermelstein, 1983; Estrada-Martinez et 

al., 2012), and the Positive Affect Negative Affect Schedule (PANAS-X; Watson & Clark, 

1994; Watson, Clark & Tellegen, 1988).   

The state anxiety scale of the STAI consists of 20 items (“I feel tense;” “I am jittery”), 

which the participant answers based on how he/she feels “right now.”  The trait anxiety scale 

consists of 20 partially overlapping items (“I feel inadequate;” “I wish I could be as happy as 

others seem to be”), which the participant answers based on how he/she feels “in general.”  

Answers for both scales are given on a 4-point scale ranging from “almost never” to “almost 

always.”   
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The BDI is a 21-item self-report inventory used to measure physical and cognitive 

symptoms of depression, such as guilt, hopelessness, fatigue, and weight loss, on a 4-point scale 

(“I am sad all the time and I can't snap out of it”). The BSSS, which has been normed for use 

with adolescents (Hoyle et al., 2002), contains 8 items (“I would love to have new and exciting 

experiences, even if they are illegal”) rated on a 5-point scale from “strongly disagree” to 

“strongly agree.”  Higher scores are associated with more sensation seeking.  The CHAOS scale 

is a sum of true-false responses to 15 items measuring environmental confusion, including 

noise, crowding, and organization at home (“You can’t hear yourself think in our home;” “We 

can usually find things when we need them”). The Perceived Stress Scale contains 14 items 

measuring the degree to which one appraises life situations as stressful (“In the last month, how 

often have you felt that you were unable to control important things in your life?”). Participants 

respond on a 5-point scale from “never” to “very often,” and responses are summed such that 

higher scores are associated with higher experienced stress.  The PANAS-X is a 60-item, 

expanded version of the original PANAS scale (Watson, Clark & Tellegen, 1988). The scale 

consists of 60 adjectives (e.g., “cheerful,” “disgusted,” “attentive”), and participants rate on a 5-

point scale (“very slightly or not at all” to “extremely”) the degree to which each adjective 

describes the way they have felt during the past few weeks.  The PANAS-X contains two 

higher-order scales, Positive Affect (PA) and Negative Affect (NA), in addition to 11 specific 

affect measures, such as for fear, self-assurance, and shyness.  

Numeracy and cognitive ability: Both adults and adolescents completed the Objective 

Numeracy Scale (ONS; Nelson et al., 2013; Lipkus et al., 2001), the Subjective Numeracy Scale 

(SNS, Fagerlin et al., 2007), and the Cognitive Reflection Test (CRT; Frederick, 2005).  The 

ONS is a 15-item instrument (including the 11 items from Lipkus et al., 2001) measuring ability 
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to understand fractions, decimals, and probabilities.  The SNS is an 8-item scale designed to 

assess beliefs about one’s own numerical abilities. It contains two subscales: cognitive abilities 

(Cognitive) and preference for the display of numerical information (Preferences). The CRT is a 

3-item measure of the ability to suppress an intuitive wrong answer in favor of the more 

deliberative, “system 2” right answer. 

In addition to these measures, adolescents completed set I of Raven’s Advanced Progressive 

Matrices (APM; Desco et al., 2011; Raven, 1965), which constitute a 12-item scale measuring 

general intelligence, pattern-recognition, and spatial reasoning.  

 Chronbach’s alpha reliability tests, run on the mean score of the ONS 11-item scale, 

were low (< .5) due to low score variance, so an 8-item ONS scale (α=.60) comprised of items 

with the highest score variance from the 15-item scale was also analyzed. 

  Real-life risk taking: Both adults and adolescents completed the Adolescent Risk-

Taking Questionnaire (ARQ; Gullone et al., 2000) and the Alcohol Use Disorders Identification 

Test (AUDIT; Babor et al., 2006; Saunders, et al., 1993).  The ARQ is a 22-item survey of 

activities such as having unprotected sex, drinking and driving, driving without a license, 

having and taking drugs.  The ARQ has four subscales: thrill seeking, rebelliousness, 

recklessness, and antisocialism.  Higher scores indicate more risk taking.  The AUDIT is a 10-

item instrument designed by the World Health Organization to measure alcohol abuse. Three 

questions on the scale measure consumption of alcohol, two questions measure alcohol 

dependence, and four questions measure alcohol-related problems. Higher scores indicate 

higher alcohol use. Results of the AUDIT were not analyzed, because over 70% of adolescent 

participants reported never having consumed alcohol. 
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The framing task 

 Twenty scenarios were initially piloted and run on an adult sample (N=32), and each 

was modeled after the Asian Disease Problem (Kahneman, 2003; Tversky & Kahneman, 1981).   

For example, one preamble read, “Imagine that the U.S. is preparing for the outbreak of an 

unusual Asian Disease, which is expected to kill 600 people. Please indicate which option you 

prefer:” Options were then presented in the subsequent slide (Figure 1).   

Adolescents first completed the exact problem sets that had been administered to the 

adults (study 1), after which they were administered additional scenarios and problem sets 

(Experiment 2).  A preamble was presented, detailing a scenario with either lives or money at 

stake.  Participants were asked to choose whether to gamble and potentially save the entire pool 

or select a safe option at the expense of a certain percentage of the pool. Tasks were presented 

in four runs: The first two runs consisting of Experiment 1 tasks, after which participants 

remained still in the scanner and received no tasks for fifteen minutes as SPGR (Spoiled 

Gradient Echo) and DTI (Diffusion Tensor Imaging) data were collected. Following the 

structural scans, participants were administered the last two runs, which consisted of 

Experiment 2 tasks. 

Experiment 1  

 Participants received twenty scenarios, which were presented in two runs, respectively.  

The framing paradigm was a 2x2x3x5 factorial design with frame (gain, loss), modality (lives, 

money), truncation (zero complement presented, both complements presented, non-zero 

complement presented), and replication (1-5) included as factors.  In each problem either lives 

or money were at stake, the sure and risky options were described as either gains or losses, and 

the risky option was truncated in one of three ways (described below).  Using different problem 
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stems, each type of problem from this factorial design was presented five times across the two 

runs, for a total of 60 problems per subject.   

 Truncation: Keeping the sure option constant, the risky option was manipulated to 

include the zero-complement, the non-zero complement, or both (Reyna, 2012).  All truncated 

information was provided in the preamble to each option in order to eliminate ambiguity. 

Before completing the framing problems, all participants were also instructed how to interpret 

missing information in truncated risky options, and their understanding of this information was 

verified in manipulation checks both before and after completing the framing problems.  

Additional instructions and worked examples were provided when participants misunderstood 

the instructions on the pre-framing manipulation checks.  The second manipulation check, 

which followed completion of all 60 framing problems, assessed participants’ retention of our 

instructions for interpreting partial gambles while they were making framing decisions. Thus, 

these partial gambles were not ambiguous: Although the zero, non-zero, and both complements 

conditions selectively focused participants’ attention on certain aspects of the problem 

information, participants did not misinterpret missing information as changing the expected 

utility of the problem (Chick, Reyna & Corbin, 2015).   

 Problem sets: Twenty problem stems, modeled after the Asian Disease Problem (Reyna, 

2012; Tversky & Kahneman, 1981), were piloted on an adult sample:  In half of the problems, 

lives were at stake, and in the other half, money was at stake.  For each problem stem, five 

versions of the options were created, reflecting a factorial crossing of frame (gain, loss) with 

modality (lives, money), and truncation (zero complement presented, both complements 

presented, non-zero complement presented).  The resulting 120 framing problems were divided 

into sets A and B, each of which contained two runs of 30 problems (60 problems in total per 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

22 

participant).  The gain and loss versions of the options for each problem stem appeared in 

different stimulus sets.  Each subject received problems from only one stimulus set (A or B), so 

that no one received both the gain and loss versions of the same problem stem.    

 In total, each adult participant completed 60 problems divided into two pseudo-

randomized and counterbalanced runs of 11 minutes and 20 seconds each. For a given problem, 

the expected outcomes of sure and gamble options were mathematically equivalent within each 

trial and between frames.  Overall, each adult participant completed 30 problems in the loss 

frame and 30 problems in the gain frame.  Participants completed 20 of the 60 problems in each 

of three conditions (i.e., zero complement presented, non-zero complement presented, or both 

complements presented).   

Experiment 2  

 Participants received 24 scenarios, which were again presented in two runs, respectively. 

The framing paradigm was a 2x2x3x2x3 factorial design with frame (gain, loss), modality 

(lives, money), truncation (zero complement presented, both complements presented, non-zero 

complement presented), probability (high, low) and magnitude (high, medium, low) included as 

factors. In each problem either lives or money were at stake, the sure and risky options were 

described as either gains or losses, and the risky option was truncated in one of three ways, 

there existed either a high or a low probability of winning a gamble, and the total amount at 

stake (whether lives or money) was high, medium, or low. Using different problem stems, each 

type of problem from this factorial design was presented once, for a total of 72 problems per 

subject. 

 Problem sets: Twenty-four problem stems were administered. 144 problems resulted 

from the factorial crossing of frame (gain, loss), truncation (zero complement presented, both 
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complements presented, non-zero complement presented), modality (lives, money), probability 

(high, low) and magnitude (high, medium, low). The gain and loss versions of the options for 

each problem stem again appeared in different stimulus sets (A and B).  

 Each participant completed a total of 72 problems divided into two pseudo-randomized 

and counterbalanced runs of 13 minutes and 44 seconds each. For a given problem, the expected 

outcomes of sure and gamble options were mathematically equivalent within each trial and 

between frames.  Overall, each adult subject completed 36 problems in the loss frame and 36 

problems in the gain frame.  Subjects completed 24 of the 72 problems in each of three 

conditions (i.e., zero complement presented, non-zero complement presented, or both 

complements presented).   

Trial sequence 

  During imaging, all problems were presented in an event-related design (Figure 1).  Each 

trial included presentation of a fixation cross (4.5 s), followed by the problem stem (7 s), the 

presentation of the sure and the gamble option (up to 8 s, during which participants entered their 

selection via button press), and a confidence rating for their choice (“How confident are you in 

your decision?” with response from 1 [not at all] to 5 [completely], up to 3 s).  The decision 

phase (sure vs. gamble option) lasted only until a response was entered, at which point the next 

screen (confidence rating) appeared.  This usually took less than the allotted 8 s.  Similarly, the 

confidence phase lasted only until the participant entered a rating, at which point the next trial 

began.  The other phases (fixation cross and problem stem) did not vary in duration.  Stimuli 

were delivered using the Presentation software (Neurobehavioral Systems Inc., Albany, CA, 

2010; www.neurobs.com).  Participants viewed the stimuli via a projector and a mirror attached 

to their head coil, and they indicated their responses using a five-button MRI-compatible 
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keypad operated with their right hand.  

Image acquisition 

 Imaging was conducted using a 1.5 Tesla General Electric Signa MRI scanner (GE 

Healthcare, Waukesha, Wisconsin) equipped with an 8-channel head coil (High-Resolution 

Head Coil, Rev. 4; Invivo, Gainesville, FL).  Whole-brain blood oxygen-dependent (BOLD) 

functional images were acquired using a T2*-weighted, bottom-up, interleaved sequence.  The 

parameters were as follows: repetition time (TR) = 2000 ms; echo time (TE) = 35 ms; flip angle 

= 84 degrees; field of view (FOV) = 22.4 cm; matrix size = 64 x 64.  There were 340 volumes 

acquired during each of our two runs, each volume contained 27 slices and had a slice thickness 

of 4 mm (gap=0 mm) and an in-plane resolution of 3.5 × 3.5 mm.  Structural images were 

acquired with a T1-weighted spoiled gradient recalled (SPGR) sequence (TR = 19 ms, TE = 5 

ms, flip angle = 20, FOV = 25.6 cm) recording 180 slices with a slice thickness of 1 mm and an 

in-plane resolution of 1x1 mm.  For diffusion-weighted imaging, a spin-echo echoplanar 

imaging pulse sequence (2D) with 55 diffusion sensitized gradient directions was used.  58 

slices were acquired, each 2.5mm thick (in-plane resolution, 2.5x2.5 mm), with no spacing.  

Additional DTI parameters were as follows: TR=17,000 ms; TE=minimum; FOV=32 cm; 

matrix size=128x128, beta value=900 s/mm2 (initial beta=0), NEX=1, acquisition time=2s.  

Behavioral data analysis 

 Framing index: A measure of each individual’s propensity to show standard framing, 

termed framing index, was calculated as the average number of risky choices in the loss frame 

minus the average number of risky choices in the gain frame.  The higher the framing index, the 

larger the proportion of choices that were consistent with the standard framing effect, which is 

to prefer risk (choose the gamble option) in the loss frame but to avoid risk (choose the sure 
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option) in the gain frame.   

 Framing indexes for both studies were calculated separately within each factorial 

condition. For example, each subject answered 20 questions in the Study1 zero complement 

truncation (for which the zero complement was presented): ten in the gain frame and ten in the 

loss frame.  The number of risky choices in the loss frame was summed and then divided by 10.  

Then, the number of risky choices in the gain frame was summed and divided by 10.  The 

average number from the gain frame was subtracted from the average in the loss frame.  This 

yielded a possible range of -1 (reverse framing for all 20 questions: 0 risky choices in loss frame 

and 10 risky choices in gain frame) to +1 (standard framing for all 20 questions: 10 risky 

choices in loss frame and 0 risky choices in gain frame). The average framing index was 

calculated in the same way within each of the three truncation conditions.  In addition, a total 

framing index was calculated as the average of the three truncation-specific framing indexes.  

The possible range for total framing index was -1 (reverse framing for all 60 questions) to +1 

(standard framing for all 60 questions).  

 Separate indexes were constructed from Study 2 framing data to account for varying 

levels of susceptibility to magnitude and probability change. 

 Signed confidence framing index: Another measure of framing preferences was 

calculated by multiplying the confidence rating (1-5) for each problem by +1 if the risky option 

was selected and -1 if the sure option was selected.  The resulting scores were averaged within 

each frame, and the average in the loss frame was subtracted from the average in the gain frame.  

Within each Study1 truncation, this yielded a score ranging from +5 (maximum confidence in 

reverse framing for all 20 problems, i.e., 0 risky choices in loss frame, 10 risky choices in gain 

frame, and confidence=5 for all problems) to -5 (maximum confidence in standard framing for 
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all 20 problems, i.e., 10 risky choices in loss frame, 0 risky choices in gain frame, and 

confidence=5 for all problems). Study 2 truncations also yielded scores ranging from -5 to +5. 

In addition, a total signed confidence framing index was calculated as the average of the three 

truncation-specific signed confidence framing indexes.  The possible range for total signed 

confidence framing index was -5 (maximum confidence in reverse framing for all 60 questions) 

to +5 (maximum confidence in standard framing for all 60 questions).  The signed confidence 

framing index is a more sensitive measure of framing preferences because it allows subjects to 

indicate how strongly the feel about their choice, given that each problem requires a forced 

binary choice (Mandel, 2013; Reyna & Ellis, 1994). 

 An ANOVA was used to analyze behavioral framing data for both the first and second 

study. An additional ANOVA was run to compare the first study adolescent sample (N=32) to 

the adult sample (N=32).  The study 1 ANOVA contained within-subjects factors of truncation, 

frame, modality, and replication; it contained outcome variables of choices, signed confidence, 

and confidence. The combined adult and study 1 adolescent ANOVA included age as a between 

subjects factor. The second study ANOVA contained within-subjects factors of truncation, 

frame, modality, probability, and magnitude; it contained outcome variables of choices, signed 

confidence, and confidence.  

fMRI data analysis 

            Preprocessing: SPGR anatomical images were skull stripped in AFNI using 

3DSkullStrip (Cox, 1996), and functional images were masked using 3DAutomask. Subsequent 

preprocessing was completed using SPM8 (Wellcome Department of Imaging Neuroscience, 

London, UK, 2009; www.fil.ion.ucl.ac.uk/spm) implemented in MATLAB R2012b 

(MathWorks, Natick, Massachusetts, USA: Ged Ridgway, 
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http://www.cs.ucl.ac.uk/staff/g.ridgway/vbm/get_totals.m).   The first four acquisitions were 

discarded to allow for T1-equilibration effects. Preprocessing in SPM8 began with slice-timing 

correction to adjust for differences in timing of the interleaved slice acquisition.  Images were 

then realigned to correct for head movement.  No participant exceeded 2.5mm head motion. 

Realigned images were then coregistered and normalized to the EPI Montreal Neurological 

Institute (MNI) template.  Smoothing was applied to the normalized images with an 8mm full-

width half-maximum (FWHM) Gaussian kernel. Images were also individually screened for 

scan stability (< 2.5mm head movement) and imaging artifacts to ensure data quality.   

 Whole-brain contrasts: BOLD signal during the framing ask was analyzed as an event-

related design. At the first level, statistical regressors were constructed for each decision in each 

frame: Gain (gamble), Gain(sure), Loss(gamble), Loss(sure).  This was done separately within 

each truncation condition (zero complement presented, non-zero complement presented, both 

complements presented), for a total of 12 statistical regressors per participant.  Additional 

regressors were constructed for the second experiment: High/Low Probability (high magnitude, 

sure) High/Low probability (high magnitude, gamble), High/Low Probability (medium 

magnitude, sure), High/Low probability (medium magnitude, gamble), High/Low probability 

(low magnitude, sure), High/Low Probability (low magnitude, gamble). Again, this was done 

separately for each truncation condition, for a total of 72 statistical regressors per participant. 

For each regressor, events were modeled using a canonical hemodynamic response function 

convolved with a stick function at the presentation of each decision.  For each trial, only the 

decision phase was modeled for this report.  The decision phase began with the onset of the 

options screen and ended when the subject entered a response via button press (lasting up to 8 

s).  To account for motion, the three estimated translations in mm (x, y, and z) and the three 
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estimated rotations in rad (“pitch,” “roll,” and “yaw”) were used to enter the estimated 

realignment parameters as regressors in the design matrix. 

 Trials in which participants entered no response were excluded.  The last 500 ms of each 

response phase were excluded from analysis to reduce motion artifacts. Thus, the modeled 

portion of each decision phase lasted up to 7.5 s.  Scanner drift and other low-frequency noise 

were removed from the image time series using a 128 s high-pass filter.  Parameter estimates 

from each regressor were used to calculate individual-level contrasts.  

 Contrast images from each participant were used for the group-level random-effects 

analysis, with statistical maps calculated for each contrast using a one-sample t-test.  The 

framing contrast was defined as (Gainsure + Lossgamble) - (Losssure + Gaingamble) and was 

examined within each truncation condition (zero complement presented, non-zero complement 

presented, both complements presented), as well as across truncations. The reversal of this 

contrast was also examined. Framing contrasts were examined for all truncation manipulations 

in order to discern interactions between truncation, frame, and decision. Condition > 0 contrasts 

were used to examine response for all 12 conditions separately. For whole-brain analyses, 

statistical significance was established at a threshold of p < .001, uncorrected, with a minimum 

cluster size (k) of five contiguous voxels. Cluster-level results were also examined at a Family 

Wise Error (FWE)-corrected threshold of p< .05 to account for multiple comparisons. Runs 

three and four of the adolescent sample were modeled with magnitude and probability as 

additional factors. All coordinates are reported in MNI space. 
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      CHAPTER 3 

      EMPIRICAL RESULTS  

Behavioral 

Experiment 1 

Analyses of variance for framing tasks 

  Within-group factors were frame (gain, loss), modality (lives, money), truncation (non-

zero complement, complete, zero complement), and repetition (1-5). Separate analyses were 

conducted on choice, confidence, and signed confidence. Results were similar for measures of 

choice and signed confidence.  

 Choice: As predicted (Reyna et al., 2011), the adolescent sample did exhibit the framing 

effect. An ANOVA with choice as the outcome variable revealed a significant main effect of 

frame, F(1, 45) = 22.23, p < .01, ηp2	  = .33; and a significant truncation by frame interaction, 

F(2, 90) = 44.98, p < .01, ηp2	  = .50 (Figure 5). Post hoc comparisons3 of truncation by frame 

revealed that adolescents reverse-framed (selecting more risky options in the gain than in the 

loss frame) in the non-zero complement (verbatim) condition (gain M = .58, SE = .04, loss M = 

.45, SE = 04, mean difference = .13, SE = .05, p < .01), whereas they exhibited standard framing 

in both the complete (mixed) condition (gain M = .44, SE = .04, loss M = .58, SE = .45, mean 

difference = .16, SE = .05, p < .01) and the zero-complement (gist) condition (gain M = .58, SE 

= .04, loss M = .45, SE = 04, mean difference = .13, SE = .05, p < .01).  There was no main 

effect of modality, nor was there a main effect of replication or truncation condition. No 

interaction was found between modality and truncation condition or between modality and 

repetition.  
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 The same ANOVA run on the adult sample also revealed a main effect of frame, F(1, 38) 

= 62.20, p < .01, ηp2	  = .62; and a significant truncation by frame interaction4, F(1.66, 63.14) = 

34.05, p < .01, ηp2	  = .47; however the adults exhibited a significant main effect of modality, 

F(1, 38) = 4.30, p = .05, ηp2= .10); taking more risks with money than with lives, and did not 

significantly differ by frame in the non-zero complement truncation condition (gain M = .35, SE 

= .03, loss M = .62, SE = .04, mean difference = .27, SE = .03, p < 01; zero complement gain M 

= .24, SE = .04, loss M = .75, SE = .04, mean difference = .52, SE = .05, p < .01; complete gain 

M = .35, SE = .04, loss M = .60, SE = .04, mean difference = .25, p < .01; non-zero complement 

gain M = .46, SE = .04, loss M = .50, SE = .05, mean difference = .04,  SE = .05, p = .50; lives 

M = .44, SE = .04, money M = .53, SE = .03, mean difference = .09, SE = .04, p = .05). 

 Confidence: Response confidence varied based on within-subjects factors. An ANOVA 

with confidence as the outcome variable revealed a main effect of truncation, F(2, 90) = 4.24, p 

= .02, ηp2	  = .09, such that subjects were significantly more confident about responses made in 

the zero-complement than in non-zero complement truncation condition (Figure 6).  

 Pairwise comparisons showed significant differences between mean confidence levels in 

the zero complement and the non-zero complement conditions (zero complement M = 3.79, SE 

= .08; complete M = 3.70, SE = .09; non-zero complement M = 3.60, SE = .07; zero complement 

– non-zero complement mean difference = .15, SE = .05, p = .03; complete – zero complement 

mean difference = .09, SE = .05, p = .19; complete – non-zero complement mean difference = 

.05, SE = .05 p = .88). The truncation main effect was qualified, however, by a modality by 

truncation two-way interaction, F(1, 45) = 18.23, p < .01, ηp2	  = .29, in which subjects were 

significantly more confident when gambling with money than with lives in the complete and 
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non-zero complement truncation conditions (zero complement lives M = 3.78, SE = .09; zero 

complement money M = 3.79, SE = .09; mean difference: .012, SE = .08, p = .88; complete lives 

M = 3.55, SE = .10; complete money M = 3.84, SE = .09; mean difference: .30, SE = .08, p < 

.01; non-zero complement lives M = 3.42, SE = .09; non-zero complement money M = 3.86, SE 

= .07; mean difference: .44, SE = .08, p < .01).  

 Confidence varied based on frame, F(1, 45) = 22.82, p < .01, ηp2	  = .34, such that subjects 

were more confident in choices made in the gain frame than in the loss frame (gain M = 3.83, 

SE = .07; loss M = 3.58, SE = .09; mean difference = .25). There was not, however, a significant 

interaction between modality and frame. 

 The same ANOVA run on the adult sample also revealed a main effect of truncation, 

F(2, 65.20) = 3.90, p = .03, ηp2	  = .09; frame, F(1, 38) = 62.71, p < .01, ηp2	  = .62; and modality, 

F (1, 38) = 24.62, p < .01, ηp2 = .39, indicating confidence was greatest for zero complement 

condition responses regardless of age (gain M = 3.8, SE = .11; loss M = 3.5, SE = .11; mean 

difference = .341, SE = .04, p < .01; zero complement M = 3.7, SE = .11; complete M = 3.6, SE 

= .12; non-zero complement M = 3.4, SE = .11; zero complement – complete mean difference = 

.12, SE = .05, p = .02; zero complement – non-zero complement = .08, SE = 04, p = .09; non-

zero complement –  complete mean difference = .04, SE = .03, p = .21; lives M = 3.44, SE = .12; 

money M = 3.82, SE = .11; mean difference = .38, SE = .08, p < .01). 

 Signed confidence: Standard framing was found when choice was multiplied by decision 

confidence. An ANOVA with signed confidence as the outcome variable revealed a significant 

main effect of frame, F(1, 45) = 24.38, p < .01, ηp2	  = .35, qualified by a significant truncation 

by frame interaction F(2, 90) = 34.89, p < .01, ηp2	  = .44 (Figure 7).  Again, no main effects of 
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modality, replication, or truncation were observed.  No interaction was found between modality 

and truncation or repetition. Pairwise comparisons revealed significant differences between gain 

and loss frames collapsed over all truncation conditions (gain M = -.44, SE = .24; loss M = .74, 

SE = .20; mean difference: 1.174, SE = .24, p < .01). Significant differences were also found 

when each truncation condition was examined separately (zero complement gain M = -1.52, SE 

= .33; loss M = 1.65, SE = .22; mean difference = 3.16, SE = .36, p < .01; complete gain M = -

.46, SE = .28; loss M = .73, SE = .32; mean difference = 1.19, SE = .362, p < .01; non-zero 

complement gain M = .66, SE = .31; loss M = -.17, SE = .27; mean difference = .83, SE = .37, p 

= .03).  

 The same ANOVA run on the adult sample also revealed a main effect of frame, F(1, 38) 

= 62.57, p < .01, ηp2	  = .62; and a significant truncation by frame interaction, F(1.72, 65.45) = 

36.15, p < .01, ηp2	  = .49. Just as adults took more risky choices with lives than with money, they 

had higher signed confidence scores with lives than with money, F(1, 38) = 4.65, p = .04, ηp2	  = 

.11, meaning the degree of confidence in their decision did not affect the tendency to take fewer 

risks with lives (gain M = -1.23, SE = .25; loss M = .90, SE = 30; mean difference = 2.13, SE = 

.27, p < 01; zero complement gain M = -2.20, SE = .29; loss M = 1.93, SE = .31; mean 

difference = 4.14, SE = .36, p < .01; complete gain M = -1.17, SE = .31; loss M = .78, SE = .34; 

mean difference = 1.95, SE = .34, p < .01; non-zero complement gain M = -.33, SE = .29; loss M 

= -.02, SE = .37; mean difference = .31,  SE = .42, p = .46; lives M = -.54, SE = .30; money M = 

.20, SE = .29, mean difference = .74, SE = .34, p = .04). 

 Real-life risk-taking: ARQ composite (α = .69) Spearman correlations with risky choices 

in the gain frame trended in the positive direction. ARQ antisocial (α = .31) correlated 
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positively with mean risky choices overall, rho(40) = .38, p = .01; complete condition mean 

risky choices rho(40) = .36,  p = .02; and complete condition mean risky choices in the loss 

frame, rs(40) = .38, p = .01.  It also correlated positively with mean signed confidence, rho(40) 

= .34, p = .03, meaning individuals higher in real-world risk-taking tended to make more risky 

choices and were more confident in their decisions. 

 ARQ thrill seeking (α = .48) correlated positively with mean risky choices, rho(40) = .33, 

p = .04; mean risky choices in the gain frame,  rho(40) = .37, p = .02;  mean non-zero 

complement condition risky choices, rho(40) = .31, p =.05; mean complete condition risky 

choices, rho(40) = .34, p = .03; mean signed confidence, rho(40) = .31, p = .05; mean signed 

confidence in the gain frame, rho(40) = .33, p =.04; mean complete condition signed 

confidence, rho(40) = .31, p = .05; mean non-zero complement gain frame signed confidence, 

rho(40) = .33, p =.04; and mean complete gain frame signed confidence,  rho(40) = .31, p = .05. 

This indicates that adolescents who tended to take more risks in the present laboratory task were 

also more likely to take risks in real life.  

 Behavioral activation and sensation seeking: BAS composite (α = .74) Spearman 

correlations with risky choices in the gain frame also trended in the positive direction. The BAS 

composite mean score correlated with risky choices in the non-zero complement gain frame, 

rho(40) = .31, p = .05; and in the non-zero complement signed confidence gain frame, rho(40) = 

.34, p =.03.  

 The BAS drive (α = .74) subscale correlated positively with risky choices in the zero 

complement condition, rho(40) = .31, p = .05; and with mean signed confidence risky choices in 

the zero-complement condition, rho(40) = .34, p =.03.  

 The BAS fun seeking subscale (α = .53) correlated positively with mean gain frame risky 
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choices, rho(40) = .32, p = .04; mean non-zero complement risky choices, rho(40) = .40, p > 

.01; mean non-zero complement gain frame risky choices, rho(40) = .49, p < .01; mean non-

zero complement signed confidence, rho(40) = .38, p =.01; and mean non-zero complement 

gain frame signed confidence, rho(40) = .47, p < .01. Although the BAS composite scale and 

subscales were not specifically designed for use on an adolescent population, these findings 

suggest that increased behavioral activation will lead to an increased propensity to take risks 

when attentional processes are focused on verbatim distinctions. 

  Behavioral inhibition, anxiety, and depression: Participants with more behavioral 

inhibition tended to take fewer risky choices and to exhibit the standard framing effect to a 

lesser extent. BIS composite (α = .66) correlated negatively with mean risky choices in the zero 

complement gain frame, rho(40) = -.31, p =.05, and strong negative correlations were observed 

between the BIS items relating to fear and risky choices. This implies that adolescents with 

increased fear and inhibition are also more likely to rely on bottom line gist in forming a 

decision under conditions of uncertainty.  

 Numeracy: The ONS 8-item composite score (α = .60) correlated positively with mean 

risky choices in the loss frame, rho(40) = .32, p =.04; and negatively, although not significantly 

so, with mean risky choices in the gain frame. It also correlated positively with mean risky 

choices in the complete condition loss frame, rho(40) = .37, p =.02. ONS composite also 

correlated positively with mean complete condition signed confidence in the loss frame, rho(40) 

= .32, p =.04. 

 Participants in this sample who framed more in the complete and non-zero complement 

truncation conditions had higher numeracy scores as measured by correlations of ONS 

composite with the mean framing index, rho(40) = .35, p =.02; and the complete condition 
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framing index, rho(40) = .33, p =.03. This was also the case for the signed confidence framing 

index, rho(40) = .35, p =.02. 

  Although prior findings indicate low numerate individuals are more likely to frame 

(Peters & Levin, 2008; Garcia-Retamero & Galesic, 2010), this sample differed from others in 

that it was comprised of predominately high numerate individuals. Neither SNS ability nor SNS 

preference were significantly correlated with the mean framing index or with the mean signed 

confidence framing index.  

 Parent Education:  

 As the level of parent educational attainment (SES; α = .74) increased, numeracy scores 

increased (APM (α = .82): rho(36) = .33, p =.05; ONS composite: rho(40) = .34, p =.03; SNS 

(α = .88) composite: rho(40) = .36, p =.02; SNS ability (α = .89): rho(40) = .43, p < .01; CRT 

(α = .70): rho(40) = .37, p =.02; and confidence decreased overall (α = .92); rho(40) = -.32, p = 

.04; and in the non-zero complement condition (α = .77); rho(40) = -.41, p < .01. 

 Increased anxiety, household chaos, and depression were both inversely associated with 

increased parent educational attainment, as measured by the Trait Anxiety composite score (α = 

.76): rho(40) = -.32, p =.04; BDI (α = .86): rho(40) = -.29, p =.07 (marginal); CHAOS 

composite (α = .57): rho(40) = -.38, p =.02. Adolescents with increased parent educational 

attainment also had higher PANAS-X positive affect (α = .79); rho(40) = .35, p =.03;  and ARQ 

antisocial subscale (α = .36); rho(40) = .33, p =.04, scores.  

Comparison to the adult N=39 sample 

Analyses of variance for framing tasks 

 Choices: An ANOVA run with choice as an outcome variable; within-subjects factors of 
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truncation, frame, and modality, and between-subjects factors of age group (adolescents versus 

adults) revealed a main effect of frame, F(1, 83) = 80.63, p < .01, ηp2	  = .49; a main effect of 

modality, F(1, 83) = 5.77, p = .02, ηp2	  = .07; and a significant truncation by frame interaction 

(1.87, 154.99) = 77.41, p < .01, ηp2	  	  = .48 (Figure 8).  Post hoc pairwise comparisons indicated 

that participants took significantly more risky choices in the loss than in the gain frame when 

collapsing over truncation condition, modality, age, and study repetitions (gain M = .39, SE = 

.02, loss M = .60, SE = .02; mean difference: .21, SE = .02, p < .01).  As expected, they also 

took significantly more risks with money than with lives when collapsing over all other factors 

(lives M = .47, SE = .03, money M = .53, SE = .02; mean difference: .056, SE = .02, p = .02). 

The standard framing effect was found in the zero complement and complete conditions, but no 

framing effect was observed in the non-zero complement condition when collapsing over 

modality, age, and study repetitions (zero complement gain M = .27, SE = .03; loss M = .73, SE 

= .02; mean difference: .47, SE = .03, p < .01; complete gain M: .39, SE = .03; complete loss M 

= .59, SE = .03; mean difference: .20, SE = .03, p < .01; non-zero complement gain M = .52, SE 

= .03; non-zero complement loss M = .47, SE = .03; mean difference: .05, SE = .04, p = .19). 

 There also existed a significant interaction between age group and frame, F(1, 83) = 6.56, 

p = .01, ηp2	  	  = .07, such that adolescents took fewer risky choices in the gain frame, collapsing 

over truncation conditions and modality. Whereas 34.8% of adult choices on average were risky 

in the gain frame, adolescents made 43.8% risky choices in this frame (mean difference: .09, 

SE: .05, p = .05). A significant difference was not found between choices made by adults and 

adolescents in the loss frame: On average, 61.5 % of adult choices made in this frame were 

risky, compared to 58.7% of choices made by adolescents (mean difference: .029, SE: .046, p = 

.53).  
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  A significant difference was found between adolescent and adult gain frame risky choices 

made in the non-zero complement (verbatim) truncation condition (mean difference: .124, SE: 

.054, p = .03), as measured by follow up contrasts. 

 Confidence: The same ANOVA run with confidence as an outcome variable revealed 

significant main effects of truncation, F(2, 166) = 6.77, p < .01, ηp2	  	  = .08; frame, F(1, 83) = 

72.53, p < .01, ηp2	  	  = .47;  and modality, F(1, 83) = 44.08, p < .01, ηp2	  	  = .35.  A significant 

truncation by modality interaction was also found, F(2, 166) = 8.90, p < .01, ηp2	  	  = .10, qualified 

by a truncation by modality by age group three-way interaction, F(2, 166) = 3.58, p = .03, ηp2	  	  = 

.04.  

 Post hoc pairwise comparisons showed that, whereas the adults were significantly more 

confident in money than in lives decisions across all three truncation conditions, adolescents 

were only significantly more confident in money than in lives decisions in the mixed and 

verbatim truncation conditions (adolescent non-zero complement lives M: 3.42, SE = .10; 

adolescent non-zero complement money M: 3.86, SE = .09; mean difference: .44, SE = .09, p < 

.01; adolescent complete lives M: 3.55, SE = .11; adolescent complete money M: 3.84, SE = .10; 

mean difference: .23, SE = .08; adolescent zero complement lives M: 3.78, SE = .10; adolescent 

zero complement money M: 3.79, SE = .10; mean difference: .01, p = .88; adult non-zero 

complement lives M: 3.38, SE = .11; adult non-zero complement money M: 3.85, SE = .10; 

mean difference: .47, SE = .10, p < .01; adult complete lives M: 3.41, SE = .12; adult complete 

money M: 3.74, SE = .11; mean difference: .34, SE = .09, p < .01; adult zero complement lives 

M: 3.52, SE = .11; adult zero complement money M: 3.87, SE = .11; mean difference: .35, SE = 

.09, p < .01). 

 Signed confidence: The same ANOVA with signed confidence as the outcome variable 
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revealed a main effect of frame, F(1, 83) = 85.2, p < .01, ηp2	  	  = .51; and of modality, F(1, 83) = 

5.66, p = .02, ηp2	  	  = .06, and post hoc comparisons indicated that participants took significantly 

more risky choices in the gain frame than the loss frame, collapsing over all other conditions 

(gain M = -.836, SE = .18, loss M = .82, SE = .18; mean difference: 1.653, SE = .18, p < .01).  A 

truncation by frame interaction was also found, F(1.85, 153.85) = 69.15, p < .01, ηp2	  	  = .45, such 

that participants displayed the standard framing effect in the complete  and zero complement, 

but not in the non-zero complement truncation condition (zero complement gain M = -1.86, SE 

= .22; loss M =1.79, SE = .19; mean difference: 3.65, SE = .26, p < .01; complete gain M = -.81, 

SE = .21; loss M = .76, SE = .23; mean difference: 1.57, SE = .25, p < .01; non-zero complement 

gain M: .16, SE = 21; loss M = -.10, SE = .23; mean difference: .26, SE = .28, p = .35). 

  An age group by frame interaction was found, F(1, 83) = 7.14, p < .01, ηp2	  	  = .08, and 

post hoc comparisons indicated that adolescent signed confidence was significantly higher than 

that of adults in the gain frame only (adolescent gain M = -.44, SE = .24; adult gain M = -1.234, 

SE = .26; mean difference: .80, SE = .35; adolescent loss M = .74, SE = .24; adult loss M = .90, 

SE = .26; mean difference: .16, SE = .35, p = .65).  

 Real life risk-taking: ARQ antisocial (α = .27) correlated in the positive direction with 

mean risky choices overall, rho(77) = .27, p =.02; in the gain frame, rho(77) = .23, p =.04, mean 

risky choices in the complete condition, rho(77) = .22, p =.05, signed confidence overall, 

rho(77) = .25, p =.03, and signed confidence in the gain frame, rho(77) = .24, p =.03. What this 

indicates is that participants who take more risks in the gain frame are more likely to exhibit 

antisocial behavior in real life, and that the effects of the truncation manipulation can be applied 

to real life decision-making scenarios. That this correlation was significant in a merged 
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adolescent-adult sample suggests a linear relationship exists between ARQ antisocial and gain 

frame risky choices from early adolescence through early adulthood. Although inter-item 

inconsistency was expected for the merged sample ARQ Antisocial subscale, items were 

examined separately to ensure the direction of the correlations remained stable. 

 Behavioral activation and sensation seeking: When the adult and adolescent samples 

were merged, the strongest correlations were observed between SSS (α = .75) and framing 

behavior. SSS correlated with risky choices in the gain frame, rho(77) = .27, p =.02; in the non-

zero complement gain frame, rho(77) = .22, p =.05; the signed confidence gain frame, rho(77) = 

.28, p =.01; and the signed confidence zero complement gain frame, rho(77) = .25, p =.03. 

 SSS also decreased with increased framing across all truncation conditions. It correlated 

negatively with the overall framing index, rho(77) = -.34, p < .01; the non-zero complement 

framing index, rho(40) = -.26, p =.02; the complete framing index, rho(77) = -.22, p =.05; the 

zero complement framing index, rho(77) = -.26, p =.02; the signed confidence framing index, 

rho(77) = -.32, p < .01; the non-zero complement signed confidence framing index, rho(77) = -

.22, p =.05; and the zero complement framing index, rho(77) = -.26, p =.02. This suggests that 

high sensation-seekers were less likely to frame, and that this tendency was driven primarily by 

their increased tendency to take risks in the gain frame, as evidenced by the positive correlations 

between SSS and gain frame risky choices.   

Age Effects 

 Confidence decreased with age in the complete condition, rho(83) = -.73 p <.01. Older 

participants were also more likely to frame, as measured by their overall framing index scores, 

rho(83) = .22, p =.04; and by their complete condition framing index scores, rho(83) = .23, p 

=.04. CRT scores (α = .66) decreased with age, rho(77) = -.24, p =.03, as would be expected 
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alongside a decrease in reliance on verbatim representations.  

 Whereas sensation-seeking decreased with age in this sample, real-life risk taking, as 

measured by ARQ (α = .72), increased with age, rho(77) = 62, p < .01. This was also the case 

for all ARQ subscale mean scores except for ARQ reckless. ARQ thrill seeking (α = .43): 

rho(77) = 49, p < .01; ARQ rebellious (α = .68): rho(77) = .59, p =.05; ARQ Antisocial (α = 

.27): rho(77) = .33, p < .01.  

 
fMRI Results  

Whole Brain Non-Parametric 

 Table 3, which includes cluster-wise statistics, shows that manipulation of the truncation 

condition elicited differences in neurological response. Bilateral ACC and left frontal superior 

medial activity were associated with responses in the non-zero complement truncation 

condition, specifically when contrasted with responses made in the zero complement condition. 

Enhanced left insula activity was seen for decisions made in the loss frame, although this 

association was not found after correction for multiple comparisons.  

        Preference consistency, or the selection of options in line with the dominant group 

behavioral tendencies (which varied by condition) elicited enhanced activity in the dlPFC, the 

IPL, the SPL, and the right angular gyrus; but this was only the case when non-zero 

complement framing-inconsistent responses were subtracted from non-zero complement 

framing-inconsistent responses or from zero complement framing-consistent responses 

(Verbatim No Framing > Gist No Framing and Gist Framing > Gist No Framing).  These effects 

may have resulted from participant preference or from cognitive processes specific to these 

tendencies (framing in the zero complement condition and reverse framing in the non-zero 
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complement condition) as no effects were found when the complete condition framing-

consistent responses were contrasted with non-zero complement framing inconsistent responses. 

Perhaps this was because risk preference by frame was less uniform in the complete condition. 

Precuneus activity was only found when zero complement framing inconsistent responses were 

subtracted from non-zero complement framing inconsistent responses, suggesting it may be 

specific to verbatim processing of gains and losses.  

 As shown in Table 4, framing tendencies in the zero complement truncation condition 

were not significantly diminished nor enhanced by the magnitude of items at stake. Bilateral 

IPS and SPL activity was found in experiment two when framing-inconsistent responses in the 

zero complement truncation condition were subtracted from zero complement framing-

consistent responses (Gist Framing>Gist No Framing).  

 Enhanced right putamen activity resulted when safe options were subtracted from risky 

(gamble) options, and enhanced dmPFC activity arose when high magnitude items were 

subtracted from low magnitude items. Neither of these results, however, survived correction for 

multiple comparisons.  

Covariate 

 Covariate analyses with behavioral composite scores were run on all experiment one 

contrasts. Tables 5-8 depict FWE-passing covariate activation with measures of individual 

difference. 

   Framing-inconsistent responses in the zero complement loss frame covaried with 

sensation seeking (SSS), and enhanced bilateral IPL and SPL activity were found when loss 

frame risky (framing consistent) responses were subtracted from safe (framing-inconsistent) 

responses in this truncation condition only.  
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 ONS correlated positively with framing, which seems to have been driven by an increased 

tendency to take risky choices in the loss frame with higher numeracy (although this was not 

reflected in the SNS, CRT or APM measures). Differences existed between high and low 

numerate neurological responses to frame as well: When non-zero complement responses in the 

gain frame were subtracted from loss frame responses, enhanced BOLD signal was found in left 

insula and right hippocampus with increased numeracy. Participants with higher ONS scores 

appear to have exhibited increased emotional arousal when selecting answer choices (and 

choices contradictory to preference) in the loss frame, and this differed based on truncation 

condition. 

 Measures of stress and anxiety elicited especially strong differences in task-related BOLD 

signal, as evidenced by increased DLPFC activity with stress (PSS) when framing-consistent 

decisions were contrasted with framing-inconsistent decisions in the zero complement 

condition; ACC activity also increased linearly with stress when framing-consistent decisions in 

the non-zero complement condition were contrasted with framing-inconsistent decisions in the 

zero complement condition. This supports evidence that increased ACC activity exists among 

individuals high in stress and anxiety (Krain et al., 2006), but it also suggests the truncation 

manipulation may reduce or enhance reliance on ACC versus DLPFC in response to 

uncertainty. This is an important finding, given that the ACC may not have developed fully by 

adolescence (Crone et al., 2008; Van Duijvenvoorde et al., 2015), and given the observed linear 

increase in ACC activity with intolerance of uncertainty (Krain et al., 2006). 

 Complementary patterns of parietal activity were found among participants high in 

perceived stress and participants high in sensation seeking: Whereas activity in the inferior 

parietal and precuneus increased for zero complement loss sure (as opposed to risky) contrasts 
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among participants high in sensation seeking (SSS), it decreased for loss sure (as opposed to 

risky) contrasts among participants high in stress (PSS).  

 Positive and negative measures of affect also appeared to mediate parietal activity by 

truncation condition and frame: Participants high in hostility (the PANAS-x hostility subscale) 

exhibited enhanced MCC, posterior cingulum, and precuneus activity with increased risky 

responses (as opposed to safe responses) in the zero complement gain frame. They also 

exhibited enhanced precuneus activity for responses counter to the framing effect in the 

complete condition, and enhanced putamen activity for gain risky responses in the zero 

complement gain frame. Positive affect (PANAS-x) led to enhanced inferior parietal, insula, 

and frontal activity for zero complement problems, and to enhanced frontal activation when 

responses were made running counter to the framing effect.  

 Individuals with higher socioeconomic status, as measured by parent education, had 

increased insula activation when safe responses were subtracted from risky responses, and 

increased precuneus activation when gain risky responses were subtracted from gain sure 

responses, suggesting this individual difference may influence perception of self during framing 

tasks. Further research will be necessary to elucidate this pattern. 
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      CHAPTER 4 

           DISCUSSION AND CONCLUSION 

 

Discussion  

Reversal of risk preference with age driven by reduced gist processing 

Results in both the complete and zero-complement (mixed and gist)5 conditions support 

evidence that adolescents will exhibit standard framing effects, but also that these effects may 

be attenuated by manipulations designed to increase quantitative processing of potential 

outcomes (Reyna et al., 2011). The number of risky choices made by adolescents and adults did 

not significantly differ for either frame in the complete or zero complement conditions, 

however, a preference reversal was found for adolescents in the non-zero complement 

(verbatim) condition: the only truncation condition in which the categorical gist (in the form of 

a some/some distinction) was absent, and in which ordinal, verbatim distinctions were therefore 

relied upon. 

 That reverse framing was observed in the non-zero complement condition only, 

indicates selective focus on one aspect of the problem stem can both induce standard framing 

effects, and, given certain propensities, reverse these effects. In this case, the ordinal 

representations present in the non-zero complement condition (Reyna & Ellis, 1991; Levin & 

Hart, 2003) and an attraction to higher magnitudes present in the risky option served to 

eliminate the standard framing effect.  This interpretation is also supported by the increased 

tendency to reverse frame for high magnitude problems in the non-zero complement condition.  
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 A recent meta analysis comprised of data collected from 3,232 subjects and which 

included moderator variable analyses and tests of homogeneity, found that, whereas responses 

of younger and older age groups did not differ for negatively framed items, they did for 

positively framed items (Best & Charness, 2015). In addition, younger adults were more likely 

to select risky options for positively framed items than were older adults. Our results are 

consistent with this finding in that adolescents took more risky choices in the gain frame than 

did adults, but the two samples did not differ in the loss frame. This effect was modulated by 

manipulation of the truncation condition. 

 Consistent with Venkatraman et al. (2012), loss framed decisions also predicted anterior 

insula activation in the present adolescent sample, although loss minimization and gain 

maximization were not examined apart from the framing manipulation. Future studies will be 

necessary in order test the functional role of the anterior insula in predicting loss minimization 

through mid-adolescence and adulthood.  

Numeracy 

Standard dual process theories predict that numeracy will be inversely correlated with 

framing (Peters, 2012; Peters et al., 2006; for a review, see Reyna, Nelson, Han & Dieckmann, 

2009). However, individuals high in numeracy may spontaneously reinstate the categorical gist 

generated in the zero complement truncation condition when presented with problems in the 

complete and non-zero complement conditions (Chick, Reyna & Corbin, 2015). If so, they 

should frame more than low-numerate individuals. In accordance with this hypothesis, 

adolescent participants with higher scores on the ONS 8-item and 16-item subscales (N=46) 

exhibited increased standard framing in the non-zero complement and complete conditions 

when compared to participants lower in numeracy. This finding is limited in that it was only 
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observed in the first experiment, and in that it was observed in a highly numerate sample. Its 

implication, however, is that framing effects can be observed even when the numerical 

equivalence of framing options is likely to be apparent (as in the case of high numerates).  

 Prior studies of numeracy and framing have not used the current truncation 

manipulation, meaning participants in these earlier studies would have been less likely to form 

the some-none gist distinction and to apply it to the complete (mixed) truncation condition.  In 

such cases, individual differences in the ability to quantitatively process potential outcomes 

could have accounted for differences in framing tendencies between high and low numerates. 

Framing as a predictor of behavior 

 Measures of real life risk-taking (ARQ) positively correlated with reduced framing 

overall and with increased risk-taking in the gain frame across all truncation conditions. Thus, 

participants’ lab-based choices predicted self-reported risk-taking, suggesting that they may 

serve as a useful predictor of future risk-taking and help identify adolescents at greater risk for 

negative outcomes. The focus on the zero complement among framers appears to serve a 

protective purpose, allowing this group to reduce real-life risks by establishing gist-based 

categorical distinctions to use in place of precise quantitative comparisons of gains or losses. 

 Our neuroimaging results point to a complex relationship among sensation seeking, 

fear, anxiety, and framing tendencies.  Dorsolateral PFC activity was associated with framing-

inconsistent responses in the non-zero complement condition when controlling for truncation 

condition and framing tendencies. This activity was, however, not unique to the non-zero 

complement condition, and it appears to have arisen from rule-switching and a shift to reliance 

on verbatim processing; a finding consistent with evidence that the dlPFC functions to maintain 

behavioral sequences and goals (Norman & Shallice, 1980; Botvinick, 2008; Badre & 
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D'Esposito, 2009) and with its role in executive planning (Baker et al, 1996; Dagher et al, 1999; 

Rowe et al., 2001).  

 The association between bilateral parietal activity and responses consistent with group 

choice supports evidence linking the inferior parietal region to resolution of uncertainty 

(Huettel, Song & McCarthy, 2005; Vickery & Jiang, 2009); and its functional partnership with 

the dlPFC and precuneus suggests that the fronto-parietal and default mode networks may be 

recruited, alongside the dlPFC, to address the transition from a some/none to a some/some 

distinction.  This is supported by evidence that the default mode network is paired with the 

fronto-parietal network during goal sequencing tasks (Spreng et al., 2010) and that the dlPFC 

and default mode network are paired during tasks requiring goal-directed episodic simulations 

(Gerlach et al., 2014). Further research is necessary to determine the extent to which the focus 

on a final asset position (as opposed to probability maximizing) or the increased reliance on 

ordinal representations affects the functional coupling of the dlPFC with other regions involved 

in goal-oriented processing.  

 Whereas framing-inconsistent decisions in the non-zero complement condition predicted 

precuneus activation when contrasted with framing-inconsistent decisions in the zero 

complement condition (VNF>GNF), decisions inconsistent with overall participant preference 

(i.e., framing consistent responses in the non-zero condition) predicted IPS and SPL activation. 

Behavioral preference within the context of this study is specific to a shift from the reliance on 

gist to verbatim processing (and therefore cannot be extended beyond this context without 

further analyses). Bearing this in mind, the results indicate that when the zero complement is 

present in a problem stem, gist processing will supersede verbatim processing, leading to the 

standard framing effect. In contrast, when the possibility of losing or winning nothing is not 
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made explicit in the problem stem, participants will behave in a manner inconsistent with 

standard framing, despite having an ability to determine expected values which extends to both 

truncation conditions. Attentional focus, therefore, can influence framing behavior, and this can 

be predicted at a neurological level. IPS and SPL activation predicted standard framing in the 

zero complement truncation condition, and they predicted reverse framing in the non-zero 

complement (verbatim) condition, for which ordinal representations of potential outcomes were 

relied on. Increased left IPS activation in the non-zero complement condition may reflect the 

use of multiplication (see Chochon et al., 1999; Roitman, Brannon, & Michael, 2012). 

 Given the known recruitment of the IPS for numerical processing, its activation also 

suggests that the ordinal quantitative distinctions made in the non-zero complement condition 

(which reduce standard framing) and the gist-based categorical quantitative distinctions made in 

the zero complement condition (which enhance standard framing) both depend to some extent 

on networks involved in numeracy (Kadosh, R.C., & Walsh, V., 2009; Lemer et al., 2003). 

While the peaks of the clusters in these conditions were different, this finding indicates 

IPS activation plays a role in the transition from reliance on gist-based to verbatim-based 

numerical processing.  

 These findings are not inconsistent with Deheane et al. (1997), in that fuzzy trace theory 

would predict an initial reliance on baseline gist even in instances when approximation did not 

allow for problem resolution. Although enhanced activation of the angular gyrus was found for 

both zero complement and non-zero complement conditions, the presentation of a preamble 

prior to task completion precludes isolation of verbal processing related to numeracy.  

The role of the Perisylvian Language Networks in forming verbatim-based mental calculations 

should not be excluded. This study did not set out to examine metacognitive processes involved 
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in numeracy, but a closer examination of the role of the PPC in the calculation of mental 

representations would also be helpful in determining which metacognitive regions are involved 

in verbatim and gist numerical processing (Danker & Anderson, 2007; Anderson, Betts, Ferris, 

& Fincham, 2011). 

 ACC activity was enhanced when framing-inconsistent zero complement truncation 

condition responses were subtracted from non-zero-complement (both framing-consistent and 

framing-inconsistent) responses (VNF>GNF and VF>GNF), and it was paired with inferior 

parietal and dlPFC activity when subtracted from framing inconsistent responses in the non-zero 

complement condition (VNF>GNF). Prior studies have found the ACC and dlPFC to be equally 

associated with expected and unexpected negative feedback in adolescents (Crone et al., 2008), 

suggesting developmental differences in the joint contribution of these regions to error 

monitoring (likely present in the shift from categorical to ordinal distinctions, which result in 

adherence or non-adherence to the some-none gist) may also contribute to the increased 

preference for gain frame risky choices among adolescents in the non-zero complement 

condition.   

 Adolescents high in sensation-seeking (SSS) and stress (PSS) appeared to have more 

sensitivity to conditions of uncertainty, as evidenced by increased lateral precuneus, and inferior 

and superior parietal activation in the loss frame; parietal activation was enhanced among high 

sensation-seekers when making safe decisions in the loss frame (GLS>GLR), whereas it was 

enhanced among participants high in stress when making risky decisions in the loss frame 

(LR>LS). Individuals high in anxiety tend to have a diminished ability to tolerate uncertainty 

(Buhr & Dugas, 2009; Fracalanza et al., 2014), meaning risky decisions in this frame may have 

resulted from an increased probabilistic determination of the potential outcomes. High 
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sensation-seeking individuals, on the other hand, exhibit the same increased probabilistic 

determination of outcomes when selecting safe responses; possibly due to an enhanced 

attraction to gains. 

 Although none of our participants met the diagnostic criteria for depression, those with 

higher Beck Depression Inventory (BDI) scores showed increased bilateral precuneus activity 

when safe responses were selected in the non-zero complement gain frame only (VGS>VGR). 

This suggests that a difference exists at a neurological level between the involvement of the 

truncation conditions in the gain and loss frames. When paired with the finding that differences 

between adult and adolescent framing behavior were mostly confined to the gain frame, it 

suggests that depression may modulate framing behavior in adolescents. This should be taken 

into account when designing futures studies aimed at comparing adult and adolescent 

neurological predictors of framing. 

 Participants with higher BDI scores tended to score lower on measures of sensation 

seeking, meaning they may have been less sensitive to the larger magnitudes of the winnings 

present in the gain frame risky option. The higher their respective BDI mean scores, the more 

precuneus activation was associated with risky choices made in the non-zero complement 

condition.  No significant covariate results were found in the loss frame with BDI, so future 

studies will be needed to determine how depression affects neural response to risk in both 

frames.   

 Fuzzy trace theory predicts that individuals will process verbatim and gist 

representations in parallel, but will initially rely on crude, categorical gist. If this does not 

suffice, they will revert to ordinal gist and verbatim representations of numbers. Bilateral 

parietal activation noted in the zero complement (gist) truncation condition contrasts is 
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consistent with findings linking approximate calculation to the IPS (Dehaene et al., 1999; 

Lemer et al., 2003; Venkatraman et al., 2005; Kadosh et al., 2009). Furthermore, dlPFC and 

ACC activation, which we only found in the non-zero complement condition contrasts, would 

be expected to arise from fine-grained representations of numbers (Dehaene et al., 1997; Reyna 

& Huettel, 2014). Tests in which dlPFC, ACC, and IPS activation are linearly sequenced by 

time would help identify the role of the IPS in the formation and use of gist numeracy.  

Conclusion 

 In order to examine the neurological basis of framing in adolescents, the present study 

varied the representation of complements in the problem stem. Zero complement, complete, and 

non-zero complement truncation conditions were presented in a pseudo-randomized fashion in 

order to determine the extent to which gist, mixed, and verbatim representations, respectively, 

predict activation in key brain regions involved in attentional processing and decision-making. 

The typical framing pattern predicted by fuzzy-trace theory (i.e., that less standard framing 

should be observed in the non-zero complement condition and more in the zero complement 

condition), was observed in the present adolescent sample as it had been in the adult sample run 

previously.  Reverse framing was observed in the non-zero complement (verbatim) condition 

for the adolescent sample only, indicating that adolescents are more likely to take risks in the 

gain frame than are adults. The reversal of this tendency in the zero complement truncation 

condition indicates that categorical gist representations can be effective in reducing risk 

preference in adolescents.   

 That the framing effect is present in adolescents, and that they are susceptible to a gist-

based truncation manipulation, furthermore suggests risk-reduction curricula based on gist 

extraction may benefit people in this age range. An increased sensitivity to high magnitude 
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gains may be attenuated in this manner, as demonstrated by the decrease in reverse framing with 

complete and zero-complement truncation condition high magnitude problems when compared 

to those in the non-zero complement truncation condition.  

 Bilateral parietal activation was observed when participants selected responses 

consistent with the group preference for a given condition (specifically, when framing was 

contrasted with no framing in the zero complement condition, and when no framing in the non-

zero complement condition was contrasted with no framing in the zero complement condition).  

This suggests that the quantitative processing of categorical and ordinal distinctions in the zero 

complement and non-zero complement conditions, respectively, rely on similar brain regions.  

 This study provided a basis by which the neurological processes involved in gist and 

verbatim numeracy might be compared. The conditions designed to elicit gist and verbatim 

processing were associated with enhanced parietal activation, but the enhanced dlPFC and ACC 

activation associated with verbatim processing only. This suggests that the more effortful 

processing required of exact numerical calculations arises after an initial reliance on crude gist, 

as predicted by fuzzy trace theory.  

 That BOLD signal in the bilateral parietal cortex was enhanced for responses 

inconsistent with standard adolescent risk preferences (the non-zero complement framing 

inconsistent condition and the zero complement framing consistent condition, respectively, 

subtracted from the zero complement framing inconsistent condition) indicates a shift from the 

preferred response may result in increased numerical processing. A better understanding as to 

whether parietal activation proceeds ACC and dlPFC activation in the context of the truncation 

manipulation would help determine whether brain regions involved in gist numeracy are distinct 

from those recruited for exact calculations. 
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 It is worth bearing in mind that the adult sample used for comparison with the 

adolescents in this study had a mean age of 23.4, which is still relatively young, and that the age 

range of the adult sample was greater. Both samples were also comprised of predominately high 

numerate, highly educated (compared to peers) individuals. Future replications of both 

experiments described in this paper using subjects with a greater age difference may be of value 

in determining more precisely how susceptibility to the framing effect will change from 

adolescence through late adulthood, and in isolating the neurological basis of framing in middle 

aged adults. We would expect to see stronger neural correlates of framing with an increase in 

mean sample age. 

 The positive correlations found between behavioral inhibition and framing also warrant 

further investigation so as to determine whether increased behavioral inhibition, and fear in 

particular, enhances the ability to make intuitive conclusions derived from gist, or whether it 

increases the value placed on gist-based categorical distinctions. It would worth examining a 

sample of adolescents high in behavioral inhibition, anxiety, or sensation seeking to determine 

more precisely why these individual differences affect inferior parietal and superior parietal 

activation in the loss frame.  

Finally, connectivity analyses would be helpful in determining whether and how the 

fronto parietal control network and the default mode network are paired during framing tasks, 

and what influence gist and verbatim processing may have on connectivity among these regions, 

the dlPFC, and the posterior ACC.  

 Results of the present study strengthen the fuzzy-trace theory account of standard 

framing in adolescents, and they support the notion that categorical gist representations can 

serve a protective purpose by reducing risky behavior. This is the first study to examine the 
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neurological basis of framing in adolescents while controlling for gist and verbatim 

representations of the problem stem, and future research will be needed to more precisely 

determine how individual differences, such as stress, depression, and sensation-seeking, 

modulate gist and verbatim processing on a neurological level.  
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Figures 
 

 

Truncation 

 

Sure option 

 

Risky option 

 

Prediction 

Gist (zero complement presented) 

     Text 200 people saved for 
sure 

2/3 probability no one 
saved Increased framing 

     Categorical gist SOME NONE 

Mixed (both complements presented) 

     Text 200 people saved for 
sure 

1/3 probability 600 saved, 
or 2/3 probability no one 
saved Standard framing 

     Categorical gist SOME SOME or NONE 

Verbatim (non-zero complement presented) 

     Text 200 people saved for 
sure 

1/3 probability 600 saved No framing 

     Categorical gist SOME SOME  

 
Figure 1. The Truncation Manipulation.  For each problem stem, only one sure and one risky option were 
presented (i.e., only one truncation condition per problem). The sure option was held constant within each 
frame. In the traditional presentation, both risky complements are presented.  These example options are 
framed as gains; analogous manipulations were created for the loss frame (e.g., in the zero complement 
presented condition, Sure: “400 people die for sure;” Risky: “1/3 probability no one dies”). 
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Figure 2.  Regressors in first-level analysis.  Options were created based on a 3 (Truncation: zero complement 
presented, both complements presented, non-zero complement presented) x 2 (Frame: gain, loss) x 2 
(Modality: lives, money) x 5 (Replication: 1-5) factorial design.  The fMRI analysis collapsed across lives and 
money (which showed no behavioral difference in framing effects).  For the first-level fMRI analysis, each 
participant received 10 replications of each of the six Truncation*Frame conditions, for a total of 60 problems.  
Participants chose either Sure or Risky option for each problem.  These three factors (Truncation, Frame, and 
Decision) were modeled at the first level as individual regressors using a 1 x 12 matrix. 
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Figure 3.  Regressors added to second experiment first-level analysis. Adolescents were also administered a 
second portion of the framing study intended to determine individual and group differences in sensitivity to 
magnitude and probability. Options were created based on a 3 (Truncation: zero complement presented, both 
complements presented, non-zero complement presented) x 2 (Frame: gain, loss) x 2 (Modality: lives, money) 
x 2 (Probability: high, low) x 3 (Magnitude: high, medium, low) factorial design. The fMRI analysis collapsed 
across lives and money (which showed no behavioral difference in framing effects).  For the first-level fMRI 
analysis, each person received 2 replications of each of the Truncation*Frame conditions for a total of 72 
problems. Participants chose either the Sure or the Risky option for each problem. These five factors 
(Truncation, Frame, Probability, Magnitude, and Decision) were modeled at the first level as individual 
regressors using a 1 x 72 matrix. 
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Figure 4. Timing and Sequence of Stimuli by Trial. Each participant completed 60 framing problems, divided 
into two counterbalanced runs.  Adolescent participants completed an additional 72 problems.  For options and 
confidence rating, the screen advanced as soon as the participant entered the response via button press. 
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Figure 5. Risky Choices x Truncation x Frame. Adolescents, N=46. Bars represent mean risky choices 
across group and truncation condition repetitions. Verbatim: Non-Zero Complement, Mixed: Complete, 
Gist: Zero Complement. Scores range from 0 (0 % risky choices made) to 1.0 (100% risky choices 
made). Error bars represent ± 1 SE. 
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Figure 6. Confidence x Truncation x Frame.  Adolescents, N=46. Bars represent mean confidence across 
group and truncation condition repetitions. Verbatim: Non-Zero Complement, Mixed: Complete, Gist: 
Zero Complement. Scores range from 1 (minimum confidence in choices made) to 5.0 (maximum 
confidence in choices made). Error bars represent ± 1 SE. 
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Figure 7. Signed Confidence x Truncation x Frame. Adolescents, N=46. Bars represent mean risky 
choices and confidence across group and truncation condition repetitions. Verbatim: Non-Zero 
Complement, Mixed: Complete, Gist: Zero Complement. Scores range from -5 (minimum confidence in 
choices made) to 5.0 (maximum confidence in choices made). Error bars represent ± 1 SE. 
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Figure 8. Risky Choices x Truncation x Frame x Age. Adolescents, N=46, and Adults, N=39. Bars 
represent mean risky choices across group and truncation condition repetitions. Scores range from 0 (0% 
risky choices made) to 1.0 (100% risky choices made). Error bars represent ± 1 SE. 
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Figure 9. Loss > Gain: -44, -16, -4 peak coordinates. Images depicted at p < .001, height 
threshold 5. Images are displayed on the NIHPD ages 13-18.5 skull-stripped template.  
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Figure 10. Verbatim > Gist: -8, 38, 20 peak coordinates. Images depicted at p < .001, height 
threshold 5.  Images are displayed on the NIHPD ages 13-18.5 skull-stripped template. 
 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

65 

 
 
Figure 11. Verbatim Framing > Gist No Framing: -6, 8, 24 peak coordinates. Images depicted at 
p < .001, height threshold 5.  Images are displayed on the NIHPD ages 13-18.5 skull-stripped 
template. 
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Figure 12. Verbatim No Framing > Gist No Framing: -12, 32, 30 peak coordinates. Images 
depicted at p < .001, height threshold 5.  Images are displayed on the NIHPD ages 13-18.5 
skull-stripped template. 
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Figure 13. Verbatim No Framing > Gist No Framing: 40, -42, 42 peak coordinates. Images 
depicted at p < .001, height threshold 5.  Images are displayed on the NIHPD ages 13-18.5 
skull-stripped template. 
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Figure 14. Gist Framing > Gist No Framing:  -54, -44, 44 peak coordinates. Images depicted at 
p < .001, height threshold 5.  Images are displayed on the NIHPD ages 13-18.5 skull-stripped 
template. 
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Figure 15. Experiment 2 Risky > Sure: 30, -6, 0 peak coordinates. Images depicted at p < .001, 
height threshold 5.  Images are displayed on the NIHPD ages 13-18.5 skull-stripped template. 
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Figure 16. Experiment 2 Low Magnitude > High Magnitude: -36, 26, 44 peak coordinates. 
Images depicted at p < .001, height threshold 5.  Images are displayed on the NIHPD ages 13-
18.5 skull-stripped template. 
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Figure 17. Experiment 2 Gist Framing > Gist No Framing: -42, -50, 58 peak coordinates. 
Images depicted at p < .001, height threshold 5.  Images are displayed on the NIHPD ages 13-
18.5 skull-stripped template. 
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Tables  
 
 

Table 1. 
Descriptive Statistics on Adolescent Individual Difference Measures 

Measure n Minimum Maximum Mean Std.  Deviation 

Age 46 12.00 17.00 15.48 1.24 

Parent Education (SES) 36 1.00 4.00 0.57 0.50 

TA 42 1.55 3.05 2.02 0.35 

SA 41 1.20 3.20 1.36 0.50 

PSS 42 1.40 4.38 2.78 0.57 

BDI 42 1.00 2.43 1.48 0.35 

BIS 42 1.71 3.86 2.84 0.50 

BAS 42 2.15      4.00 3.18 0.39 

ARQ 42 1.18 2.82 1.82 0.34 

                  Hoyle  41 1.38 4.63 2.89 0.83 

ONS 11-Item 42 0.64 1.00 0.91 0.11 

SNS 42 2.13 5.75 4.50 0.88 

CRT 42 0.00 1.00 0.64 0.39 

APM 38 0.08 1.00 0.70 0.25 

PANAS-x PA 42 1.70 4.50 3.32 0.62 

PANAS-x NA 42 1.10 3.80 2.06 0.66 

Note: BIS=mean Behavioral Inhibition Score (Theoretical range 0 to 5); BAS=Behavioral Activation Scale (mean 
score if individual BAS items, theoretical range 0 to 5), SNS= Subjective Numeracy Scale (mean of individual 
SNS items, theoretical range 0 to 6); CRT=Cognitive Reflection Scale (Theoretical range 0 to 3); Listwise n=36, 
as the same participant has no data for BIS, BAS, SNS, and CRT measures. 
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Table 2. 
Descriptive Statistics on Adolescent Risky Choice Measures 

Measure n Minimum Maximum Mean Std.  Deviation 

Mean RC 46 0.13 0.81 0.51 0.17 

Mean RC Gain 46 0.10 0.93 0.44 0.22 

Mean RC Loss 46 0.13 0.90 0.58 0.19 

Mean Verbatim RC 46 0.10 0.89 0.52 0.20 

Mean Mixed RC 46 0.05 0.85 0.52 0.21 

Mean Gist RC 46 0.15 0.92 0.50 0.18 

Mean SC 46 -2.78 2.47 0.15 1.30 

Mean SC Gain 46 -3.63       3.83 -0.44 1.68 

Mean SC Loss 46 -2.05 2.97 0.74 1.34 

        Mean Verbatim SC 46 -3.30 2.76 0.24 1.52 

Mean Mixed SC 46 -3.79 3.05 0.14 1.61 

Mean Gist SC 46 -3.27 3.60 0.07 1.46 

Note: SC=Signed Confidence (Theoretical range -5 to 5); RC=Risky Choices (Theoretical range 0 to 1; 
Verbatim=Non-Zero Complement; Mixed=Complete; Gist=Zero Complement. Experiment 1 Adolescent.  
 
 
 
 
Table 3. 
Correlations Among Individual Difference Measures I (Spearman's Rho) 

  
CRT 
(n=42) 

APM 
(n=37) 

ONS 
(n=42) 

 SNS  
   (n=42) 

CRT -      

        APM .51** -     

ONS .51** .56** -    

SNS .63** .40* .34* -   

Note: * p<0.05; ** p<0.01.  
CRT= Cognitive Reflection Test, APM= Advanced Progressive Matrices; ONS=Objective Numeracy  
Scale (9-Item); ONS 15=Objective Numeracy Scale (15-Item); SNS=Subjective Numeracy Scale.  
Listwise n=37, as individual difference data is missing for the same participants in CRT, ONS, SNS,  
and APM.  
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 Table 4. 
 Correlations Among Individual Difference Measures II (Spearman's Rho) 

  
SSS    

(n=42) 
 BAS       
(n=42) 

 BIS 
(n=42) 

ARQ  
     (n=42) 

AUDIT  
  (n=37) 

       SSS -       

     
BAS .23     -      

BIS .01  .19   -     

ARQ .30  .33*  .01   -    

    
AUDIT .11 .32  .10   -.06     -   
Note: * p<0.05; ** p<0.01.  
SSS=Spielberger’s Sensation Seeking, BAS=Behavioral Activation Scale; BIS=Behavioral Inhibition 
Scale; ARQ=Adolescent Risk Taking Questionnaire; AUDIT=Alcohol Use Disorders Identification 
Test.  Listwise n=37, as individual difference data is missing for the same participants in CRT, ONS, 
SNS, and APM.   
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

75 

 
Table 5. 
 Whole-Brain Contrasts Surviving FWE Correction or Uncorrected p < .001 (Experiment 1, N = 32 and < 2.5mm) 
 

Contrast  BA H __Coordinates (Peak)__               mean t      Voxels  p  
     X Y Z       
 
  
 Gist Framing > Gist No Framing  
 IPC/IPS        40,7   L -54 -44 44 3.67 388 .008      
         Parietal Inferior L               345 
      Parietal Superior L       28  

 
 IPC/IPS                         40,2   R 36 -56 36 3.62 619 .001 
      Parietal Inferior R        251 
      Parietal Superior R       92 
      Angular R       94 
      Postcentral R       51 
      SupraMarginal R       34 

  
 dlPFC                    46, 9,10      L -42 28 30 3.68 192 .017(U) 
      Frontal Inferior Tri L       128 
      Frontal  Mid L        64 

 
vlPFC       46,45   R  50 42 10 3.78 121 .05(U)  
     Frontal Inferior Tri R      68 
     Frontal Mid R       53 
 

 Verbatim Framing > Gist No Framing 
ACC       32, 33   L -6 8 24 3.63 358 .012 
    Cingulum Anterior L      215 
    Cingulum Mid L        53 
    Cingulum Anterior R       28 
    Frontal Superior Medial L       13 
    Cingulum Mid R                          8 
      
Verbatim No Framing > Gist No Framing 
IPC/IPS  40,2,7 R 40 -42 42 3.92 1,233 < .001 
    Parietal Inferior R        539 
    Parietal Superior R        165 
    Postcentral R        125 
    Angular R       101 
    Supramarginal R       80 
 
IPC/IPS  40,7 L -50 -44 40 3.75 1,530 < .001 
    Parietal Inferior L        979 
    Parietal Superior L        312 
    Precuneus L        102 
     
dlPFC  10 L  40 30 26 3.65 285 .034 
    Frontal Mid L       187 
    Frontal Inferior Tri L       95 
 
ACC  32,24 L -12 32 30 3.61 324 .022 
    Cingulum Anterior L       90 
    Cingulum Mid L        58 
    Frontal Supeior Medial L       55 
 
Verbatim + Mixed No Framing > Gist No Framing 
IPC  40,2 R -34 -42 40 3.64 296 .02(U) 
    Parietal Inferior L        236 
 
Verbatim >Gist 
ACC  32,9,24 L -8 38 20 4.32 311 .015  
    Cingulum Anterior L      235 
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    Frontal Supeior Medial L       41 
    Cingulum Mid L         11 

 
 

Loss>Gain 
 Temporal Sup L 13,22 L -44 -16 -4 3.78 123 .037(U) 
     Temporal_Sup_L       95 
     Insula_L       9 
___________________________________________________________________________________________________ 

Note.  Coordinates are in MNI space.  U, Uncorrected only; BA, Brodmann Area; SPL, Superior Parietal 

Lobule; IPL, Inferior Parietal Lobule; STG, Superior Temporal Gyrus; MTG, Medial Temporal Gyrus; ITG, 

Inferior Temporal Gyrus; PFC, Prefrontal Cortex; PCC, Posterior Cingulate Gyrus; PPC, posterior parietal 

cortex; RLPFC, Rostrolateral Prefrontal Cortex; SMA, SupplementaryMotor Area; TPJ, temporo-parietal 

junction. Voxels for regions in more than one cluster (within a single contrast) were added to those with the 

highest T value.   
 
 
 

Table 6. 
 Whole-Brain Contrasts Surviving FWE Correction or Uncorrected p < .001 (Experiment 2, N = 26 and < 2.5mm) 
 
 

Contrast  BA H __Coordinates (Peak)__               mean t      Voxels  p  
     X Y Z       
 
  
 

Gist Framing > Gist No Framing  
IPC/IPS  40 L -42 -50 58 3.68 519 .006     
  Parietal Inferior L               483 
  Parietal Superior L        17 
 
IPC/IPS  40 R 54 -42 50 3.82 237 .020(U) 
    Parietal Inferior R        212 
    Parietal Superior R        18 
 
Supramarginal  40,2 R -62 -24 28 3.82 194 .033(U) 
    Supramarginal Gyrus R      161 
    Postcentral R       32 

 
Risky > Sure 
Dorsal Striatum  R 30 -6 0 3.65 248 .012 
    Putamen R       176 
    Palidum  R       44 
 
Low Magnitude > High Magnitude 
dlPFC  8,9 L -36  26 44 3.86 152  .041(U) 
    Frontal Mid L         152 
 
Medium Magnitude > Low Magnitude 
Postcentral  6 L -52  -12 30 3.95 157  .041(U) 
    Postcentral L         143 
    Precentral L        14 
 
Mixed Medium Magnitude > Mixed High Magnitude 
dlPFC  10 L -30  40 14 3.82 413  .035 
    Frontal Mid L         162 
    Frontal Inf Tri L        41 
    Frontal Sup L        11 

 
___________________________________________________________________________________________________ 
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Note.  Coordinates are in MNI space.  U, Uncorrected only; BA, Brodmann Area; SPL, Superior Parietal 

Lobule; IPL, Inferior Parietal Lobule; STG, Superior Temporal Gyrus; MTG, Medial Temporal Gyrus; ITG, 

Inferior Temporal Gyrus; PFC, Prefrontal Cortex; PCC, Posterior Cingulate Gyrus; PPC, posterior parietal 

cortex; RLPFC, Rostrolateral Prefrontal Cortex; SMA, SupplementaryMotor Area; TPJ, temporo-parietal 

junction. Voxels for regions in more than one cluster (within a single contrast) were added to those with the 

highest T value.   
 
 
 

Table 7. 
Covariate Contrasts Surviving FWE Correction (Experiment 1, N = 32 and < 2.5mm)  
Sensation Seeking, Real Life Risk Taking 
 
 

Contrast  BA H __Coordinates (Peak)__               mean t      Voxels  p  
     X Y Z       
 
  
 SSS 

Gist Loss Sure > Gist Loss Risk 
IPC/IPS  7, 40, 5 L -28 -44 48 3.80 535 < .001      
  Precuneus L              180 
  Parietal Superior L        100 
  Parietal Inferior L        100 
  Postcentral L        70 
 
IPC  40, 3 R 34 -40 44 3.81 503 .003 
    Postcentral R        188 
    Supramarginal R        136 
    Parietal Inferior R        52 
    Rolandic Operculum R      10 
  
Temporal Superior 22, 38 R 54 -2 -12 3.81 165 .029(U) 
    Temporal Superior R      156 
    Insula R        6 
 
Gist Gain Sure >Verbatim Gain Risk 
Angular Gyrus 39 L -50 -76 28 3.65 139 .023(U) 
    Angular Gyrus L       58 
    Temporal Mid L        11 
 
Temporal  22, 38 R 54 -2 -12 3.89 165 .029(U) 
    Temporal_Sup_R       156 
    Insula_R        6 

 
Temporal  21, 13 L -40 0 -14 3.78 159 .032(U) 
    Temporal_Sup_L       101 
    Insula_L        19 
    Temporal_Pole_Sup_L      17 

 
ARQ TS 
Gist>Verbatim 
MCC  23, 24 R -4 -6 26 3.74 128  .038(U) 
    Cingulum Mid L        15 
    Cingulum Mid R        12 
 
ARQ Rebellious  
Verbatim Framing > Verbatim No Framing 
Precentral   6 R -22 -16 46 3.69 194 .044 
    Superior Motor Area L       33 
     Precentral L        19 
 
Precuneus R   R 40 -76 26 3.58 160 .012(U) 
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     Precuneus R        68 
     Cuneus R       17 
  
Temporal R  38, 47 R 54 0 -14 3.72 116 .027U) 
     Temporal Pole Superior R        24 
     Temporal Superior R      21 
     Temporal Mid R        16 
     Insula R        10 
 
Dorsal Striatum 13 R 34 4 10 3.65 99 .039(U) 
     Insula R         55 
     Putamen R        19 
 
 
Rolandic Oper R 22, 44 R 52 6 6 3.63 103 .036(U) 
     Rolandic Operculum R        79 
     Insula R        13    

___________________________________________________________________________________________________ 

Note.  Coordinates are in MNI space.  U, Uncorrected only; BA, Brodmann Area; SPL, Superior Parietal 

Lobule; IPL, Inferior Parietal Lobule; STG, Superior Temporal Gyrus; MTG, Medial Temporal Gyrus; ITG, 

Inferior Temporal Gyrus; PFC, Prefrontal Cortex; PCC, Posterior Cingulate Gyrus; PPC, posterior parietal 

cortex; RLPFC, Rostrolateral Prefrontal Cortex; SMA, SupplementaryMotor Area; TPJ, temporo-parietal 

junction. Voxels for regions in more than one cluster (within a single contrast) were added to those with the 

highest T value.  

 
Table 8. 
Covariate Contrasts Surviving FWE Correction (Experiment 1, N = 32 and < 2.5mm)  
Stress, Anxiety  
 
 

Contrast  BA H __Coordinates (Peak)__               mean t      Voxels  p  
     X Y Z       
 
  
 Perceived Stress Scale 

Framing > No Framing 
Temporal Mid 39,18,22, R 34 -74 14 4.09 2,325 < .001    
  Occipital Mid R  19,31,21      540 
  Temporal Mid R              416 
  Calcarine R        117 
  Temporal Superior R        105 
  Occipital Superior R       90 
  Cuneus R        82 
  Angular R        32 
  Precuneus R        16 
 
Occipital Mid  18,19,31 L -26 -82 8 3.98 645 < .001 
    Occipital Mid L         217 
    Occipital Superior L       137 
    Calcarine L         71 
    Cuneus L         55 
 
Temporal Mid  39 R -38 -68 14 3.81 279 .020 
    Temporal Mid L        107 
     Occipital Mid L        62 
 
dmPFC  11 L -24 38 14 3.71 99 .058(U) 
    Frontal_Inf_Orb_L       57 
    Frontal_Mid_Orb_L       34 
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vmPFC  11,10 R 12 54 -10 3.64 153 .022(U) 
    Frontal_Med_Orb_R       111  

      Frontal_Med_Orb_L       34 
 
SPC  7,5 L -16 -58 48 3.56 106 .051(U) 
    Parietal_Sup_L       83 
    Postcentral_L       12 
 
 
Gist Loss > Gist Gain  
Caudate  25 L 8 -2 -8 3.80 236 .037 
     Caudate L       84 
 
Loss Risky > Loss Sure  
Temporal Mid  18,39,19 L -38 -88 10 3.94 4,352 < .001 
     Occipital Mid R 31,17,40      510 

      Temporal Mid R 23,30,2      409 
     Calcarine L       394 
     Calcarine R        362 
     Angular R        257 
     Occipital Mid L        242 
     Cuneus L       194 
     Occipital Superior L       190 
     Cuneus R        166 
     Occipital Superior R       90 
     Temporal Superior R       85 
     Supramarginal R        84 
     Postcentral R        29 
     Precuneus R        26 
     Precuneus L        23 
     Hippocampus R       22 
     Parahippocampal Gyrus R       10 
 
IPC/IPS  3,4,6,7, L -4 -32 62 3.70 3,054 < .001 
    Postcentral L    40,5,2,39      639 
    Parietal Superior L        342 
    Paracentral Lobule L       333 

     Postcentral R        290 
     Precentral L        161 
     Parietal Superior R        115 
     Precuneus L        99 
     Parietal Inferior L        77 
     Angular L        47 
     Precentral R        38 

    Precuneus R        31 
                      Right Angular        18  

  
vlPFC               44,47,11 L -42 52 -8 3.83 555 .001 
    Inferior Frontal Orbital        184 

      Middle Frontal Orbital      129 
      Frontal Inf Tri L        83 
       Rolandic Operculum L       37 
       Postcentral Gyrus L       16   
 

vmPFC  10,11 R 12 68 -4 3.72 473 .002 
    Frontal Med Orb R       187 

      Frontal Med Orb L       91 
      Frontal Superior Orbital R      73 
      Frontal Superior Orbital L       36   
      Frontal Superior Med R       31 
 

Supramarginal L  40 L -50 -28 28 3.80 227 .042 
     Supramarginal L        115 

      Postcentral L        76 
      Rolandic Operculum L       16 
  

Trait Anxiety  
Verbatim Gain >Verbatim Loss 
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Postcentral R  2, 40 R 36 -30 42 3.84 212  .044 
    Postcentral R        181 
    Supramarginal R        30 
 
Mixed No Framing > Mixed Framing 
Frontal Mid  9,8 R 20 28 44 3.67 345 .049 
     Frontal Mid R         199 
     Frontal Superior R        146 
 
Frontal Mid L   8,9 L -38 30 38 3.63 380 .037 
     Frontal Mid L         298 
     Frontal Superior L        54 
 
BDI 
Verbatim Gain Sure >Verbatim Gain Risk 
MTG    21,22 L -60 -28  -8 3.77 192  .040 
    Temporal Mid L        157 
    Temporal Inf L        25 
 
Precuneus     23,31 L -4 -58  18 3.75 193  .040 
    Precuneus L         149 
    Precuneus R        24 
 
PHG   R 28 -22 -18 3.93 120 .020(U) 
    ParaHippocampal_R       60 
    Hippocampus_R       53 

 
Insula  13 R 34 -12 18 3.88 68 .068(U) 
    Insula_R        43 
 
vmPFC  11 L -2 56 -12 3.74 88 .041(U) 

     Frontal_Med_Orb_L       63 
     Frontal_Med_Orb_R       10 

 
Rolandic Oper 31 L -40 -34 20 3.69 90 .039(U) 
    Rolandic_Oper_L       35 
    Temporal_Sup_L       32 
  

___________________________________________________________________________________________________ 

Note.  Coordinates are in MNI space.  U, Uncorrected only; BA, Brodmann Area; SPL, Superior Parietal 

Lobule; IPL, Inferior Parietal Lobule; STG, Superior Temporal Gyrus; MTG, Medial Temporal Gyrus; ITG, 

Inferior Temporal Gyrus; PFC, Prefrontal Cortex; PCC, Posterior Cingulate Gyrus; PPC, posterior parietal 

cortex; RLPFC, Rostrolateral Prefrontal Cortex; SMA, SupplementaryMotor Area; TPJ, temporo-parietal 

junction. Voxels for regions in more than one cluster (within a single contrast) were added to those with the 

highest T value.   
 
 

Table 9. 
Covariate Contrasts Surviving FWE Correction (Experiment 1, N = 32 and < 2.5mm)  
PANAS-X 
 

Contrast  BA H __Coordinates (Peak)__               mean t      Voxels  p  
     X Y Z       
 
  
 PANAS Positive Affect 

Gist > Verbatim 
IPC  4,3,40,43 R -52 -18 22 3.75 970 < .001 
    Postcentral L  6,2      605 
    Supramarginal L       123 
    Parietal Inferior L        69 
    Temporal Superior L      51 
    Rolandic Operculum L       40 
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    Precentral L        27 
    Insula L        13 
 
Rolandic Oper  43,6,4,40 L 64 -4 12 3.76 421 .003   
  Rolandic Operculum              168 
  Postcentral R        161 
  Supramarginal R        58 
 
Cuneus  18,19 L -2 -86 22 3.58 282 .020 
    Cuneus L        187 
    Cuneus R        54 
    Occipital Superior R       19 
    Occipital Superior L       17 
  
No Framing > Framing 
Rolandic Oper  40,43 R 56 -22 22 3.75 247 .031 
    Rolandic Operculum R        80 
    Supramarginal R       72 
    Postcentral R       50 
    Temporal Superior R       26   

   
Gist No Framing >Verbatim Framing 
IPC   40,43 L -60 2 16 3.75 1,281 < .001 
    Postcentral L          667 
    Parietal Inferior L        201 
    Supramarginal L        176 
    Temporal Superior L       82 
    Rolandic Operculum L       58 
    Parietal Superior L        40 
    Frontal Inf Oper L        13 
    Insula L        13 
 
Rolandic Oper   43,6,44 R 64 -2 12 3.82 333 .015 
    Rolandic Oper R         139 
    Postcentral R        118 
    Supramarginal R       39 
    Precentral R        15 
 

                  PANAS Joviality 
Loss Sure > Loss Risky 
Supramarginal  40,3 R  52 -14 24 3.69 305 .015 
    Supramarginal R        117 
     Postcentral R        73 
    Temporal Superior R      42 
    Rolandic Operculum R      29 

 
PANAS Hostility  
Gist No Framing > Gist Framing  
vlPFC  9,46 R 40 22 24 3.80 361  .008 
    Frontal Inf Oper R       172 
    Frontal Inf Tri R       105 
    Frontal Mid R       51 
    Precentral R        13 
 
Superior Temporal  21,22 R 56 -12 -6 3.78 334  .011 
    Temporal Superior R      159 
    Temporal Mid R       152 
 
Dorsal Striatum  ------ R 26 -10 4 3.76 234  .040 
    Pallidum R       81 
    Putamen R       57 
 
Mixed No Framing > Mixed Framing 
Precuneus   ------ R 18 -32 20 3.57 602 .010 
    Precuneus R        28 
    Temporal Mid R       21 
     Hippocampus R        6 
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Risky>Sure 
Supramarginal   40,2,3 R 66 -16 22 3.78 554 .001 
    Supramarginal R        362 
     Postcentral R       168 
 
Gist Gain Risk > Gist Gain Sure 
Cuneus   7,31 L -10 -66 30 3.86 282 .010 
    Cuneus L        191 
     Precuneus L       70 
     Occipital Superior L       21 

 
PCC/MCC  23,31 L -2 -20 22 3.67 255 .016 
     Cingulum Posterior L       62 
     Cingulum Mid R       31 
     Cingulum Mid L        15 
 

                  PANAS Fatigue 
Verbatim Framing >Verbatim No Framing 
Occipital Mid   39,19 R  34 -80 14 3.65 428 .002 
    Occipital Mid R        199 
    Temporal Mid R       156 
    Occipital Superior R       19   

     
Postcentral   6,4 R  52 -12 32 3.76 324 .007 
    Postcentral R        267 
    Precentral R       53 

___________________________________________________________________________________________________ 

Note.  Coordinates are in MNI space.  U, Uncorrected only; BA, Brodmann Area; SPL, Superior Parietal 

Lobule; IPL, Inferior Parietal Lobule; STG, Superior Temporal Gyrus; MTG, Medial Temporal Gyrus; ITG, 

Inferior Temporal Gyrus; PFC, Prefrontal Cortex; PCC, Posterior Cingulate Gyrus; PPC, posterior parietal 

cortex; RLPFC, Rostrolateral Prefrontal Cortex; SMA, SupplementaryMotor Area; TPJ, temporo-parietal 

junction. Voxels for regions in more than one cluster (within a single contrast) were added to those with the 

highest T value.   
 
 
 

Table 10. 
Covariate Contrasts Surviving FWE Correction (Experiment 1, N = 32 and < 2.5mm)  
Numeracy, Parent Education 
 

Contrast  BA H __Coordinates (Peak)__               mean t      Voxels  p  
     X Y Z       
 
  
 ONS 11 Item 

Verbatim Loss >Verbatim Gain  
Insula   13,43,42 L -48 -16 -4 3.64 747 < .001      
  Temporal Superior L 22,3,40             206 
  Postcentral L        200 
  Rolandic Operculum L        94 
  Supramarginal L        73 
  Temporal Mid L        70 
  Insula L          56 
  Heschl L          20 
  Parietal Inferior L         19 
 
Rolandic Operculum R    43 R 58 -8 18 3.48 246 .027 
    Rolandic Operculum R         98 
    Temporal Superior R       66 
    Postcentral R        55 
    Supramarginal R       14 
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Verbatim Loss Sure >Verbatim Loss Risky 
VLPFC  10,46,11 L  46 50 -6 3.54 418 .003 
    Frontal Mid R        203 
    Frontal Mid Orbital R      119 
    Frontal Inferior Orbital R       35 
    Frontal Inferior Tri R       33 
    Frontal Superior Orbital R       13 
 
Rolandic Oper R   13 R 46 -2 22 3.65 194 .009(U) 
     Rolandic Operculum R       103 
     Insula R       25 
     Frontal Inferior Operculum R       10  
 
Verbatim Framing > Gist Framing 
 Precuneus  31 R 22 -46 36 3.61 117 .032(U) 
      Precuneus R        5 
 

 Socioeconomic Status: Parent Education  
Sure > Risky 
Insula   13 R 32 -32 26 4.01 370  .006 
    Insula R        37 
    Rolandic Operculum R       7 
 

___________________________________________________________________________________________________ 

Note.  Coordinates are in MNI space.  U, Uncorrected only; BA, Brodmann Area; SPL, Superior Parietal 

Lobule; IPL, Inferior Parietal Lobule; STG, Superior Temporal Gyrus; MTG, Medial Temporal Gyrus; ITG, 

Inferior Temporal Gyrus; PFC, Prefrontal Cortex; PCC, Posterior Cingulate Gyrus; PPC, posterior parietal 

cortex; RLPFC, Rostrolateral Prefrontal Cortex; SMA, SupplementaryMotor Area; TPJ, temporo-parietal 

junction. Voxels for regions in more than one cluster (within a single contrast) were added to those with the 

highest T value.   
 

 
 
 

 

 

 

 

 

 

 

 
 
 
 
 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

84 

 
 

References 
 

Albert, D.; Steinberg, L. (2011). "Judgment and Decision Making in Adolescence". Journal of      

     Research on Adolescence 21: 211. doi:10.1111/j.1532-7795.2010.00724.x 

Anderson, J. R., Betts, S., Ferris, J. L., & Fincham, J. M. (2011). Cognitive and metacognitive 

activity in mathematical problem solving: Prefrontal and parietal patterns. Cognitive, 

Affective & Behavioral Neuroscience, 11(1), 52-67. doi:10.3758/s13415-010-0011-0 

Andersen, L. M., Visser, I., Crone, E. A., Koolschijn, P. P., & Raijmakers, M. J. (2014).      

     Cognitive strategy use as an index of developmental differences in neural responses to  

     feedback. Developmental Psychology, 50(12), 2686-2696. doi:10.1037/a0038106 

Babor, T. F. (2006). Diageo, University College Dublin and the integrity of alcohol science: It's  

 time to draw the line between public health and public relations. Addiction, 101(10),    

1375-1377 

Barraclough, D. J., Conroy, M. L., & Lee, D. (2004). Prefrontal cortex and decision making in a  

     mixed-strategy game. Nature Neuroscience, 7(4), 404-410. doi:10.1038/nn1209 

Bechara, A., Damasio, H., Damasio, A. R., & Lee, G. P. (1999). Different contributions of the  

     human amygdala and ventromedial prefrontal cortex to decision-making. The Journal Of 

     Neuroscience, 19(13), 5473-5481 

Beck, A. T., Steer, R.A., & Garbin, M.G. (1988) Psychometric properties of the Beck  

   Depression Inventory: Twenty-five years of evaluation. Clinical Psychology Review,  8(1),      

77-100 

Beck, A.T., Ward, C. H., Mendelson, M., Mock, J., & Erbaugh, J. (1961) An inventory for  

     measuring depression. Archives of General Psychiatry, 4, 561-571 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

85 

Best, R., & Charness, N. (2015). Age differences in the effect of framing on risky choice: A  

     meta-analysis. Psychology And Aging, 30(3), 688-698. doi:10.1037/a0039447 

Brand, M., Labudda, K., & Markowitsch, H. J. (2006). Neuropsychological correlates of  

     decision-making in ambiguous and risky situations. Neural Networks, 19(8), 1266-1276.  

     doi:10.1016/j.neunet.2006.03.001 

Braams, B. R., van Duijvenvoorde, A. K., Peper, J. S., & Crone, E. A. (2015). Longitudinal  

     changes in adolescent risk-taking: A comprehensive study of neural responses to 

rewards, pubertal development, and risk-taking behavior. The Journal Of Neuroscience, 

35(18), 7226-7238 

Brainerd, C. J. (1981). Working memory and the developmental analysis of probability  

     judgment. Psychological Review, 88(6), 463-502. doi:10.1037/0033-295X.88.6.463 

Brainerd, C. J., & Gordon, L. L. (1994). Development of verbatim and gist memory for  

     numbers. Developmental Psychology, 30(2), 163-177. doi:10.1037/0012-1649.30.2.163 

Brainerd, C. J., & Reyna, V. F. (2007). Explaining developmental reversals in false memory.  

     Psychological Science, 18(5), 442-448. doi:10.1111/j.1467-9280.2007.01919.x 

Brainerd, C. J., Reyna, V. F., & Howe, M. L. (2009). Trichotomous processes in early memory 

      development, aging, and neurocognitive impairment: A unified theory. Psychological  

      Review, 116(4), 783-832. doi:10.1037/a0016963 

Brainerd, C. J., Reyna, V. F., & Zember, E. (2011). Theoretical and forensic implications of  

     developmental studies of the DRM illusion. Memory & Cognition, 39(3), 365-380.  

     doi:10.3758/s13421-010-0043-2 

Buhr, K., & Dugas, M. J. (2009). The role of fear of anxiety and intolerance of uncertainty in  

worry: An experimental manipulation. Behaviour Research And Therapy, 47(3), 215-223. 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

86 

doi:10.1016/j.brat.2008.12.004 

Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral activation, and affective  

     responses to impending reward and punishment: The BIS/BAS Scales. Journal Of  

     Personality And Social Psychology, 67(2), 319-333. doi:10.1037/0022-3514.67.2.319 

Casey, C. Y., Greenberg, M. A., Nicassio, P. M., Harpin, R. E., & Hubbard, D. (2008).  

Transition from acute to chronic pain and disability: A model including cognitive, 

affective, and trauma factors. Pain, 134(1-2), 69-79. doi:10.1016/j.pain.2007.03.032 

Chick, C.F., Reyna, V.R., Corbin, J. C. (2014). Framing Effects are Robust to Linguistic                             

Disambiguation: A Critical Test of Contemporary Theory. Journal of Experimental 

Psychology: Learning, Memory, and Cognition, in press 

Chochon, F., Cohen, L., van de Moortele, P. F., & Dehaene, S. (1999). Differential 

contributions of the left and right inferior parietal lobules to number processing. Journal 

Of Cognitive Neuroscience, 11(6), 617-630. doi:10.1162/089892999563689 

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress.     

  Journal Of Health And Social Behavior, 24(4), 385-396. doi:10.2307/2136404   

Costello, E. J., He, J. P., Sampson, N. A., Kessler, R. C., & Merikangas, K. R. (2013). 

Services  for adolescents with psychiatric disorders: 12-month data from the National 

Comorbidity Survey–Adolescent. Psychiatric Services, 65(3), 459 

Crone, E. A., & van der Molen, M. W. (2004). Developmental changes in real life decision 

making: Performance on a gambling task previously shown to depend on the ventromedial 

prefrontal cortex. Developmental Neuropsychology, 25(3), 251-279. 

doi:10.1207/s15326942dn2503_2 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

87 

Crone, E. A., Zanolie, K., Van Leijenhorst, L., Westenberg, P. M., & Rombouts, S. A. R. 

B.(2008). Neural mechanisms supporting flexible performance adjustment during 

development. Cognitive, Affective, & Behavioral Neuroscience, 8, 165–177. 

10.3758/CABN.8.2.165 

Danker, J., & Anderson, J. (2007). The roles of prefrontal and posterior parietal cortex in 

algebra problem solving: A case of using cognitive modeling to inform neuroimaging data. 

Neuro- image, 35, 1365–1377. 

Davies, P. L., Segalowitz, S. J., & Gavin, W. J. (2004). Development of error-monitoring event-

related potentials in adolescents. In R. E. Dahl, L. P. Spear, R. E. Dahl, L. P. Spear (Eds.), 

Adolescent brain development: Vulnerabilities and opportunities (pp. 324-328). New York, 

NY, US: New York Academy of Sciences 

Dehaene, S., & Cohen, L. (1997). Cerebral pathways for calculation: Double dissociation 

between rote verbal and quantitative knowledge of arithmetic. Cortex: A Journal Devoted 

To The Study Of The Nervous System And Behavior, 33(2), 219-250. doi:10.1016/S0010-

9452(08)70002-9 

Dehaene, S., Spelke, E., Pinel, P., Stanescu, R., & Tsivkin, S. (1999). Sources of mathematical 

thinking: Behavioral and brain-imaging evidence. Science, 284(5416), 970-974. 

doi:10.1126/science.284.5416.970 

Desco, M., Navas-Sanchez, F. J., Sanchez-González, J., Reig, S., Robles, O., Franco, C., & ... 

Arango, C. (2011). Mathematically gifted adolescents use more extensive and more bilateral 

areas of the fronto-parietal network than controls during executive functioning and fluid 

reasoning tasks. Neuroimage, 57(1), 281-292. doi:10.1016/j.neuroimage.2011.03.063 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

88 

Delgado, M. R., Jou, R. L., LeDoux, J. E., & Phelps, E. A. (2009). Avoiding negative outcomes: 

Tracking the mechanisms of avoidance learning in humans during fear conditioning. 

Frontiers In Behavioral Neuroscience, 3doi:10.3389/neuro.08.033.2009 

De Martino, B., Harrison, N. A., Knafo, S., Bird, G., & Dolan, R. J. (2008). Explaining 

enhanced logical consistency during decision making in autism. The Journal Of 

Neuroscience, 28(42), 10746-10750. doi:10.1523/JNEUROSCI.2895-08.2008 

De Martino, B., Kumaran, O., Seymour, B., & Dolan, R. J. (2006). Frames, Biases, and Rational 

Decision-Making in the Human Brain. Science, 313(5787), 684-687. 

doi:10.1126/science.1128356 

Dolle, K., Schulte-Körne, G., O'Leary, A. M., von Hofacker, N., Izat, Y., & Allgaier, A. (2012). 

The beck depression Inventory-II in adolescent mental health patients: Cut-off scores for 

detecting depression and rating severity. Psychiatry Research, 200(2-3), 843-848. 

doi:10.1016/j.psychres.2012.05.011 

Engelmann, J. B., & Tamir, D. (2009). Individual differences in risk preference predict neural 

responses during financial decision-making. Brain Research, 129028-51. 

doi:10.1016/j.brainres.2009.06.078 

Ernst, M., Grant, S. J., London, E. D., Contoreggi, C. S., Kimes, A. S., & Spurgeon, L. (2003). 

Decision making in adolescents with behavior disorders and adults with substance abuse. 

The American Journal Of Psychiatry, 160(1), 33-42. doi:10.1176/appi.ajp.160.1.33 

Estrada-Martínez, L. M., Caldwell, C. H., Bauermeister, J. A., & Zimmerman, M. A. (2012). 

Stressors in multiple life-domains and the risk for externalizing and internalizing behaviors 

among African Americans during emerging adulthood. Journal Of Youth And Adolescence, 

41(12), 1600-1612. doi:10.1007/s10964-012-9778-3 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

89 

Fagerlin, A., Zikmund-Fisher, B.J., Ubel, P.A., Janovic, A. (2007). Measuring numeracy 

without a math test: Development of the subjective numeracy scale. Medical Decision 

Making, 27, 672-680 

Festinger, L. (1957). A Theory of Cognitive Dissonance. Stanford, CA: Stanford University 

Press 

Figner, B., Mackinlay, R. J., Wilkening, F., & Weber, E. U. (2009). Affective and deliberative 

processes in risky choice: Age differences in risk taking in the Columbia Card Task. Journal 

Of Experimental Psychology: Learning, Memory, And Cognition, 35(3), 709-730. 

doi:10.1037/a0014984. Reyna, V. F., & Farley, F. (2006) 

Figner, B., Mackinlay, R. J., Wilkening, F., & Weber, E. U. (2009). Affective and deliberative 

processes in risky choice: Age differences in risk taking in the Columbia Card Task. 

Journal Of Experimental Psychology: Learning, Memory, And Cognition, 35(3), 709-730. 

doi:10.1037/a0014983 

Figner, B., & Weber, E. U. (2011). Who takes risks when and why? Determinants of risk taking. 

Current Directions In Psychological Science, 20(4), 211-216. 

doi:10.1177/096372141141579 

Fracalanza, K., Koerner, N., Deschênes, S. S., & Dugas, M. J. (2014). Intolerance of uncertainty 

mediates the relation between generalized anxiety disorder symptoms and anger. Cognitive 

Behaviour Therapy, 43(2), 122-132. doi:10.1080/16506073.2014.888754 

Frederick, S. (2005). Cognitive reflection and decision making. Journal of Economic 

Perspectives, 19(4), 25-42. doi: 10.1257/08953305775196732 

Gaissmaier, W., & Schooler, L. J. (2008). The smart potential behind probability matching. 

Cognition, 109(3), 416-422. doi:10.1016/j.cognition.2008.09.007 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

90 

Garcia-Retamero, R., & Galesic, M. (2010). How to reduce the effect of framing on messages 

about health. Journal Of General Internal Medicine, 25(12), 1323-1329. 

doi:10.1007/s11606-010-1484-9 

Gerlach, K. D., Spreng, R. N., Madore, K. P., & Schacter, D. L. (2014). Future planning: 

Default network activity couples with frontoparietal control network and reward-processing 

regions during process and outcome simulations. Social Cognitive And Affective 

Neuroscience, 9(12), 1942-1951. doi:10.1093/scan/nsu001      

Gonzalez, C., Dana, J., Koshino, H., & Just, M. (2005). The framing effect and risky decisions: 

Examining cognitive functions with fMRI. Journal Of Economic Psychology, 26(1), 1-20. 

doi:10.1016/j.joep.2004.08.004 

Gullone, E., Moore, S., Moss, S., & Boyd, C. (2000). The Adolescent Risk-Taking 

Questionnaire: Development and psychometric evaluation. Journal Of Adolescent Research, 

15(2), 231-250. doi:10.1177/0743558400152003 

Hooper, C. J., Luciana, M., Conklin, H. M., & Yarger, R. S. (2004). Adolescents' Performance 

on the Iowa Gambling Task: Implications for the Development of Decision Making and 

Ventromedial Prefrontal Cortex. Developmental Psychology, 40(6), 1148-1158. 

doi:10.1037/0012-1649.40.6.1148 

Hoyle, R. H., Stephenson, M. T., Palmgreen, P., Pugzles Lorch, E., & Donohew, R. L. (2002). 

Reliability and validity of a brief measure of sensation seeking. Personality And Individual 

Differences, 32(3), 401-414. doi:10.1016/S0191-8869(01)00032-0 

Huettel, S. A. (2006). Behavioral, but not reward, risk modulates activation of prefrontal, 

parietal, and insular cortices. Cognitive, Affective & Behavioral Neuroscience, 6(2), 141-

151. doi:10.3758/CABN.6.2.141 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

91 

Huettel, S. A., Song, A. W., & McCarthy, G. (2005). Decisions under Uncertainty: Probabilistic 

Context Influences Activation of Prefrontal and Parietal Cortices. The Journal Of 

Neuroscience, 25(13), 3304-3311. doi:10.1523/JNEUROSCI.5070-04.2005 

Iordan, A. D., Dolcos, S., Denkova, E., & Dolcos, F. (2013). Sex differences in the response to 

emotional distraction: An event-related fMRI investigation. Cognitive, Affective & 

Behavioral Neuroscience, 13(1), 116-134. doi:10.3758/s13415-012-0134-6 

Kadosh, R. C., & Walsh, V. (2009). Numerical representation in the parietal lobes: Abstract or 

not abstract?. Behavioral And Brain Sciences, 32(3-4), 313-328. 

doi:10.1017/S0140525X09990938 

Kahneman, D. (2003). A perspective on judgment and choice: Mapping bounded rationality. 

American Psychologist, 58(9), 697-720. doi:10.1037/0003-066X.58.9.697 

Keren, G., & Schul, Y. (2009). Two is not always better than one: A critical evaluation of two-

system theories. Perspectives On Psychological Science, 4(6), 533-550. 

doi:10.1111/j.1745-6924.2009.01164.x 

Knetsch, Jack L., "The Endowment Effect and Evidence of Nonreversible Indifference Curves," 

American Economic Review, 1989, 79, 1277-1284 

Krain, A. L., Hefton, S., Pine, D. S., Ernst, M., Castellanos, F. X., Klein, R. G., & Milham, M. 

P. (2006). An fMRI examination of developmental differences in the neural correlates of 

uncertainty and decision-making. Journal Of Child Psychology And Psychiatry, 47(10), 

1023-1030. doi:10.1111/j.1469-7610.2006.01677.x 

Kruglanski, A. W., & Gigerenzer, G. (2011). Intuitive and deliberate judgments are based on 

common principles. Psychological Review, 118(1), 97-109. doi:10.1037/a0020762 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

92 

Kühberger, A., & Tanner, C. (2010). Risky choice framing: Task versions and a comparison of 

prospect theory and fuzzy-trace theory. Journal Of Behavioral Decision Making, 23(3), 314-

329. doi:10.1002/bdm.656 

Lemer, C., Dehaene, S., Spelke, E., & Cohen, L. (2003). Approximate quantities and exact 

number words: Dissociable systems. Neuropsychologia, 41(14), 1942-1958. 

doi:10.1016/S0028-3932(03)00123-4 

Levin, I. P., & Hart, S. S. (2003). Risk preferences in young children: Early evidence of 

individual differences in reaction to potential gains and losses. Journal Of Behavioral 

Decision Making, 16(5), 397-413. doi:10.1002/bdm.453 

Lipkus, I.M., Samsa, G., & Rimer, B.K. (2001). General performance on a numeracy scale 

among highly-educated samples. Medical Decision Making, 21, 37-44 

Matheny, A. P., Wachs, T. D., Ludwig, J. L., & Phillips, K. (1995). Bringing order out of chaos: 

Psychometric characteristics of the confusion, hubbub, and order scale. Journal Of Applied 

Developmental Psychology, 16(3), 429-444. doi:10.1016/0193-3973(95)90028-4 

Nelson, W. L., Moser, R. P., & Han, P. J. (2013). Exploring objective and subjective numeracy 

at a population level: Findings from the 2007 Health Information National Trends Survey 

(HINTS). Journal Of Health Communication, 18(2), 192-205. 

doi:10.1080/10810730.2012.688450 

Peters, E. (2012). Beyond comprehension: The role of numeracy in judgments and decisions. 

Current Directions In Psychological Science, 21(1), 31-35. doi:10.1177/0963721411429960 

Peters, E., & Levin, I. P. (2008). Dissecting the risky-choice framing effect: Numeracy as an 

individual-difference factor in weighting risky and riskless options. Judgment And Decision 

Making, 3(6), 435-448 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

93 

Peters, E., Västfjäll, D., Slovic, P., Mertz, C. K., Mazzocco, K., & Dickert, S. (2006). Numeracy 

and Decision Making. Psychological Science, 17(5), 407-413. doi:10.1111/j.1467-

9280.2006.01720.x 

Pine, D. S., Cohen, P., Gurley, D., Brook, J., & Ma, Y. (1998). The risk for early-adulthood 

anxiety and depressive disorders in adolescents with anxiety and depressive disorders. 

Archives Of General Psychiatry, 55(1), 56-64. doi:10.1001/archpsyc.55.1.56 

Preuschoff, K., Quartz, S. R., & Bossaerts, P. (2008). Human insula activation reflects risk 

prediction errors as well as risk. The Journal Of Neuroscience, 28(11), 2745-2752. 

doi:10.1523/JNEUROSCI.4286-07.2008 

Raven, J.C. (1938). Progressive Matrices. London: H.K. Lewis & Co., Ltd. 

Reyna, V. F. (2004). How people make decisions that involve risk: A dual-processes approach. 

Current Directions In Psychological Science, 13(2), 60-66. doi:10.1111/j.0963-

7214.2004.00275.x 

Reyna, V. F. (2008). "A Theory of Medical Decision Making and Health: Fuzzy Trace Theory". 

Medical Decision Making 28 (6): 850–865. doi:10.1177/0272989X08327066. 

PMC 2617718. PMID 19015287 

Reyna, V. F. (2012). A new intuitionism: Meaning, memory, and development in Fuzzy-trace 

theory. Judgment And Decision Making, 7(3), 332-359 

Reyna, V. F., Adam, M. B., Poirier, K., LeCroy, C. W., & Brainerd, C. J. (2005). Risky 

decision-making in childhood and adolescence: A fuzzy-trace theory approach. In J. Jacobs 

& P. Klaczynski (Eds.), The development of children's and adolescents' judgment and 

decision-making (pp. 77-106) Mahwah, NJ: Erlbaum 

Reyna, V. F., & Brainerd, C. J. (1991). Fuzzy-trace theory and children’s acquisition of 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

94 

scientific and mathematical concepts. Learning and Individual Differences, 3, 27-60. 

doi:10.1016/1041-6080(91)90003-J 

Brainerd, C. J., & Reyna, V. F. (1993). Memory independence and memory interference in 

cognitive development. Psychological Review, 100(2), 319. doi:10.1037/0033-

295X.100.2.319 

Reyna, V. F., & Brainerd, C. J. (1995). Fuzzy-trace theory: Some foundational issues. Learning 

And Individual Differences, 7(2), 145-162. doi:10.1016/1041-6080(95)90028-4 

Reyna, V. F., & Brainerd, C. J. (2007). The importance of mathematics in health and human 

judgment: Numeracy, risk communication, and medical decision making. Learning And 

Individual Differences, 17(2), 147-159. doi:10.1016/j.lindif.2007.03.010 

Reyna, V. F., & Brainerd, C. J. (2008). Numeracy, ratio bias, and denominator neglect in 

judgments of risk and probability. Learning And Individual Differences, 18(1), 89-107. 

doi:10.1016/j.lindif.2007.03.011 

Reyna, V. F., & Casillas, W. (2009). Development and dual processes in moral reasoning: A 

fuzzy-trace theory approach. In D. M. Bartels, C. W. Bauman, L. J. Skitka, D. L. Medin, D. 

M. Bartels, C. W. Bauman, ... D. L. Medin (Eds.) , Moral judgment and decision making 

(pp. 207-236). San Diego, CA, US: Elsevier Academic Press. doi:10.1016/S0079-

7421(08)00407-6 

Reyna, V. F., Chapman, S. B., Dougherty, M. R., & Confrey, J. (2012). The adolescent brain: 

Learning, reasoning, and decision making. Washington, DC, US: American Psychological 

Association. doi:10.1037/13493-000 

Reyna, V. F., Chick, C. F., Corbin, J. C., & Hsia, A. N. (2014). Developmental reversals in    

risky decision making: Intelligence agents show larger decision biases than college students. 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

95 

Psychological Science, 25, 76–84. http://dx.doi.org/10.1177/0956797613497022  

Reyna, V. F., & Ellis, S. C. (1994). Fuzzy-trace theory and framing effects in children's risky 

decision making. Psychological Science, 5(5), 275-279. doi:10.1111/j.1467-

9280.1994.tb00625.x  

Reyna, V. F., & Farley, F. (2006). Risk and rationality in adolescent decision-making: 

Implications for theory, practice, and public policy. Psychological Science in the Public 

Interest, 7(1), 1-44. doi:10.1111/j.1529-1006.2006.00026.x 

Reyna, V. F., & Kiernan, B. (1994). Development of gist versus verbatim memory in sentence 

recognition: Effects of lexical familiarity, semantic content, encoding instructions, and 

retention interval. Developmental Psychology, 30(2), 178-191. doi:10.1037/0012-

1649.30.2.178 

Reyna, V. F., Nelson, W. L., Han, P. K., & Dieckmann, N. F. (2009). How numeracy influences 

risk comprehension and medical decision making. Psychological Bulletin, 135(6), 943-973. 

doi:10.1037/a0017327 

Risk and Rationality in Adolescent Decision Making: Implications for Theory, Practice, and 

Public Policy. Psychological Science In The Public Interest, 7(1), 1-44. doi:10.1111/j.1529-

1006.2006.00026.x 

Rivers, S. E., Reyna, V. F., & Mills, B. A. (2008). Risk taking under the influence: A fuzzy-

trace theory of emotion in adolescence. Developmental Review, 28, 107-144. 

doi:10.1016/j.dr.2007.11.002 

Roiser, J. P., de Martino, B., Tan, G. Y., Kumaran, D., Seymour, B., Wood, N. W., & Dolan, R. 

J. (2009). A genetically mediated bias in decision making driven by failure of amygdala 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

96 

control. The Journal Of Neuroscience, 29(18), 5985-5991. doi:10.1523/JNEUROSCI.0407-

09.2009 

Roitman, J. D., Brannon, E. M., & Platt, M. L. (2012). Representation of numerosity in 

posterior parietal cortex. Frontiers In Integrative Neuroscience, 

6doi:10.3389/fnint.2012.00025 

R.W. Cox (1996) AFNI: software for analysis and visualization of functional magnetic 

resonance neuroimages. Computers and biomedical research, an international journal, Vol. 

29, No. 3., pp. 162-173 

Shapero, B. G., & Steinberg, L. (2013). Emotional reactivity and exposure to household stress 

in childhood predict psychological problems in adolescence. Journal Of Youth And 

Adolescence, 42(10), 1573-1582. doi:10.1007/s10964-013-9954-0 

Strough, J.; Karns, T. E.; Schlosnagle, L. (2011). "Decision-making heuristics and biases across 

the life span". Annals of the New York Academy of Sciences 1235: 57–74. 

doi:10.1111/j.1749-6632.2011.06208.x. PMID 22023568 

Samuelson, W.; Zeckhauser, R. (1988). "Status quo bias in decision making". Journal of Risk 

and Uncertainty 1: 7–59. doi:10.1007/bf0005 

Sanfey, A. G., Rilling, J. K., Aronson, J. A., Nystrom, L. E., & Cohen, J. D. (2003). The neural 

basis of economic decision-making in the Ultimatum Game. Science, 300(5626), 1755-

1758. doi:10.1126/science.1082976 

Saunders, J. B., Aasland, O. G., Babor, T. F., de la Fuente, J. R., & Grant, M. (1993). 

Development of the Alcohol Use Disorders Identification Test (AUDIT): WHO 

collaborative project on early detection of persons with harmful alcohol consumption: II. 

Addiction, 88(6), 791-804. doi:10.1111/j.1360-0443.1993.tb02093.x 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

97 

Schlottmann, A.; Tring, J. (2005). "How Children Reason about Gains and Losses: Framing 

Effects in Judgement and Choice". Swiss Journal of Psychology 64 (3): 153. 

doi:10.1024/1421-0185.64.3.153 

Spielberger, C. D., Gorsuch, R. L., Lushene, R., Vagg, P. R., & Jacobs, G. A. (1983). Manual 

for the State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press. 

Spinillo, A. G., & Bryant, P. (1991). Children's proportional judgments: The importance of 

'half.'. Child Development, 62(3), 427-440. doi:10.2307/1131121 

Steinberg, L. (2008). A social neuroscience perspective on adolescent risk-taking Dev Rev, 28, 

pp. 78–106 

Stephenson, M. T., Hoyle, R. H., Palmgreen, P., & Slater, M. D. (2003). Brief measures of 

sensation seeking for screening and large-scale surveys. Drug And Alcohol Dependence, 

72(3), 279-286. doi:10.1016/j.drugalcdep.2003.08.003 

Studer, B., Manes, F., Humphreys, G., Robbins, T. W., & Clark, L. (2015). Risk-sensitive 

decision-making in patients with posterior parietal and ventromedial prefrontal cortex 

injury. Cerebral Cortex, 25(1), 1-9. doi:10.1093/cercor/bht197 

Talmi, D., Hurlemann, R., Patin, A., & Dolan, R. J. (2010). Framing effect following bilateral 

amygdala lesion. Neuropsychologia, 48(6), 1823-1827. 

doi:10.1016/j.neuropsychologia.2010.03.005 

Tversky, A., & Kahneman, D. (2004). The Framing of Decisions and the Psychology of Choice. 

In D. A. Balota, E. J. Marsh (Eds.), Cognitive psychology: Key readings (pp. 621-630). New 

York, NY, US: Psychology Press 

Watson, D., & Clark, L. A. (1994). The PANAS-X: Manual for the positive and negative affect 

schedule-Expanded Form. Iowa City: University of Iowa 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

98 

Watson, D.; Clark, L. A.; Tellegen, A. (1988). "Development and Validation of Brief Measures 

of Positive and Negative Affect: The PANAS Scales". Journal of personality and social 

psychology. 

Van Der Maas, H. L. J., & Straatemeier, M. (2008). How to detect cognitive strategies: 

Commentary on “Differentiation and integration: Guiding principles for analyzing cognitive 

change.”Developmental Science, 11, 449–453. 10.1111/j.1467-7687.2008.00690.x 

Van Duijvenvoorde, A. K., Huizenga, H. M., Somerville, L. H., Delgado, M. R., Powers, A., 

Weeda, W. D., & Figner, B. (2015). Neural correlates of expected risks and returns in risky 

choice across development. The Journal Of Neuroscience, 35(4), 1549-1560. 

doi:10.1523/JNEUROSCI.1924-14.2015 

Van Duijvenvoorde, A. K., Jansen, B. J., Bredman, J. C., & Huizenga, H. M. (2012). Age-

related changes in decision making: Comparing informed and noninformed situations. 

Developmental Psychology, 48(1), 192-203. doi:10.1037/a0025601 

Van Duijvenvoorde, A. C. K., Zanolie, K., Rombouts, S. A. R. B., Raijmakers, M. E. J., & 

Crone, E. A. (2008). Evaluating the negative or valuing the positive? Neural mechanisms 

supporting feedback-based learning across development. The Journal of Neuroscience, 28, 

9495–9503. 10.1523/JNEUROSCI.1485-08.2008 

Venkatraman, V., Ansari, D., & Chee, M. L. (2005). Neural correlates of symbolic and non-

symbolic arithmetic. Neuropsychologia, 43(5), 744-753. 

doi:10.1016/j.neuropsychologia.2004.08.005 

Venkatraman, V., & Huettel, S. A. (2012). Strategic control in decision-making under 

uncertainty. European Journal Of Neuroscience, 35(7), 1075-1082. doi:10.1111/j.1460-

9568.2012.08009.x 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

99 

Vickery, T. J., & Jiang, Y. V. (2009). Inferior parietal lobule supports decision making under 

uncertainty in humans. Cerebral Cortex, 19(4), 916-925. doi:10.1093/cercor/bhn140 

Von Neumann, J., & Morgenstern, O. (1944). Theory of games and economic behavior. 

Princeton, NJ, US: Princeton University Press 

Zuckerman, M., Kuhlman, D. M., Joireman, J., Teta, P., & Kraft, M. (1993). A comparison of 

three structural models for personality: The Big Three, the Big Five, and the Alternative 

Five. Journal Of Personality And Social Psychology, 65(4), 757-768. doi:10.1037/0022 

3514.65.4.75 

 

 

 

 

 

 

 

 

 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

100 

 

Footnotes 

1. The trolley problem, posed by philosopher Philipa Foot in 1967, raised the issue of 

culpability when making a risky decision: “Imagine you notice five people tied to train 

tracks with a trolley briskly approaching them. You are in front of a lever that will, if 

pulled, divert the train away from these five people, however it will cause the train to hit 

another person, who just happens to be standing in the tracks the trolley would be 

diverted to. Would you pull the lever and save the five people, but be directly 

responsible for the death of another?” Whereas most people would choose to save the 

five, this problem elucidates the matter of perceived direct culpability for one’s actions 

when these actions might negatively affect others. 

2. Framing effects are thought to violate the tenet of descriptive invariance, but some have 

argued that only formal, not logical, equivalence is met, meaning framing effects do not 

demonstrate a violation of rationality if this requires the existence of logical equivalence 

between frames (e.g., Sher and McKenzie, 2006; Kuhberger and Tanner, 2010). 

3. Unless otherwise specified, post hoc testing was run using pairwise comparisons of 

estimated marginal means with Bonferroni adjusted α levels. 

4. Due to a violation of the sphericity assumption as measured by Mauchly’s Test of 

Sphericity, Huynh-Feldt statistics were reported for this effect. 

5. Experiment one and two results were consistent with each other. 
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     Appendix A 

     Framing Stimuli A, 1 and 2  

V1 Loss: Imagine the U.S. is preparing for the outbreak of an unusual Asian disease, which is 
expected to kill 600 people.  Please indicate which option you prefer.  
   
A: 400 people die for sure.  
B: 2/3 probability 600 people die.  
 
M1 Loss: Imagine the U.S. is preparing for the outbreak of an unusual Asian disease, which is 
expected to kill 600 people.  Please indicate which option you prefer. 
 
A: 400 people die for sure.  
B: 2/3 probability 600 people die and 1/3 probability no one dies.  
 
G1 Loss: Imagine the U.S. is preparing for the outbreak of an unusual Asian disease, which is 
expected to kill 600 people.  Please indicate which option you prefer. 
 
A: 400 people die for sure.  
B: 1/3 probability no one dies.  
 
V2 Gain: Imagine you are on a game show and have accumulated 1,000 dollars that is now at 
stake. You have two choices. 
   
A:  Win 250 dollars for sure.  
B: 25% chance you win 1,000 dollars.  
  
M2 Gain: Imagine you are on a game show and have accumulated 1,000 dollars that is now at 
stake. You have two choices. 
   
A: Win  250 dollars for sure.  
B: A 25% chance you win 1,000 dollars and a 75% chance you win nothing.  
 
G2 Gain: Imagine you are on a game show and have accumulated 1,000 dollars that is now at 
stake. You have two choices. 
 
A: Win 250 dollars for sure.  
B: 75% chance you win nothing.  
 
V3 Loss: You agree to test a new casino game in which 45 is at stake. Indicate the option you 
prefer.  
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A: Lose 15 dollars for sure.  
B: 1/3 probability you lose 45 dollars.  
 
M3 Loss: You agree to test a new casino game in which 45 dollars is at stake. Indicate the 
option you prefer. 
   
A: Lose 15 dollars for sure.  
B: 1/3 probability you lose 45 dollars and 2/3 probability you lose nothing.  
 
G3 Loss: You agree to test a new casino game in which 45 dollars is at stake. Indicate the 
option you prefer. 
 
A: Lose 15 dollars for sure.  
B: 2/3 probability you lose nothing.  
 
V4 Gain: 1,000 people are expected to die from a disease. You have a choice between two 
programs to combat the disease.  
   
A: 300 people saved for sure.  
B: 30% chance 1,000 people saved.  
 
M4 Gain: 1,000 people are expected to die from a disease. You have a choice between two 
programs to combat the disease.  
   
A: 300 people saved for sure.  
B: 30% chance 1,000 people saved and 70% chance no one saved.  
 
G4 Gain: 1,000 people are expected to die from a disease. You have a choice between two 
programs to combat the disease.   
 
A: 300 people saved for sure.  
B: 70% chance no one saved.  
 
V5 Loss: You are playing a game where you have a chance to win or lose money, with 20 
dollars at stake. Indicate the option you prefer.  
   
A: Lose 15 dollars for sure.  
B: 3/4 probability you lose 20 dollars.  
 
M5 Loss: You are playing a game where you have a chance to win or lose money, with 20 
dollars at stake. Indicate the option you prefer.  
   
A: Lose 15 dollars for sure.  
B: 3/4 probability you lose 20 dollars and 1/4 probability you lose nothing.  
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G5 Loss: You are playing a game where you have a chance to win or lose money, with 20 
dollars at stake. Indicate the option you prefer.  
   
A: Lose 15 dollars for sure.  
B: 1/4 probability you lose nothing.  
 
V6 Gain: Imagine that a new strain of AIDS is expected to kill 1,500 people this year. You 
have a choice between two drug trials.  
   
A: 600 people saved for sure.  
B: 40% chance 1,500 people saved.  
 
M6 Gain: Imagine that a new strain of AIDS is expected to kill 1,500 people this year. You 
have a choice between two drug trials.  
 
A: 600 people saved for sure.  
B: 40% chance 1,500 people saved and 60% chance no one saved.  
 
G6 Gain: Imagine that a new strain of AIDS is expected to kill 1,500 people this year. You 
have a choice between two drug trials.  
   
A: 600 people saved for sure.  
B: 60% chance no one saved.  
 
V7 Gain: A large car manufacturer is in serious economic difficulty, and 12,000 jobs are at 
stake. You must choose between two programs to help save the jobs.  
   
A: 4,200 jobs saved for sure.  
B: 35% chance 12,000 jobs saved.  
 
M7 Gain: A large car manufacturer is in serious economic difficulty, and 12,000 jobs are at 
stake. You must choose between two programs to help save the jobs.  
   
A: 4,200 jobs saved for sure.  
B:  35% chance 12,000 jobs saved and 65% chance no jobs saved.  
 
G7 Gain: A large car manufacturer is in serious economic difficulty, and 12,000 jobs are at 
stake. You must choose between two programs to help save the jobs.  
 
A: 4,200 jobs saved for sure.  
B: 65% chance no jobs saved.   
 
V8 Gain: Pollution is destroying a 10,000-acre rainforest.  You have a choice between two 
conservation programs.  
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A: 4,000 acres saved for sure.  
B: 2/5 probability 10,000 acres saved.   
 
M8 Gain: Pollution is destroying a 10,000-acre rainforest.  You have a choice between two 
conservation programs. 
   
A: 4,000 acres saved for sure.  
B: 2/5 probability 10,000 acres saved and 3/5 probability no acres saved.  
 
G8 Gain: Pollution is destroying a 10,000-acre rainforest.  You have a choice between two 
conservation programs. 
 
A: 4,000 acres saved for sure.  
B: 3/5 probability no acres saved.  
 
V9 Loss: A hurricane is expected to hit a major city and kill 2,000 people.  City planners have 
proposed two evacuation procedures; you must choose one.    
 
A; 1,500 people die for sure.  
B: 3/4 probability 2,000 people die.   
 
M9 Loss: A hurricane is expected to hit a major city and kill 2,000 people.  City planners have 
proposed two evacuation procedures; you must choose one.    
 
A; 1,500 people die for sure.  
B: 3/4 probability 2,000 people die and 1/4 probability no one dies.  
 
G9 Loss: A hurricane is expected to hit a major city and kill 2,000 people.  City planners have 
proposed two evacuation procedures; you must choose one.  
 
A; 1,500 people die for sure.  
B: 1/4 probability no one dies.  
 
V10 Gain:  Spinach products contaminated with a deadly strain of E. coli are expected to kill 
900 people. You have a choice between two programs to combat the disease.  
   
A: 300 people saved for sure.  
B: 1/3 probability 900 people saved.  
 
M10 Gain: Spinach products contaminated with a deadly strain of E. coli are expected to kill 
900 people. You have a choice between two programs to combat the disease. 
   
A: 300 people saved for sure.  
B: 1/3 probability 900 people saved and 2/3 probability no one saved.  
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G10 Gain: Spinach products contaminated with a deadly strain of E. coli are expected to kill 
900 people. You have a choice between two programs to combat the disease.  
 
A: 300 people saved for sure.  
B: 2/3 probability no one saved.  
  
V11 Loss: Imagine a tsunami is expected to hit a major city and kill 1,200 people.  Government 
officials have asked you to decide between two evacuation programs.   
   
A: 600 people die for sure.  
B: 1/2 probability 1,200 people die.  
 
M11 Loss: Imagine a tsunami is expected to hit a major city and kill 1,200 
people.  Government officials have asked you to decide between two evacuation programs.   
   
A: 600 people die for sure.  
B: 1/2 probability 1,200 people die and 1/2 probability no one dies.  
 
G11 Loss: Imagine a tsunami is expected to hit a major city and kill 1,200 people.  Government 
officials have asked you to decide between two evacuation programs.   
 
A: 600 people die for sure.  
B: 1/2 probability no one dies.  
  
V12 Loss: A lake that supplies water to a large city is expected to dry up, resulting in 3,000 
human deaths. You must choose between two resource management programs.  
   
A: 2,000 people die for sure.  
B: 2/3 probability 3,000 people die.  
 
M12 Loss: A lake that supplies water to a large city is expected to dry up, resulting in 3,000 
human deaths. You must choose between two resource management programs.  
   
A: 2,000 people die for sure.  
B: 2/3 probability 3,000 people die and 1/3 probability no one dies.  
  
G12 Loss: A lake that supplies water to a large city is expected to dry up, resulting in 3,000 
human deaths. You must choose between two resource management programs.  
 
A: 2,000 people die for sure.  
B: 1/3 probability no one dies.  
 
V13 Loss: Poor waste management is expected to kill 300 species of fish in a large lake. Please 
indicate which of the following conservation programs you prefer.  
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A: 175 species die out for sure.  
B: 7/12 probability 300 species die out.  
   
M13 Loss: Poor waste management is expected to kill 300 species of fish in a large lake. Please 
indicate which of the following conservation programs you prefer.  
   
A: 175 species die out for sure.  
B: 7/12 probability 300 species die out and 5/12 probability no species die out.  
 
G13 Loss: Poor waste management is expected to kill 300 species of fish in a large lake. Please 
indicate which of the following conservation programs you prefer.  
 
A: 175 species die out for sure.  
B: 5/12 probability no species die out.  
 
V14 Gain: Imagine you are on a game show where you earn money by correctly answering 
questions. You have 500 dollars at stake and have one question remaining. 
   
A:  Do not answer and win 200 dollars for sure.  
B: Answer, with 2/5 probability of winning 500 dollars.  
   
M14 Gain: Imagine you are on a game show where you earn money by correctly answering 
questions. You have 500 dollars at stake and have one question remaining. 
   
A:  Do not answer and win 200 dollars for sure.  
B: Answer, with 2/5 probability of winning 500 dollars and 3/5 probability of winning nothing.  
 
G14 Gain: Imagine you are on a game show where you earn money by correctly answering 
questions. You have 500 dollars at stake and have one question remaining. 
   
A:  Do not answer and win 200 dollars for sure.  
B: Answer, with 3/5 probability of winning nothing.  
 
V15 Loss: Imagine you are on a trip to Las Vegas.  As part of the casino’s welcome program, 
the concierge offers you two options with 160 dollars at stake.  
   
A: Lose 120 dollars for sure.  
B: 3/4 probability you lose 160 dollars.  
 
M15 Loss: Imagine you are on a trip to Las Vegas.  As part of the casino’s welcome program, 
the concierge offers you two options with 160 dollars at stake.  
   
A: Lose 120 dollars for sure.  
B: 3/4 probability you lose 160 dollars and 1/4 probability you lose nothing.  
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G15 Loss: Imagine you are on a trip to Las Vegas.  As part of the casino’s welcome program, 
the concierge offers you two options with 160 dollars at stake.  
 
A: Lose 120 dollars for sure.  
B: 1/4 probability you lose nothing.  
 
V16 Loss: As part of a consumer behavior study, you  are given a chance to play a game with 
two options and 75 dollars at stake. Indicate the option you prefer. 
 
   
A: Lose 45 dollars for sure.  
B: 3/5 probability you lose 75 dollars.  
 
M16 Loss: As part of a consumer behavior study, you  are given a chance to play a game with 
two options and 75 dollars at stake. Indicate the option you prefer. 
   
A: Lose 45 dollars for sure.  
B: 3/5 probability you lose 75 dollars and 2/5 probability you lose nothing.  
 
G16 Loss: As part of a consumer behavior study, you are given a chance to play a game with 
two options and 75 dollars at stake. Indicate the option you prefer. 
 
A: Lose 45 dollars for sure.  
B: 2/5 probability you lose nothing.  
 
V17 Loss: While walking down the street, you run into a friend who gets you to play a game for 
money, with 80 dollars at stake. Please indicate the option you prefer.   
 
A: Lose 50 dollars for sure.  
B: 5/8 probability you lose 80 dollars.  
 
M17 Loss: While walking down the street, you run into a friend who gets you to play a game 
for money, with 80 dollars at stake. Please indicate the option you prefer.   
 
A: Lose 50 dollars for sure.  
B: 5/8 probability you lose 80 dollars and 3/8 probability you lose nothing.  
 
G17 Loss: While walking down the street, you run into a friend who gets you to play a game 
for money, with 80 dollars at stake. Please indicate the option you prefer.   
 
A: Lose 50 dollars for sure.  
B: 3/8 probability you lose nothing.  
 
V18 Gain: You are playing a slot machine with two levers.  40 dollars is at stake.  Please 
indicate which lever you will pull. 
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A: Win 10 dollars for sure.  
B: 25% chance you win 40 dollars.  
 
M18 Gain: You are playing a slot machine with two levers.  40 dollars is at stake.  Please 
indicate which lever you will pull. 
   
A: Win 10 dollars for sure.  
B: 25% chance you win 40 dollars and 75% chance you win nothing.  
 
G18 Gain:  You are playing a slot machine with two levers.  40 dollars is at stake.  Please 
indicate which lever you will pull. 
 
A: Win 10 dollars for sure.  
B: 75% chance you win nothing.  
 
V19 Gain: While walking the boardwalk of Atlantic City, you decide to play a casino game 
where 400 dollars are at stake. The dealer gives you two options. 
   
A:  Win 200 dollars for sure.  
B:  50% chance you win 400 dollars.  
 
M19 Gain: While walking the boardwalk of Atlantic City, you decide to play a casino game 
where 400 dollars are at stake. The dealer gives you two options. 
   
A:  Win 200 dollars for sure.  
B:  50% chance you win 400 dollars and 50% chance you win nothing.  
 
G19 Gain: While walking the boardwalk of Atlantic City, you decide to play a casino game 
where 400 dollars are at stake. The dealer gives you two options. 
 
A:  Win 200 dollars for sure.  
B:  50% chance you win nothing.  
 
V20 Gain: You are playing a computer game that lets you gamble for money.  300 dollars are 
on the line.  Please indicate the option you prefer.  
   
A:  Win 60 dollars for sure.  
B:  1/5 probability you win 300 dollars.  
   
M20 Gain: You are playing a computer game that lets you gamble for money.  300 dollars are 
on the line.  Please indicate the option you prefer.  
   
A:  Win 60 dollars for sure.  
B:  1/5 probability you win 300 dollars and 4/5 probability you win nothing.  
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G20 Gain: You are playing a computer game that lets you gamble for money.  300 dollars are 
on the line.  Please indicate the option you prefer.  
   
A:  Win 60 dollars for sure.  
B:  4/5 probability you win nothing.  
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Appendix B 

Framing Stimuli B, 1 and 2  

V1 Gain: Imagine the U.S. is preparing for the outbreak of an unusual Asian disease, which is 
expected to kill 600 people.  Please indicate which option you prefer. 
   
A: 200 people saved for sure.  
B: 1/3 probability 600 people saved.  
   
M1 Gain: Imagine the U.S. is preparing for the outbreak of an unusual Asian disease, which is 
expected to kill 600 people.  Please indicate which option you prefer. 
 
A: 200 people saved for sure.  
B: 1/3 probability 600 people saved and 2/3 probability no one saved.  
   
G1 Gain: Imagine the U.S. is preparing for the outbreak of an unusual Asian disease, which is 
expected to kill 600 people. Please indicate which option you prefer. 
 
A: 200 people saved for sure.  
B: 2/3 probability no one saved.  
 
V2 Loss: Imagine you are on a game show and have accumulated 1,000 dollars that is now at 
stake. You have two choices. 
 
A: Lose 750 dollars for sure.  
B: 75% chance you lose 1,000 dollars.  
   
M2 Loss: Imagine you are on a game show and have accumulated 1,000 dollars that is now at 
stake. You have two choices. 
 
A: Lose 750 dollars for sure.  
B: 75% chance you lose 1,000 dollars and 25% chance you lose nothing.  
   
G2 Loss: Imagine you are on a game show and have accumulated 1,000 dollars that is now at 
stake. You have two choices. 
 
A: Lose 750 dollars for sure.  
B: 25% chance you lose nothing.  
 
V3 Gain: You agree to test a new casino game in which 45 dollars are at stake. Indicate the 
option you prefer. 
 
A: Win 30 dollars for sure.  
B: 2/3 probability you win 45 dollars.  
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M3 Gain: You agree to test a new casino game in which 45 dollars are at stake. Indicate the 
option you prefer. 
 
A: Win 30 dollars for sure.  
B: 2/3 probability you win 45 dollars and 1/3 probability you win nothing.  
   
G3 Gain: You agree to test a new casino game in which 45 dollars are at stake. Indicate the 
option you prefer.  
 
A: Win 30 dollars for sure.  
B: 1/3 probability you win nothing.  
 
V4 Loss: 1,000 people are expected to die from a disease. You have a choice between two 
programs to combat the disease.  
   
A: 700 people die for sure.  
B: 70% chance 1,000 people die.  
   
M4 Loss: 1,000 people are expected to die from a disease. You have a choice between two 
programs to combat the disease.  
   
A: 700 people die for sure.  
B: 70% chance 1,000 people die and 30% chance nobody dies.  
   
G4 Loss: 1,000 people are expected to die from a disease. You have a choice between two 
programs to combat the disease.  
   
A: 700 people die for sure.  
B: 30% chance nobody dies.  
 
V5 Gain: You are playing a game where you have a chance to win or lose money, with 20 
dollars at stake. Indicate the option you prefer.  
   
A: Win 5 dollars for sure.  
B: 1/4 probability you win 20 dollars.  
   
M5 Gain: You are playing a game where you have a chance to win or lose money with 20 
dollars at stake. Indicate the option you prefer.  
   
A: Win 5 dollars for sure.  
B: 1/4 probability you win 20 dollars and 3/4 probability you win nothing.  
   
G5 Gain: You are playing a game where you have a chance to win or lose money, with 20 
dollars at stake. Indicate the option you prefer.   
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A: Win 5 dollars for sure.  
B: 3/4 probability you win nothing.  
 
V6 Loss: Imagine that a new strain of AIDS is expected to kill 1,500 people this year. You have 
a choice between two drug trials.  
   
A: 900 people die for sure.  
B: 60% chance 1,500 people die.  
   
M6 Loss: Imagine that a new strain of AIDS is expected to kill 1,500 people this year. You 
have a choice between two drug trials.  
   
A: 900 people die for sure.  
B: 60% chance 1,500 people die and 40% chance no one dies.  
   
G6 Loss: Imagine that a new strain of AIDS is expected to kill 1,500 people this year. You have 
a choice between two drug trials.  
   
A: 900 people die for sure.  
B: 40% chance no one dies.  
 
V7 Loss: A large car manufacturer is in serious economic difficulty, and 12,000 jobs are at 
stake.  You must choose between two programs to help save the jobs.  
   
A: 7,800 jobs lost for sure.   
B: 65% chance 12,000 jobs lost.  
   
M7 Loss: A large car manufacturer is in serious economic difficulty, and 12,000 jobs are at 
stake.  You must choose between two programs to help save the jobs.  
   
A: 7,800 jobs lost for sure.   
B: 65% chance 12,000 jobs lost and 35% chance no jobs lost.   
   
G7 Loss: A large car manufacturer is in serious economic difficulty, and 12,000 jobs are at 
stake.  You must choose between two programs to help save the jobs.  
   
A: 7,800 jobs lost for sure.   
B: 35% chance no jobs lost.  
 
V8 Loss: Pollution is destroying a 10,000-acre rainforest.  You have a choice between two 
conservation programs. 
   
A: 6,000 acres destroyed for sure.  
B: 3/5 probability 10,000 acres destroyed.   
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M8 Loss: Pollution is destroying a 10,000-acre rainforest.  You have a choice between two 
conservation programs. 
   
A: 6,000 acres destroyed for sure.  
B: 3/5 probability 10,000 acres destroyed and 2/5 probability no acres destroyed.    
   
G8 Loss: Pollution is destroying a 10,000-acre rainforest.  You have a choice between two 
conservation programs. 
   
A: 6,000 acres destroyed for sure.  
B: 2/5 probability no acres destroyed.  
 
V9 Gain: A hurricane is expected to hit a major city and kill 2,000 people.  City planners have 
proposed two evacuation procedures; you must choose one.    
 
A:  500 people saved for sure.  
B:  1/4 probability 2,000 people saved.  
   
M9 Gain: A hurricane is expected to hit a major city and kill 2,000 people.  City planners have 
proposed two evacuation procedures; you must choose one.    
 
A:  500 people saved for sure.  
B:  1/4 probability 2,000 people saved and 3/4 probability no one saved.  
   
G9 Gain: A hurricane is expected to hit a major city and kill 2,000 people.  City planners have 
proposed two evacuation procedures; you must choose one.    
 
A:  500 people saved for sure.  
B:  3/4 probability no one saved.  
 
V10 Loss: Spinach products contaminated with a deadly strain of E. coli are expected to kill 
900 people. You have a choice between two programs to combat the disease.  
   
A: 600 people die for sure.  
B: 2/3 probability 900 people die.  
   
M10 Loss: Spinach products contaminated with a deadly strain of E. coli are expected to kill 
900 people. You have a choice between two programs to combat the disease.  
   
A: 600 people die for sure.  
B: 2/3 probability 900 people die and 1/3 probability no one dies.  
   
G10 Loss: Spinach products contaminated with a deadly strain of E. coli are expected to kill 
900 people. You have a choice between two programs to combat the disease.  
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A: 600 people die for sure.  
B: 1/3 probability no one dies.  
 
V11 Gain: Imagine a tsunami is expected to hit a major city and kill 1,200 people.  Government 
officials have asked you to decide between two evacuation programs.   
   
A: 600 people saved for sure.  
B: 1/2 probability 1,200 people saved.  
   
M11 Gain: Imagine a tsunami is expected to hit a major city and kill 1,200 
people.  Government officials have asked you to decide between two evacuation programs.   
   
A: 600 people saved for sure.  
B: 1/2 probability 1,200 people saved and 1/2 probability no one saved.  
   
G11 Gain: Imagine a tsunami is expected to hit a major city and kill 1,200 
people.  Government officials have asked you to decide between two evacuation programs.   
   
A: 600 people saved for sure.  
B: 1/2 probability no one saved.  
 
V12 Gain: A lake that supplies water to a large city is expected to dry up, resulting in 3,000 
human deaths. You must choose between two resource management programs.  
   
A: 1,000 people saved for sure.  
B: 1/3 probability 3,000 people saved.  
   
M12 Gain: A lake that supplies water to a large city is expected to dry up, resulting in 3,000 
human deaths. You must choose between two resource management programs.  
   
A: 1,000 people saved for sure.  
B: 1/3 probability 3,000 people saved and 2/3 probability no one saved.  
   
G12 Gain: A lake that supplies water to a large city is expected to dry up, resulting in 3,000 
human deaths. You must choose between two resource management programs.  
   
A: 1,000 people saved for sure.  
B: 2/3 probability no one saved.  
 
V13 Gain: Poor waste management is expected to kill 300 species of fish in a large 
lake.  Please indicate which of the following conservation programs you prefer.  
   
A: 125 species saved for sure.  
B: 5/12 probability 300 species will be saved.  
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M13 Gain: Poor waste management is expected to kill 300 species of fish in a large lake. 
Please indicate which of the following conservation programs you prefer.  
   
A: 125 species saved for sure.  
B: 5/12 probability 300 species saved and 7/12 probability no species saved.  
   
G13 Gain: Poor waste management is expected to kill 300 species of fish in a large lake. Please 
indicate which of the following conservation programs do you prefer.  
   
A: 125 species saved for sure.  
B: 7/12 probability no species will be saved.  
 
V14 Loss: Imagine you are on a game show where you earn money by correctly answering 
questions. You have 500 dollars at stake and have one question remaining. 
   
A:  Do not answer and lose 300 dollars for sure.  
B: Answer, with 3/5 probability of losing 500 dollars.  
   
M14 Loss:  Imagine you are on a game show where you earn money by correctly answering 
questions. You have 500 dollars at stake and have one question remaining.  
   
A: Do not answer and lose 300 dollars for sure.  
B: Answer, with 3/5 probability of losing 500 dollars and 2/5 probability of losing nothing.  
   
G14 Loss: Imagine you are on a game show where you earn money by correctly answering 
questions. You have 500 dollars at stake and have one question remaining. 
   
A: Do not answer and lose 300 dollars for sure.  
B: Answer, with 2/5 probability of losing nothing.  
   
V15 Gain: Imagine you are on a trip to Las Vegas.  As part of the casino’s welcome program, 
the concierge offers you two options with 160 dollars at stake.  
   
A: Win 40 for sure.  
B: 1/4 probability you win 160 dollars.  
   
M15 Gain: Imagine you are on a trip to Las Vegas.  As part of the casino’s welcome program, 
the concierge offers you two options with 160 dollars at stake.  
   
A: Win 40 dollars for sure.  
B: 1/4 probability you win 160 dollars and 3/4 probability you win nothing.  
   
G15 Gain: Imagine you are on a trip to Las Vegas.  As part of the casino’s welcome program, 
the concierge offers you two options with 160 dollars at stake.  
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A: Win 40 dollars for sure.  
B: 3/4 probability you win nothing.  
 
V16 Gain: As part of a consumer behavior study, you  are given a chance to play a game with 
two options and 75 dollars at stake. Indicate the option you prefer. 
   
A: Win 30 dollars for sure.  
B: 2/5 probability you win 75 dollars.  
   
M16 Gain: As part of a consumer behavior study, you  are given a chance to play a game with 
two options and 75 dollars at stake. Indicate the option you prefer. 
   
A: Win 30 dollars for sure.  
B: 2/5 probability you win 75 dollars and 3/5 probability you win nothing.  
   
G16 Gain: As part of a consumer behavior study, you are given a chance to play a game with 
two options and 75 dollars at stake. Indicate the option you prefer. 
   
A: Win 30 dollars for sure.  
B: 3/5 probability you win nothing.  
   
V17 Gain: While walking down the street, you run into a friend who gets you to play a game 
for money, with 80 dollars at stake. Please indicate the option you prefer.    
 
A: Win 30 dollars for sure.  
B: 3/8 probability you win 80 dollars.  
   
M17 Gain: While walking down the street, you run into a friend who gets you to play a game 
for money, with 80 dollars at stake. Please indicate the option you prefer.   
 
A: Win 30 dollars for sure.  
B: 3/8 probability you win 80 dollars and 5/8 probability you win nothing.  
   
G17 Gain: While walking down the street, you run into a friend who gets you to play a game 
for money, with 80 dollars at stake. Please indicate the option you prefer.   
 
A: Win 30 dollars for sure.  
B: 5/8 probability you win nothing.  
 
V18 Loss: You are playing a slot machine with two levers.  With 40 dollars at stake, please 
indicate which lever you will pull. 
   
A: Lose 30 dollars for sure.  
B: 75% chance you lose 40 dollars.  
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M18 Loss: You are playing a slot machine with two levers.  With 40 dollars at stake, please 
indicate which lever you will pull. 
   
A: Lose 30 dollars for sure.  
B: 75% chance you lose 40 dollars and 25% chance you lose nothing.  
   
G18 Loss: You are playing a slot machine with two levers.  With 40 dollars at stake, please 
indicate which lever you will pull. 
   
A: Lose 30 dollars for sure.  
B: 25% chance you lose nothing.  
 
V19 Loss: While walking the boardwalk of Atlantic City, you decide to play a casino game 
where 400 dollars are at stake. The dealer gives you two options. 
   
A:  Lose 200 dollars for sure.  
B:  50% chance you lose 400 dollars.  
   
M19 Loss: While walking the boardwalk of Atlantic City, you decide to play a casino game 
where 400 dollars are at stake. The dealer gives you two options. 
   
A:  Lose 200 dollars for sure.  
B:  50% chance you lose 400 dollars and 50% chance you lose nothing.  
   
G19 Loss: While walking the boardwalk of Atlantic City, you decide to play a casino game 
where 400 dollars are at stake. The dealer gives you two options. 
   
A:  Lose 200 dollars for sure.  
B:  50% chance you lose nothing.  
 
V20 Loss: You are playing a computer game that lets you gamble for money.  300 dollars are 
on the line.  Please indicate the option you prefer.  
   
A:  Lose 240 dollars for sure.  
B:  4/5 probability you lose 300 dollars.  
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     Appendix C  
 
    Framing Stimuli A, 3 and 4 
 
   Loss Lives Low M Low P 
V29 Loss:  A deadly heat wave is expected to arrive in a town and 10 lives are at stake. You 
must choose between plans to combat the heat. 20% 
 
A: 2 people die for sure 
B: 80% probability 10 people die 
 
Loss Lives Low M Low P 
M29 Loss: A deadly heat wave is expected to arrive in a town and 10 lives are at stake. You 
must choose between plans to combat the heat. 
 
A: 2 people die for sure 
 
B: 80% probability 10 people die and 20% probability no one dies 
 
Loss Lives Low M Low P 
G29 Loss A deadly heat wave is expected to arrive in a town and 10 lives are at stake. You 
must choose between plans to combat the heat. 
 
A: 2 people die for sure 
 
B: 20% probability no one dies 
 
Loss lives Medium M Low P 
V22 Loss: 100 lives have been put at stake when a luxury cruise-liner struck an iceberg and 
began to sink. You have a choice between two rescue options.25% 
 
A: 25 people die for sure 
 
B: 75% probability 100 people die 
 
Loss lives Medium M Low P 
M22 Loss: 100 lives have been put at stake when a luxury cruise-liner struck an iceberg and 
began to sink. You have a choice between two rescue options. 
 
A: 25 people die for sure 
 
B: 75% probability 100 people die and 25% probability no one dies 
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Loss lives Medium M Low P 
G22 Loss: 100 lives have been put at stake when a luxury cruise-liner struck an iceberg and 
began to sink. You have a choice between two rescue options. 
 
A: 25 people die for sure 
 
B: 25% probability no one dies 
 
Loss Lives High M Low P 
V32 Loss: A bomb has been found in an office building containing 1,200 people.  As the owner 
of the building you must decide between two escape plans.  Please indicate the option you 
prefer.20% 
 
A: 240 people die for sure. 
 
B: 80% probability 1,200 people die. 
 
Loss Lives High M Low P 
M32 Loss: A bomb has been found in an office building containing 1,200 people.  As the 
owner of the building you must decide between two escape plans.  Please indicate the option 
you prefer. 
 
A: 240 people die for sure 
 
B: 80% probability 1,200 people die and 20% probability no one dies 
 
Loss Lives High M Low P 
G32 Loss: A bomb has been found in an office building containing 1,200 people.  As the owner 
of the building you must decide between two escape plans.  Please indicate the option you 
prefer. 
 
A: 240 people die for sure 
 
B: 20% probability no one dies 
 
Loss Lives Medium M High P 
V28 Loss:  Imagine a volcano is predicted to explode near a city and 80 lives are at 
risk.  Government officials have asked you to decide between two evacuation programs. 70% 
 
A: 56 people die for sure. 
 
B: 30% probability 80 people die. 
 
Loss Lives Medium M High P 
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M28 Loss: Imagine a volcano is predicted to explode near a city and 80 lives are at 
risk.  Government officials have asked you to decide between two evacuation programs.  
 
A: 56 people die for sure. 
 
B: 30% probability 80 people die and a 70% probability no one dies. 
 
Loss Lives Medium M High P 
G28 Loss: Imagine a volcano is predicted to explode near a city and 80 lives are at 
risk.  Government officials have asked you to decide between two evacuation programs.  
 
A: 56 people die for sure. 
 
B: 70% probability no one dies. 
 
Loss Money High M High P 
V37 Loss:  Your stockbroker presents you with two programs for reinvestment of 1,750 dollars 
of stock.  Indicate the option you prefer. 60% 
 
A: Lose 1,050 dollars for sure. 
 
B: 40% probability you lose 1,750 dollars. 
 
Loss Money High M High P 
M37 Loss:  Your stockbroker presents you with two programs for reinvestment of 1,750 dollars 
of stock.  Indicate the option you prefer. 
 
A: Lose 1,050 dollars for sure. 
 
B: 40% probability you lose 1,750 dollars and  a 60% probability you lose nothing. 
 
Loss Money High M High P 
G37 Loss:  Your stockbroker presents you with two programs for reinvestment of 1,750 dollars 
of stock.  Indicate the option you prefer. 
 
A: Lose 1,050 dollars for sure. 
 
B: 60% probability you lose nothing. 
 
 
Loss Money Low M High P 
V39 Loss:  You are playing a board game with 12 dollars at stake.  Your next turn provides you 
with two options.  Indicate the option you prefer. 50% 
 
A: Lose 6 dollars for sure. 
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B: 50% probability you lose 12 dollars. 
 
Loss Money Low M High P 
M39 Loss:  You are playing a board game with 12 dollars at stake.  Your next turn provides 
you with two options.  Indicate the option you prefer. 
 
A: Lose 6 dollars for sure. 
 
B: 50% probability you lose 12 dollars and a 50% probability you lose nothing. 
 
Loss Money Low M High P 
G39 Loss:  You are playing a board game with 12 dollars at stake.  Your next turn provides you 
with two options.  Indicate the option you prefer. 
 
A: Lose 6 dollars for sure. 
 
B: 50% probability you lose nothing. 
 
 
Gain Money Med M High P 
V38 Gain:  As part of a friend’s research project, you are asked to play a game with two 
options and 50 dollars at stake.  Indicate the option you prefer. 70% 
 
A: Win 15 dollars for sure. 
 
B: 70% probability you win 50 dollars. 
 
Gain Money Med M High P 
M38 Gain:  As part of a friend’s research project, you are asked to play a game with two 
options and 50 dollars at stake.  Indicate the option you prefer. 
 
A: Win 15 dollars for sure 
 
B: 70% probability you win 50 dollars and a 30% probability you win nothing. 
 
Gain Money Med M High P 
G38 Gain:  As part of a friend’s research project, you are asked to play a game with two 
options and 50 dollars at stake.  Indicate the option you prefer. 
 
A: Win 15 dollars for sure. 
 
B: 30% probability you win nothing. 
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Gain Money Low M Low P 
V36 Gain: Imagine you are playing in a Poker tournament in which you can win real money. 
You have 15 dollars at stake and must decide whether or not to keep playing. 20% 
 
A: Win 12 dollars for sure. 
 
B: 20% probability you win 15 dollars. 
 
Gain Money Low M  Low P 
M36 Gain: Imagine you are playing in a Poker tournament in which you can win real money. 
You have 15 dollars at stake and must decide whether or not to keep playing. 
 
A: Win 12 dollars for sure 
 
B: 20% probability you win 15 dollars and an 80% probability you win nothing. 
 
Gain Money Low M  Low P 
G36 Gain: Imagine you are playing in a Poker tournament in which you can win real money. 
You have 15 dollars at stake and must decide whether or not to keep playing. 
 
A: Win 12 dollars for sure. 
 
B: 80% probability you win nothing. 
 
 
Gain Lives High M Low P 
V27 Gain:  Imagine a nuclear reactor in your area is facing a meltdown, and 1,500 lives are at 
risk. You must choose between two plans to save lives. 15% 
 
A: 1,275 people saved for sure. 
 
B: 15% probability 1,500 people saved. 
 
Gain Lives High M Low P 
M27 Gain:  Imagine a nuclear reactor in your area is facing a meltdown, and 1,500 lives are at 
risk. You must choose between two plans to save lives. 
 
A: 1,275 people saved for sure 
 
B: 15% probability 1,500 saved and an 85% probability no one saved. 
 
Gain Lives High M Low P 
G27 Gain:  Imagine a nuclear reactor in your area is facing a meltdown, and 1,500 lives are at 
risk. You must choose between two plans to save lives. 
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A: 1,275 people saved for sure. 
 
B: 85% probability no one saved. 
 
Loss Money Medium M High P 
V35 Loss:  You receive a sweepstakes phone call that you won 85 dollars but must select 
between two options.  Indicate the option you prefer.60% 
 
A: Lose 51 dollars for sure. 
 
B: 40% probability you lose 85 dollars. 
 
Loss Money Medium M High P 
M35 Loss: You receive a sweepstakes phone call that you won 85 dollars but must select 
between two options.  Indicate the option you prefer. 
 
A: Lose 51 dollars for sure. 
 
B: 40% probability you lose 85 dollars and a 60% probability you lose nothing. 
 
Loss Money Medium M High P 
G35 Loss: You receive a sweepstakes phone call that you won 85 dollars but must select 
between two options.  Indicate the option you prefer. 
 
A: Lose 51 dollars for sure. 
 
B: 60% probability you lose nothing. 
 
 
Gain Lives Med M High P 
V31 Gain: Imagine you own a zoo with 70 animals.  A fatal disease has broken out and two 
containment programs have been proposed.  Indicate the option you prefer. 60% 
 
A: 28 animals saved for sure. 
 
B: 60% probability 70 animals saved. 
 
Gain Lives Med M High P 
M31 Gain: Imagine you own a zoo with 70 animals.  A fatal disease has broken out and two 
containment programs have been proposed.  Indicate the option you prefer. 
 
A: 28 animals saved for sure 
 
B: 60% probability 70 saved and a 40% probability none are saved. 
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Gain Lives Med M High P 
G31 Gain: Imagine you own a zoo with 70 animals.  A fatal disease has broken out and two 
containment programs have been proposed.  Indicate the option you prefer. 
 
A: 28 animals saved for sure. 
 
B: 40% probability none are saved. 
 
 
Gain Lives Med M Low P 
V26 Gain:  An earthquake is expected to hit a city and 100 lives are at stake.  City planners 
have proposed two evacuation procedures.  Indicate the option you prefer.   25% 
 
A: 75 people saved for sure. 
 
B: 25% probability 100 people saved. 
 
Gain Lives Med M Low P 
M26 Gain: An earthquake is expected to hit a city and 100 lives are at stake.  City planners 
have proposed two evacuation procedures.  Indicate the option you prefer.   
 
A: 75 people saved for sure 
 
B: 25% probability 100 saved and a 75% probability no one saved. 
 
Gain Lives Med M Low P 
G26 Gain: An earthquake is expected to hit a city and 100 lives are at stake.  City planners 
have proposed two evacuation procedures.  Indicate the option you prefer.   
 
A: 75 people saved for sure. 
 
B: 75% probability no one saved. 
 
Gain Money Low M High P 
V34 Gain: Your bank account has been hacked and 20 dollars are at stake.  Indicate the option 
you prefer. 70% 
 
A: Win 6 dollars for sure. 
 
B: 70% probability you win 20 dollars. 
 
Gain Money Low M High P 
M34 Gain: Your bank account has been hacked and 20 dollars are at stake.  Indicate the option 
you prefer. 
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A: Win 6 dollars for sure 
 
B: 70% probability you win 20 dollars and a 30% probability you win nothing. 
 
Gain Money Low M High P 
G34 Gain: Your bank account has been hacked and 20 dollars are at stake.  Indicate the option 
you prefer. 
 
A: Win 6 dollars for sure. 
 
B: 30% probability you win nothing. 
 
 
Gain Lives Low M High P 
V23 Gain:  Imagine that a mining shaft has broken down, stranding workers underground and 
leaving 10 lives at stake. You must choose between two rescue options.50% 
 
A: 5 people saved for sure. 
 
B: 50% probability 10 people saved. 
 
Gain Lives Low M High P 
M23 Gain:  Imagine that a mining shaft has broken down, stranding workers underground and 
leaving 10 lives at stake. You must choose between two rescue options. 
 
A: 5 people saved for sure 
 
B: 50% probability 10 saved and a 50% probability no one saved. 
 
Gain Lives Low M High P 
G23 Gain:  Imagine that a mining shaft has broken down, stranding workers underground and 
leaving 10 lives at stake. You must choose between two rescue options. 
 
A: 5 people saved for sure. 
 
B: 50% probability no one saved. 
 
Loss Money Medium M Low P 
V44 Loss: After winning 60 dollars from a game at a local fair you are presented with two 
options as per the rules. Indicate the option you prefer. 25% 
 
A: Lose 15 dollars for sure. 
 
B: 75% probability you lose 60 dollars. 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

126 

 
Loss Money Medium M Low P 
M44 Loss: After winning 60 dollars from a game at a local fair you are presented with two 
options as per the rules. Indicate the option you prefer. 
 
A: Lose 15 dollars for sure. 
 
B: 75% probability you lose 60 dollars and 25% probability you lose nothing. 
 
 
Loss Money Medium M Low P 
G44 Loss: After winning 60 dollars from a game at a local fair you are presented with two 
options as per the rules.  Indicate the option you prefer. 
 
A: Lose 15 dollars for sure. 
 
B: 25% probability you lose nothing.   
 
 
Gain Lives High M High P 
V21 Gain:  A strain of lethal food poisoning has been discovered in New York City.  Estimates 
indicate 1,500 people have been exposed.  Indicate the option you prefer. 60% 
 
A: 600 people are saved for sure. 
 
B: 60% probability 1,500 people saved. 
 
Gain Lives High M High P 
M21 Gain:  A strain of lethal food poisoning has been discovered in New York City.  Estimates 
indicate 1,500 people have been exposed.  Indicate the option you prefer. 
 
A: 600 people are saved for sure. 
 
B: 60% probability 1,500 people saved and 40% probability no one saved. 
 
Gain Lives High M High P 
G21 Gain:  A strain of lethal food poisoning has been discovered in New York City.  Estimates 
indicate 1,500 people have been exposed.  Indicate the option you prefer. 
 
A: 600 people saved for sure. 
 
B: 40% probability no one saved. 
 
 
Gain Lives Low M Low P 
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V25 Gain:  A new strain of bacteria is destroying an 8-acre section of coral reef.  You have a 
choice between two conservation programs. 25% 
 
A: 6 acres saved for sure. 
 
B: 25% probability 8 acres saved. 
 
Gain Lives Low M Low P 
M25 Gain:  A new strain of bacteria is destroying an 8-acre section of coral reef. You have a 
choice between two conservation programs. 
 
A: 6 acres saved for sure 
 
B: 25% probability 8 acres saved and a 75% probability none are saved. 
 
Gain Lives Low M Low P 
G25 Gain:  A new strain of bacteria is destroying an 8-acre section of coral reef. You have a 
choice between two conservation programs. 
 
A: 6 acres saved for sure. 
 
B: 75% probability no acres saved. 
 
 
 
Gain Money High M Low P 
V41 Gain:  While walking the strip of Las Vegas, you decide to play a casino game in which 
1,400 dollars are at stake.  The dealer gives you two options. 35% 
 
A: Win 910 dollars for sure. 
 
B: 35% probability you win 1,400 dollars. 
 
Gain Money High M Low P 
M41 Gain:  While walking the strip of Las Vegas, you decide to play a casino game in which 
1,400 dollars are at stake.  The dealer gives you two options. 
 
A: Win 910 dollars for sure 
 
B: 35% probability you win 1,400 dollars and a 65% probability you win nothing. 
 
Gain Money High M Low P 
G41 Gain:  While walking the strip of Las Vegas, you decide to play a casino game in which 
1,400 dollars are at stake.  The dealer gives you two options. 
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A: Win 910 dollars for sure. 
 
B: 65% probability you win nothing. 
 
Loss Money High M Low P 
V33 Loss:  Imagine you are playing an online gambling game and have accumulated 1,500 
dollars, which are now at stake. You have two choices. 20% 
 
A: Lose 300 dollars for sure. 
 
B: 80% probability you lose1,500 dollars. 
 
Loss Money High M Low P 
M33 Loss:  Imagine you are playing an online gambling game and have accumulated 1,500 
dollars, which are now at stake. You have two choices. 
 
A: Lose 300 dollars for sure. 
  
B: 80% probability you lose 1,500 dollars and 20% probability you lose nothing. 
 
Loss Money High M Low P 
G33 Loss:  Imagine you are playing an online gambling game and have accumulated 1,500 
dollars, which are now at stake. You have two choices. 
 
A: Lose 300 dollars for sure. 
 
B: 20% probability you lose nothing. 
 
 
Gain Money High M High P 
V43 Gain: Imagine you are transporting goods worth 2,000 dollars across the Atlantic Ocean 
when a storm hits. Indicate the option you prefer. 55% 
 
A: Keep 900 dollars for sure. 
 
B: 55% probability you keep 2,000 dollars. 
 
Gain Money High M High P 
M43 Gain: Imagine you are transporting goods worth 2,000 dollars across the Atlantic Ocean 
when a storm hits. Indicate the option you prefer. 
 
A: Keep 900 dollars for sure 
 
B: 55% probability you keep 2,000 dollars and a 45% probability keep win nothing. 
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Gain Money High M High P 
G43 Gain: Imagine you are transporting goods worth 2,000 dollars across the Atlantic Ocean 
when a storm hits. Indicate the option you prefer. 
 
A: Keep 900 dollars for sure. 
 
B: 45% probability you keep nothing. 
 
 
Gain Money Med M Low P 
 
V40 Gain: Imagine you are playing an Internet game in which 90 dollars are at stake. You are 
prompted with two options at the end of the game. Indicate the option you prefer. 30% 
 
A: Win 63 dollars for sure. 
 
B: 30% probability you win 90 dollars. 
 
Gain Money Med M Low P 
M40 Gain: Imagine you are playing an Internet game in which 90 dollars are at stake. You are 
prompted with two options at the end of the game. Indicate the option you prefer. 
 
A: Win 63 dollars for sure 
 
B: 30% probability you win 90 dollars and a 70% probability you win nothing. 
 
Gain Money Med M Low P 
G40 Gain: Imagine you are playing an Internet game in which 90 dollars are at stake. You are 
prompted with two options at the end of the game. Indicate the option you prefer. 
 
A: Win 63 dollars for sure. 
 
B: 70% probability you win nothing. 
 
 
Loss Money Low M Low P 
V42 Loss: Imagine you are trying out a new casino game for the iPhone that allows you to win 
real money. 20 dollars are at stake. You are prompted with two options. Please indicate the one 
you prefer. 15% 
 
A: Lose 3 dollars for sure. 
 
B: 85% probability you lose 20 dollars. 
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Loss Money Low M Low P 
M42 Loss: Imagine you are trying out a new casino game for the iPhone that allows you to win 
real money. 20 dollars are at stake. You are prompted with two options. Please indicate the one 
you prefer. 
 
A: Lose 3 dollars for sure. 
 
B: 85% probability you lose 20 dollars and a 15% probability you lose nothing. 
 
Loss Money Low M Low P 
G42 Loss: Imagine you are trying out a new casino game for the iPhone that allows you to win 
real money. 20 dollars are at stake. You are prompted with two options. Please indicate the one 
you prefer. 
 
A: Lose 3 dollars for sure. 
 
B: 15% probability you lose nothing. 
 
 
Loss Lives Low M High P 
V30 Loss:  Stranded with 8 other people on an island with limited food you are forced to make 
a survival decision for the group.  Indicate the option you prefer.50% 
 
A: 4 people die for sure. 
 
B: 50% probability 8 people die.  
 
Loss Lives Low M High P 
M30 Loss: Stranded with 8 other people on an island with limited food you are forced to make 
a survival decision for the group.  Indicate the option you prefer. 
 
A: 4 people die for sure. 
 
B: 50% probability 4 people die and 50% probability no one dies. 
 
Loss Lives Low M High P 
G30 Loss: Stranded with 8 other people on an island with limited food you are forced to make a 
survival decision for the group.  Indicate the option you prefer 
 
A: 4 people die for sure. 
 
B: 50% probability no one dies. 
Loss Lives High M High P 
V24 Loss:  A large department store is in serious economic difficulty, and 2,000 jobs are at 
stake. You must choose between two programs to help save the jobs.  75% 
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A: 1,500 jobs are lost for sure. 
 
B: 25% probability 2,000 jobs are lost. 
 
Loss Lives High M High P 
M24 Loss:  A large department store is in serious economic difficulty, and 2,000 jobs are at 
stake. You must choose between two programs to help save the jobs. 
 
A: 1,500 jobs are lost for sure. 
 
B: 25% probability 2,000 jobs are lost and 75% probability no jobs are lost. 
 
Loss Lives High M High P 
G24 Loss:  A large department store is in serious economic difficulty, and 2,000 jobs are at 
stake. You must choose between two programs to help save the jobs. 
 
A: 1,500 jobs are lost for sure. 
 
B: 75% probability no jobs are lost. 
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     Appendix D  
 
    Framing Stimuli B, 3 and 4 
 
Loss Lives Medium M Low P 
V26 Loss: An earthquake is expected to hit a city and 100 lives are at stake.  City planners have 
proposed two evacuation procedures.  Indicate the option you prefer.   
 
A: 25 people die for sure. 
 
B: 75% probability 100 people die. 
 
Loss Lives Medium M Low P 
M26 Loss: An earthquake is expected to hit a city and 100 lives are at stake.  City planners 
have proposed two evacuation procedures.  Indicate the option you prefer.   
 
A: 25 people die for sure 
 
B: 75% probability 100 people die and 25% probability no one dies. 
 
Loss Lives Medium M Low P 
G26 Loss: An earthquake is expected to hit a city and 100 lives are at stake.  City planners have 
proposed two evacuation procedures.  Indicate the option you prefer.   
A:  25 people die for sure. 
 
B:  25% probability no one dies. 
 
Loss Lives High M High P 
V21 Loss:  A strain of lethal food poisoning has been discovered in New York City.  Estimates 
indicate 1,500 people have been exposed.  Indicate the option you prefer. 60% 
 
A: 900 people die for sure. 
 
B: 40% probability 1,500 people die. 
 
Loss Lives High M High P 
M21 Loss:  A strain of lethal food poisoning has been discovered in New York City.  Estimates 
indicate 1,500 people have been exposed.  Indicate the option you prefer. 
 
A: 900 people die for sure. 
 
B: 40% probability 1,500 people die and a 60% probability no one dies. 
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Loss Lives High M High P 
G21 Loss:  A strain of lethal food poisoning has been discovered in New York City.  Estimates 
indicate 1,500 people have been exposed.  Indicate the option you prefer. 
 
A: 900 people die for sure. 
 
B: 60% probability no one dies. 
 
Gain Money Med M High P 
V35 Gain: You receive a sweepstakes phone call that you won 85 dollars but must select 
between two options.  Indicate the option you prefer.60% 
 
A: Win 34 dollars for sure. 
 
B: 60% probability you win 85 dollars. 
 
Gain Money Med M High P 
M35 Gain: You receive a sweepstakes phone call that you won 85 dollars but must select 
between two options.  Indicate the option you prefer. 
 
A: Win 34 dollars for sure 
 
B: 60% probability you win 85 dollars and a 40% probability you win nothing. 
 
Gain Money Med M High P 
G35 Gain: You receive a sweepstakes phone call that you won 85 dollars but must select 
between two options.  Indicate the option you prefer. 
 
A: Win 34 dollars for sure. 
 
B: 40% probability you win nothing. 
 
Gain Money Low M Low P 
V42 Gain: Imagine you are trying out a new casino game for the iPhone that allows you to win 
real money. 20 dollars are at stake. You are prompted with two options. Please indicate the one 
you prefer. 15% 
 
A: Win 17 dollars for sure. 
 
B: 15% probability you win 20 dollars. 
 
Gain Money Low M Low P 
M42 Gain: Imagine you are trying out a new casino game for the iPhone that allows you to win 
real money. 20 dollars are at stake. You are prompted with two options. Please indicate the one 
you prefer. 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

134 

 
A: Win 17 dollars for sure 
 
B: 15% probability you win 20 dollars and an 85% probability you win nothing. 
 
Gain Money Low M Low P 
G42 Gain: Imagine you are trying out a new casino game for the iPhone that allows you to win 
real money. 20 dollars are at stake. You are prompted with two options. Please indicate the one 
you prefer. 
 
A: Win 17 dollars for sure. 
 
B: 85% probability you win nothing. 
 
Gain Lives High M High P 
V24 Gain:  A large department store is in serious economic difficulty, and 2,000 jobs are at 
stake. You must choose between two programs to help save the jobs.  75% 
 
A: 500 jobs saved for sure. 
 
B: 75% probability 2,000 saved. 
 
Gain Lives High M High P 
M24 Gain:  A large department store is in serious economic difficulty, and 2,000 jobs are at 
stake. You must choose between two programs to help save the jobs. 
 
A: 500 jobs saved for sure. 
 
B: 75% probability 2,000 saved and a 25% probability no one saved. 
 
Gain Lives High M High P 
G24 Gain:  A large department store is in serious economic difficulty, and 2,000 jobs are at 
stake. You must choose between two programs to help save the jobs. 
 
A: 500 jobs saved for sure. 
 
B: 25% probability no jobs saved. 
 
Loss Money High M High P 
V43 Loss: Imagine you are transporting goods worth 2,000 dollars across the Atlantic Ocean 
when a storm hits. Indicate the option you prefer. 55% 
 
A: Lose 1,100 dollars for sure. 
 
B: 45% probability you lose 2,000 dollars. 
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Loss Money High M High P 
M43 Loss: Imagine you are transporting goods worth 2,000 dollars across the Atlantic Ocean 
when a storm hits. Indicate the option you prefer. 
 
A: Lose 1,100 dollars for sure. 
 
B: 45% probability you lose 2,000 dollars and a 55% probability you lose nothing. 
 
Loss Money High M High P 
G43 Loss: Imagine you are transporting goods worth 2,000 dollars across the Atlantic Ocean 
when a storm hits. Indicate the option you prefer. 
 
A: Lose 1,100 dollars for sure. 
 
B: 55% probability you lose nothing. 
 
Gain Money Med M Low P 
V44 Gain:  After winning 60 dollars from a game at a local fair you are presented with two 
options as per the rules.  Indicate the option you prefer. 25% 
 
A: Win 45 dollars for sure. 
 
B: 25% probability you win 60 dollars. 
 
Gain Money Med M Low P 
M44 Gain:  After winning 60 dollars from a game at a local fair you are presented with two 
options as per the rules.  Indicate the option you prefer. 
 
A: Win 45 dollars for sure 
 
B: 25% probability you win 60 dollars and a 75% probability you win nothing. 
 
Gain Money Med M Low P 
G44 Gain:  After winning 60 dollars from a game at a local fair you are presented with two 
options as per the rules.  Indicate the option you prefer. 
 
A: Win 45 dollars for sure. 
 
B: 75% probability you win nothing. 
 
Gain Lives Med M Low P 
V22 Gain: 100 lives have been put at stake when a luxury cruise-liner struck an iceberg and 
began to sink. You have a choice between two rescue options.25% 
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A: 75 people saved for sure. 
 
B: 25% probability 100 people saved. 
 
Gain Lives Med M Low P 
M22 Gain: 100 lives have been put at stake when a luxury cruise-liner struck an iceberg and 
began to sink. You have a choice between two rescue options. 
 
A: 75 people saved for sure 
 
B: 25% probability 100 saved and a 75% probability no one saved. 
 
 
Gain Lives Med M Low P 
G22 Gain: 100 lives have been put at stake when a luxury cruise-liner struck an iceberg and 
began to sink. You have a choice between two rescue options. 
 
A: 75 people saved for sure. 
 
B: 75% probability no one saved. 
 
 
Gain Money High M Low P 
V33 Gain:  Imagine you are playing an online gambling game and have accumulated 1,500 
dollars, which are now at stake. You have two choices. 20% 
 
A: Win 1,200 dollars for sure. 
 
B: 20% probability you win 1,500 dollars. 
 
Gain Money High M Low P 
M33 Gain:  Imagine you are playing an online gambling game and have accumulated 1,500 
dollars, which are now at stake. You have two choices. 
 
A: Win 1,200 dollars for sure 
 
B: 20% probability you win 1,500 dollars and an 80% probability you win nothing. 
 
 
Gain Money High M Low P 
G33 Gain:  Imagine you are playing an online gambling game and have accumulated 1,500 
dollars, which are now at stake. You have two choices. 
 
A: Win 1,200 dollars for sure. 
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B: 80% probability you win nothing. 
 
 
 
Loss Lives Medium M High P 
V38 Loss:  As part of a friend’s research project, you are asked to play a game with two options 
and 50 dollars at stake. Indicate the option you prefer. 70% 
 
A: Lose 35 dollars for sure. 
 
B: 30% probability you lose 50 dollars. 
 
Loss Lives Medium M High P 
M38 Loss:  As part of a friend’s research project, you are asked to play a game with two 
options and 50 dollars at stake. Indicate the option you prefer. 
 
A: Lose 35 dollars for sure. 
 
B: 30% probability you lose 50 dollars and a 70% probability you lose nothing. 
 
Loss Lives Medium M High P 
G38 Loss:  As part of a friend’s research project, you are asked to play a game with two options 
and 50 dollars at stake. Indicate the option you prefer. 
 
A: Lose 35 dollars for sure. 
 
B: 70% probability you lose nothing. 
 
Loss Lives Low M High P 
V23 Loss:  Imagine that a mining shaft has broken down, stranding workers underground and 
leaving 10 lives at stake. You must choose between two rescue options.50% 
 
A: 5 people die for sure 
 
B: 50% probability 10 people die 
 
Loss Lives Low M High P 
M23 Loss:  Imagine that a mining shaft has broken down, stranding workers underground and 
leaving 10 lives at stake. You must choose between two rescue options. 
 
A: 5 people die for sure 
 
B: 50% probability 5 people die and 50% probability no one dies 
 
Loss Lives Low M High P 
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G23 Loss:  Imagine that a mining shaft has broken down, stranding workers underground and 
leaving 10 lives at stake. You must choose between two rescue options. 
 
A: 5 people die for sure 
 
B: 50% probability no one dies 
 
Gain Money Low M High P 
V39 Gain:  You are playing a board game with 12 dollars at stake.  Your next turn provides you 
with two options.  Indicate the option you prefer. 50% 
 
A: Win 6 dollars for sure. 
 
B: 50% probability you win 12 dollars. 
 
Gain Money Low M High P 
M39 Gain:  You are playing a board game with 12 dollars at stake.  Your next turn provides 
you with two options.  Indicate the option you prefer. 
 
A: Win 6 dollars for sure 
 
B: 50% probability you win 12 dollars and a 50% probability you win nothing. 
 
Gain Money Low M High P 
G39 Gain:  You are playing a board game with 12 dollars at stake.  Your next turn provides 
you with two options.  Indicate the option you prefer. 
 
A: Win 6 dollars for sure. 
 
B: 50% probability you win nothing. 
 
Gain Lives Low M High P 
V30 Gain: Stranded with 8 other people on an island with limited food you are forced to make 
a survival decision for the group.  Indicate the option you prefer.50% 
 
A: 4 people saved for sure. 
 
B: 50% probability 8 people saved. 
 
Gain Lives Low M High P 
M30 Gain: Stranded with 8 other people on an island with limited food you are forced to make 
a survival decision for the group.  Indicate the option you prefer. 
 
A: 4 people saved for sure 
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B: 50% probability 8 saved and a 50% probability no one saved. 
 
Gain Lives Low M High P 
G30 Gain: Stranded with 8 other people on an island with limited food you are forced to make 
a survival decision for the group.  Indicate the option you prefer. 
 
A: 8 people saved for sure. 
 
B: 50% probability no one saved. 
 
Gain Money High M High P 
V37 Gain:  Your stockbroker presents you with two programs for reinvestment of 1,750 dollars 
of stock.  Indicate the option you prefer. 60% 
 
A: Win 700 dollars for sure. 
 
B: 60% probability you win 1,750 dollars. 
 
Gain Money High M High P 
M37 Gain:  Your stockbroker presents you with two programs for reinvestment of 1,750 dollars 
of stock.  Indicate the option you prefer. 
 
A: Win 700 dollars for sure 
 
B: 60% probability you win 1,500 dollars and a 40% probability you win nothing. 
 
Gain Money High M High P 
G37 Gain:  Your stockbroker presents you with two programs for reinvestment of 1,750 dollars 
of stock.  Indicate the option you prefer. 
 
A: Win 700 dollars for sure. 
 
B: 40% probability you win nothing. 
 
Loss Lives Medium M High P 
V 31 Loss: Imagine you own a zoo with 70 animals.  A fatal disease has broken out and two 
containment programs have been proposed.  Indicate the option you prefer. 60% 
A:  42 animals die for sure. 
 
B:  40% probability 70 animals die. 
 
Loss Lives Medium M High P 
M31 Loss: Imagine you own a zoo with 70 animals.  A fatal disease has broken out and two 
containment programs have been proposed.  Indicate the option you prefer. 
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A:  42 animals die for sure. 
 
B:  40% probability 70 animals die and 60% probability none die. 
 
Loss Lives Medium M High P 
G31 Loss: Imagine you own a zoo with 70 animals.  A fatal disease has broken out and two 
containment programs have been proposed.  Indicate the option you prefer. 
 
A: 42 animals die for sure. 
 
B: 60% probability none die. 
 
 
Gain Lives Low M Low P 
V29 Gain:  A deadly heat wave is expected to arrive in a town and 10 lives are at stake. You 
must choose between plans to combat the heat. 20% 
 
A: 8 people saved for sure. 
 
B: 20% probability 10 people saved. 
 
Gain Lives Low M Low P 
M29 Gain:  A deadly heat wave is expected to arrive in a town and 10 lives are at stake. You 
must choose between plans to combat the heat. 
 
A: 8 people saved for sure 
 
B: 20% probability 10 saved and an 80% probability no one saved. 
 
Gain Lives Low M Low P 
G29 Gain:  A deadly heat wave is expected to arrive in a town and 10 lives are at stake. You 
must choose between plans to combat the heat. 
 
A: 8 people saved for sure. 
 
B: 80% probability no one saved. 
 
Loss Money Low M High P 
V34 Loss: Your bank account has been hacked and 20 dollars are at stake.  Indicate the option 
you prefer. 70% 
 
A: Lose 14 dollars for sure. 
 
B: 30% probability you lose 20 dollars. 
 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

141 

Loss Money Low M High P 
M34 Loss: Your bank account has been hacked and 20 dollars are at stake.  Indicate the option 
you prefer. 
 
A: Lose 14 dollars for sure. 
 
B: 30% probability you lose 20 dollars and a 70% probability you lose nothing. 
 
Loss Money Low M High P 
G34 Loss: Your bank account has been hacked and 20 dollars are at stake.  Indicate the option 
you prefer. 
 
A: Lose 14 dollars for sure. 
 
B: 70% probability you lose nothing. 
 
 
Loss Lives Low M Low P 
V25 Loss:  A new strain of bacteria is destroying an 8-acre section of coral reef. You have a 
choice between two conservation programs. 25% 
 
A: 2 acres are lost for sure. 
 
B: 75% probability 8 acres are lost. 
 
Loss Lives Low M Low P 
M25 Loss:  A new strain of bacteria is destroying an 8-acre section of coral reef. You have a 
choice between two conservation programs. 
 
A: 2 acres are lost for sure 
 
B: 75% probability 8 acres are lost and 25% probability none are lost. 
 
Loss Lives Low M Low P 
G25 Loss:  A new strain of bacteria is destroying an 8-acre section of coral reef. You have a 
choice between two conservation programs. 
 
A: 2 acres are lost for sure 
 
B: 25% probability none are lost. 
 
 
Gain Lives Med M High P 
V28 Gain: Imagine a volcano is predicted to explode near a city and 80 lives are at 
risk.  Government officials have asked you to decide between two evacuation programs. 70% 
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A: 24 people saved for sure. 
 
B: 70% probability 80 people saved. 
 
Gain Lives Med M High P 
M28 Gain: Imagine a volcano is predicted to explode near a city and 80 lives are at 
risk.  Government officials have asked you to decide between two evacuation programs.  
 
A: 24 people saved for sure 
 
B: 70% probability 80 saved and a 30% probability no one saved. 
 
Gain Lives Med M High P 
G28 Gain: Imagine a volcano is predicted to explode near a city and 80 lives are at 
risk.  Government officials have asked you to decide between two evacuation programs.  
 
A: 24 people saved for sure. 
 
B: 30% probability no one saved. 
 
 
Loss Lives High M Low P 
V27 Loss: Imagine a nuclear reactor in your area is facing a meltdown, and 1,500 lives are at 
risk. You must choose between two plans to save lives. 15% 
 
A: 225 people die for sure 
 
B: 85% probability 1,500 die 
 
Loss Lives High M Low P 
M27 Loss: Imagine a nuclear reactor in your area is facing a meltdown, and 1,500 lives are at 
risk. You must choose between two plans to save lives. 
 
A: 225 people die for sure 
 
B: 85% probability 1,500 people die and 15% probability no one dies 
 
Loss Lives High M Low P 
G27 Loss: Imagine a nuclear reactor in your area is facing a meltdown, and 1,500 lives are at 
risk. You must choose between two plans to save lives. 
 
A: 225 people die for sure 
 
B: 15% probability no one dies 
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Loss Money High M Low P 
V41 Loss:  While walking the strip of Las Vegas, you decide to play a casino game in which 
1,400 dollars are at stake.  The dealer gives you two options. 35% 
 
A: Lose 490 dollars for sure. 
 
B: 65% probability you lose 1,400 dollars. 
 
Loss Money High M Low P 
M41 Loss:  While walking the strip of Las Vegas, you decide to play a casino game in which 
1,400 dollars are at stake.  The dealer gives you two options. 
 
A: Lose 490 dollars for sure. 
 
B: 65% probability you lose 1,400 dollars and 35% probability you lose nothing. 
 
Loss Money High M Low P 
G41 Loss:  While walking the strip of Las Vegas, you decide to play a casino game in which 
1,400 dollars are at stake.  The dealer gives you two options.  
 
A: Lose 490 dollars for sure. 
 
B: 35% probability you lose nothing. 
 
Loss Money Medium M Low P 
V40 Loss: Imagine you are playing an Internet game in which 90 dollars are at stake. You are 
prompted with two options at the end of the game. Indicate the option you prefer. 30% 
 
A: Lose 27 dollars for sure. 
 
B: 70% probability you lose 90 dollars. 
 
Loss Money Medium M Low P 
M40 Loss: Imagine you are playing an Internet game in which 90 dollars are at stake. You are 
prompted with two options at the end of the game. Indicate the option you prefer. 
 
A: Lose 27 dollars for sure. 
 
B: 70% probability you lose 90 dollars and a 30% probability you lose nothing. 
 
Loss Money Medium M Low P 
G40 Loss: Imagine you are playing an Internet game in which 90 dollars are at stake. You are 
prompted with two options at the end of the game. Indicate the option you prefer. 
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A: Lose 27 dollars for sure. 
 
B: 30% probability you lose nothing. 
 
Loss Money Low M Low P 
V36 Loss: Imagine you are playing in a Poker tournament in which you can win real money. 
You have 15 dollars at stake and must decide whether or not to keep playing. 20% 
 
A: Lose 3 dollars for sure. 
 
B: 80% probability you lose 15 dollars. 
 
Loss Money Low M Low P 
M36 Loss: Imagine you are playing in a Poker tournament in which you can win real money. 
You have 15 dollars at stake and must decide whether or not to keep playing. 
 
A: Lose 3 dollars for sure. 
 
B: 80% probability you lose 15 dollars and 20% probability you lose nothing. 
 
Loss Money Low M Low P 
G36 Loss: Imagine you are playing in a Poker tournament in which you can win real money. 
You have 15 dollars at stake and must decide whether or not to keep playing. 
 
A: Lose 3 dollars for sure. 
 
B: 20% probability you lose nothing. 
 
Gain Lives High M Low P 
V32 Gain: A bomb has been found in an office building containing 1,200 people.  As the owner 
of the building you must decide between two escape plans.  Please indicate the option you 
prefer. 20% 
 
A: 960 people saved for sure. 
 
B: 20% probability 1,200 people saved. 
 
Gain Lives High M Low P 
M32 Gain: A bomb has been found in an office building containing 1,200 people.  As the 
owner of the building you must decide between two escape plans.  Please indicate the option 
you prefer. 
 
A: 960 people saved for sure 
 
B: 20% probability 1,200 saved and an 80% probability no one saved. 
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Gain Lives High M Low P 
G32 Gain: A bomb has been found in an office building containing 1,200 people.  As the 
owner of the building you must decide between two escape plans.  Please indicate the option 
you prefer. 
 
A: 960 people saved for sure. 
 
B: 80% probability no one saved. 
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Appendix E 
 

      Behavioral Survey Items 

 

Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Male

Female

In YEARS:

White

Black/ African American

Asian Indian

Chinese

Filipino

Japanese

Korean

Vietnamese

Other Asian (fill in):

Native American / American Indian / Alaskan Native (fill in Tribe):

Demographics

Please answer the following questions.

What is your Participant ID (provided by the experimenter)?

What is your gender?

What is your age?

What is your date of birth (DAY, MONTH, YEAR)?

Select the one group that best describes you:
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Native Hawaiian or Other Pacific Islander

Mixed Ethnicity (example: Chicano and Native American)

Other (fill in):

No, not of Hispanic, Latino or Spanish origin

Yes, Mexican, Mexican American, Chicano

Yes, Puerto Rican

Yes, Cuban

Yes, Central American (fill in)

Yes, South American (fill in)

Yes, Spanish (Spain)

Mostly A's

Mostly B's

Mostly C's

Mostly D's

Mostly F's

Are you of Hispanic, Latino, or Spanish origin?

What kind of grades do you make in school?
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Yes

No

I don't know

Did not graduate from high school

Graduated from high school

Some college

Graduated from a four-year college

Professional degree (e.g., J.D., M.B.A., M.D.)

Master's degree (M.A.)

Vocational training (e.g., electrician, plumber)

Ph.D.

Other (please write in):

Did not graduate from high school

Graduated from high school

Some college

Graduated from a four-year college

Professional degree (e.g., J.D., M.B.A., M.D.)

Master's degree (M.A.)

Vocational training (e.g., electrician, plumber)

Ph.D.

Other (please write in):

Both parents

One parent

My parents live separately, but I spend time living at both of their houses

Grandparent

Aunt, uncle, or family friend

Other (please write in):

Have you ever received or been eligible for free lunches at school?

What is your FATHER's highest level of education?

What is your MOTHER's highest level of education?

With whom do you live?
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

True

False

True

False

True

False

True

False

True

False

What is your mother's occupation (job)?

What is your father's occupation (job)?

SSS-Impulsivity subscale (Zuckerman-Kuhlman, 19 questions)

For each statement, choose true or false.

I like to have new and exciting experiences and sensations even if they are a little frightening.

I like doing things just for the thrill of it.

I sometimes do "crazy" things just for fun.

I sometimes like to do things that are a little frightening.

I enjoy getting into new situations where you can't predict how things will turn out.
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

True

False

True

False

True

False

True

False

True

False

True

False

True

False

True

False

True

I'll try anything once.

I prefer friends who are excitingly unpredictable.

I like "wild" uninhibited parties.

I would like the kind of life where one is on the move and traveling a lot, with lots of change and excitement.

I am an impulsive person.

I like to explore a strange city or section of town by myself, even if it means getting lost. 

I would like to take off on a trip with no preplanned or definite routes or timetables.

Before I begin a complicated job, I make careful plans.

I very seldom spend much time on the details of planning ahead. 
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

False

True

False

True

False

True

False

True

False

True

False

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

I tend to begin a new job without much advance planning on how I will do it.

I usually think about what I am going to do before doing it.

I often do things on impulse.

I often get so carried away by new and exciting things and ideas that I never think of possible complications.

I tend to change interests frequently.

BIS-BAS (Carver & White, 1994)

Indicate how much you agree with each of the following statements.  Do not worry if some of your answers
contradict others.

A person's family is the most important thing in life.
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Even if something bad is about to happen to me, I rarely experience fear or nervousness. 

I go out of my way to get things I want.

When I'm doing well at something, I love to keep at it. 

I'm always willing to try something new if I think it will be fun. 

How I dress is important to me.

When I get something I want, I feel excited and energized. 
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Criticism or scolding hurts me quite a bit. 

When I want something, I usually go all-out to get it. 

I will often do things for no other reason than that they might be fun. 

It's hard for me to find the time to do things such as get a haircut. 

If I see a chance to get something I want, I move on it right away. 
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

I feel pretty worried or upset when I think or know somebody is angry at me. 

When I see an opportunity for something I like, I get excited right away. 

I often act on the spur of the moment. 

If I think something unpleasant is going to happen, I usually get pretty "worked up." 

I often wonder why people act the way they do. 
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

When good things happen to me, it affects me strongly. 

I feel worried when I think I have done poorly at something important. 

I crave excitement and new sensations. 

When I go after something, I use a "no holds barred" approach. 

I have very few fears compared to my friends. 
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Very true for me

Somewhat true for me

Somewhat false for me

Very false for me

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

It would excite me to win a contest. 

I worry about making mistakes. 

State Anxiety (Form V; Spielberger, 1983)

Answer the following questions based on how you feel RIGHT NOW, at this moment.

I feel calm

I feel secure

I am tense
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

I feel strained

I feel at ease

I feel upset

I am presently worrying over possible misfortunes

I feel satisfied
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Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

I feel frightened

I feel comfortable

I feel self-confident

I feel nervous

I am jittery
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Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

I feel indecisive

I am relaxed

I feel content

I am worried

I feel confused
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Not At All

Somewhat

Moderately So

Very Much So

Not At All

Somewhat

Moderately So

Very Much So

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

I feel steady

I feel pleasant

Trait Anxiety (Form V; Spielberger, 1983)

Answer the following questions based on how you GENERALLY feel.

I feel pleasant

I feel nervous and restless

I feel satisfied with myself
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Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

I wish I could be as happy as others seem to be

I feel like a failure

I feel rested

I am "calm, cool, and collected"

I feel that difficulties are piling up so that I cannot overcome them
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Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

I am happy

I have disturbing thoughts

I lack self-confidence

I feel secure

I make decisions easily
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Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

I feel inadequate

I worry too much over something that really doesn't matter

Some unimportant thought runs through my mind and bothers me

I take disappointments so keenly that I can't put them out of my mind

I am a steady person
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Almost never

Sometimes

Often

Almost always

Almost never

Sometimes

Often

Almost always

I get in a state of tension or turmoil over my recent concerns and interests

I am content

Cognitive Reflection Test (Frederick, 2005)

Please write in your answers to the following questions.

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

If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to make 100 widgets?

In a lake, there is a patch of lily pads . Every day, the patch doubles in size. If it takes 48 days for the patch to
cover the entire lake, how long would it take for the patch to cover half of the lake?

Subjective Numeracy Scale (Fagerlin)
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Please answer the following questions.

How good are you at working with fractions?
1 = not at all good 2 3 4 5 6 = extremely good

How good are you at working with percentages?
1 = not at all good 2 3 4 5 6 = extremely good

How good are you at calculating a 15% tip?
1 = not at all good 2 3 4 5 6 = extremely good

How good are you at figuring out how much a shirt will cost if it is 25% off?
1 = not at all good 2 3 4 5 6 = extremely good

When reading the newspaper, how helpful do you find tables and graphs that are parts of a story?
1 = not at all 2 3 4 5 6 = extremely good

When people tell you the chance of something happening, do you prefer they use words ("it rarely happens") or
numbers ("there's a 1% chance")?

1 = always prefer
words 2 3 4 5

6 = always prefer
numbers

When you hear a weather forecast, do you prefer predictions using percentages (e.g., "there will be a 20% chance
of rain today") or predictions using only words (e.g., "there is a small chance of rain today")?

1 = always prefer
percentages 2 3 4 5

6 = always prefer
words

How often do you find numerical information to be useful?
1 = never 2 3 4 5 6 = very often
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1%

10%

5%

1 chance in 12

1 chance in 37

1 in 100

1 in 1000

1 in 10

Objective Numeracy Scale

Please write in your answers to the following questions.

Imagine that we flip a fair coin 1,000 times. What is your best guess about how many times the coin would come
up heads in 1,000 flips?

Which of the following numbers represents the biggest risk of getting a disease?

Which of the following numbers represents the biggest risk of getting a disease?

Which of the following numbers represents the biggest risk of getting a disease?

If the chance of getting a disease is 10%, how many people would be expected to get the disease:

Out of 100?

Out of 1000?

If the chance of getting a disease is 20 out of 100, this would be the same as having a ____% chance of getting
the disease.

If Person A's risk of getting a disease is 1% in 10 years, and person B's risk is double that of A's, what is B's risk?



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

167 

 
 
 
 
 
  
 



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

168 

 
 
 
 
 

Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

If Person A's chance of getting a disease is 1 in 100 in 10 years, and person B's risk is double that of A's, what is
B's risk?

Imagine that we roll a fair, six-sided die 1,000 times. Out of 1,000 rolls, how many times do you think the die
would come up even?

Imagine that you are taking a class and your chances of being asked a question in class are 1% during the first
week of class and double each week thereafter (i.e., you would have a 2% chance in Week 2, a 4% chance in
Week 3, an 8% chance in Week 4). What is the probably that you will be asked a question in class during Week
7?

In the Big Bucks Lottery, the chances of winning a $10 prize are 1%. What is your best guess about how many
people would win a $10 prize if 1,000 people each buy a single ticket from Big Bucks?

Suppose you have a close friend who has a lump in her breast and must have a mammogram. Of 100 women like
her, 10 of them actually have a malignant tumor and 90 of them do not. Of the 10 women who actually have a
tumor, the mammogram indicates correctly that 9 of them have a tumor and indicates incorrectly that 1 of them
does not. Of the 90 women who do not have a tumor, the mammogram indicates correctly that 81 of them do not
have a tumor and indicates incorrectly that 9 of them do have a tumor. The table below summarizes all of this
information. Imagine that your friend tests positive (as if she had a tumor), what is the likelihood that she actually
has a tumor?

The chance of getting a viral infection is .0005. Out of 10,000 people, about how many of them are expected to
get infected?

In the Acme Publishing Sweepstakes, the chance of winning a car is 1 in 1,000. What percentage of tickets of
Acme Publishing Sweepstakes wins a car?

Suppose that 1 out of every 10,000 doctors in a certain region is infected with the SARS virus; in the same region,
20 out of every 100 people in a particular at-risk population also are infected with the virus. A test for the virus
gives a positive result in 99% of those who are infected and in 1% of those who are not infected. A randomly
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Both

Doctor

At-risk person

Never

Monthly or less

2 to 4 times a month

2 to 3 times a week

4 or more times a week

I never drink.

1 or 2

3 or 4

5 or 6

7, 8, or 9

10 or more

Never

Less than monthly

Monthly

Weekly

Daily or almost daily

selected doctor and a randomly selected person in the at-risk population in this region both test positive for the
disease. Who is more likely to actually have the disease?

AUDIT

Please answer the following questions.  
A drink means one unit of alcohol, such as:

12 oz. (a can) of beer,  1.25 oz. (a shot glass) of liquor, or 5 ounces (about half a glass) of wine.

How often do you have a drink containing alcohol?

How many drinks containing alcohol do you have on a typical day when you are drinking?

How often do you have six or more drinks on one occasion?
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Never

Less than monthly

Monthly

Weekly

Daily or almost daily

Never

Less than monthly

Monthly

Weekly

Daily or almost daily

Never

Less than monthly

Monthly

Weekly

Daily or almost daily

Never

Less than monthly

Monthly

Weekly

Daily or almost daily

Never

Less than monthly

Monthly

Weekly

Daily or almost daily

How often during the last year have you found that you were not able to stop drinking once you had started?

How often during the last year have you failed to do what was normally expected from you because of drinking?

How often during the last year have you needed a first drink in the morning to get yourself going after a heavy
drinking session?

How often during the last year have you had a feeling of guilt or remorse after drinking?

How often during the last year have you been unable to remember what happened the night before because you
had been drinking?



Running head: FTT AND THE NEURAL BASIS OF FRAMING IN ADOLESCENTS 
 
 
 

 

171 

 
 

 
 
 

Qualtrics Survey Software

https://cornell.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview&T=KzAxL[2/24/2014 9:29:04 PM]

No

Yes, but not in the last year

Yes, during the last year

No

Yes, but not in the last year

Yes, during the last year

Have you or someone else been injured as a result of YOUR drinking?

Has a relative or friend or a doctor or another health worker been concerned about your drinking or suggested you
cut down?

ARQ

For each of the following activities, select the statement that most accurately describes your behavior.

   Never Done Hardly Ever Done Done Sometimes Done Often Done Very Often

Smoking (tobacco)   

Roller blading   

Drinking and driving   

Parachuting   

Speeding   

Stealing cars and going for joy
rides

  

Tae Kwon Do fighting   

Underage drinking   

Staying out late   

Driving without a license   

Talking to strangers   

Flying in a plane   
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Cheating   

Getting drunk   

Sniffing gas or glue   

Having unprotected sex   

Leaving school   

Teasing and picking on people   

Snow skiing   

Taking drugs (including
marijuana)

  

Overeating   

Entering a competition   

Hoyle SSS

Indicate how much you agree with each statement.

I would like to explore strange places.
strongly disagree disagree neither disagree nor agree agree strongly agree

I get restless when I spend too much time at home.
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Never

Almost Never

Sometimes

Fairly Often

strongly disagree disagree neither disagree nor agree agree strongly agree

I like to do frightening things.
strongly disagree disagree neither disagree nor agree agree strongly agree

I like wild parties.
strongly disagree disagree neither disagree nor agree agree strongly agree

I would like to take off on a trip with no pre-planned routes or timetables.
strongly disagree disagree neither disagree nor agree agree strongly agree

I prefer friends who are excitingly unpredictable.
strongly disagree disagree neither disagree nor agree agree strongly agree

I would like to try bungee jumping.
strongly disagree disagree neither disagree nor agree agree strongly agree

I would love to have new and exciting experiences, even if they are illegal.
strongly disagree disagree neither disagree nor agree agree strongly agree

Perceived Stress Scale (Cohen et al., 1983)

In the last MONTH, how often have you:

Been upset because of something that happened unexpectedly?
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Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Felt that you were unable to control important things in your life?

Felt nervous and "stressed"?

Felt confident about your ability to handle your personal problems?

Felt that things were going your way?
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Never

Almost Never

Sometimes

Fairly Often

Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Never

Almost Never

Sometimes

Fairly Often

Very Often

Found that you could not cope with all things you had to do?

Been able to control irritations in your life?

Felt that you were on top of things?

Been angered because of things that happened that were out of your control?

Felt difficulties were piling up so high that you could not overcome them?
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I do not feel sad.

I feel sad much of the time.

I am sad all the time.

I am so sad or unhappy that I can't stand it.

I am not discouraged about my future.

I feel more discouraged about my future than I used to be.

I do not expect things to work out for me.

I feel my future is hopeless and will only get worse.

I do not feel like a failure.

I have failed more than I should have.

As I look back, I see a lot of failures.

I feel I am a total failure as a person.

I get as much pleasure as I ever did from the things I enjoy.

I don't enjoy things as much as I used to.

I get very little pleasure from the things I used to enjoy.

I can't get any pleasure from the things I used to enjoy.

I don't feel particularly guilty.

I feel guilty over many things I have done or should have done.

I feel quite guilty most of the time.

I feel guilty all of the time.

Beck Depression Inventory

Please read each group of statements carefully, and then pick out the one statement in each group that best
describes the way you have been feeling during the past two weeks, including today.  If several statements in
the group seem to apply equally well, pick the one that is furthest down on the list.

Sadness

Pessimism

Past failure

Loss of pleasure

Guilty feelings
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I don't feel I am being punished.

I feel I may be punished.

I expect to be punished.

I feel I am being punished.

I feel the same about myself as ever.

I have lost confidence in myself.

I am disappointed in myself.

I dislike myself.

I don't criticize or blame myself more than usual.

I am more critical of myself than I used to be.

I criticize myself for all of my faults.

I blame myself for everything bad that happens.

I don't have any thoughts of killing myself.

I have thoughts of killing myself, but I would not carry them out.

I would like to kill myself.

I would kill myself if I had the chance.

I don't cry any more than I used to.

I cry more than I used to.

I cry over every little thing.

I feel like crying, but I can't.

I am no more restless or wound up than usual.

I feel more restless or wound up than usual.

I am so restless or agitated that it's hard to stay still.

Punishment feelings

Self-dislike

Self-criticism

Suicidal thoughts or wishes

Crying

Agitation
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I am so restless or agitated that I have to keep moving or doing something.

I have not lost interest in other people or activities.

I am less interested in other people or things than before.

I have lost most of my interest in other people or things.

It's hard to get interested in anything.

I make decisions about as well as ever.

I find it more difficult to make decisions than usual.

I have much greater difficulty in making decisions than I used to.

I have trouble making any decisions.

I do not feel I am worthless.

I don't consider myself as worthwhile and useful as I used to.

I feel more worthless as compared to other people.

I feel utterly worthless.

I have as much energy as ever.

I have less energy than I used to have.

I don't have enough energy to do very much.

I don't have enough energy to do anything.

I have not experienced any change in my sleeping pattern.

I sleep somewhat more OR less than usual.

I sleep a lot more OR less than usual.

I sleep most of the day OR I wake up 1-2 hours early and can't get back to sleep.

Loss of interest

Indecisiveness

Worthlessness

Loss of energy

Changes in sleeping pattern
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I am no more irritable than usual.

I am more irritable than usual.

I am much more irritable than usual.

I am irritable all the time.

I have not experienced any change in my appetite.

My appetite is somewhat more OR less than usual.

My appetite is much less OR greater than usual.

I have no appetite at all OR I crave food all the time.

I can concentrate as well as ever.

I can't concentrate as well as usual.

It's hard to keep my mind on anything for very long.

I find I can't concentrate on anything.

I am no more tired or fatigued than usual.

I get tired or fatigued more easily than usual.

I am too tired or fatigued to do a lot of the things I used to do.

I am too tired or fatigued to do most of the things I used to do.

I have not noticed any recent changes in my interest in sex.

I am less interested in sex than I used to be.

I am much less interested in sex now.

I have lost interest in sex completely.

Irritability

Changes in appetite

Concentration difficulty

Tiredness or fatigue

Loss of interest in sex
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PANAS-X

Indicate to what extent you feel this way IN GENERAL.

   

Very Slightly or
Not at All Slightly Moderately Quite a Bit Extremely

cheerful   

disgusted   

attentive   

bashful   

sluggish   

daring   

surprised   

strong   

scornful   

   

Very Slightly or
Not at All Slightly Moderately Quite a Bit Extremely

relaxed   

irritable   

delighted   

inspired   

fearless   

disgusted with self   

sad   

calm   

afraid   

   

Very Slightly or
Not at All Slightly Moderately Quite a Bit Extremely

tired   

amazed   

shaky   

happy   

timid   
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alone   

alert   

upset   

angry   

   

Very Slightly or
Not at All Slightly Moderately Quite a Bit Extremely

bold   

blue   

shy   

active   

guilty   

joyful   

nervous   

lonely   

sleepy   

   

Very Slightly or
Not at All Slightly Moderately Quite a Bit Extremely

excited   

hostile   

proud   

jittery   

lively   

ashamed   

at ease   

scared   

drowsy   

   

Very Slightly or
Not at All Slightly Moderately Quite a Bit Extremely

angry at self   

enthusiastic   

downhearted   

sheepish   

distressed   

blameworthy   

determined   

frightened   

astonished   
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Very Slightly or
Not at All Slightly Moderately Quite a Bit Extremely

interested   

loathing   

confident   

energetic   

concentrating   

dissatisfied with self   

CHAOS Scale (Mulhenny et al., 1995)

Choose the statement that describes your home environment most accurately.

There is very little commotion in our home.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

We can usually find things when we need them.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

We almost always seem to be rushed.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

We are usually able to stay on top of things.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

No matter how hard we try, we always seem to be running late.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

It's a real zoo in our home.
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Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

No matter what our family plans, it usually doesn't seem to work out.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

You can't hear yourself think in our home.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

I often get drawn into other people's arguments at home.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

Our home is a good place to relax.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

The telephone takes up a lot of our time at home.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

The atmosphere in our home is calm.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree

First thing in the day, we have a regular routine at home.

Strongly disagree Disagree
Neither Agree nor

Disagree Agree Strongly Agree
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Raven's APM

You will now be asked to complete12 pattern-completion puzzles. On every page there is a pattern with a bit
missing. You have to decide each time which of the pieces below is the right one to complete the pattern above.
When you have found the right bit, in the options below, select the number that corresponds to the number above
the correct bit with your mouse in order to make your choice. The problems are simple at the beginning and get
harder as you go on. If you pay attention to the way the easy ones go, you will find the later ones less difficult.
Work at your own pace. It is critical that you DO NOT skip over any of the problems.

Remember: Select the piece below that completes the pattern above. When you have found the right piece, in the
options below, select the number that corresponds to the number above the correct bit with your mouse in order to
make your choice. It is critical that you DO NOT skip over any of the problems.
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options below, select the number that corresponds to the number above the correct bit with your mouse in order to
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Remember: Select the piece below that completes the pattern above. When you have found the right piece, in the
options below, select the number that corresponds to the number above the correct bit with your mouse in order to
make your choice. It is critical that you DO NOT skip over any of the problems.
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options below, select the number that corresponds to the number above the correct bit with your mouse in order to
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     Appendix F 
 

      Behavioral Correlation Tables 

 
Adolescent N=42 Spearman Correlations with Measures of Individual Difference 
 

I. PANAS-X, BDI, CHAOS, APM, PSS, ONS, SNS 
 
	   Mean	  Risky	  

Choices	  	  
MRC	  Gain	   MRC	  Loss	   Signed	  

Confidence	  
Gain	  

Signed	  
Confidence	  
Loss	  

Mean	  
Framing	  
Index	  

Framing	  
(SCFI)	  

PANAS	  Basic	  
Pos	  Affect	  

	  	  -‐.047	  (o)	  
	  	  -‐.031	  (g)	  
	  	  -‐.068	  (m)	  	  
	  	  -‐.018	  (v)	  

	  -‐.053	  (o)	  
	  	  .013	  (g)	  
	  -‐.032	  (m)	  	  
	  	  .035	  (v)	  

	  	  -‐.110	  (o)	  
	  	  -‐.087	  (g)	  
	  -‐.126	  (m)	  	  
	  	  -‐.060	  (v)	  

	  	  -‐.073	  (o)	  
	  	  	  .014	  (g)	  
	  	  -‐.066	  (m)	  	  
	  	  -‐	  .007	  (v)	  

	  	  -‐.148	  (o)	  
	  	  -‐.073	  (g)	  
	  	  -‐.183	  (m)	  	  
	  	  -‐.076	  (v)	  

-‐.094(o)	  
-‐.106	  (g)	  
-‐.109	  (m)	  
-‐.078	  (v)	  

-‐.159	  (o)	  
-‐.124	  (g)	  
-‐.173	  (m)	  	  
	  -‐.074	  (v)	  

PANAS	  Basic	  
Neg	  Affect	  
	  

	  	  -‐.142	  (o)	  
	  	  -‐.041	  (g)	  
	  	  -‐.266	  (m)	  	  
	  	  -‐.110	  (v)	  

	  -‐.109	  (o)	  
	  	  	  .010	  (g)	  
	  -‐.150	  (m)	  	  
	  	  -‐.080	  (v)	  

	  	  -‐.175	  (o)	  
	  	  -‐.081	  (g)	  
	  -‐.187	  (m)	  	  
	  	  -‐.132	  (v)	  

	  	  -‐.094	  (o)	  
	  	  	  .010	  (g)	  
	  -‐.145	  (m)	  	  
	  	  -‐.061	  (v)	  

	  	  -‐.200	  (o)	  
	  	  -‐.099	  (g)	  
	  	  -‐.176	  (m)	  	  
	  	  -‐.168	  (v)	  

-‐.066	  (o)	  
-‐.069	  (g)	  
	  .004	  (m)	  	  
-‐.002	  (v)	  

-‐.076	  (o)	  
-‐.064	  (g)	  
-‐.001	  (m)	  	  
-‐.025	  (v)	  

PANAS	  Fear	   	  	  -‐.205	  (o)	  
	  	  -‐.054	  (g)	  
	  	  -‐.289	  (m)	  	  
	  	  -‐.231	  (v)	  

	  	  -‐.268	  (o)	  
	  	  -‐.100	  (g)	  
	  	  -‐.307	  (m)*	  	  
	  	  -‐.212	  (v)	  

	  	  -‐.126	  (o)	  
	  	  	  .024	  (g)	  
	  	  -‐.083	  (m)	  	  
	  	  -‐.180	  (v)	  

	  	  -‐.196	  (o)	  
	  	  -‐.010	  (g)	  
	  -‐.285	  (m)	  	  
	  -‐.140	  (v)	  

	  	  -‐.139	  (o)	  
	  	  -‐.020	  (g)	  
	  	  -‐.087	  (m)	  	  
	  	  -‐.186	  (v)	  

.114	  (o)	  

.106	  (g)	  

.181	  (m)	  	  

.074	  (v)	  

	  .075	  (o)	  
	  .033	  (g)	  
	  .165	  (m)	  	  
	  .032	  (v)	  

PANAS	  
Hostility	  

	  	  .045	  (o)	  
	  	  .174	  (g)	  
	  -‐.147	  (m)	  	  
	  	  .109	  (v)	  

	  	  	  .133	  (o)	  
	  	  	  .346	  (g)*	  
	  	  .034	  (m)	  	  
	  	  .044	  (v)	  

	  	  -‐.089	  (o)	  
	  	  -‐.081	  (g)	  
	  -‐.202	  (m)	  	  
	  	  .052	  (v)	  

	  	  .096	  (o)	  
	  	  .272	  (g)	  
	  -‐.008	  (m)	  	  
	  	  .040	  (v)	  

	  	  -‐.109	  (o)	  
	  	  -‐.099	  (g)	  
	  	  -‐.187	  (m)	  	  
	  	  	  .017	  (v)	  

-‐.249	  (o)	  
-‐.381	  (g)*	  
-‐.158	  (m)	  	  
-‐.037	  (v)	  

	  -‐.245	  (o)	  
	  -‐.340	  (g)*	  
	  -‐.142	  (m)	  	  
	  -‐.038	  (v)	  

PANAS	  Guilt	   	  	  -‐.146	  (o)	  
	  	  -‐.072	  (g)	  
	  	  -‐.262	  (m)	  	  
	  	  -‐.128	  (v)	  

	  	  -‐.093	  (o)	  
	  	  -‐.058	  (g)	  
	  -‐.207	  (m)	  	  
	  	  -‐.029	  (v)	  

	  	  -‐.169	  (o)	  
	  	  -‐.022	  (g)	  
	  -‐.132	  (m)	  	  
	  	  -‐.181	  (v)	  

	  -‐.082	  (o)	  
	  -‐.054	  (g)	  
	  -‐.205	  (m)	  	  
	  	  .030	  (v)	  

	  	  -‐.174	  (o)	  
	  	  -‐.022	  (g)	  
	  	  -‐.112	  (m)	  	  
	  	  -‐.228	  (v)	  

-‐.034	  (o)	  
	  .043	  (g)	  
	  .084	  (m)	  	  
-‐.074	  (v)	  

	  -‐.021	  (o)	  
	  	  .069	  (g)	  
	  .106	  (m)	  	  
	  -‐.135	  (v)	  

PANAS	  
Sadness	  

	  	  -‐.275	  (o)	  
	  	  -‐.175	  (g)	  
	  	  -‐.348	  (m)*	  	  
	  	  -‐.274	  (v)	  

	  	  -‐.177	  (o)	  
	  	  -‐.104	  (g)	  
	  	  -‐.249	  (m)	  	  
	  	  -‐.139	  (v)	  

	  	  -‐.325	  (o)*	  
	  	  -‐.197	  (g)	  
	  -‐.218	  (m)	  	  
	  	  -‐.336	  (v)*	  

	  	  -‐.171	  (o)	  
	  	  -‐.040	  (g)	  
	  	  -‐.215	  (m)	  	  
	  	  -‐.108	  (v)	  

	  	  -‐.329	  (o)*	  
	  	  -‐.251	  (g)	  
	  	  -‐.204	  (m)	  	  
	  	  -‐.332	  (v)*	  

-‐.117	  (o)	  
-‐.033	  (g)	  
	  .038	  (m)	  	  
-‐.121	  (v)	  

	  -‐.097	  (o)	  
-‐.089	  (g)	  
	  .046	  (m)	  	  
-‐.103	  (v)	  

PANAS	  
Joviality	  

	  	  -‐.043	  (o)	  
	  	  -‐.008	  (g)	  
	  	  	  .025	  (m)	  	  
	  	  -‐.061	  (v)	  

	  	  .094	  (o)	  
	  	  .156	  (g)	  
	  	  .175	  (m)	  	  
	  	  .097	  (v)	  

	  	  -‐.261	  (o)	  
	  	  -‐.207	  (g)	  
	  	  -‐.189	  (m)	  	  
	  	  -‐.219	  (v)	  

	  	  .093	  (o)	  
	  	  .166	  (g)	  
	  	  .141	  (m)	  	  
	  	  .040	  (v)	  

	  	  -‐.253	  (o)	  
	  	  -‐.155	  (g)	  
	  	  -‐.255	  (m)	  	  
	  	  -‐.223	  (v)	  

-‐.387	  (o)*	  
-‐.275	  (g)	  
-‐.300	  (m)	  	  
-‐.251	  (v)	  

-‐.432	  (o)*	  
	  -‐.279	  (g)	  
-‐.366	  (m)*	  	  
	  -‐.206	  (v)	  

PANAS	  Self-‐
Assurance	  

	  	  .241	  (o)	  
	  	  .201	  (g)	  
	  	  .210	  (m)	  	  
	  	  .252	  (v)	  

	  	  221	  (o)	  
	  .246	  (g)	  
	  .211	  (m)	  	  
	  .225	  (v)	  

	  .142	  (o)	  
-‐.008	  (g)	  
	  .117	  (m)	  	  
	  .156	  (v)	  

	  	  .199	  (o)	  
	  	  .213	  (g)	  
	  	  .126	  (m)	  	  
	  	  .198	  (v)	  

	  	  .135	  (o)	  
	  	  .070	  (g)	  
	  	  .027	  (m)	  	  
	  	  .151	  (v)	  

-‐.054	  (o)	  
-‐.136	  (g)	  
-‐.026	  (m)	  	  
-‐.071	  (v)	  

	  -‐.100	  (o)	  
	  -‐.093	  (g)	  
	  -‐.083	  (m)	  	  
	  -‐.073	  (v)	  

PANAS	  
Attentiveness	  

	  	  .068	  (o)	  
	  	  .160	  (g)	  
	  -‐.054	  (m)	  	  
	  	  .049	  (v)	  

	  	  -‐.075	  (o)	  
	  	  .086	  (g)	  
	  -‐.173	  (m)	  	  
	  -‐.015	  (v)	  

	  	  .164	  (o)	  
	  	  .194	  (g)	  
	  	  .040	  (m)	  	  
	  	  .138	  (v)	  

	  	  -‐.092	  (o)	  
	  	  .089	  (g)	  
	  -‐.229	  (m)	  	  
	  	  -‐.029	  (v)	  

	  	  .095	  (o)	  
	  	  .148	  (g)	  
	  	  .009	  (m)	  	  
	  	  .071	  (v)	  

	  	  .186	  (o)	  
	  	  .003	  (g)	  
	  .155	  (m)	  	  
	  	  .077	  (v)	  

	  	  .125	  (o)	  
	  -‐.008	  (g)	  
	  	  .122	  (m)	  	  
	  	  .034	  (v)	  

PANAS	  
Shyness	  

	  	  -‐.167	  (o)	  
	  	  -‐.031	  (g)	  

	  	  -‐.154	  (o)	  
	  	  -‐.076	  (g)	  

	  	  -‐.168	  (o)	  
	  	  	  .043	  (g)	  

	  	  -‐.166	  (o)	  
	  	  -‐.052	  (g)	  

	  	  -‐.233	  (o)	  
	  	  -‐.056	  (g)	  

-‐.024	  (o)	  
	  .095	  (g)	  

	  -‐.027	  (o)	  
	  	  .021	  (g)	  
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	  	  -‐.339	  (m)*	  	  
	  	  -‐.129	  (v)	  

	  -‐.352	  (m)*	  	  
	  	  .042	  (v)	  

	  -‐.116	  (m)	  	  
	  	  -‐.255	  (v)	  

	  -‐.384	  (m)*	  	  
	  	  .059	  (v)	  

	  	  -‐.115	  (m)	  	  
	  	  -‐.323	  (v)*	  

	  .219	  (m)	  	  
-‐.247	  (v)	  

	  .216	  (m)	  	  
-‐.271	  (v)	  

PANAS	  
Fatigue	  

	  	  .112	  (o)	  
	  	  .074	  (g)	  
	  	  .169	  (m)	  	  
	  -‐.030	  (v)	  

	  	  .017	  (o)	  
	  	  .053	  (g)	  
	  	  .042	  (m)	  	  
	  -‐.002	  (v)	  

	  	  .177	  (o)	  
	  	  .111	  (g)	  
	  	  .317	  (m)*	  	  
	  -‐.007	  (v)	  

	  	  .028	  (o)	  
	  	  .043	  (g)	  
	  	  .015	  (m)	  	  
	  -‐.010	  (v)	  

	  	  .128	  (o)	  
	  	  .072	  (g)	  
	  	  .258	  (m)	  	  
	  -‐.076	  (v)	  

	  	  .118	  (o)	  
-‐.009	  (g)	  
	  .326	  (m)*	  	  
	  	  .001	  (v)	  

	  .120	  (o)	  
	  -‐.007	  (g)	  
	  	  .269	  (m)	  	  
	  -‐.040	  (v)	  

PANAS	  
Serenity	  

	  	  -‐.1360	  (o)	  
	  	  	  .028	  (g)	  
	  	  -‐.146	  (m)	  	  
	  	  -‐.120	  (v)	  

	  	  .037	  (o)	  
	  	  .161	  (g)	  
	  -‐.080	  (m)	  	  
	  	  .136	  (v)	  

	  	  -‐.309	  (o)*	  
	  	  -‐.077	  (g)	  
	  -‐.235	  (m)	  	  
	  -‐.333	  (v)*	  

	  	  .018	  (o)	  
	  	  .193	  (g)	  
	  -‐.137	  (m)	  	  
	  	  .078	  (v)	  

	  	  -‐.303	  (o)	  
	  	  -‐.107	  (g)	  
	  	  -‐.231	  (m)	  	  
	  	  -‐.343	  (v)*	  

-‐.408	  (o)*	  
-‐.254	  (g)	  
-‐.165	  (m)	  	  
-‐.397	  (v)*	  

-‐.430	  (o)*	  
	  -‐.303	  (g)	  
	  -‐.180	  (m)	  	  
	  -‐.300	  (v)	  

PANAS	  
Surprised	  

	  	  -‐.139	  (o)	  
	  	  -‐.031	  (g)	  
	  	  -‐.147	  (m)	  	  
	  	  -‐.155	  (v)	  

	  	  -‐.012	  (o)	  
	  	  -‐.014	  (g)	  
	  -‐.072	  (m)	  	  
	  	  .132	  (v)	  

	  	  -‐.243	  (o)	  
	  	  -‐.001	  (g)	  
	  -‐.109	  (m)	  	  
	  	  -‐.351	  (v)*	  

	  	  -‐.008	  (o)	  
	  	  -‐.068	  (g)	  
	  	  -‐.147	  (m)	  	  
	  	  .128	  (v)	  

	  	  -‐.231	  (o)	  
	  	  	  .065	  (g)	  
	  	  -‐.120	  (m)	  	  
	  	  -‐.423	  (v)*	  

-‐.233	  (o)	  
	  .043	  (g)	  
	  .011	  (m)	  	  
-‐.324	  (v)*	  

-‐.271	  (o)	  
	  .069	  (g)	  
	  .004	  (m)	  	  
-‐.378	  (v)*	  

BDI	  Comp	   	  	  .050	  (o)	  
	  -‐.138	  (g)	  
	  	  .034	  (m)	  	  
	  	  .107	  (v)	  

	  	  .014	  (o)	  
	  -‐.110	  (g)	  
	  -‐.007	  (m)	  	  
	  	  -‐.005	  (v)	  

	  	  .111	  (o)	  
	  -‐.092	  (g)	  
	  	  .108	  (m)	  	  
	  	  .143	  (v)	  

	  	  -‐.002	  (o)	  
	  -‐.084	  (g)	  
	  	  	  .023	  (m)	  	  
	  	  	  .004	  (v)	  

	  	  	  .055	  (o)	  
	  	  -‐.129	  (g)	  
	  	  .045	  (m)	  	  
	  	  .131	  (v)	  

	  	  .134	  (o)	  
	  	  .039	  (g)	  
	  	  .136	  (m)	  	  
	  	  .163	  (v)	  

	  .130	  (o)	  
	  .032	  (g)	  
	  .091	  (m)	  	  
	  .101	  (v)	  

Hoyle	  SS	  
Comp	  

	  	  	  .094	  (o)	  
	  	  	  .123	  (g)	  
	  	  	  .090	  (m)	  	  
	  	  	  .072	  (v)	  

	  	  .112	  (o)	  
	  	  .086	  (g)	  
	  -‐.045	  (m)	  	  
	  	  .254	  (v)	  

	  	  .086	  (o)	  
	  	  .203	  (g)	  
	  	  .233	  (m)	  	  
	  -‐.123	  (v)	  

	  	  	  .084	  (o)	  
	  	  	  .024	  (g)	  
	  	  -‐.107	  (m)	  	  
	  	  	  .209	  (v)	  

	  	  	  .105	  (o)	  
	  	  	  .214	  (g)	  
	  	  	  .220	  (m)	  	  
	  	  -‐.161	  (v)	  

	  	  -‐.051	  (o)	  
	  	  .009	  (g)	  
	  	  .250	  (m)	  	  
	  -‐.281	  (v)	  

	  -‐.071	  (o)	  
	  	  .024	  (g)	  
	  	  .236	  (m)	  	  
	  -‐.254	  (v)	  

CHAOS	  Comp	   	  	  -‐.103	  (o)	  
	  	  -‐.188	  (g)	  
	  	  -‐.154	  (m)	  	  
	  	  	  .011	  (v)	  

	  	  -‐.025	  (o)	  
	  -‐.182	  (g)	  
	  -‐.054	  (m)	  	  
	  	  .082	  (v)	  

	  	  -‐.160	  (o)	  
	  	  -‐.171	  (g)	  
	  -‐.133	  (m)	  	  
	  	  -‐.096	  (v)	  

	  	  -‐.019	  (o)	  
	  -‐.246	  (g)	  
	  -‐.017	  (m)	  	  
	  	  .127	  (v)	  

	  	  -‐.145	  (o)	  
	  	  -‐.108	  (g)	  
	  	  -‐.109	  (m)	  	  
	  	  -‐.108	  (v)	  

	  	  .021	  (o)	  
	  	  .211	  (g)	  
-‐.016	  (m)	  	  
-‐.074	  (v)	  

	  	  .004	  (o)	  
	  	  .229	  (g)	  
	  	  .009	  (m)	  	  
	  -‐.124	  (v)	  

APM	  Comp	   	  	  -‐.097	  (o)	  
	  	  -‐.052	  (g)	  
	  	  -‐.086	  (m)	  	  
	  	  -‐.076	  (v)	  

	  	  -‐.175	  (o)	  
	  	  -‐.136	  (g)	  
	  	  -‐.118	  (m)	  	  
	  	  -‐.129	  (v)	  

	  	  .094	  (o)	  
	  	  .212	  (g)	  
	  	  .018	  (m)	  	  
	  	  .048	  (v)	  

	  	  -‐.183	  (o)	  
	  	  -‐.145	  (g)	  
	  -‐.087	  (m)	  	  
	  	  -‐.197	  (v)	  

	  	  -‐.021	  (o)	  
	  	  -‐.018	  (g)	  
	  	  	  .018	  (m)	  	  
	  	  	  .028	  (v)	  

	  	  .151	  (o)	  
	  	  .145	  (g)	  
	  	  .059	  (m)	  	  
	  	  .185	  (v)	  

	  	  .136	  (o)	  
	  	  .052	  (g)	  
	  	  .021	  (m)	  	  
	  	  .195	  (v)	  

PSS	  Comp	   	  	  -‐.079	  (o)	  
	  	  -‐.102	  (g)	  
	  	  -‐.057	  (m)	  	  
	  	  -‐.097	  (v)	  

	  	  -‐.021	  (o)	  
	  	  -‐.050	  (g)	  
	  	  	  .022	  (m)	  	  
	  	  -‐.066	  (v)	  

	  	  -‐.095	  (o)	  
	  	  -‐.054	  (g)	  
	  	  -‐.030	  (m)	  	  
	  	  -‐.107	  (v)	  

	  	  -‐.013	  (o)	  
	  	  -‐.108	  (g)	  
	  	  	  .036	  (m)	  	  
	  	  -‐.041	  (v)	  

	  	  -‐.065	  (o)	  
	  	  -‐.017	  (g)	  
	  	  -‐.018	  (m)	  	  
	  	  -‐.129	  (v)	  

	  	  -‐.067	  (o)	  
	  	  -‐.036	  (g)	  
	  	  	  .015	  (m)	  	  
	  	  -‐.001	  (v)	  

	  -‐.040	  (o)	  
	  	  .008	  (g)	  
	  	  .002	  (m)	  	  
	  -‐.061	  (v)	  

ONS	   	  	  .039	  (o)	  
	  	  -‐.081	  (g)	  
	  	  .144	  (m)	  	  
	  	  .034	  (v)	  

	  	  -‐.201	  (o)	  
	  	  -‐.178	  (g)	  
	  	  -‐.105	  (m)	  	  
	  	  -‐.201	  (v)	  

	  	  .320	  (o)*	  
	  	  .059	  (g)	  
	  	  .379	  (m)*	  	  
	  	  .241	  (v)	  

	  	  -‐.206	  (o)	  
	  	  -‐.161	  (g)	  
	  	  	  -‐.088	  (m)	  	  
	  	  -‐.251	  (v)	  

	  	  	  .320	  (o)*	  
	  	  -‐.003	  (g)	  
	  	  	  .370	  (m)*	  	  
	  	  	  .302	  (v)	  

.475	  (o)*	  

.201	  (g)	  

.390	  (m)*	  

.403	  (v)*	  

.475	  (o)*	  

.136	  (g)	  

.327	  (m)*	  

.432	  (v)*	  
CRT	  Mean	   	  -‐.032	  (o)	  

	  	  -‐.083	  (g)	  
	  	  .076	  (m)	  	  
	  	  -‐.074	  (v)	  

	  	  -‐.074	  (o)	  
	  	  -‐.178	  (g)	  
	  	  	  -‐.045	  (m)	  	  
	  	  	  .007	  (v)	  

	  	  .035	  (o)	  
	  	  .097	  (g)	  
	  	  .198	  (m)	  	  
	  -‐.089	  (v)	  

	  	  -‐.098	  (o)	  
	  	  -‐.164	  (g)	  
	  	  	  -‐.055	  (m)	  	  
	  	  -‐.038	  (v)	  

	  	  	  .011	  (o)	  
	  	  -‐.006	  (g)	  
	  	  	  .145	  (m)	  	  
	  	  -‐.061	  (v)	  

.025	  (o)	  

.074	  (g)	  

.158	  (m)	  
	  .013	  (v)	  

.041	  (o)	  

.027	  (g)	  

.132	  (m)	  
	  .035	  (v)	  

SNS	  Comp	   	  -‐.037	  (o)	  
	  	  -‐.046	  (g)	  
	  	  .077	  (m)	  	  
	  	  -‐.055	  (v)	  

	  	  	  .028	  (o)	  
	  	  -‐.049	  (g)	  
	  	  	  .095	  (m)	  	  
	  	  	  .097	  (v)	  

	  	  -‐.095	  (o)	  
	  	  .039	  (g)	  
	  	  .048	  (m)	  	  
	  	  -‐.173	  (v)	  

	  	  -‐.005	  (o)	  
	  	  -‐.093	  (g)	  
	  	  	  .080	  (m)	  	  
	  	  	  .039	  (v)	  

	  	  -‐.108	  (o)	  
	  	  -‐.030	  (g)	  
	  	  	  .007	  (m)	  	  
	  	  -‐.158	  (v)	  

-‐.151	  (o)	  
-‐.025	  (g)	  
-‐.052	  (m)	  
-‐.186	  (v)	  

-‐.096	  (o)	  
-‐.044	  (g)	  
-‐.072	  (m)	  
-‐.130	  (v)	  

SNS	  Pref	   	  -‐.029	  (o)	  
	  -‐.108	  (g)	  
	  	  .080	  (m)	  	  
	  	  -‐.041	  (v)	  

	  	  	  .062	  (o)	  
	  	  -‐.058	  (g)	  
	  	  	  .152	  (m)	  	  
	  	  	  .076	  (v)	  

	  	  -‐.161	  (o)	  
	  	  -‐.109	  (g)	  
	  	  -‐.011	  (m)	  	  
	  	  -‐.175	  (v)	  

	  	  	  .049	  (o)	  
	  	  -‐.042	  (g)	  
	  	  	  .181	  (m)	  	  
	  	  	  .020	  (v)	  

	  	  -‐.158	  (o)	  
	  	  -‐.168	  (g)	  
	  	  -‐.052	  (m)	  	  
	  	  -‐.099	  (v)	  

-‐.267	  (o)	  
-‐.145	  (g)	  
-‐.166	  (m)	  
-‐.148	  (v)	  

-‐.214	  (o)	  
-‐.195	  (g)	  
-‐.192	  (m)	  
-‐.071	  (v)	  

SNS	  Ability	   	  -‐.038	  (o)	  
	  	  .039	  (g)	  
	  	  .068	  (m)	  	  
	  	  -‐.093	  (v)	  

	  	  -‐.010	  (o)	  
	  	  -‐.019	  (g)	  
	  	  	  .011	  (m)	  	  
	  	  	  .112	  (v)	  

	  	  -‐.022	  (o)	  
	  	  .158	  (g)	  
	  	  .108	  (m)	  	  
	  	  -‐.200	  (v)	  

	  	  -‐.032	  (o)	  
	  	  -‐.118	  (g)	  
	  	  -‐.046	  (m)	  	  
	  	  	  .066	  (v)	  

	  	  -‐.044	  (o)	  
	  	  	  .106	  (g)	  
	  	  	  .100	  (m)	  	  
	  	  -‐.266	  (v)	  

-‐.019	  (o)	  
	  .130	  (g)	  
	  .095	  (m)	  
-‐.234	  (v)	  

.003	  (o)	  

.150	  (g)	  

.088	  (m)	  
-‐.231	  (v)	  
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II. SSS, ARQ, HOYLE, BAS, BIS, SA, TA 
 

	   Mean	  
Risky	  

Choices	  	  

MRC	  Gain	   MRC	  Loss	   Signed	  
Confidence	  

Gain	  

Signed	  
Confidence	  

Loss	  

Mean	  
Framing	  
Index	  

Framing	  
(SCFI)	  

SSS	   	  .077	  (o)	  
	  .092	  (g)	  
	  .026	  (m)	  	  
	  .036	  (v)	  

	  .172	  (o)	  
	  .240	  (g)	  	  
	  .035	  (m)	  	  
	  .140	  (v)	  

-‐.103	  (o)	  
-‐.174	  (g)	  
	  	  .010	  (m)	  	  
-‐.146	  (v)	  

	  .172	  (o)	  
	  .220	  (g)	  
-‐.048	  (m)	  
	  .120	  (v)	  

-‐.049	  (o)	  
-‐.151	  (g)	  
	  .015	  (m)	  	  
-‐.142	  (v)	  

-‐.244	  (o)	  
-‐.291	  (g)	  
	  .014	  (m)	  
-‐.220	  (v)	  

-‐.226	  (o)	  
-‐.272	  (g)	  
	  	  .086	  (m)	  
-‐.149	  (v)	  

BAS	  Comp	   	  .235	  (o)	  
	  .181	  (g)	  
	  .182	  (m)	  	  
	  .281	  (v)	  

	  .253	  (o)	  
	  .145	  (g)	  
	  .188	  (m)	  	  
	  .316	  (v)*	  

	  .092	  (o)	  
	  .072	  (g)	  
	  .079	  (m)	  	  
	  .116	  (v)	  

	  .196	  (o)	  
	  .050	  (g)	  
	  .113	  (m)	  	  
	  .344	  (v)*	  

	  .154	  (o)	  
	  .261	  (g)	  
	  .044	  (m)	  	  
	  .073	  (v)	  

	  -‐.075	  (o)	  
	  -‐.033	  (g)	  
	  	  .002	  (m)	  	  
	  -‐.190	  (v)	  

-‐.059	  (o)	  
	  .054	  (g)	  
	  .012	  (m)	  	  
-‐.229	  (v)	  

BAS	  Comp	  
2	  

	  .312	  (o)*	  
	  .254	  (g)	  
	  .235	  (m)	  	  
	  .348	  (v)*	  

	  .318	  (o)*	  
	  .183	  (g)	  
	  .222	  (m)	  	  
	  .353	  (v)*	  

	  .166	  (o)	  
	  .146	  (g)	  
	  .118	  (m)	  	  
	  .183	  (v)	  

	  .255	  (o)	  
	  .092	  	  (g)	  
	  .136	  (m)	  	  
	  .398	  (v)**	  

	  .251	  (o)	  
	  .358	  (g)*	  
	  .098	  (m)	  	  
	  .140	  (v)	  

-‐.047	  (o)	  
-‐.002	  (g)	  
-‐.009	  (m)	  	  
-‐.179	  (v)	  

-‐.021	  (o)	  
	  .108	  (g)	  
	  .025	  (m)	  	  
-‐.238	  (v)	  

BAS	  Drive	   	  .254	  (o)	  
	  .306	  (g)*	  
	  .186	  (m)	  	  
	  .189	  (v)	  

	  .228	  (o)	  
	  .103	  (g)	  
	  .150	  (m)	  	  
	  .110	  (v)	  

	  .149	  (o)	  
	  .248	  (g)	  
	  .169	  (m)	  	  
	  .150	  (v)	  

	  .213	  (o)	  
	  .217	  (g)	  
	  .095	  (m)	  	  
	  .194	  (v)	  

	  .252	  (o)	  
	  .296	  (g)	  
	  .125	  (m)	  	  
	  .133	  (v)	  

	  	  .019	  (o)	  
	  -‐.079	  (g)	  
	  	  .036	  (m)	  	  
	  -‐.068	  (v)	  

	  .008	  (o)	  
-‐.006	  (g)	  
-‐.067	  (m)	  	  
-‐.143	  (v)	  

BAS	  Fun	   	  .278	  (o)	  
	  .108	  (g)	  
	  .211(m)	  
	  .401(v)**	  

	  .317	  (o)*	  
	  .087	  (g)	  
	  .218	  (m)	  	  
	  .485	  (v)**	  

	  .120	  (o)	  
	  .033	  (g)	  
	  .094	  (m)	  	  
	  .160	  (v)	  

	  .238	  (o)	  
-‐.030	  (g)	  
	  .159	  (m)	  	  
	  .469	  (v)**	  

	  .151	  (o)	  
	  .226	  (g)	  
	  .035	  (m)	  	  
	  .122	  (v)	  

-‐.125	  (o)	  
	  .027	  (g)	  
-‐.065	  (m)	  	  
-‐.235	  (v)	  

-‐.089	  (o)	  
	  .135	  (g)	  
-‐.060	  (m)	  	  
-‐.249	  (v)	  

BAS	  RR	   	  .075	  (o)	  
	  .066	  (g)	  	  	  	  	  	  	  	  	  	  	  	  
	  .046	  (m)	  	  	  	  	  	  	  	  	  
	  .116	  (v)	  

	  .114	  (o)	  
	  .076	  (g)	  
	  .096	  (m)	  	  
	  .214	  (v)	  

-‐.046	  (o)	  
	  .001	  (g)	  
	  -‐.031	  (m)	  	  	  	  	  	  	  	  
-‐.032	  (v)	  

	  .086	  (o)	  
-‐.006	  (g)	  
	  .042	  (m)	  	  
	  .213	  (v)	  

-‐.036	  (o)	  
	  .108	  (g)	  
-‐.075	  (m)	  	  
-‐.079	  (v)	  

	  -‐.123	  (o)	  
	  	  .049	  (g)	  
	  -‐.015	  (m)	  	  
	  -‐.202	  (v)	  

-‐.132(o)	  
-‐.020	  (g)	  
-‐.035	  (m)	  	  
-‐.207	  (v)	  

ARQ	  
Comp	  

	  	  .275	  (o)	  
	  .130	  (g)	  
	  .273(m)	  	  
	  .286	  (v)	  

	  .244	  (o)	  
	  .102	  (g)	  
	  .238	  (m)	  	  
	  .255	  (v)	  

	  .225	  (o)	  
	  .059	  (g)	  
	  .238	  (m)	  	  
	  .181	  (v)	  

	  .212	  (o)	  
	  .115	  (g)	  
	  .199	  (m)	  	  
	  .191	  (v)	  

	  .229	  (o)	  
	  .114	  (g)	  
	  .183	  (m)	  	  
	  .206	  (v)	  

	  -‐.055	  (o)	  
	  -‐.150	  (g)	  
	  	  .061	  (m)	  	  
	  -‐.033	  (v)	  

-‐.092	  (o)	  
-‐.125	  (g)	  
	  	  .000	  (m)	  
	  -‐.010	  (v)	  

ARQ	  
Antisocial	  

	  	  377	  (o)*	  
	  .260	  (g)	  
	  .360	  (m)*	  
	  .251	  (v)	  

	  	  .266	  (o)	  
	  	  .224	  (g)	  
	  	  	  .243	  (m)	  	  
	  	  .221	  (v)	  

	  .278	  (o)	  
	  .081	  (g)	  
	  .378	  (m)*	  	  	  	  	  	  
.142	  (v)	  

	  	  .277	  (o)	  
	  	  .247	  (g)	  
	  	  .218	  (m)	  	  
	  	  .185	  (v)	  

	  	  .281	  (o)	  
	  	  .099	  (g)	  
	  	  .278	  (m)	  	  
	  	  .191	  (v)	  

	  -‐.018	  (o)	  
	  -‐.172	  (g)	  
	  	  .193	  (m)	  	  
	  -‐.043	  (v)	  

	  -‐.051	  (o)	  
	  -‐.190	  (g)	  
	  	  .104	  (m)	  	  
	  -‐.003	  (v)	  

ARQ	  
Rebel.	  

	  	  	  .098	  (o)	  
	  -‐.099	  (g)	  
	  	  .143	  (m)	  	  
	  	  .179	  (v)	  

	  -‐.006	  (o)	  
	  -‐.079	  (g)	  
	  	  .032	  (m)	  	  
	  	  .061	  (v)	  

	  .200	  (o)	  
-‐.082	  (g)	  
	  .253	  (m)	  	  
	  .225	  (v)	  

	  	  -‐.030	  (o)	  
	  	  -‐.057	  (g)	  
	  	  	  .044	  (m)	  	  
	  	  -‐.003	  (v)	  

	  	  .176	  (o)	  
	  -‐.039	  (g)	  
	  	  .200	  (m)	  	  
	  	  .230	  (v)	  

	  	  	  .156	  (o)	  
	  	  -‐.050	  (g)	  
	  	  	  .210	  (m)	  	  
	  	  	  .144	  (v)	  

	  	  .124	  (o)	  
	  -‐.039	  (g)	  
	  	  .125	  (m)	  	  
	  	  .170	  (v)	  

ARQ	  
Reckless	  

	  -‐.072	  (o)	  
	  -‐.182	  (g)	  
	  -‐.087	  (m)	  	  
	  	  .006	  (v)	  

	  	  -‐.010	  (o)	  
	  -‐.178	  (g)	  
	  -‐.022	  (m)	  
	  	  .028	  (v)	  

	  -‐.042	  (o)	  
	  -‐.116	  (g)	  
	  -‐.033	  (m)	  	  
	  -‐.035	  (v)	  

	  	  -‐.039	  (o)	  
	  	  -‐.182	  (g)	  
	  -‐.030	  (m)	  
	  	  .008	  (v)	  

	  	  	  .004	  (o)	  
	  	  -‐.059	  (g)	  
	  	  -‐.003	  (m)	  	  
	  	  -‐.006	  (v)	  

	  	  .015	  (o)	  
	  	  .089	  (g)	  
	  	  .014	  (m)	  	  
	  -‐.045	  (v)	  

	  	  .000	  (o)	  	  	  
	  	  .120	  (g)	  
	  -‐.014	  (m)	  	  
	  -‐.014	  (v)	  

ARQ	  Thrill.	   	  	  .326	  (o)*	  
	  	  .247	  (g)	  
	  	  .336	  (m)*	  	  
	  	  .308	  (v)*	  	  	  	  	  	  	  	  	  	  

.367	  (o)*	  	  	  

.200	  (g)	  

.362	  (m)*	  	  

.362	  (v)*	  

	  	  .176	  (o)	  
	  	  .148	  (g)	  
	  	  .163	  (m)	  
	  	  .120	  (v)	  

	  	  .325	  (o)*	  
	  	  .194	  (g)	  
	  	  .306	  (m)*	  	  
	  	  .325	  (v)*	  

	  	  .206	  (o)	  
	  	  .222	  (g)	  
	  	  .128	  (m)	  
	  	  .131	  (v)	  

	  -‐.232	  (o)	  
	  -‐.192	  (g)	  	  	  
	  -‐.126	  (m)	  
	  -‐.159	  (v)	  

	  -‐.249	  (o)	  
	  -‐.160	  (g)	  
	  -‐.125	  (m)	  	  
	  -‐.170	  (v)	  
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Trait	  
Anxiety	  

	  	  .001	  (o)	  
	  -‐.026	  (g)	  
	  -‐.020	  (m)	  	  
	  -‐.050	  (v)	  

	  -‐.088	  (o)	  
-‐.132	  (g)	  
-‐.115	  (m)	  	  
	  -‐.086	  (v)	  

	  	  .117	  (o)	  
	  	  .115	  (g)	  
	  	  .160	  (m)	  	  
	  -‐.014	  (v)	  

	  -‐.052	  (o)	  
	  	  -‐.113	  (g)	  
	  -‐.098	  (m)	  	  
	  -‐.014	  (v)	  

	  	  .121	  (o)	  
	  	  .133	  (g)	  
	  	  .172	  (m)	  	  
	  	  -‐.033	  (v)	  

.244	  (o)	  

.246	  (g)	  

.261	  (m)	  	  

.118	  (v)	  

	  .275	  (o)	  
	  .237	  (g)	  
	  .286	  (m)	  	  
	  .061	  (v)	  

	  
State	  
Anxiety	  

	  	  .120	  (o)	  
	  	  .116	  (g)	  
	  	  .104	  (m)	  	  
	  	  .095	  (v)	  

	  	  .082	  (o)	  
	  	  .034	  (g)	  
	  	  .065	  (m)	  	  
	  	  .023	  (v)	  

	  	  .162	  (o)	  
	  	  .143	  (g)	  
	  	  .166	  (m)	  	  
	  	  .106	  (v)	  

	  	  .101	  (o)	  
	  	  .038	  (g)	  
	  	  .092	  (m)	  	  
	  	  .081	  (v)	  

	  	  .194	  (o)	  
	  	  .157	  (g)	  
	  	  .162	  (m)	  	  
	  	  .121(v)	  

.138	  (o)	  

.106	  (g)	  

.149	  (m)	  	  

.082	  (v)	  

	  .160	  (o)	  
	  .120	  (g)	  
	  .167	  (m)	  	  
	  .005	  (v)	  

BIS	  
Composite	  

	  	  	  -‐.202	  (o)	  
	  	  	  -‐.274	  (g)	  
	  	  	  -‐.123	  (m)	  	  
	  	  -‐.230	  (v)	  

	  	  -‐.282	  (o)	  
	  	  -‐.306	  (g)*	  
	  	  -‐.243	  (m)	  	  
	  	  -‐.159	  (v)	  

	  	  -‐.113	  (o)	  
	  	  -‐.071	  (g)	  
	  	  	  .027	  (m)	  	  
	  	  -‐.161	  (v)	  

	  	  -‐.296	  (o)	  
	  	  -‐.280	  (g)	  
	  	  -‐.211	  (m)	  	  
	  	  -‐.153	  (v)	  

	  	  -‐.153	  (o)	  
	  	  -‐.082	  (g)	  
	  	  	  .010	  (m)	  	  
	  	  -‐.203	  (v)	  

	  .195	  (o)	  
	  .161	  (g)	  
	  .246	  (m)	  	  
	  .028	  (v)	  

	  	  .233	  (o)	  
	  	  .135	  (g)	  
	  	  .249	  (m)	  	  
	  	  .030	  (v)	  

BIS	  Fear	  2-‐
Item	  

	  	  -‐.357	  (o)*	  
	  	  -‐.367	  (g)*	  
	  	  -‐.238	  (m)	  
	  	  -‐.378	  (v)*	  

	  	  	  -‐.322	  (o)*	  
	  	  	  -‐.266	  (g)	  
	  	  	  -‐.236	  (m)	  
	  	  	  -‐.339	  (v)*	  

	  	  -‐.275	  (o)	  
	  	  -‐.312	  (g)*	  
	  -‐.160	  (m)	  	  
	  	  -‐.204	  (v)	  

	  	  -‐.309	  (o)*	  
	  	  -‐.194	  (g)	  
	  	  -‐.164	  (m)	  	  
	  	  -‐.317	  (v)*	  

	  	  -‐.287	  (o)	  
	  	  -‐.285	  (g)	  
	  	  -‐.177	  (m)	  	  
	  	  -‐.187	  (v)	  

	  .121	  (o)	  
	  .031	  (g)	  
	  .056	  (m)	  	  
	  .131	  (v)	  

.149	  (o)	  
	  .042	  (g)	  
	  .009	  (m)	  	  
	  .186	  (v)	  

BIS	  Fear	  3-‐
Item	  

	  	  -‐.307	  (o)*	  
	  	  -‐.304	  (g)	  
	  	  -‐.176	  (m)	  	  
	  	  -‐.408	  (v)**	  

	  	  -‐.337	  (o)*	  
	  	  -‐.309	  (g)*	  
	  	  -‐.214	  (m)	  	  
	  	  -‐.343	  (v)*	  

	  	  -‐.207	  (o)	  
	  	  -‐.143	  (g)	  
	  	  -‐.073	  (m)	  	  
	  	  -‐.246	  (v)	  

	  	  -‐.355	  (o)*	  
	  	  -‐.279	  (g)	  
	  	  -‐.180	  (m)	  	  
	  	  -‐.343	  (v)*	  

	  	  -‐.209	  (o)	  
	  	  -‐.132	  (g)	  
	  	  -‐.060	  (m)	  	  
	  	  -‐.267	  (v)	  

.179	  (o)	  
	  .125	  (g)	  
	  .128	  (m)	  	  
	  .094	  (v)	  

	  	  .212	  (o)	  
	  	  .153	  (g)	  
	  	  .113	  (m)	  	  
	  	  .148	  (v)	  	  

BIS	  
Anxiety	  

	  	  -‐.101	  (o)	  
	  	  -‐.203	  (g)	  
	  	  -‐.061	  (m)	  	  
	  	  -‐.073	  (v)	  

	  	  -‐.166	  (o)	  
	  	  -‐.240	  (g)	  
	  	  -‐.170	  (m)	  	  
	  	  -‐.002	  (v)	  

	  -‐.052	  (o)	  
	  	  -‐034	  (g)	  
	  -‐.057	  (m)	  	  
	  	  -‐.081	  (v)	  

	  	  -‐.183	  (o)	  
	  	  	  -‐239	  (g)	  
	  	  -‐.146	  (m)	  	  
	  	  	  .002	  (v)	  

	  	  -‐.099	  (o)	  
	  	  -‐.043	  (g)	  
	  	  	  	  	  .041	  (m)	  	  
	  	  	  -‐.133	  (v)	  

	  	  .126	  (o)	  
	  	  .135	  (g)	  
	  	  .210	  (m)	  	  
	  -‐.037	  (v)	  

	  	  .157	  (o)	  
	  .	  105	  (g)	  
	  	  .234	  (m)	  	  
	  -‐.075	  (v)	  

 
 
 
Adolescent N=42 Pearson Correlations with Measures of Individual Difference 
 
I. PANAS-X, BDI, CHAOS, APM, PSS 
 
Pearson Correlations 
	   Mean	  Risky	  

Choices	  	  
MRC	  Gain	   MRC	  Loss	   Signed	  

Confidence	  
Gain	  

Signed	  
Confidence	  
Loss	  

Mean	  
Framing	  
Index	  

Framing	  
(SCFI)	  

PANAS	  Basic	  
Pos	  Affect	  

	  	  -‐.081	  (o)	  
	  	  	  .000	  (g)	  
	  	  -‐.130	  (m)	  	  
	  	  -‐.071	  (v)	  

	  -‐.011	  (o)	  
	  	  .066	  (g)	  
	  -‐.079	  (m)	  	  
	  -‐.018	  (v)	  

	  	  -‐.134	  (o)	  
	  	  -‐.089	  (g)	  
	  -‐.121	  (m)	  	  
	  	  -‐.093	  (v)	  

	  	  -‐.025	  (o)	  
	  	  	  .069	  (g)	  
	  	  -‐.087	  (m)	  	  
	  	  -‐.054	  (v)	  

	  	  -‐.177	  (o)	  
	  	  -‐.086	  (g)	  
	  	  -‐.173	  (m)	  	  
	  	  -‐.125	  (v)	  

-‐.105	  (o)	  
-‐.122	  (g)	  
-‐.046	  (m)	  
-‐.055	  (v)	  

	  -‐.124	  (o)	  
	  -‐.122	  (g)	  
	  -‐.081	  (m)	  
	  -‐.042	  (v)	  

PANAS	  Basic	  
Neg	  Affect	  
	  

	  	  -‐.197	  (o)	  
	  	  -‐.106	  (g)	  
	  	  -‐.258	  (m)	  	  
	  	  -‐.136	  (v)	  

	  	  -‐.135	  (o)	  
	  	  -‐.055	  (g)	  
	  -‐.197	  (m)	  	  
	  	  -‐.089	  (v)	  

	  	  -‐.201	  (o)	  
	  	  -‐.123	  (g)	  
	  -‐.206	  (m)	  	  
	  	  -‐.121	  (v)	  

	  	  -‐.119	  (o)	  
	  	  -‐.050	  (g)	  
	  -‐.187	  (m)	  	  
	  	  -‐.057	  (v)	  

	  	  -‐.209	  (o)	  
	  	  -‐.113	  (g)	  
	  	  -‐.207	  (m)	  	  
	  	  -‐.134	  (v)	  

-‐.041	  (o)	  
-‐.034	  (g)	  
-‐.032	  (m)	  	  
-‐.020	  (v)	  

-‐.057	  (o)	  
-‐.028	  (g)	  
-‐.037	  (m)	  	  
-‐.045	  (v)	  

PANAS	  Fear	   	  	  -‐.257	  (o)	  
	  	  -‐.137	  (g)	  
	  	  -‐.280	  (m)	  	  
	  	  -‐.236	  (v)	  

	  	  -‐.287	  (o)	  
	  	  -‐.164	  (g)	  
	  -‐.351	  (m)*	  	  
	  	  -‐.207	  (v)	  

	  	  -‐.134	  (o)	  
	  	  -‐.036	  (g)	  
	  -‐.106	  (m)	  	  
	  	  -‐.152	  (v)	  

	  	  -‐.231	  (o)	  
	  	  -‐.109	  (g)	  
	  	  -‐.324	  (m)*	  	  
	  -‐.132	  (v)	  

	  	  -‐.149	  (o)	  
	  	  -‐.041	  (g)	  
	  	  -‐.130	  (m)	  	  
	  	  -‐.151	  (v)	  

.166	  (o)	  

.126	  (g)	  

.167	  (m)	  	  

.051	  (v)	  

	  .106	  (o)	  
	  .075	  (g)	  
	  .128	  (m)	  	  
	  .004	  (v)	  

PANAS	  
Hostility	  

	  	  .029	  (o)	  
	  	  .139	  (g)	  
	  -‐.138	  (m)	  	  
	  	  .089	  (v)	  

	  	  	  .119	  (o)	  
	  	  	  .242	  (g)	  
	  	  -‐.020	  (m)	  	  
	  	  .064	  (v)	  

	  	  -‐.083	  (o)	  
	  	  -‐.065	  (g)	  
	  -‐.183	  (m)	  	  
	  	  .072	  (v)	  

	  	  .102	  (o)	  
	  	  .208	  (g)	  
	  -‐.059	  (m)	  	  
	  	  .067	  (v)	  

	  	  -‐.086	  (o)	  
	  	  -‐.059	  (g)	  
	  	  -‐.186	  (m)	  	  
	  	  	  .077	  (v)	  

-‐.188	  (o)	  
-‐.267	  (g)	  
-‐.143	  (m)	  	  
	  	  .003	  (v)	  

	  -‐.174	  (o)	  
	  -‐.233	  (g)	  
	  -‐.112	  (m)	  	  
	  -‐.002	  (v)	  

PANAS	  Guilt	   	  	  -‐.168	  (o)	  
	  	  -‐.081	  (g)	  

	  	  -‐.144	  (o)	  
	  	  -‐.099	  (g)	  

	  	  -‐.139	  (o)	  
	  	  -‐.017	  (g)	  

	  	  -‐.126	  (o)	  
	  	  -‐.105	  (g)	  

	  	  -‐.150	  (o)	  
	  	  	  .000	  (g)	  

	  .022	  (o)	  
	  .079	  (g)	  

	  -‐.001	  (o)	  
	  	  .098	  (g)	  
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	  	  -‐.236	  (m)	  	  
	  	  -‐.108	  (v)	  

	  -‐.246	  (m)	  	  
	  	  -‐.022	  (v)	  

	  -‐.133	  (m)	  	  
	  	  -‐.147	  (v)	  

	  -‐.237	  (m)	  	  
	  	  .030	  (v)	  

	  	  -‐.145	  (m)	  	  
	  	  -‐.172	  (v)	  

	  .067	  (m)	  	  
-‐.093	  (v)	  

	  	  .052	  (m)	  	  
	  -‐.143	  (v)	  

PANAS	  
Sadness	  

	  	  -‐.292	  (o)	  
	  	  -‐.205	  (g)	  
	  	  -‐.305	  (m)*	  	  
	  	  -‐.235	  (v)	  

	  	  -‐.226	  (o)	  
	  	  -‐.147	  (g)	  
	  	  -‐.288	  (m)	  	  
	  	  -‐.133	  (v)	  

	  	  -‐.268	  (o)	  
	  	  -‐.185	  (g)	  
	  -‐.197	  (m)	  	  
	  	  -‐.230	  (v)	  

	  	  -‐.188	  (o)	  
	  	  -‐.102	  (g)	  
	  	  -‐.245	  (m)	  	  
	  	  -‐.109	  (v)	  

	  	  -‐.267	  (o)	  
	  	  -‐.189	  (g)	  
	  	  -‐.200	  (m)	  	  
	  	  -‐.209	  (v)	  

-‐.008	  (o)	  
	  .008	  (g)	  
	  .043	  (m)	  	  
-‐.066	  (v)	  

	  -‐.038	  (o)	  
-‐.030	  (g)	  
	  .012	  (m)	  	  
-‐.055	  (v)	  

PANAS	  
Joviality	  

	  	  -‐.042	  (o)	  
	  	  	  .034	  (g)	  
	  	  -‐.019	  (m)	  	  
	  	  -‐.118	  (v)	  

	  	  .144	  (o)	  
	  	  .161	  (g)	  
	  	  .151	  (m)	  	  
	  	  .047	  (v)	  

	  	  -‐.239	  (o)	  
	  	  -‐.152	  (g)	  
	  	  -‐.158	  (m)	  	  
	  	  -‐.236	  (v)	  

	  	  .136	  (o)	  
	  	  .171	  (g)	  
	  	  .136	  (m)	  	  
	  	  .013	  (v)	  

	  	  -‐.253	  (o)	  
	  	  -‐.109	  (g)	  
	  	  -‐.182	  (m)	  	  
	  	  -‐.270	  (v)	  

-‐.346	  (o)*	  
-‐.253	  (g)	  
-‐.247	  (m)	  	  
-‐.215	  (v)	  

	  -‐.348	  (o)*	  
	  -‐.232	  (g)	  
	  -‐.251	  (m)	  	  
	  -‐.195	  (v)	  

PANAS	  Self-‐
Assurance	  

	  	  .223	  (o)	  
	  	  .176	  (g)	  
	  	  .192	  (m)	  	  
	  	  .205	  (v)	  

	  	  	  .221	  (o)	  
	  	  	  .212	  (g)	  
	  	  .172	  (m)	  	  
	  	  .162	  (v)	  

	  	  .150	  (o)	  
	  .044	  (g)	  
	  .132	  (m)	  	  
	  .151	  (v)	  

	  	  .190	  (o)	  
	  	  .193	  (g)	  
	  	  .115	  (m)	  	  
	  	  .133	  (v)	  

	  	  .122	  (o)	  
	  	  .103	  (g)	  
	  	  .063	  (m)	  	  
	  	  .115	  (v)	  

-‐.088	  (o)	  
-‐.165	  (g)	  
-‐.013	  (m)	  	  
-‐.016	  (v)	  

	  -‐.087	  (o)	  
	  -‐.112	  (g)	  
	  -‐.031	  (m)	  	  
	  -‐.030	  (v)	  

PANAS	  
Attentiveness	  

	  	  .060	  (o)	  
	  	  .173	  (g)	  
	  -‐.091	  (m)	  	  
	  	  .086	  (v)	  

	  	  -‐.014	  (o)	  
	  	  .114	  (g)	  
	  -‐.190	  (m)	  	  
	  	  .027	  (v)	  

	  	  .123	  (o)	  
	  	  .114	  (g)	  
	  	  .032	  (m)	  	  
	  	  .107	  (v)	  

	  	  -‐.019	  (o)	  
	  	  .122	  (g)	  
	  -‐.229	  (m)	  	  
	  	  .028	  (v)	  

	  	  .087	  (o)	  
	  	  .151	  (g)	  
	  -‐.013	  (m)	  	  
	  	  .082	  (v)	  

	  	  .120	  (o)	  
	  	  .011	  (g)	  
	  .168	  (m)	  	  
	  .059	  (v)	  

	  	  .092	  (o)	  
	  -‐.014	  (g)	  
	  	  .156	  (m)	  	  
	  	  .033	  (v)	  

PANAS	  
Shyness	  

	  	  -‐.175	  (o)	  
	  	  -‐.026	  (g)	  
	  	  -‐.292	  (m)	  	  
	  	  -‐.118	  (v)	  

	  	  -‐.141	  (o)	  
	  	  -‐.082	  (g)	  
	  -‐.348	  (m)*	  	  
	  	  .060	  (v)	  

	  -‐.154	  (o)	  
	  	  	  .061	  (g)	  
	  -‐.127	  (m)	  	  
	  	  -‐.250	  (v)	  

	  	  -‐.120	  (o)	  
	  	  -‐.055	  (g)	  
	  	  -‐.331	  (m)*	  	  
	  	  	  	  .074	  (v)	  

	  	  -‐.203	  (o)	  
	  	  -‐.008	  (g)	  
	  	  -‐.142	  (m)	  	  
	  	  -‐.290	  (v)	  

	  .006	  (o)	  
	  .117	  (g)	  
	  .148	  (m)	  	  
	  -‐.236	  (v)	  

-‐.051	  (o)	  
	  .046	  (g)	  
	  .123	  (m)	  	  
-‐.260	  (v)	  

PANAS	  
Fatigue	  

	  	  .127	  (o)	  
	  	  .065	  (g)	  
	  	  .232	  (m)	  	  
	  	  .021	  (v)	  

	  	  .013	  (o)	  
	  	  .002	  (g)	  
	  -‐.016	  (m)	  	  
	  	  .043	  (v)	  

	  	  .214	  (o)	  
	  	  .120	  (g)	  
	  	  .352	  (m)*	  	  
	  -‐.013	  (v)	  

	  	  -‐.001	  (o)	  
	  	  -‐.017	  (g)	  
	  	  -‐.019	  (m)	  	  
	  	  	  .032	  (v)	  

	  	  .152	  (o)	  
	  	  .075	  (g)	  
	  	  .292	  (m)	  	  
	  -‐.066	  (v)	  

	  	  172	  (o)	  
	  	  .081	  (g)	  
	  	  .314	  (m)*	  	  
	  -‐.045	  (v)	  

	  .129	  (o)	  
	  	  .066	  (g)	  
	  	  .258	  (m)	  	  
	  -‐.071	  (v)	  

PANAS	  
Serenity	  

	  	  -‐.116	  (o)	  
	  	  	  .102	  (g)	  
	  	  -‐.215	  (m)	  	  
	  	  -‐.168	  (v)	  

	  	  .108	  (o)	  
	  	  .209	  (g)	  
	  -‐.056	  (m)	  	  
	  	  .103	  (v)	  

	  	  -‐.332	  (o)*	  
	  	  -‐.089	  (g)	  
	  -‐.264	  (m)	  	  
	  -‐.375	  (v)*	  

	  	  .097	  (o)	  
	  	  .239	  (g)	  
	  -‐.078	  (m)	  	  
	  	  .039	  (v)	  

	  	  -‐.331	  (o)*	  
	  	  -‐.095	  (g)	  
	  	  -‐.252	  (m)	  	  
	  	  -‐.376	  (v)*	  

-‐.391	  (o)*	  
-‐.254	  (g)	  
-‐.186	  (m)	  	  
-‐.364	  (v)*	  

-‐.374	  (o)*	  
	  -‐.286	  (g)	  
	  -‐.154	  (m)	  	  
	  -‐.290	  (v)	  

PANAS	  
Surprised	  

	  	  -‐.125	  (o)	  
	  	  -‐.039	  (g)	  
	  	  -‐.147	  (m)	  	  
	  	  -‐.128	  (v)	  

	  	  -‐.024	  (o)	  
	  	  -‐.056	  (g)	  
	  -‐.121	  (m)	  	  
	  	  .110	  (v)	  

	  	  -‐.197	  (o)	  
	  	  	  .004	  (g)	  
	  -‐.111	  (m)	  	  
	  	  -‐.320	  (v)*	  

	  	  -‐.049	  (o)	  
	  	  -‐.076	  (g)	  
	  	  -‐.169	  (m)	  	  
	  	  	  .115	  (v)	  

	  	  -‐.224	  (o)	  
	  	  	  .057	  (g)	  
	  	  -‐.136	  (m)	  	  
	  	  -‐.405	  (v)**	  

-‐.146	  (o)	  
	  	  .054	  (g)	  
	  -‐.006	  (m)	  	  
	  -‐.328	  (v)*	  

-‐.139	  (o)	  
	  .109	  (g)	  
	  .010	  (m)	  	  
-‐.372	  (v)*	  

BDI	  Comp	   	  	  .027	  (o)	  
	  -‐.121	  (g)	  
	  	  .051	  (m)	  	  
	  	  .129	  (v)	  

	  	  -‐.064	  (o)	  
	  -‐.124	  (g)	  
	  -‐.063	  (m)	  	  
	  	  .027	  (v)	  

	  	  .122	  (o)	  
	  -‐.060	  (g)	  
	  	  .127	  (m)	  	  
	  	  .176	  (v)	  

	  	  -‐.058	  (o)	  
	  	  -‐.123	  (g)	  
	  	  -‐.024	  (m)	  	  
	  	  	  .016	  (v)	  

	  	  	  .064	  (o)	  
	  	  -‐.087	  (g)	  
	  	  	  .062	  (m)	  	  
	  	  	  .150	  (v)	  

	  	  .167	  (o)	  
	  	  .072	  (g)	  
	  	  .156	  (m)	  	  
	  	  .111	  (v)	  

	  .112	  (o)	  
	  .057	  (g)	  
	  .069	  (m)	  	  
	  .090	  (v)	  

Hoyle	  SS	  
Comp	  

	  	  	  .150	  (o)	  
	  	  	  .159	  (g)	  
	  	  	  .122	  (m)	  	  
	  	  	  .108	  (v)	  

	  	  	  .125	  (o)	  
	  	  	  .092	  (g)	  
	  	  -‐.081	  (m)	  	  
	  	  .282	  (v)	  

	  	  .127	  (o)	  
	  	  .172	  (g)	  
	  	  .245	  (m)	  	  
	  -‐.140	  (v)	  

	  	  	  	  .074	  (o)	  
	  	  	  	  .040	  (g)	  
	  	  -‐.126	  (m)	  	  
	  	  	  .236	  (v)	  

	  	  	  .123	  (o)	  
	  	  	  .182	  (g)	  
	  	  	  .219	  (m)	  	  
	  	  -‐.153	  (v)	  

	  	  -‐.016	  (o)	  
	  	  	  .034	  (g)	  
	  	  	  .268	  (m)	  
	  	  -‐.330	  (v)*	  

	  	  .026	  (o)	  
	  	  .084	  (g)	  
	  	  .271	  (m)	  	  
	  -‐.296	  (v)	  

CHAOS	  Comp	   	  	  -‐.104	  (o)	  
	  	  -‐.213	  (g)	  
	  	  -‐.087	  (m)	  	  
	  	  	  .025	  (v)	  

	  	  -‐.061	  (o)	  
	  	  -‐.247	  (g)	  
	  	  -‐.026	  (m)	  	  
	  	  .123	  (v)	  

	  	  -‐.119	  (o)	  
	  	  -‐.067	  (g)	  
	  	  -‐.102	  (m)	  	  
	  	  -‐.096	  (v)	  

	  	  -‐.036	  (o)	  
	  -‐.250	  (g)	  
	  	  .017	  (m)	  	  
	  	  .168	  (v)	  

	  	  -‐.126	  (o)	  
	  	  	  	  .035	  (g)	  
	  	  -‐.097	  (m)	  	  
	  	  -‐.138	  (v)	  

	  -‐.040	  (o)	  
	  	  .184	  (g)	  
	  -‐.069	  (m)	  	  
	  -‐.171	  (v)	  

	  -‐.066	  (o)	  
	  	  .214	  (g)	  
	  -‐.093	  (m)	  	  
	  -‐.234	  (v)	  

APM	  Comp	   	  	  -‐.043	  (o)	  
	  	  	  .008	  (g)	  
	  	  -‐.040	  (m)	  	  
	  	  -‐.075	  (v)	  

	  	  -‐.127	  (o)	  
	  	  -‐.068	  (g)	  
	  -‐.107	  (m)	  	  
	  	  -‐.141	  (v)	  

	  	  .069	  (o)	  
	  	  .109	  (g)	  
	  	  .032	  (m)	  	  
	  	  .034	  (v)	  

	  	  -‐.158	  (o)	  
	  	  -‐.104	  (g)	  
	  	  -‐.103	  (m)	  	  
	  	  -‐.168	  (v)	  

	  	  	  .004	  (o)	  
	  	  -‐.023	  (g)	  
	  	  	  .006	  (m)	  	  
	  	  	  .021	  (v)	  

	  	  .181	  (o)	  
	  	  .134	  (g)	  
	  	  .106	  (m)	  	  
	  	  .139	  (v)	  

	  	  .158	  (o)	  
	  	  .082	  (g)	  
	  	  .078	  (m)	  	  
	  	  .154	  (v)	  

PSS	  Comp	   	  	  -‐.043	  (o)	  
	  	  -‐.105	  (g)	  
	  	  -‐.015	  (m)	  	  
	  	  	  .003	  (v)	  

	  	  -‐.034	  (o)	  
	  	  -‐.078	  (g)	  
	  	  -‐.005	  (m)	  	  
	  	  	  .001	  (v)	  

	  	  -‐.039	  (o)	  
	  	  -‐.091	  (g)	  
	  	  -‐.018	  (m)	  	  
	  	  	  .004	  (v)	  

	  	  -‐.046	  (o)	  
	  	  -‐.114	  (g)	  
	  	  	  .008	  (m)	  	  
	  	  	  .007	  (v)	  

	  	  -‐.051	  (o)	  
	  	  -‐.063	  (g)	  
	  	  -‐.030	  (m)	  	  
	  	  -‐.026	  (v)	  

	  -‐.001	  (o)	  
	  	  .009	  (g)	  
	  -‐.011	  (m)	  	  
	  	  .002	  (v)	  

	  	  .003	  (o)	  
	  	  .065	  (g)	  
	  -‐.031	  (m)	  	  
	  -‐.024	  (v)	  

ONS	   .051	  (o)	  
-‐.095	  (g)	  

	  -‐.194	  (o)	  
-‐.161	  (g)	  

	  .313	  (o)*	  
	  .039	  (g)	  

-‐.207	  (o)	  
-‐.157	  (g)	  

	  	  .302	  (o)	  
	  	  -‐.019	  (g)	  

.459	  (o)*	  

.175	  (g)	  
	  	  .460	  (o)*	  
	  	  .134	  (g)	  
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.174	  (m)	  

.036	  (v)	  
-‐.120	  (m)	  
-‐.196	  (v)	  

.356	  (m)*	  

.266	  (v)	  
	  -‐.105	  (m)	  
-‐.217	  (v)	  

	  	  	  .344	  (m)*	  	  
	  	  	  .301	  (v)	  

.395	  (m)*	  

.357	  (v)*	  
	  	  .365	  (m)*	  	  
	  	  .384	  (v)*	  

CRT	  Mean	   .003	  (o)	  
-‐.049	  (g)	  
.100	  (m)	  
-‐.052	  (v)	  

-‐.070	  (o)	  
-‐.092	  (g)	  
-‐.080	  (m)	  
-‐.005	  (v)	  

	  .085	  (o)	  
	  .032	  (g)	  
	  .213	  (m)	  
-‐.077	  (v)	  

-‐.103	  (o)	  
-‐.113	  (g)	  
	  -‐.081	  (m)	  
-‐.046	  (v)	  

	  	  .051	  (o)	  
	  	  -‐.027	  (g)	  
	  	  	  .177	  (m)	  	  
	  	  -‐.069	  (v)	  

.142	  (o)	  

.107	  (g)	  

.242	  (m)	  
-‐.054	  (v)	  

	  	  .146	  (o)	  
	  	  .087	  (g)	  
	  	  .207	  (m)	  	  
	  -‐.009	  (v)	  

SNS	  Comp	   .000	  (o)	  
.001	  (g)	  
.095	  (m)	  
-‐.102	  (v)	  

.058	  (o)	  
-‐.017	  (g)	  
.089	  (m)	  
.075	  (v)	  

-‐.067	  (o)	  
	  .026	  (g)	  
	  .062	  (m)	  
-‐.241	  (v)	  

	  .034	  (o)	  
-‐.055	  (g)	  
	  .118	  (m)	  
	  .031	  (v)	  

-‐.085	  (o)	  
	  	  -‐.026	  (g)	  
	  	  	  .051	  (m)	  	  
	  	  -‐.235	  (v)	  

-‐.114	  (o)	  
	  .034	  (g)	  
-‐.012	  (m)	  
-‐.241	  (v)	  

	  	  -‐.105	  (o)	  
	  	  .034	  (g)	  
	  -‐.044	  (m)	  	  
	  -‐.187	  (v)	  

SNS	  Pref	   -‐.017	  (o)	  
-‐.050	  (g)	  
.097	  (m)	  
-‐.098	  (v)	  

.069	  (o)	  
-‐.009	  (g)	  
.138	  (m)	  
.050	  (v)	  

-‐.110	  (o)	  
-‐.081	  (g)	  
	  .022	  (m)	  
-‐.208	  (v)	  

	  .061	  (o)	  
-‐.028	  (g)	  
	  .186	  (m)	  
	  .007	  (v)	  

-‐.125	  (o)	  
	  	  -‐.137	  (g)	  
	  	  	  .007	  (m)	  	  
	  	  -‐.175	  (v)	  

-‐.162	  (o)	  
-‐.047	  (g)	  
-‐.082	  (m)	  
-‐.196	  (v)	  

	  	  -‐.166	  (o)	  
	  	  -‐.064	  (g)	  
	  -‐.131	  (m)	  	  
	  -‐.126	  (v)	  

SNS	  Ability	   .017	  (o)	  
.054	  (g)	  
.073	  (m)	  
-‐.083	  (v)	  

.034	  (o)	  
-‐.022	  (g)	  
.019	  (m)	  
.086	  (v)	  

-‐.007	  (o)	  
	  .131	  (g)	  
	  .090	  (m)	  
-‐.222	  (v)	  

-‐.003	  (o)	  
-‐.070	  (g)	  
	  .021	  (m)	  
	  .050	  (v)	  

	  -‐.025	  (o)	  
	  	  	  .096	  (g)	  
	  	  	  .086	  (m)	  	  
	  	  -‐.246	  (v)	  

-‐.039	  (o)	  
	  .110	  (g)	  
	  .064	  (m)	  
-‐.235	  (v)	  

	  	  -‐.018	  (o)	  
	  	  .129	  (g)	  
	  	  .057	  (m)	  	  
	  -‐.209	  (v)	  

 
 
 
II. SSS, ARQ, HOYLE, BAS, BIS, SA, TA, ONS, SNS 
 

	   Mean	  
Risky	  
Choices	  	  

MRC	  
Gain	  

MRC	  
Loss	  

Signed	  
Confidence	  
Gain	  

Signed	  
Confidence	  
Loss	  

Framing	  
(framing	  
index)	  

Framing	  
(SCFI)	  

SSS	   .075	  (o)	  
.150	  (g)	  
.029	  (m)	  
.021	  (v)	  

.165	  (o)	  

.231	  (g)	  

.034	  (m)	  

.135	  (v)	  

-‐.054	  (o)	  
-‐.031	  (g)	  
	  .013	  (m)	  
-‐.111	  (v)	  

.148(o)	  
	  .234	  (g)	  
-‐.020	  (m)	  
.110	  (v)	  

-‐	  .026	  (o)	  
	  	  .002	  (g)	  
	  	  .015	  (m)	  
-‐	  .079	  (v)	  

-‐.207	  (o)	  
-‐.234	  (g)	  
-‐.014	  (m)	  
-‐.191	  (v)	  

-‐.169	  (o)	  
-‐.217	  (g)	  
	  .027	  (m)	  
-‐.145	  (v)	  

BAS	  Comp	   .281	  (o)	  
.233	  (g)	  
.211	  (m)	  
.280	  (v)	  

.342	  (o)	  

.241	  (g)	  

.275	  (m)	  

.332	  (v)*	  

	  .115	  (o)	  
	  .111	  (g)	  
	  .072	  (m)	  
	  .089	  (v)	  

.294	  (o)	  

.160	  (g)	  

.184	  (m)	  

.345	  (v)	  

.164	  (o)	  
	  .273	  (g)	  
	  .074	  (m)	  
	  .047	  (v)	  

-‐.237	  (o)	  
-‐.145	  (g)	  
-‐.141	  (m)	  
-‐.199	  (v)	  

-‐.155	  (o)	  
	  	  .031	  (g)	  
-‐.072	  (m)	  
-‐.250	  (v)	  

BAS	  Comp	  
2	  

.345	  (o)*	  

.299	  (g)	  

.253	  (m)	  

.340	  (v)*	  

.389	  (o)*	  

.291	  (g)	  

.307	  (m)*	  

.364	  (v)*	  

	  .178	  (o)	  
	  .167	  (g)	  
	  .105	  (m)	  
	  .149	  (v)	  

.342	  (o)*	  

.215	  	  (g)	  

.203	  (m)	  

.380	  (v)*	  

	  .245	  (o)	  
.353	  (g)*	  
.114	  (m)	  
.114	  (v)	  

-‐.228	  (o)	  
-‐.153	  (g)	  
-‐.136	  (m)	  
-‐.180	  (v)	  

-‐.135	  (o)	  
-‐.033	  (g)	  
-‐.053	  (m)	  
-‐.233	  (v)	  

BAS	  Drive	   .265	  (o)	  
.310	  (g)*	  
.180	  (m)	  
.201	  (v)	  

.294	  (o)	  

.315	  (g)*	  

.254	  (m)	  

.161	  (v)	  

.142	  (o)	  

.156	  (g)	  

.044	  (m)	  

.146	  (v)	  

.270	  (o)	  

.259	  (g)	  

.160	  (m)	  

.207	  (v)	  

.223	  (o)	  

.322	  (g)*	  

.084	  (m)	  

.129	  (v)	  

-‐.166	  	  (o)	  
-‐.183	  (g)	  	  
-‐.150	  (m)	  
-‐.019	  (v)	  

-‐.082	  (o)	  
-‐.029	  (g)	  
-‐.047	  (m)	  
-‐.081	  (v)	  

BAS	  Fun	   .271	  (o)	  
.134	  (g)	  
.216	  (m)	  
.341	  (v)*	  

.311	  (o)*	  

.115	  (g)	  

.218	  (m)	  

.434	  (v)**	  

	  .133	  (o)	  
	  .096	  (g)	  
	  .128	  (m)	  
	  .077	  (v)	  

.258	  (o)	  

.051	  (g)	  

.155	  (m)	  

.403	  (v)**	  

	  .148	  (o)	  
	  .213	  (g)	  
	  .095	  (m)	  
	  .037	  (v)	  

-‐.191	  (o)	  
-‐.039	  (g)	  
-‐.051	  (m)	  
-‐.290	  (v)	  

-‐.133	  (o)	  
	  .093	  (g)	  
-‐.034	  (m)	  
-‐.304	  (v)	  t	  

BAS	  RR	   	  .098	  (o)	  
	  .060	  (g)	  
	  .085	  (m)	  
	  .104	  (v)	  

.173	  (o)	  

.095	  (g)	  

.148	  (m)	  

.188	  (v)	  

-‐.021	  (o)	  
	  	  .093	  (g)	  
-‐.003	  (m)	  
-‐.035	  (v)	  

.136	  (o)	  

.025	  (g)	  

.104	  (m)	  

.194	  (v)	  

-‐.015	  (o)	  
	  .066	  (g)	  
	  -‐.012	  (m)	  
	  -‐.078	  (v)	  

-‐.188	  (o)	  
-‐.094	  (g)	  
-‐.111	  (m)	  
-‐.177	  (v)	  

	  .148	  (o)	  
	  .020	  (g)	  
-‐.086	  (m)	  
	  .212	  (v)	  
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ARQ	  Comp	   	  .328	  (o)*	  
	  .156	  (g)	  
	  .386	  (m)*	  
	  .289	  (v)	  

.322	  (o)*	  

.210	  (g)	  

.291	  (m)	  

.299	  (v)	  

.223	  (o)	  

.010	  (g)	  

.312	  (m)*	  

.138	  (v)	  

.306	  (o)*	  

.196	  (g)	  

.274	  (m)	  

.256	  (v)	  

.230	  (o)	  

.086	  	  (g)	  

.265	  (m)	  

.138(v)	  

	  -‐.124	  (o)	  
	  -‐.186	  (g)	  
	  	  .054	  (m)	  
	  -‐.135	  (v)	  

-‐.111	  (o)	  
-‐.126	  (g)	  
	  .021	  (m)	  
-‐.114	  (v)	  

ARQ	  
Antisocial	  

	  .318	  (o)*	  
	  .214	  (g)	  
	  .384	  (m)*	  
	  .212	  (v)	  

.284	  (o)	  

.261	  (g)	  

.209	  (m)	  

.232	  (v)	  

.249	  (o)	  

.048	  (g)	  

.380	  (m)*	  

.089(v)	  

	  296	  (o)	  
.266	  (g)	  
.209	  (m)	  
.216	  (v)	  

.248	  (o)	  

.098	  (g)	  

.307	  (m)*	  

.118	  (v)	  

	  -‐.065	  (o)	  	  
	  -‐.207	  (g)	  
	  	  .172	  (m)	  
	  -‐.119	  (v)	  

-‐.087	  (o)	  
-‐.184	  (g)	  
	  .104	  (m)	  
-‐.096	  (v)	  

ARQ	  Rebel.	   	  .102	  (o)	  
-‐.148	  (g)	  
	  .203	  (m)	  
	  .186	  (v)	  

-‐.008	  (o)	  
-‐.097	  (g)	  
	  .024	  (m)	  
	  .055	  (v)	  

	  .193	  (o)	  
-‐.145	  (g)	  
	  .274	  (m)	  
	  .236	  (v)	  

-‐.036	  (o)	  
-‐.105	  (g)	  
	  .034	  (m)	  	  	  	  	  	  	  	  
-‐.001	  (v)	  

	  	  168	  (o)	  
-‐.113	  (g)	  
	  .232	  (m)	  
	  .210	  (v)	  

	  .174	  (o)	  
-‐.010	  (g)	  
	  .218(m)	  
	  .133	  (v)	  

.177	  (o)	  

.023	  (g)	  

.170	  (m)	  

.145	  (v)	  
ARQ	  
Reckless	  

-‐.066	  (o)	  
-‐.172	  (g)	  
-‐.024	  (m)	  
	  .015	  (v)	  

-‐.055	  (o)	  
-‐.190	  (g)	  
-‐.019	  (m)	  
	  .074	  (v)	  

-‐.057	  (o)	  
-‐.065	  (g)	  
-‐.018	  (m)	  
-‐.055	  (v)	  

-‐.074	  (o)	  
-‐.192	  (g)	  
-‐.017	  (m)	  
	  .047	  (v)	  

-‐.057	  (o)	  	  
	  .053	  (g)	  
-‐.017	  (m)	  
-‐.063	  (v)	  

	  	  .006	  (o)	  
	  .131(g)	  
-‐.001	  (m)	  
-‐.100	  (v)	  

	  .026	  (o)	  
	  .144	  (g)	  
-‐.002	  (m)	  
-‐.082	  (v)	  

ARQ	  Thrill.	   .416	  (o)**	  
.349	  (g)*	  
.400	  (m)**	  
.319	  (v)*	  

.493	  (o)**	  

.405	  (g)**	  

.448	  (m)**	  

.372	  (v)*	  

.187	  (o)	  

.109	  (g)	  

.198	  (m)	  

.108	  (v)	  

.476	  (o)**	  

.375	  (g)*	  

.405	  (m)**	  

.344	  (v)*	  

.218	  (o)	  

.204	  (g)	  

.181	  (m)	  

.104	  (v)	  

-‐.323	  (o)*	  
-‐.298	  (g)	  
-‐.160	  (m)	  
-‐.216	  (v)	  

-‐.291	  (o)	  
-‐.215	  (g)	  
-‐.144	  (m)	  
-‐.209	  (v)	  

Trait	  
Anxiety	  

-‐.008	  (o)	  
-‐.053	  (g)	  
	  	  .031	  (m)	  
-‐.004	  (v)	  

-‐.119	  (o)	  
-‐.183	  (g)	  
-‐.108	  (m)	  
-‐.006	  (v)	  

.122	  (o)	  

.146	  (g)	  

.138	  (m)	  

.001	  (v)	  

-‐.098	  (o)	  
-‐.176	  (g)	  
-‐.084	  (m)	  
	  .035	  (v)	  

.130	  (o)	  
	  .192	  (g)	  
	  .120	  (m)	  
-‐.015	  (v)	  

.221	  (o)	  

.269	  (g)	  

.198	  (m)	  

.006	  (v)	  

	  .207	  (o)	  
	  .292	  (g)	  
	  .162	  (m)	  
-‐.039	  (v)	  

State	  
Anxiety	  

.109	  (o)	  

.059	  (g)	  

.101	  (m)	  

.118	  (v)	  

	  .018	  (o)	  
-‐.012	  (g)	  
	  .023	  (m)	  
	  .034	  (v)	  

.177	  (o)	  

.128	  (g)	  

.126	  (m)	  

.151	  (v)	  

	  .048	  (o)	  
-‐.010	  (g)	  
	  .042	  (m)	  
	  .086	  (v)	  

.186	  (o)	  

.150	  (g)	  

.111	  (m)	  

.161	  (v)	  

	  .134	  (o)	  
	  .099	  (g)	  
	  .091	  (m)	  
	  .087	  (v)	  

	  .107	  (o)	  
	  .107	  (g)	  
	  .063	  (m)	  
	  .042	  (v)	  

BIS	  
Composite	  

-‐.226	  (o)	  
-‐.253	  (g)	  
-‐.117	  (m)	  
-‐.219	  (v)	  

-‐	  .257	  (o)	  
	  -‐.275	  (g)	  
	  -‐.200	  (m)	  
	  -‐.161	  (v)	  

-‐.113	  (o)	  
-‐.103	  (g)	  
	  	  .001	  (m)	  
-‐.174	  (v)	  

	  -‐.254	  (o)	  
	  -‐.278	  (g)	  
	  -‐.164	  (m)	  
	  -‐.146	  (v)	  

-‐.130	  (o)	  
-‐.102	  (g)	  
	  .002	  (m)	  
-‐.211	  (v)	  

	  .155	  (o)	  
	  .183	  (g)	  
	  .149	  (m)	  
	  -‐.002	  (v)	  

	  .144	  (o)	  
	  .192	  (g)	  
	  .122	  (m)	  
-‐.025	  (v)	  

BIS	  Fear	  2-‐
Item	  

-‐.337	  (o)*	  
-‐.351	  (g)*	  
-‐.216	  (m)	  
-‐.308	  (v)*	  

-‐.329	  (o)*	  
-‐.292	  (g)	  
-‐.218	  (m)	  
-‐.301	  (v)	  t	  

	  -‐.232	  (o)	  
	  	  .264	  (g)	  
-‐.127	  (m)	  
-‐.167	  (v)	  

-‐.287	  (o)	  
-‐.229	  (g)	  
-‐.138	  (m)	  
-‐.297	  (v)	  

-‐.229	  (o)	  
-‐.236	  (g)	  
-‐.168	  (m)	  
-‐.116	  (v)	  

	  .123	  (o)	  
	  .088	  (g)	  
	  .051	  (m)	  
	  .116	  (v)	  

	  .094	  (o)	  
	  .058	  (g)	  
-‐.040	  (m)	  
	  .163	  (v)	  

BIS	  Fear	  3-‐
Item	  

-‐.321	  (o)*	  
-‐.313	  (g)*	  
-‐.182	  (m)	  
-‐.339	  (v)*	  

-‐.339	  (o)*	  
	  .321	  (g)*	  
-‐.215	  (m)	  
-‐.299	  (v)	  

-‐.191	  (o)	  
	  .154	  (g)	  
-‐.080	  (m)	  
-‐.217	  (v)	  

-‐.335	  (o)*	  
-‐.295	  (g)	  
-‐.173	  (m)	  
-‐.306	  (v)	  

-‐.182	  (o)	  
-‐.129	  (g)	  
-‐.082	  (m)	  
-‐.206	  (v)	  

	  .168	  (o)	  
	  .190	  (g)	  
	  .090	  (m)	  
	  .076	  (v)	  

	  .181	  (o)	  
	  .190	  (g)	  
	  .058	  (m)	  
	  .109	  (v)	  

BIS	  Anxiety	   	  -‐.089	  (o)	  
	  -‐.131	  (g)	  
	  -‐.036	  (m)	  
	  -‐.068	  (v)	  

-‐.119	  (o)	  
-‐.155	  (g)	  
-‐.125	  (m)	  
-‐.017	  (v)	  

-‐.024	  (o)	  
-‐.035	  (g)	  
-‐.055	  (m)	  
-‐.089	  (v)	  

-‐.117	  (o)	  
-‐.176	  (g)	  
-‐.105	  (m)	  
	  .008	  (v)	  

-‐.053	  (o)	  
-‐.051	  (g)	  
	  .057	  (m)	  
-‐.146	  (v)	  

	  .095	  	  (o)	  
	  .119	  (g)	  
	  .140	  (m)	  
-‐.054	  (v)	  

	  .072	  (o)	  
	  .130	  (g)	  
-‐.124	  (m)	  
-‐.107	  (v)	  


