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Humans adapt and optimize behavior in their interaction with the environment and their 

functioning is socially interdependent and richly contextualized. In four papers, spanning different 

areas of study (social decision-making, self-regulation, adult-attachment), I examined how social-

cognitive dynamics enable flexible adaptation to the environment. In Paper 1, across two studies, 

I show that social category cues (i.e., partner-attractiveness) can color interpersonal judgments 

about unknown others. But, despite the persisting effect of such cues, participants showed evidence 

of learning partner-utility information and overtime made choices that maximized profits. In Paper 

2, I examined intraindividual variability in delaying of gratification (DG), across four studies. 

Multilevel analyses revealed that ~25% of the variability (Studies 1-3) in perceived success at DG 

was attributable to inter-individual variability. But, much of the variability (~75%, Studies 1-3) 

was attributable to intra-individual variability. I showed that individuals’ personal construals, like 

active pursuit of and value of delayed rewards (e.g., being healthy) and whether DG is perceived 

as easy/difficult, explained intra-individual variability in success at DG. Therefore, beyond the 

nominal/objective situation, an individual’s subjective construals of the situation allow for 

examining when and why individuals delay or not. In Paper 3, across two studies, I show that 

merely sharing an experience/context can affect impression formation. In Study 1, when the 

participant was socially excluded along with another player (i.e., co-excluded), we found that the 
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co-excluded was evaluated more positively compared to the excluders. In Study 2, I show that the 

positivity towards the co-excluded is not merely a contrast effect of increased negativity towards 

the excluders or a reconnection effect following exclusion. Therefore, not just perceiver or target 

related characteristics drive impressions but the encountered context also can affect them. Lastly, 

in Paper 4 the malleability of attachment security/insecurity in response to partner-responsiveness 

was examined. In two studies, implicitly pairing smiling (i.e., accepting; Study 1 and 2) versus 

disgust (i.e., rejecting; Study 2) faces with distressing (vs. neutral) stimuli primed the processing 

speed for words signaling general secure attachment (Study 1) or partner evaluative words that 

signal security (vs. insecurity; Study 2). Specifically, accepting faces, during distress led to strong 

association with secure attachment and partner evaluative words but rejecting faces during distress 

led to association with insecure partner evaluative words. Thus, as evidenced by the 

aforementioned studies, social-cognitive dynamics do enable flexible adaptation to interactions 

and changes in one’s environment. 
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Abstract 

Social category cues can color interpersonal judgments about unknown others. But when 

others’ objective utility is what matters and there is ample opportunity to experience it, to what 

extent does the biasing effect of such incidental cues persist? We developed the Interpersonal 

Decision-Making task (IDEM) to assess the effect of the attractiveness stereotype during 

experiential decision-making under uncertainty. Participants viewed photographs of four financial 

partners varying in facial attractiveness and were instructed to select the partners that conferred 

the greatest financial gains. Unbeknownst to participants, two partners (one attractive and one 

unattractive) were equally advantageous (conferring higher net-gains over time) and two partners 

(one attractive and one unattractive) were equally disadvantageous (conferring higher net-losses 

over time). Thus, the long-term payoff of attractive and unattractive partners was equated. Across 

two experiments, in the very first decision-making trial, participants overwhelmingly selected 

attractive partners. But importantly, even after encountering objective partner-utility information, 

participants continued to choose attractive partners. The biasing effect of attractiveness persisted 

even while participants learned partner-utility information. Also, suggesting that partners’ 

attractiveness triggered a cognitive confirmation bias in which losses were ignored or minimized, 

when partners conferred losses, participants were quicker to subsequently select attractive partners. 

At the end of the task, participants judged attractive partners as financially more beneficial. 

Collectively, the findings indicate that incidental cues, such as attractiveness, color decision-

making over time even in the face of objective utility information. 
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Introduction 

Imagine a scenario in which to maximize profits one must choose among multiple 

investment agents. Who should one choose, especially in situations where the payoffs of the agents 

are initially unknown? A rational approach would be to ascertain overtime the extent to which the 

potential financial partners confer more monetary gains than losses, and to select the partners that 

maximize profits. But to what extent is such experiential decision-making under conditions of 

uncertainty swayed by seemingly inconsequential and irrelevant social cues, such as the facial 

attractiveness of the financial partners? 

Contrary to the idiom “don’t judge a book by its cover,” perceivers often use outward 

appearance as an index of inward character (Strachey, 1933). This tendency to stereotype 

individuals based on their facial features (e.g., race, gender, attractiveness, emotional expressions) 

is often implicit and occurs rapidly (Greenwald & Krieger, 2006; Olivola & Todorov, 2017; Tabak 

& Zayas, 2012). Facial stereotypes can substantially impact decisions in important domains like 

politics (Hall, Goren, Chaiken, & Todorov, 2009), business/finance (Rule & Ambady, 2008), 

policing (Voigt et al., 2017), law (Zebrowitz & McDonald, 1991), friendships (Gunaydin, Selcuk, 

Hazan, & Zayas, 2016), and mate choice and preference (Gunaydin, Selcuk, Hazan, & Zayas, 

2012; Olivola et al., 2009). Nevertheless, social cognitive perspectives, and intuition alike, assume 

that over time people come to update their impressions about others based on their experiences 

with them (Dayan and Niv 2008; Fareri & Delgado, 2014; Hackel, Doll, & Amodio, 2015; Uleman, 

Saribay, & Gonzalez, 2008). Indeed, learning from previous interaction outcomes and 

appropriately modifying future behavior is important for maximizing the benefits and rewards of 

social interactions (Sutton & Barto, 1998). 
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Here we examine how the attractiveness stereotype affects experiential decision-making in 

a situation wherein decision-makers must learn the probabilities and outcomes of their choices 

over time through trial and error for the sake of maximizing their rewards. Like other facial 

stereotypes, the effect of facial attractiveness on decision-making has been widely studied (e.g., 

for reviews see Langlois et al., 2000 and O’Doherty et al., 2003). Attractive individuals are 

routinely the beneficiaries of better outcomes in a variety of real world contexts, such as hiring 

(Dipboye, Arvey, & Terpstra, 1977; Jackson, 1983), voting (Efran & Patterson, 1974; Sigelman, 

Thomas, Sigelman, & Ribich, 1986), student assessments (Ambady & Rosenthal, 1993; Clifford 

& Walster, 1973), sentencing (Mazzella & Feingold, 1994), and finances (Solnick & Schweitzer, 

1999). 

But there has been scant attention to how the attractiveness stereotype (as well as other 

stereotypes triggering social category information) operates in more experiential decision-making 

tasks (Hertwig, Barron, Weber, & Erev, 2004; Kudryavtsev & Pavlodsky, 2012). Indeed, work 

using experiential tasks has focused largely on decision-making that is nonsocial (e.g., monetary 

decisions; Busemeyer, 1982, 1985; Delgado, Miller, Inati, & Phelps, 2005). For example, in the 

Iowa Gambling Task (IGT; Bechara et al., 1994), a classic experiential decision-making task, 

participants repeatedly select among four decks, each with unknown probabilities of rewards and 

costs, with the goal of winning as much money as possible. Successful performance on the IGT 

requires detecting the rewards and losses associated with the decks, updating this information in 

working memory, selecting decks associated with long-term rewards, and monitoring or reflecting 

on one’s performance across time (Franken, van Strien, Nijs, & Muris, 2008).  

However, much of experiential decision-making under uncertainty occurs in social 

contexts. As illustrated in our hypothetical scenario, people often have to choose the persons who 
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are likely to confer the most rewards (vs. losses), with little or no a priori knowledge about their 

reward value. If the decision-makers’ aim is to maximize their earnings, then, similar to the 

standard IGT, decisions should be based on objective utility information—i.e., the objective 

rewards/losses conferred over time by the partners. But given that people’s faces are processed 

reflexively and readily color judgments, we reasoned that decision-making in social contexts are 

likely to be guided also by beliefs, expectations, and social inferences about those with whom one 

interacts (Byrne & Whiten, 1988; Rilling, King-Casas, & Sanfey, 2008; Ruz, Mozer & Webster, 

2011; Sanfey, 2007). Only a handful of studies have utilized experiential paradigms in social 

contexts to examine the moderating effects of social cues on decision-making. For example, in a 

two-alternative forced choice decision-making task, participants showed a proclivity toward 

smiling (vs. angry or sad) partners, overweighed the positive outcomes associated with them, and 

trusted them more, even though the objective utility of the partners did not depend on their facial 

expressions (Averbeck & Duchaine, 2009; Tortosa et al., 2013). 

But, unlike facial expressions that form a channel of nonverbal communication (e.g., 

smile—well-intentioned; scowl—ill-intentioned) similar to gestures, body movement, and tone of 

voice (Ambady & Rosenthal, 1998), facial attractiveness is a relatively fixed, physical 

characteristic (Patterson, 2002). As such, there is less reason to think that it should offer 

information about the partner that sways the learning of objective utility information. However, to 

the extent that attractiveness is processed efficiently, difficult to ignore, and has a high reward 

value (Bhanji & Delgado, 2014; Cloutier et al., 2008; Ito & Urland, 2005; Olson & Marshuetz, 

2005), it may continue to exert its influence even in the presence of objective utility information 

that is personally relevant. Consistent with this possibility, McConnell, Rydell, Strain, & Mackie 

(2008) have shown that for attractive and unattractive (vs. average looking) women, implicit 
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attitudes reflected the evaluations associated with the social category (i.e., attractive—good; 

unattractive—bad) rather than the evaluations associated with the behaviors performed by the 

target. Specifically, attractive women continued to elicit positive implicit attitudes even when they 

performed negative behaviors. Similarly, unattractive women continued to elicit negative implicit 

attitudes even when they performed positive behaviors. 

Present Work 

We examined the extent to which the attractiveness stereotype biases experiential decision-

making under conditions of uncertainty. To do so, we developed a novel task, which we refer to 

as the Interpersonal DEcision-Making Task (IDEM), that we modeled off of the classic IGT 

(Bechara, Damasio, Damasio, & Anderson, 1994). In the standard IGT, participants are told that 

they have been loaned $2000 and are instructed to maximize their gains and minimize their losses. 

Participants are presented with four decks of cards (A, B, C, and D), each with unknown 

probabilities of profits and losses. On each trial, participants must draw a card from one of four 

decks and with each card choice, they win or lose money. Typically, participants make about one 

hundred card choices, one at a time, with the goal of maximizing profits. Unbeknownst to 

participants, two decks (Decks C and D) are advantageous—they provide smaller immediate gains 

of $50 but also smaller net loss over time. In comparison, two other decks (Decks A and B) are 

disadvantageous—they confer larger immediate gains of $100 but offer substantially higher net 

loss over time, making these decks disadvantageous. Additionally, two decks (Decks A and C) 

offer frequent losses, whereas the other two decks (Decks B and D) offer infrequent losses. To 

maximize profits, participants must learn over time through experienced rewards and losses, the 

relative values of the four decks and channel their selections towards advantageous decks 

(Newman et al., 2008). Research using samples of healthy participants has shown that initially 
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people select disadvantageous decks (being lured by the larger immediate reward), but overtime 

gradually shift their card choices to the advantageous decks (Steingroever et al., 2013). Moreover, 

participants tend to avoid decks that confer frequent (vs. infrequent) losses (Carlson et al., 2009; 

Lin et al., 2013; Wilder, Weinberger, & Goldberg, 1998). 

To assess the influence of facial attractiveness—as an incidental social cue—on 

experiential decision-making, in our IDEM task, we replaced the decks with facial photographs of 

financial partners. Like the IGT, participants were loaned $2000 and told that the four financial 

partners could help them win or lose money and that some partners would be more helpful than 

others. They were instructed to maximize earnings by choosing partners, that would be most 

profitable over 50 trials. Most importantly, of the two equally advantageous partners (like Decks 

C and D), one was attractive and one was unattractive. Similarly, of the two equally 

disadvantageous partners (like Decks A and B), one was attractive and one was unattractive. In 

this manner, our IDEM task provided a method for examining the biasing effects of partners’ 

attractiveness as participants experienced their utility over multiple trials. 

We predicted that at the beginning of the IDEM task, because participants did not yet have 

any information about the financial partners, they would show an initial preference for attractive 

(vs. unattractive) partners. That is, in the absence of any information about the partners’ objective 

utility, participants would rely on perceptually salient social category information—in the present 

work, the attractiveness stereotype, to guide their choices (e.g., Brodt & Ross, 1998; Dovidio & 

Gaertner, 2000). But importantly, our focal prediction was that preference for attractive partners 

would persist even after participants encountered objective partner-utility information. Relatedly, 

we predicted that when partner-selections led to losses, participants would be more forgiving of 

attractive (vs. unattractive) partners, reflected by returning to them sooner in the future (e.g., Ma 



 

8 

et al., 2015). Finally, we predicted that at the end of the task, even after having experienced the 

utility of the partners, participants would judge attractive (vs. unattractive) partners as more 

helpful. 

Experiment 1 

Method 

We report all measures, manipulations, and exclusions in this experiment and in the 

supplementary materials. 

Participants. Ninety-two Cornell undergraduate students participated in the experiment 

for course credit. Our sampling plan aimed to collect data from the start to end of a single semester 

and no additional data were collected after analysis had begun. One participant was excluded 

because of having selected the same partner on every trial across all 50 trials. Of the remaining 

ninety-one participants (58 females; M=20.24 years, SD=1.41), the racial composition of the 

sample was 61% Caucasian, 18% Asian or Asian American, 13% African American, 5% 

Hispanic/Latino, and 3% other ethnicities.1 

Our primary hypothesis involved assessing differences in ongoing partner selection 

between attractive and unattractive financial partners. We performed a sensitivity analysis using 

the software package G*Power (Erdfelder, Faul, & Buchner, 1996) to identify the minimum effect 

                                                
1Given the rich literature on sex differences on the effect of attractiveness (e.g., Desrumaux, DeBosscher, & Léoni, 
2009; Palumbo, et al., 2017), we explored the potential moderating effect of participant sex and partner sex. 
Interactions involving participant sex or partner sex and our main focal predictor (attractiveness) did not replicate 
across experiments. They also did not appreciably change the conclusions drawn here. We report results from models 
including participant and partner sex in the supplementary material for the interested reader. 
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size that could be obtained using a paired t-test at a 5% alpha level (two-tailed) threshold with 80% 

statistical power. The results of our analysis indicated that with N = 92, our experiment could 

detect a minimum effect size of Cohen’s d of .30, reflecting a small-to-moderate effect. Given that 

we used multilevel modeling to assess the repeated measures data, the statistical power is likely to 

be higher (Ma, Mazumdar, & Memtsoudis, 2012). 

Experimental design. Our experimental design was a mixed factorial with partner 

attractiveness (attractive vs. unattractive), partner advantageousness (advantageous vs. 

disadvantageous), and time (first half vs. second half of IDEM task) as within-subject factors. The 

frequency with which partners offered losses (low vs. high), a critical factor in the IGT (Cassotti 

et al., 2014; Steingroever et al., 2013), was a between-subject factor. Because the way in which 

outcome feedback is presented may affect the learning of the partners’ reward value (Jessup, 

Bishara, & Busemeyer, 2008), we included a between-subject manipulation of outcome feedback. 

Specifically, participants were randomly assigned to receive one of three types of outcome 

feedback (all, global-only, & specific-only). Results involving outcome feedback, however, were 

inconsistent and failed to replicate across the two experiments. Therefore, for the sake of brevity, 

we report all methodological details and results involving outcome feedback in the supplementary 

material. 

Procedures. Participants completed the experimental procedures individually. All 

instructions and measures were administered using Inquisit 3.0.3.2 (Draine, 2009) on Windows 

XP-based computers with 17-inch CRT monitors with 1024 X 768 resolution. Participants first 

completed the IDEM task, 2 followed by self-report measures. Participants were debriefed at the 

                                                
2Each participant completed two IDEM tasks in succession: One with all male partners and another with all female 
partners (order was counterbalanced across participants). We found evidence for carry over effects such that learning 
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end of the experiment. None of the participants guessed the motive for the experiment. 

IDEM task. As illustrated in Figure P1.1 (panel a), the IDEM task began with photographs 

of four faces (all male or all female) appearing one next to the other, horizontally, at the middle of 

the screen. Participants were given instructions that were modified from the IGT, specifically: “In 

this game, your goal is to win as much money as possible. You will start with $2000. With the help 

of the individuals shown above, you can win some money, but you could also lose some. Some 

individuals will be more helpful than others. Try to choose individuals who will be most profitable 

to you so that your total winnings will be as high as possible. You will get 50 chances to increase 

your earnings as much as you can. The number of trials remaining for selecting individuals will 

be displayed on the screen.” Participants were instructed to select one of the four partners, on each 

trial, using the mouse. Each time participants selected a partner, they received outcome feedback 

on the rewards (money gained) and losses (money lost) conferred by the selected partner. 

Specifically, following the IGT setup, on every trial, irrespective of which partner was selected, 

participants received a gain. However, losses were conferred by partners based on a pre-

programmed payoff scheme (see Figure P1.1, panel c). 

                                                
in the first IDEM task transferred to the second IDEM task. Specifically, repetition (1st IDEM vs. 2nd IDEM) interacted 
with partner advantageousness (p=.03) and loss frequency (p=.03). The interaction with partner advantageousness 
reflected that participants selected disadvantageous (vs. advantageous) partners more in the first IDEM task (p=.003), 
but no such preference was observed in the second IDEM task (p=.89). The interaction with loss frequency reflected 
that the preference for partners offering infrequent losses was greater in the first (vs. second) IDEM task (but 
statistically significant in both, ps<.001). Although the question of how learning transfers across sets of people is an 
interesting question, it was not the aim of the present work. Thus, we focus our analyses on data from the first IDEM 
task, treating partner sex as a between-subjects factor. However, it is worth noting that the effect of the IDEM task 
repetition did not significantly interact with partner attractiveness (p=.41). This is consistent with our general findings 
that the attractiveness stereotype is resilient despite the presence of objective partner-utility information. 
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Figure P1.1. (a) Partner selection display as seen by the participants at the beginning of the IDEM 
task, immediately following the instructions. (b) Example of the feedback display in the all 
feedback condition (see supplementary material for examples of outcome feedback display for the 
global-only and specific-only feedback conditions. Type of outcome feedback did not significantly 
and reliably affect the results across Experiments 1 and 2 (see supplementary material). (c) The 
payoff scheme used for the financial partners in the IDEM task. 

Each face in the IDEM task was a composite produced by averaging six, real faces. Using 

an independent sample, we validated the perceived attractiveness of the faces (see supplementary 

material). Thus, in each IDEM task, two of the faces were attractive and two of the faces were 

unattractive. The positions of the faces on the computer screen (from left to right) was 

counterbalanced such that for half the participants, attractive faces were presented in the first and 

third positions in the row while unattractive faces were presented in the second and fourth positions 

(i.e., AUAU). For the other half of the participants, the positions of the faces were reversed (i.e., 

UAUA). 
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Like the standard IGT, in our IDEM task, two of the choices (one attractive partner and 

one unattractive partner) were programmed to be advantageous and two of the choices (one 

attractive partner and one unattractive partner) were programmed to be disadvantageous. See 

Figure P1.1 (panel c) for the payoff scheme of the financial partners. To simulate the inherent 

uncertainty of real-life decision situations, as in the IGT (Cassotti et al., 2014; Steingroever et al., 

2013), we also manipulated loss frequency as follows: For half of the participants, attractive 

partners offered frequent losses (i.e., 5:5 loss–gain ratio for every 10 trials) while unattractive 

partners offered infrequent losses (i.e., 1:9 loss–gain ratio for every 10 trials), and for the remaining 

half of the participants, the opposite was true. 

Dependent Variables. Behavioral measures of preference. We focused on three 

behavioral measures of preference: 1) Participants’ first choice. Whether participants selected an 

attractive (coded as 1) or unattractive partner (coded as 0) person on the very first trial of the IDEM 

task; 2) Partner selections over time. On how many trials participants selected attractive (vs. 

unattractive) partners over the course of the task, and 3) Return-to-partner. After selecting a 

partner, how many trials, on average, had lapsed before participants selected the same partner 

again. This latter measure was used to tap into participants’ willingness to forgive a partner 

following a loss. 

To compute the return-to-partner index, we first subtracted the trial number on which a 

partner was selected from the next trial number on which the same partner was selected.3 For 

                                                
3Only trials in which the partner was selected again were included in computing the return-to-partner index. That is, 
if a partner was selected on a certain trial but was never selected again, it was not possible to compute the number of 
trials it took the participant to return to a partner because the return did not occur. Such situations could reflect that a 
participant simply did not have the option to select the partner again (because of limited number of trials) or reflect a 
possible behavioral preference against the partner. 
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example, imagine that a participant selected a partner on the 10th trial, and then selected the same 

partner on the very next trial, the 11th trial, and again on the 20th trial. The participant returned to 

the partner on the first occasion after 1 trial (i.e., 11th trial – 10th trial = 1 trial) and on the second 

occasion after 10 trials (i.e., 20th trial – 10th trial = 10 trials). Second, we simply computed the 

average number of trials it took participants to return to the same partner. In the above example, 

the return-to-partner index for this particular participant and this partner was 5.5 (i.e., 11/2 = 5.5). 

We were interested in whether participants would be particularly forgiving when attractive (vs. 

unattractive) partners conferred losses. Thus, we computed the return-to-partner indices as a 

function of two partner-selection outcomes: losses (how quickly participants returned to a partner 

that had conferred a loss; earning ≤ 0) and gains (how quickly participants returned to a partner 

that had conferred a gain; earning > 0). In this manner, we computed, for each participant, a total 

of 8 average return-to-partner indices (two for each of the four partners). A lower return-to-partner 

index represented that fewer trials had lapsed before participants selected the same partner again.  

Subjective measures. At the end of the IDEM task, we assessed participants’ judgments of 

the helpfulness of the four partners. The four partners were shown all at once to the participants, 

in the same positions as they appeared during the IDEM task with textboxes appearing directly 

below each partner. Participants were asked to “Rank the partner you think helped you the most 

with a 1, helped you second most with a 2, helped you third most with a 3 and helped you least 

with a 4.” To facilitate interpretation, we reverse-scored the ranks for each partner. Thus, higher 

scores represent greater perceived helpfulness. Next, to confirm the attractiveness of the partners, 

we presented each of the partner faces, one-by-one (in the order, from left to right, that they were 

displayed during the task), and asked participants to “Rate the following individuals on how 

attractive you think they are” on a 7-point scale from 1 (Not at all) to 7 (Very attractive). 
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Confirming our stimulus generation procedures, attractive partners were rated as significantly 

(p<.001) more attractive than unattractive partners (see supplementary materials). 

Data Analytic Approach. Our main dependent variables were the three behavioral 

measures and one subjective measure of perceived helpfulness. Participants’ first choice selections 

(attractive = 1) was analyzed using McNemar’s exact test. The other two behavioral measures and 

one subjective measure were analyzed using multilevel modeling, given the repeated measures 

structure of the data (MLM; Kliegl et al., 2011). Specifically, we ran separate linear mixed models 

for each dependent variable. All predictors were specified as fixed and participant was specified 

as random effects. For our key outcome of partner selections over time, our full linear mixed model 

included partner attractiveness (attractive vs. unattractive), partner advantageousness 

(advantageous vs. disadvantageous), and time (first half vs. second half of the IDEM task) as 

within-subject factors and loss frequency4 (high vs. low) and outcome feedback (all vs. global-

only vs. specific-only)5 were examined as between-subject factors. For the return-to-partner index, 

our model was specified in the same fashion, except there was no within-subject time factor. 

However, we included outcome (i.e., following loss vs. following gain) as a within-subject 

variable. Finally, for the subjective measure of perceived helpfulness, our model was specified in 

                                                
4Although loss frequency varied within-subjects, the particular combinations of loss frequency with attractiveness and 
advantageousness were nested within participants, such that each participant was exposed to four of the eight possible 
combinations. Accordingly, we examined the main effect of loss frequency for each combination of attractiveness and 
advantageousness between-subjects (e.g., comparing the mean of a high loss frequency-attractive-advantageous 
partner from one subject to the mean of a low loss frequency-attractive-advantageous partner from another 
participant). 

5Although the type of outcome feedback did not yield consistent results across experiments and did not moderate the 
effect of attractiveness, we retained this factor in the models reported here because it was a planned experimental 
manipulation. The conclusions do not change if we remove outcome feedback from the models (see supplemental 
materials). 
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the same fashion as the one specified for partner selections over time, but again there was no 

within-subject time factor. 

For each dependent variable, we first ran the full model with the aforementioned factors 

and all interaction terms (up to three-way interactions). Then, we removed the highest order 

interaction terms from the model that were not statistically significant, one-by-one. We repeated 

this process until the highest order interaction term in the model was statistically significant. The 

final models for each dependent variable can be found in the supplementary material (also found 

on OSF: https://osf.io/pqhbm/?view_only=dc518e134c234c7b97abce3eb26d0cd6). 

We calculated effect sizes (d) for results from the mixed models following procedures 

described by Taylor (2014). Specifically, we requested estimated marginal means and used the 

standard errors to derive standard deviations using SD=SE*√n, where n is number of observations 

(i.e., the within-subject factors: 2 attractiveness × 2 advantageousness × 2 time multiplied by the 

number of participants). Note that in Experiment 2, time consisted of 4 levels. We then divided 

the difference by the SD to obtain an estimate of d. Contrast codes were used to estimate 

interactions. 

Results 

Given the complex experimental design, and for the sake of brevity, we focus primarily on 

results involving the main effects of attractiveness, advantageousness, and loss frequency. For the 

partner selection dependent variable, we also focus on how each of the main factors interacts with 

time (first half vs. second half). Two- and three-way interactions that did not replicate across the 

two experiments are not discussed in the main text, unless otherwise stated. The results of the full 

models are reported in the supplementary materials (Table P1.S1). 

https://osf.io/pqhbm/?view_only=dc518e134c234c7b97abce3eb26d0cd6
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Participants’ first choice. Participants were 4 times more likely to select an attractive 

partner (80%) than an unattractive partner (20%) on the very first trial. McNemar’s exact test for 

the difference in proportion was highly statistically significant (p<.00001; effect size g=.30, a large 

effect, where g represents the deviation from the constant probability of .5; Cohen, 1969, p.142). 

Partner selections over time. Over the course of the 50-trials of the IDEM task, 

participants selected attractive partners more often than unattractive partners (Mattractive=27.10, 

SD=10.47 vs. Munattractive=22.90, SD=10.47). The mixed model indicated that attractiveness had a 

unique effect on partner selection (F(1, 703)=14.15, p<.001, d=.20; Figure P1.2, top panel).6 Time 

failed to moderate the effect of attractiveness (F(1, 703)=0.02, p=.871, d=.001). These findings 

provide support for the hypothesis that the biasing effect of attractiveness persisted even as 

uncertainty decreased over the course of the task (i.e., with increased knowledge of objective 

partner-utility information). 

                                                
6Only raw (not estimated) means are reported in the results sections for both Experiment 1 and 2. 
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Figure P1.2. Estimated marginal means for selecting attractive and unattractive partners (top 
panel) and advantageous and disadvantageous partners (bottom panel) for the first and second half 
of the IDEM task (25 trials per half). Error bars represent 1 ± SE above or below the mean. Higher 
numbers represent greater behavioral selection. The asterisks indicate the level of statistical 
significance at each level of time between the selection of attractive and unattractive partners (top 
panel) and between the selection of advantageous and disadvantageous partners (bottom panel). * 
p < .05. ** p < .01. *** p < .001. 

Although advantageousness and loss frequency are not central to our main aims, to the 

extent that we provide a conceptual replication of past work (Bechara, Damasio, & Damasio, 

2000), these results provide construct validity for our newly developed IDEM task. Replicating 

previous work using the IGT (e.g., Huizenga, Crone, & Jansen, 2007), participants selected 

partners that conferred infrequent losses more than partners that conferred frequent losses (Mlow 



 

18 

freq=33.07, SD=6.93 vs. Mhigh freq=16.92, SD=6.93; F(1, 703)=187.77, p<.0001, d=.72). 

Interestingly, participants selected disadvantageous partners more than advantageous partners 

(Mdisadvantageous=27.38, SD=8.99 vs. Madvantageous=22.61, SD=8.99; F(1, 703)=16.37, p<.001, 

d=.21). Time did not moderate the effect of advantageousness (F(1, 703)=1.17, p=.279, d=.04), 

although a visual inspection showed that the means were in the predicted direction (Figure P1.2, 

bottom panel). Additionally, advantageousness interacted with loss frequency (F(1, 703)=57.85, 

p<.001, d=.28), such that participants learned the utility of the partners  more quickly when 

partners conferred frequent (vs. infrequent) losses. Finally, given that the selection of 

advantageous (vs. disadvantageous) decks over time is an important finding in IGT research and 

reliably represents a learning effect among participants, we examined the interaction among 

attractiveness, advantageousness, and time to assess the possible moderating effect of 

attractiveness. This three-way interaction was not statistically significant (F(1, 680)=0.08, p=.775, 

d=.04). 

Return-to-partner. Did participants return sooner to attractive (vs. unattractive) partners 

following a loss (vs. gain) that the partner conferred? Although the interaction between 

attractiveness and outcome was not statistically significant (F(1, 652)=1.82, p=.177, d=.07), there 

was some evidence to support our predictions. Simple effects tests showed that when partners 

conferred losses, participants were quicker, though not at p < .05, to return to attractive (vs. 

unattractive) partners (Mattractive=7.01, SD=5.22 vs. Munattractive=7.76, SD=6.11, p=.098, d=.17). 

However, when partners conferred gains, participants did not differ in how quickly they returned 

to attractive (vs. unattractive) partners (Mattractive=3.48, SD=3.05 vs. Munattractive=3.36, SD=2.53; 

p=.798, d=.02). The main effect of attractiveness was not statistically significant (F(1, 652)=0.97, 

p=.323, d=.05). 
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Additionally, participants returned to partners sooner when they offered gains than when 

they offered losses (Mgain=3.44, SD=2.80 vs. Mloss=7.49, SD=5.67; (F(1, 652)=142.86, p<.0001, 

d=.62); when they offered infrequent (vs. frequent) losses (Mlow freq=4.64, SD=4.24 vs. Mhigh 

freq=6.19, SD=5.39; F(1, 652)=18.07, p<.001, d=.22), and when they were disadvantageousness 

(vs. advantageous; Mdisadvantageous=4.97, SD=4.41 vs. Madvantageous=5.81, SD=5.29; F(1, 652)=5.49, 

p=.019, d=.12). 

Perceived helpfulness. At the end of the IDEM task, participants judged attractive partners 

as more helpful than unattractive partners (Mattractive=2.68, SD=1.11 vs. Munattractive=2.32, SD=1.09; 

F(1, 342)=12.13, p=.001, d=.25). Interestingly, participants also judged advantageous partners as 

more helpful compared to disadvantageous partners (Madvantageous=2.78, SD=1.05 vs. 

Mdisadvantageous=2.21, SD=1.10; F(1, 342)=29.16, p<.001, d=.40), consistent with the possibility that 

participants were beginning to  learn to choose advantageousness (vs. disadvantageous) partners 

towards the end of the task. Participants also judged partners that offered infrequent (vs. frequent) 

losses as more helpful (Mlowfreq=2.85, SD=1.10 vs. Mhighfreq=2.15, SD=1.02; F(1, 342)=45.81, 

p<.001, d=.49). 

Discussion 

Experiment 1 provides evidence for the resilient effects of the attractiveness stereotype 

during experiential decision-making under uncertainty. Participants were more likely to select an 

attractive partner on their very first selection. But, importantly, even after having encountered 

objective information about the partners’ utility over the course of the task, participants’ ongoing 

behavioral choices continued to be swayed by partners’ attractiveness. There was also some 

evidence, though not significant at conventional levels, that participants were quicker to select 
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attractive (vs. unattractive) partners after they had conferred losses. Finally, at the very end of the 

task, participants judged attractive partners as more helpful than unattractive partners. 

Despite the promising results, it is worth noting that unlike the findings in the standard IGT 

(Bechara et al., 1994), wherein healthy participants learn to choose advantageous (vs. 

disadvantageous) decks over time, our participants tended to select more disadvantageous (vs. 

advantageous) partners. A plausible reason why we may not have replicated past findings 

regarding the shift of preference toward advantageous partners over time may be due to the shorter 

nature of our IDEM task. Fifty trials may not have afforded participants enough time to learn the 

utility of the partners. Although partner advantageousness per se was not a focal question, the fact 

that participants did not learn to choose advantageous partners raises the possibility that the effect 

of partners’ attractiveness prevailed because participants did not have ample opportunity to learn 

the utility of the partners. Perhaps with more opportunity to learn the partners’ utility, the biasing 

effect of attractiveness would diminish. For this reason, in Experiment 2, we aimed to conduct a 

replication but increased the number of trials to 100. 

Experiment 2 

In Experiment 2, our main aim was to bolster the empirical evidence to support our claim 

that the biasing effects of attractiveness persist despite encountering objective utility information 

about financial partners. To do so, we aimed to replicate the findings of Experiment 1. But, 

critically, we aimed to provide participants with more opportunity to learn about the long-term 

payoffs of the four partners by doubling the number of decision-making trials from 50 to 100. 

Thus, experiment 2 provides a stronger test of the enduring power of the attractiveness stereotype. 

Additionally, we aimed to generalize our findings to real faces, by using faces of real people 
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instead of the morphed composites of real faces used in Experiment 1. 

Method 

We report all measures, manipulations, and exclusions in this experiment and in the 

supplementary materials. 

Participants. Similar to Experiment 1, the total sample size was reached by planning to 

collect the data from the start to end of a single semester and no additional data were collected 

after analysis had begun. One hundred and forty Cornell undergraduate students participated in the 

experiment for course credit. Five participants had already participated in Experiment 1 and so 

were excluded from the sample leaving a total of one hundred and thirty-five participants (94 

females, Mage=20.38 years, SD=1.95). The racial composition of the final sample was 47% 

Caucasian, 21% Asian or Asian American, 9% African American, 4% Hispanic/Latino, and 13% 

other ethnicities. Like experiment 1, we performed a sensitivity analysis using the software 

package G*Power (Erdfelder, Faul, & Buchner, 1996) to identify the minimum effect size that 

could be obtained using a paired t-test at a 5% alpha level (two-tailed) threshold with 80% 

statistical power. The results of our analysis indicated that with N = 135, our experiment could 

detect a minimum effect size of Cohen’s d of .24, reflecting a small effect. 

Experimental design. Similar to Experiment 1, this experiment employed a mixed 

factorial design with partner attractiveness (attractive vs. unattractive), partner advantageousness 

(advantageous vs. disadvantageous) and time (first, second, third and fourth quarters of IDEM 

task) as within-subject factors. The frequency with which partners offered losses (low vs. high) 

was a between-subject factor. Type of outcome feedback was also a between-subject factor. We 

focused on two types of outcome feedback (specific-only & global-only) to further test their effect 
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especially with increased trials. As was the case in Experiment 1, outcome feedback did not 

appreciably moderate the effect of attractiveness (see supplementary materials).  

Procedures and materials. The procedure was similar to Experiment 1, except for the 

following modifications: 1) participants completed only one IDEM task with either all female 

partners or all male partners; 2) we ensured that the first three times any partner was selected, no 

loss was conferred. We did this to avoid situations where partners conferred losses early on in the 

task; 3) Instead of using composite faces as was the case in Experiment 1, we used four female 

and four male faces from the Radboud Faces Database (Langner et al., 2010). We validated the 

face stimuli using the same approach as in Experiment 1 (see supplementary material). Once again, 

similar to Experiment 1, attractiveness ratings collected for the four partners at the end of the 

IDEM task confirmed our stimuli selection procedures; attractive partners were rated as 

significantly (p < .001) more attractive than unattractive partners; And, 4) at the end of the task, 

we also asked participants to “Rate the following individuals on how trustworthy you think they 

are” on a 7-point scale (1=Not at all, 7=Very trustworthy). This was included to explore the extent 

to which the effect of attractiveness on decision-making may reflect inferences about partners’ 

trustworthiness. 

Data Analytic Strategy. We analyzed the data using the same linear mixed models and 

data analytic strategy specified in Experiment 1.  

Results 

Similar to Experiment 1, we focus primarily on results involving the main effects of 

attractiveness, advantageousness, and loss frequency. For the partner selection dependent variable, 

we also focus on how each of the main factors interacts with time. Two- and three-way interactions 
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that did not replicate across the two experiments are not discussed in the main text, unless 

otherwise stated. The results of the full models are reported in the supplementary materials (Table 

P1.S5). 

Participants’ first choice. Participants were 4 times more likely to select an attractive 

partner (84%) than an unattractive partner (16%). McNemar’s exact test for the difference in 

proportion was highly statistically significant (p<.00001; effect size g=.34, a large effect). 

Partner selections over time. Despite increasing the number of trials from 50 to 100 and 

thus increasing the opportunity to learn partners’ utility, over the course of the IDEM task, 

participants continued to select attractive partners more often than unattractive partners 

(Mattractive=54.87, SD=17.10 vs. Munattractive=45.12, SD=17.10). The mixed model indicated that 

attractiveness again had a unique effect on partner selection (F(1, 2134)=44.01, p<.0001, d=.20; 

Figure P1.3, top panel). Time did not appreciably moderate the effect of attractiveness (F(3, 

2134)=1.27, p=.282, d=.14). 
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Figure P1.3. Estimated marginal means for selecting attractive and unattractive partners (top 
panel) and advantageous and disadvantageous partners (bottom panel) as a function of time. Time 
is represented by four 25-trials quarters. Error bars represent 1 ± SE above or below the mean. 
Higher numbers represent greater behavioral selection. Pairwise comparisons are Sidak corrected. 
The asterisks indicate the level of statistical significance at each level of time between the selection 
of attractive and unattractive partners (top panel) and between the selection of advantageous and 
disadvantageous partners (bottom panel). * p <.05. **p <.01. ***p <.001. 

We again found that participants selected partners that offered infrequent (vs. frequent) 

losses (Mlow freq=65.47, SD=12.90 vs. Mhigh freq=43.78, SD=13.59; F(1, 2134)=240.80, p<.0001, 

d=.47). However, unlike in Experiment 1, participants learned the utility of the partners over the 

course of the IDEM task, as reflected by a statistically significant interaction between 

advantageousness and time (F(3, 2134)=17.72, p<.001, d=.75). Specifically, as shown in Figure 

P1.3 (bottom panel), participants selected disadvantageous partners more often compared to 

advantageous partners in the first quarter (p<.0001), but this pattern reversed thereafter. 
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Participants selected advantageous (vs. disadvantageous) partners more in the second (p=.016), 

third (p=.018), and fourth quarters (p<.0001) of the IDEM task.  The effect of advantageousness 

was also statistically significant (Madvantageous=51.47, SD=14.72 vs. Mdisadvantageous=48.52, 

SD=14.72; F(1, 2134)=4.43, p=.035, d=.06).  

Advantageousness also significantly interacted with loss frequency (F(1, 2134)=44.72, 

p<.001, d=.24), such that participants learned partner utility information more readily when 

partners conferred frequent (vs. infrequent) losses. Lastly, the three-way interaction among 

advantageousness, attractiveness, and time was not statistically significant (F(1, 2119)=2.08, 

p=.100).  

Return-to-partner. Do participants select attractive (vs. unattractive) partners more 

quickly after a loss (vs. gain)? As shown in Figure P1.4, the interaction between attractiveness and 

outcome was statistically significant (F(1, 1038)=5.24, p=.022, d=.09). When partners offered 

losses, participants took fewer trials to return to attractive partners compared to unattractive 

partners (Mattractive=7.59, SD=5.02 vs. Munattractive=9.35, SD=7.12; p<.001, d=.18). But, when 

partners offered gains, the difference was not statistically significant (Mattractive=3.22, SD=2.59 vs. 

Munattractive=3.71, SD=2.70; p=.241, d=.05). Partner attractiveness also yielded a main effect 

(Mattractive=5.39, SD=4.54 vs. Munattractive=6.52, SD=6.07; F(1, 1038)=15.48, p<.001, d=.17). 

Again, replicating the finding in Experiment 1, participants returned to partners sooner 

when they offered gains than when they offered losses (Mgain=3.47, SD=2.66 vs. Mloss=8.47, 

SD=6.22; F(1, 1038)=311.61, p<.0001, d=.75). Additionally, advantageousness significantly 

interacted with outcome (F(1, 1038)=27.76, p<.001, d=.23). Participants returned sooner to 

advantageous (vs. disadvantageous) partners when they conferred losses but returned sooner to 
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disadvantageous (vs. advantageous) partners when they conferred gains. Lastly, there were no 

main effects of loss frequency (F(1, 1038)=0.64, p=.421, d=.04) and advantageousness (F(1, 

1038)=1.34, p=.246, d=.03). 

 
Figure P1.4. Estimated marginal means for the return-to-partner index for attractive and 
unattractive partners following loss and gain outcomes. Error bars represent 1 ± SE above or below 
the mean. Higher numbers represent greater number of trials passed before participants returned 
to the partner. Sidak correction was applied to adjust alpha for multiple comparisons. ***p <.001. 
ns = not statistically significant. 

Perceived helpfulness. Participants judged attractive partners as more helpful than 

unattractive partners (Mattractive=2.60, SD=1.12 vs. Munattractive=2.39, SD=1.10; F(1, 524)=4.62, 

p=.031, d=.13). Additionally, participants judged advantageous partners as more helpful compared 

to disadvantageous partners (Madvantageous=2.78, SD=1.07 vs. Mdisadvantageous=2.21, SD=1.08; F(1, 

524)=39.71, p<.0001, d=.38). Similarly, we found that participants judged partners that offered 

infrequent losses as more helpful compared to partners that offered frequent losses (Mlow freq=2.75, 

SD=1.07 vs. Mhigh=2.24, SD=1.10; F(1, 524)=30.16, p<.0001, d=.33).  
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Perceived trustworthiness. Participants judged attractive (vs. unattractive) partners as 

more trustworthy (Mattractive=4.35, SD=1.46 vs. Munattractive=3.03, SD=1.39; F(1, 400)=138.99, 

p<.0001, d=.61), consistent with the halo effect (Eagly et al., 1991). In contrast to judgments of 

helpfulness, participants’ judgments of trustworthiness did not vary as a function of the 

advantageousness (F(1, 400)=0.04, p=.830, d=.01) or loss frequency (F(1, 400)=1.52, p=.218, 

d=.06). 

Discussion 

In Experiment 2, we were able to address the shortcomings of our IDEM task and were 

able to examine the effect of time on experiential decision-making more systematically. Similar to 

Experiment 1, we found robust incidental effects of attractiveness. Again, attractive partners were 

preferred on the first decision-making trial, were selected more often throughout the task, were 

returned to quickly following a loss, and were judged as being more helpful. Further, in Experiment 

2, we also found that attractive partners were also judged as more trustworthy compared to 

unattractive partners. Additionally, although we manipulated the type of outcome feedback 

available, with an attempt to force participants to adopt debiasing strategies, type of outcome 

feedback did not alter the effect of attractiveness. 

General Discussion 

We often evaluate others at face value, especially when we have little else to base our 

evaluation on. Because facial features are immediately apparent, social categorization based on 

race, sex, and physical attractiveness occurs frequently and often affects judgment and decision-

making, even when the cues are irrelevant to the judgment (Brewer, 1988). But less is known about 

the biasing effects of facial cues, such as facial attractiveness, on decision-making as individuals 



 

28 

encounter objective utility information over time. 

We examined the effects of facial attractiveness on decision-making where, to maximize 

earnings, one has to iteratively choose among multiple investment agents. In our novel IDEM task, 

participants had to maximize their profits by choosing partners (among four) that could help 

maximize profits and minimize losses. Ideally, if the aim is reward maximization, then one should 

simply choose agents that maximize profits and minimize losses (Friedman & Savage, 1948; 

Keeney & Raiffa, 1976; von Neumann & Morgenstern, 1947). Incidental task-irrelevant cues, such 

as attractiveness, should play little to no role. That is, with exposure to increasing information 

about partners’ reward value, one should incorporate objective, individuating information, which 

would lessen the initial bias (Madon et al., 1997).  

But, in our experiments, partners’ attractiveness biased behavioral choices even in the 

presence of objective utility information. An overwhelming majority of participants (80% in 

Experiment 1 and 84% in Experiment 2) chose attractive partners on the very first trial, 

corroborating the well-established effect in the literature that in the absence of any a priori 

knowledge about others, and when the only information available is a salient social category cue 

(e.g., race, sex, attractiveness), people almost exclusively use stereotypes (e.g., Brodt & Ross, 

1998; Dovidio & Gaertner, 2000; Johnson, Whitestone, Jackson, & Gatto, 1995). But, importantly, 

partners’ attractiveness continued to affect decision-making throughout the entire task, even as 

uncertainty about partners’ utility gradually decreased with encountering objective information—

via outcome feedback. Moreover, when partners conferred losses, participants were quicker to 

forgive attractive (vs. unattractive) partners, reflected by returning to them sooner (Experiment 2). 

Finally, following the IDEM task, when uncertainty about partner-utility was lowest, participants 

judged attractive (vs. unattractive) partners as more helpful (Experiment 1 and Experiment 2) and 
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more trustworthy (Experiment 2). 

One alternative account is that perhaps our participants did not take the task seriously and 

did not pay attention to the objective partner-utility information. This was not the case. Participants 

did show evidence of learning the reward value of the partners. Providing a conceptual replication 

of previous work with the IGT, participants initially preferred disadvantageous partners 

(Experiment 1 and 2) and shifted their partner preference to advantageous partners over time 

(Experiment 2); they preferred partners that conferred losses infrequently than frequently 

(Experiments 1 and 2); and at the end of the task, participants judged advantageous partners as 

more helpful than disadvantageous partners (Experiment 1 and 2). Thus, collectively, participants 

did learn the objective partner-utility information. 

These findings indicate that the biasing effect of attractiveness coexisted with the learning 

of objective information. In other words, participants integrated both stereotypical and utilitarian 

information during their experiential decision-making. This finding is consistent with a study by 

Averbeck and Duchaine (2009) in which participants had to maximize gains by choosing among 

faces with different facial expressions whose probability of rewards was unknown and had to be 

learned. Although participants learned the utility of the faces by choosing those that were more 

(vs. less) objectively rewarding, they nevertheless were predisposed toward happy (vs. angry or 

sad) faces, and overweighed the objective positive outcomes associated with them. Likewise, 

although not focusing on attractiveness per se, using an instrumental learning task and 

computational modeling of behavior, Hackel, Doll, and Amodio (2015) have shown that people 

simultaneously encoded both reward and trait-level information (e.g., whether a partner is 

generous) through feedback, but relied more strongly on trait information than reward value 

throughout the task. Interestingly, this pattern was observed even though the optimal strategy was 
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to ignore trait information. 

To our knowledge, these findings are the first to provide evidence for the enduring effect 

of the attractiveness stereotype during experiential decision-making despite the presence of 

objective utility information relevant to the self. One question then is—how might such social cues 

exert a robust influence on decision-making? Based on a cognitive confirmation account (Mynatt, 

Doherty, & Tweney, 1978), partners’ facial attractiveness may have triggered stereotypes that then 

led to a cognitive confirmation bias in which rewards, which are outcomes that are congruent with 

the stereotype, are overweighed, and losses, which are outcomes that are incongruent with the 

stereotype, are ignored or minimized. Our data are consistent with this account; In Experiment 2, 

participants returned sooner to attractive (vs. unattractive) partners who had conferred losses. The 

finding that participants were less affected by losses conferred by attractive (vs. unattractive) 

partners is consistent with an ERP study by Ma et al. (2015); in an Ultimatum Game, participants 

were more likely to accept unfair offers made by attractive (vs. unattractive) proposers, and at the 

neural level, participants showed less feedback-related negativity (FRN) in response to unfair and 

fair offers made by attractive proposers. Similarly, using an induced bias paradigm, Delgado, 

Frank, & Phelps (2005) showed that high expectancy undermines the effect of objective 

information. In a trust game with three hypothetical partners depicted as morally good, bad or 

neutral in character, participants’ behavioral choices and trust ratings favored the morally good 

(vs. neutral or bad) partner. This was in part because they discounted the negative feedback 

information. Indeed, the caudate nucleus—a key neural structure in associative learning—failed 

to differentiate between positive and negative feedback information related to the good partner. 

Further, another, not mutually exclusive, account is that the facial attractiveness of the 

partner might have enhanced the experienced pleasantness (EP) elicited by the monetary rewards. 
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In marketing research, EP refers to the pleasure derived from consuming a product and is affected 

by the product’s intrinsic property (e.g., flavor of soda), the state of the consumer (e.g., thirsty; 

Vecchiato et al., 2013), and nonintrinsic attributes (e.g., price). For example, Plassmann et al. 

(2008) have shown that simply increasing the price of wine increased subjective reports of the 

flavor’s pleasantness as well as activity in the orbitofrontal cortex (OFC), an area that encodes 

experienced pleasantness during experiential tasks. Therefore, the expectancy that ‘pricier wine is 

good wine’ influenced the hedonic experience. Further, past positive experiences with a product 

has been shown to increase the EP of the same product in future encounters (McClure et al., 2004). 

Applying EP to the current findings, an intriguing possibility is that just like how the price of wine 

affected the subjective experience of its consumption, in our experiments, the facial attractiveness 

of the person conferring the monetary rewards may have enhanced the positive experience of 

receiving objective rewards. Attractiveness can serve as a valued social reward in and of itself and 

studies have consistently shown that neural activity in the OFC, medial orbitofrontal cortex, and 

ventral striatum—core regions of the brain’s reward system, increases in response to faces 

perceived as attractive. Therefore, the enduring effect of the attractiveness stereotype in our 

experiments, may have occurred because participants discounted the losses offered by attractive 

partners, overweighed the gains they conferred, or perhaps did both. Future work should 

investigate the mechanisms by which the biasing effect of attractiveness is maintained in the face 

of objective information. 

These findings extend the work on implicit bias, particularly the effect of the attractiveness 

stereotype on decision-making, in important ways. First, we used an experiential decision-making 

task with objective outcomes (i.e., money) directly relevant to the decision-maker. Most research 

examining the incidental effects of attractiveness on decision-making have used tasks (e.g., 
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selecting a job candidate) that are not iterative or lack self-relevant outcomes. Second, we 

introduce a novel way to assess implicit bias. Apart from serving as an experiential decision-

making task, our IDEM task was also an indirect measure of preference. It allowed for assessing 

preference for attractive (vs. unattractive) partners via participants’ behavioral selections and not 

merely through explicit self-reports. Indeed, participants did not know what was being measured, 

as evidenced by our debriefing. Thus, although the present work focused on the biasing effect of 

attractiveness, the IDEM paradigm could be used to assess biasing effects triggered by other 

stereotypes. Another key aspect about the IDEM task is because the financial partners’ behaviors 

(i.e., their utility) was completely controlled, any effects of facial attractiveness could not be due 

to the role of self-fulfilling dynamics (Gunaydin et al., 2016; for a review see Jussim & Harber, 

2005).  

Although our studies provide evidence for the enduring effect of the attractiveness 

stereotype on experiential decision-making, it is certainly possible that the effect would be 

lessened or eliminated under different situations (e.g., Sigall & Ostrove, 1974). For example, in 

the present work, participants made decisions involving hypothetical money. We would expect the 

conclusions to hold when real money is at stake, given the link between neural patterns of 

activation when making decisions of value in response to real and hypothetical goods (Kang et al., 

2011). Nevertheless, future work should assess the persistence of the attractiveness stereotype 

when real money is at stake. 

In short, even when decisions should be driven by more objective information—such as 

who confers more financial gains—people are still swayed by facial attractiveness. Both objective 

rewards and social cues, albeit irrelevant, can independently drive decision-making.  
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PAPER 1—SUPPLEMENTARY MATERIAL 

Experiment 1 

Method 

Development and validation of Face Stimuli. First, we used morphing procedures 

described on www.faceresearch.org (DeBruine & Jones, 2017) to create a set of thirteen male and 

thirteen female morphed faces. Each morphed face was created by averaging 6, real faces from the 

faceresearch.org website. The attractive and unattractive faces of four male and four female 

financial partners, used in Experiment 1 were selected from these initial sets. To do this, we 

gathered attractiveness ratings for each of the twenty-six morphed faces. Using the Qualtrics web 

survey tool (Qualtrics, Provo, QT), we randomly assigned participants (twelve Cornell 

undergraduates; 83% female; Mage = 22.27 years, SD = 4.29) to either rate the attractiveness of the 

morphed female faces followed by the morphed male faces or vice versa. Presentation of the faces 

in each group was also randomized. Participants were instructed (“You will be shown a series of 

photographs of different females (or males). Your task is to rate the attractiveness of the person 

shown in the photograph”) to rate the attractiveness on a 7-point scale (labeled as 1=unattractive, 

4=average and 7=attractive). Then, using a one sample t-test we tested if the ratings of the faces 

were significantly different from the scale’s mid-point (4 = average). For each gender, we selected 

the faces to be used as stimuli in Experiment 1 based on two criteria. First, the mean attractiveness 

ratings for each of the 2 attractive faces had to be significantly higher than the mid-point and the 

mean attractiveness ratings for each of the 2 unattractive faces had to be significantly lower than 

the mid-point. Second, within each level of attractiveness and gender, we selected faces that did 

not significantly differ from each other. We achieved both criteria. Figure P1.S1 shows the four 
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male and four female faces used in Experiment 1 along with their respective mean (and SD) 

attractiveness rating and p value associated with the one-sample t-test where each mean was 

compared to the midpoint (4 = average). As shown, we met our first criterion; the attractive faces 

were all judged to be significantly more attractive than average, and the unattractive faces were all 

judged to be significantly less attractive than average. Also as shown, we met our second criterion; 

within each level of gender and attractiveness, the two face stimuli used did not differ significantly 

from each other (difference between two attractive male faces, t(11)= 0.42, p=.67, d=.12; 

difference between the two attractive female faces, t(11)=0.21, p=.83, d=.06; difference between 

two unattractive male faces, t(11)=0.95, p=.35, d=.27; and difference between two unattractive 

female faces t(11)=0.01, p=.99, d=.00. 

 
Figure P1.S1. Photographs of the four male and four female faces used in Experiment 1. Of the 
four faces in each category, two were judged to be attractive (above the midpoint) and two to be 
unattractive (below the midpoint). Below each photograph, we report the face’s mean 
attractiveness rating, standard deviation, and p value corresponding to a one-sample t-test in which 
each face’s average rating of attractiveness was compared to midpoint of 4 (“average’). Higher 
numbers reflect greater attractiveness ** p < .01. 

Procedure. Outcome feedback. We manipulated the way participants received outcome 

feedback via random assignment to one of three types of outcome feedback conditions:  all 

feedback, specific-only feedback, and global-only feedback. In the ‘All feedback’ condition (Figure 

P1.S2, panel a), the individual outcome following the selection of a partner was shown in addition 
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to the net total. In the ‘Global-only feedback’ condition (Figure P1.S2, panel b), participants were 

provided with only the net/overall profit/loss feedback but not the individual outcomes following 

each selection. Lastly, in the ‘Specific-only feedback’ condition (Figure P1.S2, panel c), 

participants were shown only the individual outcomes after each selection but not the net profit or 

loss. 

 
Figure P1.S2. (a) Example of all feedback display. (b) Example of global-only feedback display. 
(c) Example of specific-only feedback display. 

The rationale for manipulating the outcome feedback was to explore the possibility that the 

manner in which the feedback was given could lessen the effect of attractiveness. Debiasing studies 

have shown that increasing people’s understanding of the cause and effect of the relevant situation 

tends to improve the quality of estimates and decisions. Also, when people are pushed to look for 

common principles underlying the tasks, they tend to resolve situations and make better decisions 

(Bazerman, White & Loewenstein, 1995; Moran, Bereby-Meyer & Bazerman, 2008). Therefore, 

we explored whether participants in the partial feedback conditions (i.e., specific-only feedback, 
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global-only feedback) compared to the full feedback condition (i.e., all feedback) would show a 

lesser effect of attractiveness. 

Results 

As specified in the manuscript, for each dependent variable (i.e., partner selections over 

time, return-to-partner, and perceived helpfulness), after running the full model with all interaction 

terms (up to three-way interactions), the highest nonsignificant interaction terms were removed, 

one-by-one, and the model was rerun until the highest interaction term in that model was 

significant. Table P1.S1 shows these final models for Experiment 1, whose results are reported in 

the manuscript. To help the reader, we highlight in bold font the findings that were statistically 

significant across Experiment 1 and 2, and thus, were discussed in more depth in the manuscript. 

Accordingly, findings that were statistically significant in Experiment 1 but not bolded did not 

replicate in Experiment 2. It is worth noting that most of the effects that were highly statistically 

significant in Experiment 1 (p < .001), such as the effects of attractiveness, advantageousness, and 

loss frequency replicated in Experiment 2. Table P1.S2 shows the descriptive statistics for partner 

attractiveness and partner advantageousness for all the dependent variables examined in 

Experiment 1. 

 



 

43 
 

 

Table P1.S1. Findings from the final multilevel models reported in the manuscript for each 
dependent variable (partner selection over time, return-to-partner, perceived helpfulness) and 
judgments of attractiveness examined in Experiment 1. Statistically significant effects reported in 
bold font are those that replicated in Experiment 2. Statistically significant effects reported in non-
bold font did not replicate in Experiment 2. 

Final Multilevel Models for each dependent variable df F p 
Partner Selections Over time    

            Attractiveness 1, 703 14.153 <.001 
            Advantageousness 1, 703 16.373 <.001 
            Loss Frequency 1, 703 187.774 <.001 
            Feedback × Loss Frequency 2, 703 4.052 .018 
            Attractiveness × Feedback 2, 703 1.455 .234 
            Advantageousness× Feedback 2, 703 3.473 .032 
            Loss Frequency × Time 1, 703 1.255 .263 
            Attractiveness × Time 1, 703 0.026 .871 
            Advantageousness × Time 1, 703 1.174 .279 
            Advantageousness × Loss Frequency 1, 703 57.852 <.001 
            Attractiveness × Advantageousness 1, 703 0.031 .860 
            Feedback × Loss Frequency × Time 2, 703 0.179 .836 
            Attractiveness × Feedback × Time 2, 703 3.581 .028 
Return-to-Partner    

            Attractiveness 1, 652 0.977 .323 
            Advantageousness 1, 652 5.490 .019 
            Loss Frequency 1, 652 18.079 <.001 
            Feedback 2, 652 2.694 .068 
            Outcome 1, 652 142.866 <.001 
            Attractiveness × Feedback 2, 652 0.787 .456 
            Advantageousness × Feedback 2, 652 2.881 .057 
            Feedback × Loss Frequency 2, 652 2.065 .128 
            Feedback × Outcome 2, 652 0.728 .483 
            Attractiveness × Advantageousness 1, 652 2.063 .151 
            Attractiveness × Loss Frequency 1, 652 1.100 .295 
            Attractiveness × Outcome 1, 652 1.829 .177 
            Advantageousness × Loss Frequency 1, 652 7.019 .008 
            Advantageousness × Outcome 1, 652 2.371 .124 
            Loss Frequency × Outcome 1, 652 9.105 .003 
            Attractiveness × Advantageousness× Feedback 2, 652 1.029 .358 
            Attractiveness × Feedback × Loss Frequency 2, 652 0.737 .479 
            Attractiveness × Feedback × Outcome 2, 652 0.054 .948 
            Advantageousness × Feedback × Loss Frequency 2, 652 3.695 .025 
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Final Multilevel Models for each dependent variable df F p 
Perceived Helpfulness    

            Attractiveness 1, 342 12.129 .001 
            Advantageousness 1, 342 29.157 <.001 
            Loss Frequency 1, 342 45.818 <.001 
            Attractiveness × Feedback 2, 342 2.463 .087 
            Advantageousness × Feedback 2, 342 3.745 .025 
            Feedback × Loss Frequency 2, 342 2.102 .124 
            Attractiveness × Advantageousness 1, 342 0.146 .702 
            Advantageousness × Loss Frequency 1, 342 0.029 .866 
            Attractiveness × Advantageousness × Feedback 2, 342 1.089 .338 
            Advantageousness × Feedback × Loss Frequency 2, 342 2.867 .058 
            Attractiveness × Advantageousness × Loss Frequency 1, 342 8.036 .005 
Attractiveness Rating    

            Attractiveness 1, 263 258.993 <.001 
            Advantageousness 1, 263 0.379 .539 
            Loss Frequency 1, 263 0.001 .972 
            Feedback 1, 87 0.161 .851 
            Attractiveness × Feedback 2, 263 1.091 .338 
            Advantageousness × Feedback 2, 263 2.678 .071 
            Feedback × Loss Frequency 2, 263 0.019 .981 
            Attractiveness × Advantageousness 1, 263 0.240 .625 
            Attractiveness × Loss Frequency 1, 87 4.551 .036 

Note. In the IDEM task, the partner selections over time variable had a possible range of 0-25 for 
each half of the task (i.e., 25 trials). Given that for each half of the IDEM task the number of trials 
was fixed (i.e., 25 trials) and participants had to select one of four partners on every trial, all 
participants made the same number of selections leading to a mean of 6.25 (i.e., 25 trials/4 
partners=6.25). Therefore, the tests of the main effect of outcome feedback and time (first half vs. 
second half), and their interaction with each other, did not vary between subjects. Because these 
effects were necessarily zero (F=0, p=1), we do not report them in the table above. Likewise, given 
the research design, it was not possible to test for the interaction between attractiveness and loss 
frequency. Because the interaction was also necessarily zero (F=0, p=1), we do not report it in the 
table above. 
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Table P1.S2. Descriptive statistics (minimum (Min), maximum (Max), mean (M), and standard 
deviation (SD) as a function of partner attractiveness (attractive, unattractive) and partner 
advantageousness (advantageous, disadvantageous) for all the main dependent variables (partner 
selection, return-to-partner, perceived helpfulness) and for judgments of attractiveness examined 
in Experiment 1. 

Experiment 1: Descriptive Statistics 
  Min Max M SD 
Partner Selections Over time     
      Attractive 4.0 47 27.10 10.47 
      Unattractive 3.0 46 22.90 10.47 
      Advantageous 3.0 47 22.62 9.00 
      Disadvantageous 3.0 47 27.38 9.00 
Return-to-partner     
      Following Gain     
      Attractive 1.0 14.58 3.45 1.98 
      Unattractive 1.0 13.50 3.40 1.88 
      Advantageous 1.0 28.00 4.24 3.22 
      Disadvantageous 1.0 17.83 2.67 1.97 
      Following Loss     
      Attractive 1.0 23.50 6.87 3.95 
      Unattractive 1.0 33.00 7.71 5.01 
      Advantageous 1.0 37.00 7.65 5.09 
      Disadvantageous 1.0 18.17 7.08 3.43 
Perceived Helpfulness     
      Attractive 1.5 3.5 2.68 0.68 
      Unattractive 1.5 3.5 2.32 0.68 
      Advantageous 1.5 3.5 2.79 0.62 
      Disadvantageous 1.5 3.5 2.21 0.62 
Attractiveness Ratings     
      Attractive 3.0 7.0 5.03 0.78 
      Unattractive 1.5 5.5 3.58 0.91 
      Advantageous 2.0 6.0 4.27 0.69 
      Disadvantageous 1.5 6.0 4.33 0.87 

 

Does the effect of attractiveness depend on advantageousness and loss frequency? 

Because advantageousness and loss frequency were important predictors of decision-making in 

the IGT, we examined the interaction of partner attractiveness with these two variables. This 
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interaction was not statistically significant (F(1, 680)=2.747, p=.098; see Figure P1.S3). 

 
Figure P1.S3. The estimated marginal (EM) means of partner selections over time from the final 
multilevel model reported in the manuscript as a function of partner attractiveness, 
advantageousness, and loss frequency. 

Does participant sex or partner sex moderate the effect of attractiveness? The effects of 

sex on attractiveness has been extensively studied (e.g., Desrumaux, Bosscher, & Léoni, 2009; 

Palumbo, et al., 2017). Given the rich literature, we explored the potential moderating effect of 

partner sex and participant sex by entering them as between-subject factors in the multilevel 

models. Interactions involving participant or partner sex and our main focal predictor 

(attractiveness) did not replicate across experiments. They also did not appreciably change the 

conclusions drawn in the manuscript. In Table S3, we report results from the final models including 

both sex variables. 
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Table P1.S3 Findings from the final multilevel models that included both partner sex and 
participant sex for each dependent variable (partner selection over time, return-to-partner, 
perceived helpfulness) and judgments of attractiveness in Experiment 1. Including partner sex and 
participant sex in the models did not change the conclusions reported in the manuscript. 

Final Multilevel Models for each dependent variable df F p 
Partner Selections Over time    

            Attractiveness 1, 644 17.132 <.001 
            Advantageousness 1, 644 12.292 <.001 
            Loss Frequency 1, 644 113.901 <.001 
            Attractiveness × Feedback 2, 644 1.008 .366 
            Advantageousness × Feedback 2, 644 3.619 .027 
            Feedback × Loss Frequency 2, 644 0.802 .449 
            Attractiveness × Participant Sex 1, 644 1.880 .171 
            Advantageousness × Participant Sex 1, 644 0.247 .619 
            Loss Frequency × Participant Sex 1, 644 6.039 .014 
            Attractiveness × Partner Sex 1, 644 0.059 .808 
            Advantageousness × Partner Sex 1, 644 1.684 .195 
            Loss Frequency × Partner Sex 1, 644 0.328 .567 
            Attractiveness × Advantageousness 1, 644 0.222 .638 
            Attractiveness × Time 1, 644 0.025 .874 
            Advantageousness × Time 1, 644 0.798 .372 
            Advantageousness × Loss Frequency 1, 644 51.281 <.001 
            Loss Frequency × Time 1, 644 1.221 .270 
            Attractiveness × Feedback × Participant Sex 2, 644 0.885 .413 
            Advantageousness × Feedback × Participant Sex 2, 644 10.078 <.001 
            Feedback × Loss Frequency × Participant Sex 2, 644 1.034 .356 
            Attractiveness × Feedback × Partner Sex 2, 644 2.084 .125 
            Advantageousness × Feedback × Partner Sex 2, 644 1.273 .281 
            Feedback × Loss Frequency × Partner Sex 2, 644 2.898 .056 
            Attractiveness × Advantageousness × Feedback 2, 644 0.651 .522 
            Attractiveness × Feedback × Time 2, 644 3.539 .030 
            Advantageousness × Feedback × Time 2, 644 3.113 .045 
            Advantageousness × Feedback × Loss Frequency 2, 644 0.966 .381 
            Feedback × Loss Frequency × Time 2, 644 0.167 .846 
            Attractiveness × Participant Sex × Partner Sex 1, 644 0.083 .773 
            Advantageousness × Participant Sex × Partner Sex 1, 644 0.277 .599 
            Loss Frequency × Participant Sex × Partner Sex 1, 644 2.635 .105 
            Attractiveness × Advantageousness × Participant Sex 1, 644 0.526 .468 
            Attractiveness × Time × Participant Sex 1, 644 0.004 .953 
            Advantageousness × Time × Participant Sex 1, 644 0.250 .617 
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Final Multilevel Models for each dependent variable df F p 
            Advantageousness × Loss Frequency × Participant Sex 1, 644 0.310 .578 
            Loss Frequency × Time × Participant Sex 1, 644 0.000 .989 
            Attractiveness × Advantageousness × Partner Sex 1, 644 1.752 .186 
            Attractiveness × Time × Partner Sex 1, 644 0.081 .775 
            Advantageousness × Time × Partner Sex 1, 644 3.470 .063 
            Advantageousness × Loss Frequency × Partner Sex 1, 644 0.045 .832 
            Loss Frequency × Time × Partner Sex 1, 644 0.099 .753 
            Attractiveness × Advantageousness × Time 1, 644 0.051 .822 
            Attractiveness × Advantageousness × Loss Frequency 1, 644 5.188 .023 
Return-to-Partner    

            Attractiveness 1, 607 2.212 .137 
            Advantageousness 1, 607 5.298 .022 
            Loss Frequency 1, 607 9.792 .002 
            Feedback 2, 607 1.294 .275 
            Outcome 1, 607 121.042 <.001 
            Partner Sex 1, 607 0.746 .388 
            Participant Sex 1, 607 7.338 .007 
            Feedback × Outcome 2, 607 0.088 .916 
            Feedback × Partner Sex 2, 607 0.144 .866 
            Feedback × Participant Sex 2, 607 0.652 .522 
            Feedback × Attractiveness 2, 607 0.880 .415 
            Feedback × Advantageousness 2, 607 3.063 .047 
            Feedback × Loss Frequency 2. 607 1.435 .239 
            Outcome × Partner Sex 1, 607 0.448 .504 
            Outcome × Participant Sex 1, 607 4.048 .045 
            Outcome × Attractiveness 1, 607 1.739 .188 
            Outcome × Advantageousness 1, 607 1.494 .222 
            Outcome × Loss Frequency 1, 607 5.992 .015 
            Partner Sex × Participant Sex 1, 607 0.678 .411 
            Partner Sex × Attractiveness 1, 607 3.139 .077 
            Partner Sex × Advantageousness 1, 607 0.030 .862 
            Partner Sex × Loss Frequency 1, 607 0.100 .752 
            Participant Sex × Attractiveness 1, 607 0.027 .869 
            Participant Sex × Advantageousness 1, 607 2.407 .121 
            Participant Sex × Loss Frequency 1, 607 5.487 .019 
            Attractiveness × Advantageousness 1, 607 2.270 .132 
            Attractiveness × Loss Frequency 1, 607 0.330 .566 
            Advantageousness × Loss Frequency 1, 607 7.045 .008 
            Feedback × Outcome × Partner Sex 2, 607 1.519 .220 
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Final Multilevel Models for each dependent variable df F p 
            Feedback × Outcome × Participant Sex 2, 607 1.775 .170 
            Feedback × Outcome × Attractiveness 2, 607 0.283 .753 
            Feedback × Outcome × Advantageousness 2, 607 0.030 .971 
            Feedback × Outcome × Loss Frequency 2, 607 2.027 .133 
            Feedback × Participant Sex × Partner Sex 2, 607 2.199 .112 
            Feedback × Partner Sex × Attractiveness 2, 607 0.575 .563 
            Feedback × Partner Sex × Advantageousness 2, 607 1.804 .165 
            Feedback × Partner Sex × Loss Frequency 2, 607 2.403 .091 
            Feedback × Participant Sex × Attractiveness 2, 607 0.543 .581 
            Feedback × Participant Sex × Advantageousness 2, 607 3.462 .032 
            Feedback × Participant Sex × Loss Frequency 2, 607 1.017 .362 
            Feedback × Attractiveness × Advantageousness 2, 607 0.900 .407 
            Feedback × Attractiveness × Loss Frequency 2, 607 0.871 .419 
            Feedback × Advantageousness × Loss Frequency 2, 607 3.598 .028 
            Feedback × Advantageousness × Loss Frequency 2, 607 3.598 .028 
            Outcome × Partner Sex × Participant Sex 1, 607 1.051 .306 
            Outcome × Partner Sex × Attractiveness 1, 607 2.545 .111 
            Outcome × Partner Sex × Advantageousness 1, 607 0.500 .480 
            Outcome × Partner Sex × Loss Frequency 1, 607 1.640 .201 
            Outcome × Participant Sex × Attractiveness 1, 607 1.109 .293 
            Outcome × Participant Sex × Advantageousness 1, 607 0.497 .481 
            Outcome × Participant Sex × Loss Frequency 1, 607 2.145 .144 
            Outcome × Attractiveness × Advantageousness 1, 607 3.991 .046 
Perceived Helpfulness    

            Attractiveness 1, 306 8.868 .003 
            Advantageousness 1, 306 28.312 <.001 
            Loss Frequency 1, 306 29.411 <.001 
            Feedback × Attractiveness 2, 306 2.579 .077 
            Feedback × Advantageousness 2, 306 3.033 .050 
            Feedback × Loss Frequency 2, 306 1.743 .177 
            Participant Sex × Attractiveness 1, 306 1.065 .303 
            Participant Sex × Advantageousness 1, 306 0.054 .816 
            Participant Sex × Loss Frequency 1, 306 2.584 .109 
            Partner Sex × Attractiveness 1, 306 0.679 .411 
            Partner Sex × Advantageousness 1, 306 7.463 .007 
            Partner Sex × Loss Frequency 1, 306 1.436 .232 
            Attractiveness × Advantageousness 1, 306 0.099 .753 
            Advantageousness × Loss Frequency 1, 306 0.056 .813 
            Feedback × Participant Sex × Attractiveness 2, 306 0.494 .611 
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Final Multilevel Models for each dependent variable df F p 
            Feedback × Participant Sex × Advantageousness 2, 306 0.725 .485 
            Feedback × Participant Sex × Loss Frequency 2, 306 1.379 .253 
            Feedback × Partner Sex × Attractiveness 2, 306 0.265 .767 
            Feedback × Participant Sex × Advantageousness 2, 306 2.849 .059 
            Feedback × Participant Sex × Loss Frequency 2, 306 0.014 .986 
            Feedback × Attractiveness × Advantageousness 2, 306 1.302 .273 
            Feedback × Advantageousness × Loss Frequency 2, 306 3.126 .045 
            Participant Sex × Partner Sex × Attractiveness 1, 306 0.279 .598 
            Participant Sex × Partner Sex × Advantageousness 1, 306 0.161 .689 
            Participant Sex × Partner Sex × Loss Frequency 1, 306 0.320 .572 
            Participant Sex × Attractiveness × Advantageousness 1, 306 0.179 .673 
            Participant Sex × Advantageousness × Loss Frequency 1, 306 2.454 .118 
            Partner Sex × Attractiveness × Advantageousness 1, 306 5.689 .018 
            Partner Sex × Advantageousness × Loss Frequency 1, 306 0.010 .919 
            Attractiveness × Advantageousness × Loss Frequency 1, 306 6.654 .010 
Attractiveness Rating    

            Attractiveness 1, 237 224.792 <.001 
            Advantageousness 1, 237 0.518 .472 
            Loss Frequency 1, 237 0.583 .446 
            Feedback 2, 75 0.121 .887 
            Partner Sex 1, 75 12.214 .001 
            Participant Sex 1, 75 2.700 .105 
            Attractiveness × Feedback 2, 237 1.877 .155 
            Advantageousness × Feedback 2, 237 2.599 .076 
            Feedback × Loss Frequency 2, 237 0.175 .840 
            Feedback × Participant Sex 2, 75 0.525 .594 
            Feedback × Partner Sex 2, 75 0.075 .928 
            Attractiveness × Advantageousness 1, 237 0.384 .536 
            Attractiveness × Loss Frequency 1, 75 3.155 .080 
            Attractiveness × Participant Sex 1, 237 0.728 .395 
            Attractiveness × Partner Sex 1, 237 0.414 .521 
            Advantageousness × Loss Frequency 1, 237 0.246 .620 
            Advantageousness × Participant Sex 1, 237 2.455 .118 
            Advantageousness × Partner Sex 1, 237 0.008 .929 
            Loss Frequency × Participant Sex 1, 237 0.981 .323 
            Loss Frequency × Partner Sex 1, 237 0.874 .351 
            Participant Sex × Partner Sex 1, 75 2.213 .141 
            Attractiveness × Advantageousness × Feedback 2, 237 0.269 .765 
            Attractiveness × Feedback × Loss Frequency 2, 75 5.497 .006 
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Final Multilevel Models for each dependent variable df F p 
            Attractiveness × Feedback × Participant Sex 2, 237 1.851 .159 
            Attractiveness × Feedback × Partner Sex 2, 237 0.590 .555 
            Advantageousness × Feedback × Loss Frequency 2, 237 0.004 .996 
            Advantageousness × Feedback × Participant Sex 2, 237 0.818 .443 
            Advantageousness × Feedback × Partner Sex 2, 237 0.234 .791 
            Feedback × Loss Frequency × Participant Sex 2, 237 4.443 .013 
            Feedback × Loss Frequency × Partner Sex 2, 237 0.469 .627 
            Feedback × Participant Sex × Partner Sex 2, 75 1.532 .223 
            Attractiveness × Advantageousness × Loss Frequency 1, 237 0.773 .380 
            Attractiveness × Advantageousness × Participant Sex 1, 237 0.006 .938 
            Attractiveness × Advantageousness × Partner Sex 1, 237 3.079 .081 
            Attractiveness × Loss Frequency × Participant Sex 1, 75 4.256 .043 

Note. In the IDEM task, the partner selections over time variable had a possible range of 0-25 for 
each half of the task (i.e., 25 trials). Given that for each half of the IDEM task the number of trials 
was fixed (i.e., 25 trials) and participants had to select one of four partners on every trial, all 
participants made the same number of selections leading to a mean of 6.25 (i.e., 25 trials/4 
partners=6.25). Therefore, the tests of the main effect of outcome feedback and time (first half vs. 
second half), and their interaction with each other, did not vary between subjects. Because these 
effects were necessarily zero (F=0, p=1), we do not report them in the table above. Likewise, given 
the research design, it was not possible to test for the interaction between attractiveness and loss 
frequency. Because the interaction was also necessarily zero (F=0, p=1), we do not report it in the 
table above. Similarly, because the total number of female partner selections and male partner 
selections were fixed for all participants, the main effect of partner sex and participant sex, and 
their interaction with each other, were not meaningful. 

 

Does the effect of attractiveness hold when outcome is removed from the model? We wanted to 

confirm that the conclusions drawn did not depend on outcome feedback. Indeed, excluding 

outcome feedback from the models did not change the conclusions drawn in the manuscript. In 

Table P1.S4, we report the findings from the final models that excluded outcome feedback. 
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Table P1.S4. Findings from the final multilevel models excluding outcome feedback, partner sex 
and participant sex, for each dependent variable (partner selection over time, return-to-partner, 
perceived helpfulness) and judgments of attractiveness for Experiment 1. Excluding outcome 
feedback, partner and participant sex did not change the conclusions reported in the manuscript. 

Final Multilevel Models for each dependent variable df F p 
Partner Selections Over time    

            Attractiveness 1, 718 13.613 <.001 
            Advantageousness 1, 718 16.173 <.001 
            Loss Frequency 1, 718 186.624 <.001 
            Attractiveness × Advantageousness 1, 718 0.031 .861 
            Attractiveness × Time 1, 718 0.001 .970 
            Advantageousness × Time 1, 718 1.155 .283 
            Advantageousness × Loss Frequency 1, 718 56.914 <.001 
Return-to-Partner    

            Attractiveness 1, 670 1.021 .313 
            Advantageousness 1, 670 5.751 .017 
            Loss Frequency 1, 670 17.978 <.001 
            Outcome 1, 670 140.688 <.001 
            Attractiveness × Outcome 1, 670 1.771 .184 
            Advantageousness × Outcome 1, 670 2.178 .141 
            Loss Frequency × Outcome 1, 670 8.780 .003 
            Attractiveness × Advantageousness 1, 670 2.044 .153 
            Attractiveness × Loss Frequency 1, 670 1.373 .242 
            Advantageousness × Loss Frequency 1, 670 7.047 .008 
Perceived Helpfulness    

            Attractiveness 1, 356 11.627 .001 
            Advantageousness 1, 356 29.050 <.001 
            Loss Frequency 1, 356 45.022 <.001 
            Attractiveness × Advantageousness 1, 356 0.268 .605 
            Advantageousness × Loss Frequency 1, 356 0.094 .759 
            Attractiveness × Advantageousness × Loss 
Frequency 1, 356 8.179 .004 

Attractiveness Rating    

            Attractiveness 1, 269 259.325 <.001 
            Advantageousness 1, 269 0.372 .542 
            Loss Frequency 1, 269 0.004 .947 
            Attractiveness × Advantageousness 1, 269 0.238 .626 
            Attractiveness × Loss Frequency 1, 89 4.662 .034 

Note. In the IDEM task, the partner selections over time variable had a possible range of 0-25 for 
each half of the task (i.e., 25 trials). Given that for each half of the IDEM task the number of trials 
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was fixed (i.e., 25 trials) and participants had to select one of four partners on every trial, all 
participants made the same number of selections leading to a mean of 6.25 (i.e., 25 trials/4 
partners=6.25). Therefore, the tests of the main effect of outcome feedback and time (first half vs. 
second half), and their interaction with each other, did not vary between subjects. Because these 
effects were necessarily zero (F=0, p=1), we do not report them in the table above. Likewise, given 
the research design, it was not possible to test for the interaction between attractiveness and loss 
frequency. Because the interaction was also necessarily zero (F=0, p=1), we do not report it in the 
table above. 

Experiment 2 

Method 

Selection and validation of Face Stimuli. Fifty-two workers (30 females; Mage = 33.08 

years, SD = 12.26) on Amazon’s Mechanical Turk Website (www.mturk.com) were randomly 

assigned to rate photographs of either eighteen male faces or eighteen female faces from the 

Radboud Faces Database (Langner et al., 2010), for $0.50. The Mturk workers had to rate the faces 

on eleven traits (Attractiveness, Caring, Aggressiveness, Intelligence, Confidence, Emotional 

stability, Trustworthiness, Responsibility, Sociable, Dominance, and Threatening) on a 7-point 

Likert scale (1 = not at all, 7 = very). Similar to Experiment 1, for each gender, we selected the 

faces based on two criteria but with minor variations. First, the mean attractiveness and 

trustworthiness ratings of the two attractive faces had to be significantly higher than the mean 

attractiveness and trustworthiness ratings of all faces. On the other hand, the mean attractiveness 

and trustworthiness ratings of the two unattractive faces had to be significantly lower than the 

respective means of all faces. Second, there had to be no significant difference between the mean 

attractiveness or trustworthiness ratings of the two attractive faces or between the two unattractive 

faces. Figure P1.S4 shows the male and female faces used in study 2 along with their means, 

standard deviations, paired t-tests and p values. 

  

http://www.mturk.com/
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Figure P1.S4. Photographs of the four male and four female faces used in Experiment 2. Of the 
four faces in each category, two were judged to be attractive and trustworthy (above the group 
mean) and two to be unattractive and untrustworthy (below the group mean). Below each 
photograph, we report the face’s mean attractiveness rating, mean trustworthiness rating, standard 
deviation, and p value corresponding to a paired t-test in which face 1’s average rating of 
attractiveness and trustworthiness was compared to face 2’s average rating of attractiveness and 
trustworthiness. Higher numbers reflect greater attractiveness ** p < .01. 

Results 

Similar to Experiment 1, first we report the additional effects from the MLM models not 

reported in the manuscript. Table P1.S5 shows the full final model for all the dependent variables. 

These models did not include partner sex or participant sex but included outcome feedback. To 
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further test if debiasing could affect the incidental effects of partner attractiveness, especially with 

increased trials, we retained only the global-only and specific-only outcome feedback conditions 

and discarded the All-feedback condition. Table P1.S6 shows the descriptive statistics for partner 

attractiveness and partner advantageousness for all the DVs examined in experiment 2. 
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Table P1.S5. Findings from the final mixed models reported in the manuscript for each dependent 
variable (partner selection over time, return-to-partner, perceived helpfulness, attractiveness) for 
Experiment 2. Bolded font signifies that the finding was statistically significant across Experiment 
1 and 2. 

Final Multilevel Models for each dependent variable df F p 
Partner Selections Over time    

            Attractiveness 1, 2134 44.010 <.001 
            Advantageousness 1, 2134 4.427 .035 
            Loss Frequency 1, 2134 240.803 <.001 
            Feedback × Frequency 1, 2134 1.554 .213 
            Attractiveness × Feedback 1, 2134 0.009 .923 
            Advantageousness × Feedback 1, 2134 0.372 .542 
            Loss Frequency × Time 3, 2134 5.635 .001 
            Attractiveness × Time 3, 2134 1.272 .282 
            Advantageousness × Time 3, 2134 17.719 <.001 
            Advantageousness × Loss Frequency 1, 2134 44.719 <.001 
            Attractiveness × Advantageousness 1, 2134 4.095 .043 
Return-to-Partner    

            Attractiveness 1, 1038 15.486 <.001 
            Advantageousness 1, 1038 1.346 .246 
            Loss Frequency 1, 1038 0.648 .421 
            Feedback 1, 1038 0.008 .929 
            Outcome 1, 1038 311.614 <.001 
            Attractiveness × Feedback 1, 1038 0.032 .858 
            Advantageousness × Feedback 1, 1038 2.658 .103 
            Feedback × Loss Frequency 1, 1038 1.461 .227 
            Feedback × Outcome 1, 1038 1.936 .164 
            Attractiveness × Advantageousness 1, 1038 0.181 .670 
            Attractiveness × Loss Frequency 1, 1038 0.001 .978 
            Attractiveness × Outcome 1, 1038 5.244 .022 
            Advantageousness × Loss Frequency 1, 1038 5.197 .023 
            Advantageousness × Outcome 1, 1038 27.769 <.001 
           Loss Frequency × Outcome 1, 1038 3.462 .063 
           Attractiveness × Advantageousness × Feedback 1, 1038 0.259 .611 
           Attractiveness × Feedback × Loss Frequency 1, 1038 0.028 .866 
           Attractiveness× Feedback × Outcome 1, 1038 1.333 .249 
           Advantageousness × Feedback × Loss Frequency 1, 1038 0.022 .883 
           Advantageousness × Feedback × Outcome 1, 1038 4.661 .031 
           Feedback × Loss Frequency × Outcome 1, 1038 0.174 .677 
           Attractiveness × Advantageousness × Loss Frequency 1, 1038 0.007 .933 
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Final Multilevel Models for each dependent variable df F p 
           Attractiveness × Advantageousness × Outcome 1, 1038 0.004 .947 
           Attractiveness × Loss Frequency × Outcome 1, 1038 3.072 .080 
           Advantageousness × Loss Frequency × Outcome 1, 1038 9.027 .003 
Perceived Helpfulness    

            Attractiveness 1, 535 4.702 .031 
            Advantageousness 1, 535 39.715 <.001 
            Loss Frequency 1, 535 30.424 <.001 
Attractiveness Rating    

            Feedback 1, 133 0.001 .979 
            Attractiveness 1, 402 491.125 <.001 
            Advantageousness 1, 402 0.605 .437 
            Loss Frequency 1, 402 7.511 .006 
Trustworthiness Rating    

            Attractiveness 1, 400 138.990 <.001 
            Advantageousness 1, 400 0.046 .830 
            Loss Frequency 1, 400 1.525 .218 
            Feedback 1, 133 0.009 .926 
            Attractiveness × Feedback 1, 400 1.259 .262 
            Advantageousness × Feedback 1, 400 4.907 .027 

Note. In the IDEM task, the partner selections over time variable had a possible range of 0-25 for 
each quarter of the task (i.e., 25 trials). Given that for each quarter of the IDEM task the number 
of trials was fixed (i.e., 25 trials) and participants had to select one of four partners on every trial, 
all participants made the same number of selections leading to a mean of 6.25 (i.e., 25 trials/4 
partners=6.25). Therefore, the tests of the main effect of outcome feedback and time (first half vs. 
second half), and their interaction with each other, did not vary between subjects. Because these 
effects were necessarily zero (F=0, p=1), we do not report them in the table above. Likewise, given 
the research design, it was not possible to test for the interaction between attractiveness and loss 
frequency. Because the interaction was also necessarily zero (F=0, p=1), we do not report it in the 
table above. 
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Table P1.S6. Descriptive statistics (minimum (Min), maximum (Max), mean (M), and 
standard deviation (SD) as a function of partner attractiveness (attractive, unattractive) and 
partner advantageousness (advantageous, disadvantageous) for all the main dependent 
variables (partner selection, return-to-partner, perceived helpfulness) and for judgments of 
attractiveness and trustworthiness examined in Experiment 2. 

Experiment 2: Descriptive Statistics 
  Min Max M SD 
Partner Selections Over time     
      Attractive 17.00 88.00 54.87 17.10 
      Unattractive 12.00 83.00 45.12 17.10 
      Advantageous 13.00 89.00 51.47 14.72 
      Disadvantageous 11.00 87.00 48.52 14.72 
Return-to-partner     
      Following Gain     
      Attractive 1.00 16.90 3.21 1.76 
      Unattractive 1.00 10.68 3.70 1.79 
      Advantageous 1.00 16.07 4.05 2.39 
      Disadvantageous 1.00 8.50 2.87 1.18 
      Following Loss     
      Attractive 1.00 24.50 7.51 3.86 
      Unattractive 1.00 29.75 9.32 5.23 
      Advantageous 1.00 40.00 7.67 4.73 
      Disadvantageous 1.00 29.00 9.40 5.05 
Perceived Helpfulness     
      Attractive 1.50 3.50 2.60 0.68 
      Unattractive 1.50 3.50 2.39 0.68 
      Advantageous 1.50 3.50 2.78 0.60 
      Disadvantageous 1.50 3.50 2.21 0.60 
Attractiveness Ratings     
      Attractive 1.00 6.50 4.52 1.16 
      Unattractive 1.00 5.50 2.51 0.92 
      Advantageous 1.00 6.50 3.55 1.10 
      Disadvantageous 1.00 6.50 3.48 1.01 
Trustworthiness Ratings     
      Attractive 1.00 6.50 4.35 1.13 
      Unattractive 1.00 5.50 3.03 1.06 
      Advantageous 1.00 6.00 3.68 1.13 
      Disadvantageous 1.00 6.00 3.70 1.09 
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Because partner advantageousness and loss frequency were important predictors of 

decision-making in the IGT, we again examined the interaction of attractiveness with these two 

variables. This interaction was not statistically significant (F(1, 2096)=0.15, p=.691; see Figure 

P1.S5).  

 
Figure P1.S5. The estimated marginal means from the final model reported in the manuscript for 
the effect of attractiveness on partner selections over time, as a function of advantageousness and 
loss frequency. Left Panel: comparing EM means for partner selections over time for attractive 
and unattractive partners when advantageous and disadvantageous for low loss frequency.  Right 
panel: comparing EM means for partner selections over time for attractive and unattractive partners 
when advantageous and disadvantageous for high loss frequency. 
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Table P1.S7 Findings from the final mixed models that included both partner sex and participant 
sex for each dependent variable (partner selection over time, return-to-partner, perceived 
helpfulness, attractiveness) in Experiment 2. Including partner sex and participant sex in the 
models did not changed the conclusions reported in the manuscript. 

Final Multilevel Models for each dependent variable df F p 
Partner Selections Over time    

            Attractiveness 1, 2070 50.351 <.001 
            Advantageousness 1, 2070 4.270 .039 
            Loss Frequency 1, 2070 179.076 <.001 
            Attractiveness × Feedback 1, 2070 0.208 .649 
            Advantageousness × Feedback 1, 2070 0.218 .640 
            Feedback × Loss Frequency 1, 2070 3.885 .049 
            Attractiveness × Participant Sex 1, 2070 2.973 .085 
            Advantageousness × Partner Sex 1, 2070 0.173 .677 
            Loss Frequency × Participant Sex 1, 2070 2.229 .136 
            Attractiveness × Partner Sex 1, 2070 1.753 .186 
            Advantageousness × Partner Sex 1, 2070 3.615 .057 
            Loss Frequency × Partner Sex 1, 2070 3.059 .080 
            Attractiveness × Advantageousness 1, 2070 4.240 .040 
            Attractiveness × Time 3, 2070 0.837 .474 
            Advantageousness × Time 3, 2070 14.885 <.001 
            Advantageousness × Loss Frequency 1, 2070 42.879 <.001 
            Loss Frequency × Time 3, 2070 3.365 .018 
            Attractiveness × Feedback × Participant Sex 1, 2070 0.013 .911 
            Advantageousness × Feedback × Participant Sex 1, 2070 1.171 .279 
            Feedback × Loss Frequency × Participant Sex 1, 2070 4.597 .032 
            Attractiveness × Feedback ×Partner Sex 1, 2070 13.519 <.001 
            Advantageousness × Feedback × Partner Sex 1, 2070 12.387 <.001 
            Feedback × Loss Frequency × Partner Sex 1, 2070 0.109 .742 
            Attractiveness × Advantageousness × Feedback 1, 2070 0.417 .519 
            Attractiveness × Feedback × Time 3, 2070 0.602 .614 
            Advantageousness × Feedback × Time 3, 2070 0.592 .620 
            Advantageousness × Feedback ×Loss Frequency 1, 2070 1.088 .297 
            Feedback × Loss Frequency × Time 3, 2070 0.304 .822 
            Attractiveness × Participant Sex × Partner Sex 1, 2070 0.383 .536 
            Advantageousness × Participant Sex × Partner Sex 1, 2070 1.794 .181 
            Loss Frequency × Participant Sex × Partner Sex 1, 2070 0.081 .776 
            Attractiveness × Advantageousness × Participant Sex 1, 2070 0.054 .817 
            Attractiveness × Time × Participant Sex 3, 2070 0.649 .584 
            Advantageousness × Time × Participant Sex 3, 2070 1.114 .342 
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Final Multilevel Models for each dependent variable df F p 
            Advantageousness × Loss Frequency × Participant Sex 1, 2070 0.761 .383 
            Loss Frequency × Time × Participant Sex 3, 2070 2.603 .050 
            Attractiveness × Advantageousness × Partner Sex 1, 2070 6.393 .012 
            Attractiveness × Time × Partner Sex 3, 2070 2.724 .043 
Return-to-Partner    

            Attractiveness 1, 1015 17.947 <.001 
            Advantageousness 1, 1015 0.571 .450 
            Loss Frequency 1, 1015 0.835 .361 
            Feedback 1, 1015 0.005 .944 
            Outcome 1, 1015 237.838 <.001 
            Partner Sex 1, 1015 0.785 .376 
            Participant Sex 1, 1015 1.640 .201 
            Feedback × Outcome 1, 1015 0.312 .577 
            Feedback × Partner Sex 1, 1015 0.288 .592 
            Feedback × Participant Sex 1, 1015 0.995 .319 
            Feedback × Attractiveness 1, 1015 0.357 .550 
            Feedback × Advantageousness 1, 1015 2.629 .105 
            Feedback × Loss Frequency 1, 1015 3.400 .065 
            Outcome × Partner Sex 1, 1015 0.804 .370 
            Outcome × Participant Sex 1, 1015 3.845 .050 
            Outcome × Attractiveness 1, 1015 9.294 .004 
            Outcome × Advantageousness 1, 1015 21.145 <.001 
            Outcome × Loss Frequency 1, 1015 4.432 .036 
            Partner Sex × Participant Sex 1, 1015 0.001 .971 
            Partner Sex × Attractiveness 1, 1015 0.438 .508 
            Partner Sex × Advantageousness 1, 1015 0.668 .414 
            Partner Sex × Loss Frequency 1, 1015 1.865 .172 
            Participant Sex × Attractiveness 1, 1015 3.740 .053 
            Participant Sex × Advantageousness 1, 1015 0.872 .350 
            Participant Sex × Loss Frequency 1, 1015 0.280 .597 
            Attractiveness × Advantageousness 1, 1015 0.161 .67 
            Attractiveness × Loss Frequency 1, 1015 0.134 .714 
            Advantageousness × Loss Frequency 1, 1015 5.359 .021 
            Feedback × Outcome × Partner Sex 1, 1015 0.010 .921 
            Feedback × Outcome × Participant Sex 1, 1015 3.008 .083 
            Feedback × Outcome × Attractiveness 1, 1015 1.621 .203 
            Feedback × Outcome × Advantageousness 1, 1015 4.977 .026 
            Feedback × Outcome × Loss Frequency 1, 1015 0.137 .712 
            Feedback × Partner Sex × Participant Sex 1, 1015 6.093 .014 
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Final Multilevel Models for each dependent variable df F p 
            Feedback × Partner Sex × Attractiveness 1, 1015 0.030 .863 
            Feedback × Partner Sex × Advantageousness 1, 1015 3.123 .078 
            Feedback × Partner Sex × Loss Frequency 1, 1015 1.366 .243 
            Feedback × Participant Sex × Attractiveness 1, 1015 0.983 .322 
            Feedback × Participant Sex × Advantageousness 1, 1015 0.033 .855 
            Feedback × Participant Sex × Loss Frequency 1, 1015 3.395 .066 
            Feedback × Attractiveness × Advantageousness 1, 1015 0.263 .608 
            Feedback × Attractiveness × Loss Frequency 1, 1015 0.008 .931 
            Feedback × Advantageousness × Loss Frequency 1, 1015 0.019 .890 
            Outcome × Partner Sex × Participant Sex 1, 1015 0.122 .727 
            Outcome × Partner Sex × Attractiveness 1, 1015 0.050 .822 
            Outcome × Partner Sex × Advantageousness 1, 1015 0.094 .759 
            Outcome × Partner Sex × Loss Frequency 1, 1015 0.548 .459 
            Outcome × Participant Sex × Attractiveness 1, 1015 3.814 .051 
            Outcome × Participant Sex × Advantageousness 1, 1015 0.980 .322 
            Outcome × Participant Sex × Loss Frequency 1, 1015 0.270 .604 
            Outcome × Attractiveness × Advantageousness 1, 1015 0.003 .957 
            Outcome × Attractiveness × Loss Frequency 1, 1015 2.461 .117 
            Outcome × Advantageousness × Loss Frequency 1, 1015 9.306 .002 
Perceived Helpfulness    

            Attractiveness 1, 533 4.685 .031 
            Advantageousness 1, 533 39.566 <.001 
            Loss Frequency 1, 533 30.310 <.001 
Attractiveness Rating    

            Attractiveness 1, 391 462.615 <.001 
            Advantageousness 1, 391 0.213 .645 
            Loss Frequency 1, 391 7.695 .006 
            Feedback 1, 127 0.028 .867 
            Partner Sex 1, 127 6.230 .014 
            Participant Sex 1, 127 0.002 .961 
            Attractiveness × Feedback 1, 391 0.839 .360 
            Advantageousness × Feedback 1, 391 0.308 .579 
            Feedback × Loss Frequency 1, 391 0.237 .627 
            Feedback × Participant Sex 1, 127 1.735 .190 
            Feedback × Partner Sex 1, 127 3.348 .070 
            Attractiveness × Advantageousness 1, 391 0.310 .578 
            Attractiveness × Loss Frequency 1, 127 0.189 .664 
            Attractiveness × Participant Sex 1, 391 0.443 .506 
            Attractiveness × Partner Sex 1, 391 10.301 .001 
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Final Multilevel Models for each dependent variable df F p 
            Advantageousness × Loss Frequency 1, 391 0.922 .337 
            Advantageousness × Participant Sex 1, 391 0.612 .435 
            Advantageousness × Partner Sex 1, 391 0.046 .830 
            Loss Frequency × Participant Sex 1, 391 0.738 .391 
            Loss Frequency × Partner Sex 1, 391 2.364 .125 
            Participant Sex × Partner Sex 1, 127 4.685 .032 
Trustworthiness Rating    

            Attractiveness 1, 400 138.990 <.001 
            Advantageousness 1, 400 0.046 .830 
            Loss Frequency 1, 400 1.525 .218 
            Feedback 1, 129 0.057 .811 
            Partner Sex 1, 129 0.614 .435 
            Participant Sex 1, 129 0.119 .731 
            Feedback × Participant Sex 1, 129 0.171 .679 
            Feedback × Partner Sex 1, 129 4.941 .028 
            Attractiveness × Feedback 1, 400 1.259 .262 
            Advantageousness × Feedback 1. 400 4.907 .027 

Note. In the IDEM task, the partner selections over time variable had a possible range of 0-25 for 
each quarter of the task (i.e., 25 trials). Given that for each quarter of the IDEM task the number 
of trials was fixed (i.e., 25 trials) and participants had to select one of four partners on every trial, 
all participants made the same number of selections leading to a mean of 6.25 (i.e., 25 trials/4 
partners=6.25). Therefore, the tests of the main effect of outcome feedback and time (first half vs. 
second half), and their interaction with each other, did not vary between subjects. Because these 
effects were necessarily zero (F=0, p=1), we do not report them in the table above. Likewise, given 
the research design, it was not possible to test for the interaction between attractiveness and loss 
frequency. Because the interaction was also necessarily zero (F=0, p=1), we do not report it in the 
table above. Similarly, because the total number of female partner selections and male partner 
selections were fixed for all participants, the main effect of partner sex and participant sex, and 
their interaction with each other, were not meaningful. 

Again, as in Experiment 1, in Experiment 2 as well, excluding outcome feedback from the 

models did not change the conclusions drawn in the manuscript. In Table P1.S8, we report the 

findings from the final models that excluded outcome feedback. 
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Table P1.S8. Findings from the final mixed models excluding outcome feedback, partner sex and 
participant sex, for each dependent variable (partner selection over time, return-to-partner, 
perceived helpfulness, attractiveness) for experiment 2. Excluding outcome feedback, partner and 
participant sex did not change the conclusions reported in the manuscript. 

Final Multilevel Models for each dependent variable  df F p 
Partner Selections Over time    

            Attractiveness 1, 2141 44.008 <.001 
            Advantageousness 1, 2141 4.457 .035 
            Loss Frequency 1, 2141 241.140 <.001 
            Attractiveness × Advantageousness 1, 2141 4.105 .043 
            Attractiveness × Time 3, 2141 1.275 .281 
            Advantageousness × Time 3, 2141 17.761 <.001 
            Advantageousness × Loss Frequency 1, 2141 44.825 <.001 
            Loss Frequency × Time 3, 2141 5.649 .001 
Return-to-Partner    

            Attractiveness 1, 1055 15.490 <.001 
            Advantageousness 1, 1055 1.327 .250 
            Loss Frequency 1, 1055 0.645 .422 
            Attractiveness × Outcome 1, 1055 5.149 .023 
            Advantageousness × Outcome 1, 1055 28.290 <.001 
            Loss Frequency × Outcome 1, 1055 3.430 .064 
            Attractiveness × Advantageousness 1, 1055 0.166 .684 
            Attractiveness × Loss Frequency 1, 1055 0.001 .976 
            Advantageousness × Loss Frequency 1, 1055 5.332 .021 
            Attractiveness × Advantageousness × Outcome 1, 1055 0.002 .960 
            Attractiveness × Loss Frequency × Outcome 1, 1055 3.113 .078 
            Advantageousness × Loss Frequency × Outcome 1, 1055 9.127 .003 
Perceived Helpfulness    

            Attractiveness 1, 536 4.711 .030 
            Advantageousness 1, 536 39.789 <.001 
            Loss Frequency 1, 536 30.481 <.001 
Attractiveness Rating    

            Attractiveness 1, 402 491.125 <.001 
            Advantageousness 1, 402 0605 .437 
            Loss Frequency 1, 402 7.511 .006 
Trustworthiness Rating    

            Attractiveness 1, 404 138.243 <.001 
 Note. In the IDEM task, the partner selections over time variable had a possible range of 0-25 for 
each quarter of the task (i.e., 25 trials). Given that for each quarter of the IDEM task the number 
of trials was fixed (i.e., 25 trials) and participants had to select one of four partners on every trial, 
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all participants made the same number of selections leading to a mean of 6.25 (i.e., 25 trials/4 
partners=6.25). Therefore, the tests of the main effect of outcome feedback and time (first half vs. 
second half), and their interaction with each other, did not vary between subjects. Because these 
effects were necessarily zero (F=0, p=1), we do not report them in the table above. Likewise, given 
the research design, it was not possible to test for the interaction between attractiveness and loss 
frequency. Because the interaction was also necessarily zero (F=0, p=1), we do not report it in the 
table above. 

 

 

  



 

66 
 

References 

Bazerman, M.H., White, S.B., & Loewenstein, G.F. (1995). Perceptions of fairness in 
interpersonal and individual choice situations. Current Directions in Psychological 
Science, 4, 39–43. 

DeBruine, L., & Jones, B. (2017). Face research lab London set. Figshare. 
https://doi.org/10.6084/mp.figshare.5047666.v3 

Desrumaux, P., Bosscher, S., & Léoni, V. (2009). Effects of facial attractiveness, gender, and 
competence of applicants on job recruitment. Swiss Journal of Psychology, 68, 33-42. 

Langner, O., Dotsch, R., Bijlstra, G., Wigboldus, D. H. J., Hawk, S. T., & van Knippenberg, A. 
(2010). Presentation and validation of the Radboud Faces Database. Cognition and 
Emotion, 24, 1377–1388.  

Moran, S., Bereby-Meyer, Y., & Bazerman, M.H. (2008). Stretching the effectiveness of 
analogical training in negotiations: Teaching diverse principles for creating value. 
Negotiation and Conflict Management Research, 1, 99–134. 

Palumbo, R., Adams, R. B. Jr., Hess, U., Kleck, R. E. & Zebrowitz, L. (2017). Age and gender 
differences in facial attractiveness, but not emotion resemblance, contribute to age and 
gender Sstereotypes. Frontiers in Psychology, 8, 1704. 

Qualtrics, Provo, QT, USA. http://www.qualtrics.com  

 

  



 

67 
 

PAPER 2 

 

 

 

 

 

INTRAINDIVIDUAL VARIABILITY AND THE ROLE OF PERSONAL CONSTRUALS IN 
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Abstract 

Resisting temptations for the sake of future rewards is crucial for achieving success in 

various life domains. Traditionally, delay of gratification (DG) has been mostly viewed as a trait–

some possess it and others don’t. This approach assumes that someone good at DG in one situation 

is good at DG across other situations too. However, anecdotal (e.g., Tiger Woods) and empirical 

evidence (e.g., Tsukayama & Duckworth, 2010) suggest that the same person can vary in DG 

across domains. But, such intra-individual variability has commonly been treated as random 

“noise” to be removed (via aggregation) or statistically “controlled.” Additionally, the trait-

approach methodologically focuses more on prescriptive outcomes–what one should do. But, 

not all individuals desire same outcomes (i.e., A lower BMI may be a desirable delayed outcome 

in the mind of the researcher but not the participant). Therefore, we used an idiographic approach 

where participants reported on their perceived success in achieving delayed outcomes in multiple 

domains (Studies 1-3 examined five domains – health, physical, social, financial, and achievement, 

and Study 4 examined two domains – health and financial). We also assessed individuals’ personal 

construals in each of these domains. That is, active pursuit of delayed rewards (e.g., being healthy), 

valuing the delayed rewards and the immediate rewards/temptations (e.g., eating whatever 

whenever one desires) and whether DG is perceived as easy/difficult. Multilevel modeling 

revealed that around 25% of the variability (Studies 1-3) in perceived success at DG was 

attributable to inter-individual variability (i.e., person A tended to be more successful across 

domains on average than person B). But, much of the variability (around 75%, Studies 1-3) in 

perceived success at DG was attributable to intra-individual variability. Specifically, more than 

just the nominal/objective situation, an individual’s subjective construals of the situation explain 

perceived in success at DG. Active pursuit of, greater value for delayed rewards, and perceiving 
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delaying as easy were strong independent predictors of within-person variability in perceived 

success at DG. We also found that such intra-individual variability was stable over time (Study 3). 

In Study 4, using Google Consumer Survey, we also found that the intra-individual variability in 

DG is more normative and generalizable across age, gender, and socio-economic status. These 

studies attest the importance of examining DG not merely as a between-person construct but as 

one that incorporates within-person variability as well. 
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Introduction 

"You never really understand a person until you consider things from his point of view ..." 

– Atticus, To kill a Mocking bird (Harper Lee, 1960) 

Meet Sara – an ambitious career-oriented individual, highly efficient at her work and 

committed to making it to the top. However, when it comes to personal relationships, she finds it 

hard to resist dating multiple partners and struggles to commit to a long-term relationship. Meet 

Sam – he is inefficient in his work, and often struggles to meet deadlines. However, he is very 

committed to his partner and has been in a steady long-term relationship. Sara and Sam aptly 

represent most of us. Often, we find ourselves successfully delaying gratification (DG) in one 

domain of our lives yet, in another we struggle to resist temptations. Such, intra-individual 

variability has been observed in many areas such as mood-regulation, learning and cognitive 

development, neuropsychological and executive functioning (Ong & Zautra, 2015; Alibali & 

Sidney, 2015; Halliday et al., 2018; Buczylowska & Petermann, 2018). In the area of DG as well, 

despite anecdotal (e.g., Tiger Woods, Bill Clinton) and some empirical evidence (e.g., Tsukayama, 

Duckworth, & Kim, 2013, 2012), scant attention has been devoted to examining intra-individual 

variability in DG. 

Delay of Gratification as a trait construct. DG – the ability to resist smaller immediate 

temptations for the sake of larger future rewards – is a widely studied construct. The need to exert 

self-control is common because of conflicts we constantly face between short-term and long-term 

outcomes of choices (e.g., a slice of rich chocolate cake now vs. the future benefits of good health). 

Research has consistently shown that DG is critical for achieving success in various life domains 

and has been emphasized as a core component of successful personality adjustment (Mischel, 

1990; Mischel, Ayduk, & Mendoza-Denton, 2003, Mischel & Ayduk, 2004; Mischel et al., 1996; 
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Mischel et al., 1989; Mischel & Rodriguez, 1993). Although DG has been widely studied, most 

research has examined it from the trait perspective – some people are better at DG than others – 

emphasizing the inter-individual differences and that this ability is domain-general or stable across 

domains. Trait models attribute behavior to general traits such as impulsiveness and self-control 

that vary only between persons (Gottfredson & Hirschi, 1990). There are at least three issues with 

this traditional trait approach. First, it assumes that a person who is good (or bad) at DG in one 

situation is good (or bad) at DG in various other situations as well. However, our aforementioned 

examples (i.e., Sara and Sam), anecdotal (e.g., Tiger Woods and Bill Clinton) and empirical 

evidence suggest that the same person can successfully DG in one domain and yet fail in the other. 

But, such within-person variability is commonly treated as random “noise” to be removed (via 

aggregation) or statistically “controlled”. For example, Figure P2.1 illustrates the difference 

between inter-individual and intra-individual variability across domains, for two persons (P1 and 

P2). The trait-approach to studying DG tends to treat any intra-individual variability as noise and 

“corrects” for it by aggregation procedures. Aggregating individuals’ DG across domains allows 

to compare who is better/worse at DG. But, it fails to account for intra-individual variability and 

why individuals may be better at DG in some domains but not in others (also see Friese & 

Hofmann, 2009; Friese, Hofmann, & Wanke, 2008). Second, another issue with the traditional 

approach is that methodologically, it focuses on prescriptive outcomes. That is, a widely used 

approach is to assess individual differences in the ability to DG (e.g., scoring high on a self-control 

measure) and then to correlate this measure with consequential life outcomes (e.g., Body Mass 

Index (BMI), money in a savings account). Such a method emphasizes what one should do or 

achieve. 
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However, not all individuals desire such outcomes. For example, although in the mind of 

the researcher saving for financial security is a desired delayed outcome, this may not be the 

desired outcome in the mind of the participant. Thus, what a researcher views as success may not 

be what the participant views as success. A third issue is that a researcher using a traditional 

approach commonly tests DG ability in one domain. For example, similar to what is illustrated in 

Figure P2.1, if Sara and Sam were participants in a trait-approach DG study, and the researcher 

was interested in their DG ability in the work domain, Sara would be evaluated as having better 

DG ability compared to Sam. And, if the researcher chose to assess their DG ability in the personal 

relationships’ domain, then the opposite would be true. 

While trait models are important to examine inter-individual differences, they are unable 

to explain within-person variability. Integrating inter-individual differences and intra-individual 

processes into the same model can account for both within- and between-person variation.  

 
Figure P2.1. Illustrates the difference between the two types of variability (i.e., between- versus 
within-person). The figure shows the mean levels and variation in successful delaying of 
gratification by two individuals (P1 & P2) across various domains. Intra-individual variability in 
successful DG across various domains is represented by the solid lines, whereas inter-individual 
variability is represented by the differences between the mean success at DG (dashed lines) 
aggregated across domains. 
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In order to address the above issues, we adopted an idiographic approach to DG. Instead 

of ignoring intra-individual variability, unlike the traditional approach, we studied it. Our aims 

were twofold: 1) To examine if people vary in their ability to DG across various domains. 2) To 

investigate why a person successful in achieving desirable outcomes in one domain, may fail in 

another. 

Intra-individual Variability. The presence of within-person variability has been long 

acknowledged by Personality psychologists (e.g., Allport, 1937; Fiske & Maddi, 1961; Murray, 

1938). There is empirical evidence showing that behavior exhibits sizeable variability across 

situations and over time (Fiske & Rice, 1955; Fleeson, 2001; Mischel, 1968). For example, 

analyses of reports of multiple daily events reveal that over half of the variability in behavior 

occurs within the individual, rather than between individuals and that within-person variability in 

behavior is patterned (Fournier, Moskowitz, & Zuroff, 2008; Miner, Glomb, & Hulin, 2005). 

Moreover, researchers across various domains have demonstrated that the magnitude of intra-

individual variability can be relatively large compared to inter-individual variability (Rocke, Li & 

Smith, 2009; Nesselroade & Salthouse, 2004). For example, in the domain of close relationships, 

there is evidence for significant intra-individual variability in attachment showing that children 

varied in their attachment styles with their mother versus fathers (Bretherton, 1985; Bridges, 

Connell, & Belsky, 1988; Fox, Kimmerly, & Schafer, 1991). Among adults too, Baldwin et al. 

(1996) have shown that when participants described their ten most significant relationships, 88% 

of them endorsed at least two attachment styles (i.e., secure, avoidant, anxious-ambivalent), and 

47% of participants reported all three. 
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In the field of organizational behavior, recent research has examined intra-individual 

variability in state constructs such as task performance and job satisfaction and have shown that 

intra-individual variability typically accounts for a substantial amount of the total variability in the 

construct of interest. They have also shown that the intra-individual variability was explicable as 

a function of momentary situational characteristics like task-difficulty and affective states (Fisher 

& Noble, 2004; Judge & Ilies, 2002). Similarly, Minbashian, Wood, & Beckmann (2009) have 

found that intra-individual variability in conscientiousness was approximately twice more than 

inter-individual variability and importantly, they showed that task-related psychological properties 

(e.g., importance, difficulty, urgency) accounted for the majority of the intra-individual variance. 

Intra-individual variability in Personality research. As early as the 1920s, the notion that 

there is stability in aspects of personal functioning (e.g., thoughts, feelings and behaviors), and 

consistency in behaviors across situations as a definition of personality, was challenged 

(Hartshorne & May, 1928; Newcomb, 1929). Indeed, through their extensive reviews of literature 

on cross-situational consistency, Mischel (1968) and Peterson (1965) showed that cross-situational 

inconsistency in behavior was more common than expected and that the global measures correlated 

weakly with behaviors, giving rise to the ‘personality paradox’ – the presumption of stable 

dispositional structure but with little evidence for behavioral consistency (Bem & Allen, 1974). 

“Average” behavioral measures derived from aggregating behavioral responses across different 

situations provided clear individual differences (i.e., inter-individual variability) but failure to 

demonstrate behavioral stability across different contexts (i.e., intra-individual variability) caused 

the questioning of the construct of personality as a causal agent of behavior (e.g., Mischel & Peake, 

1982; Shweder, 1975). 
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In an interesting study, demonstrating the cross-situational inconsistency of behaviors, 

Shoda, Mischel, & Wright (1994), observed children in a residential summer camp over six-weeks. 

Among several specific behaviors that were coded was verbal aggression. They found that the 

children differed in the total number of aggressive responses but interestingly, they also differed 

in the situations in which these behaviors occurred. Specifically, children who on average were 

identical in their aggressive behaviors, showed stable variations in their situation-behavior patterns 

when their behaviors were subjected to idiographic analyses across situations (e.g., teased by 

another child, warned by an adult etc.). The authors emphasize that these situation-behavior 

patterns would have gone unnoticed if the common approach of aggregating aggressive responses 

across situations was undertaken. 

Therefore, given these findings, a call for the reconceptualization of personality that allows 

for understanding and predicting the stable and unique patterns of intra-individual (or trans-

situational) variability, emerged. 

The Idiographic Approach. The structural or trait approach underscores stable and 

situational-independent behavioral averages, and the process or idiographic approach emphasizes 

the understanding of the association between situational conditions and individuals’ behavioral 

reactions. For example, initial work on intra-individual variability in personality have shown that 

constructs previously conceptualized as highly stable (e.g., self-concept, temperament) seemed to 

reliably vary intra-individually, suggesting that personality factors common across individuals 

vary considerably within individuals (Noftle & Fleeson, 2010; Hooker, 1991; Hooker, 

Nesselroade, Nesselroade, & Lerner, 1987). Indeed, emphasizing a focus on individuality and 

intra-individual variability, Allport (1937) called for examining the interdependence of the 

understanding of the general (nomothetic) and the particular (idiographic) features of personality. 



 

76 
 

Thus, a focus on the individual as the unit of analysis across time, conditions and situations is a 

constructive way to extend our understanding of behavioral regularities within nomothetic 

approaches. Similar to Allport, but from a measurement point-of-view, Cattell (1943, 1947) 

introduced the P-technique, the study of single individuals using a collection of variables on a 

series of occasions, to identify “functionally unitary personality traits” that accounted for the intra-

individual variability. Such an idiographic approach to studying behavior, is important also 

because findings from studies employing between-person designs do not necessarily explain or 

generalize to within-person phenomena (Nezlek, 2001; Schmitz, 2006).  

Moreover, in recent years, extensive theorizing and research work on the effects of 

different context conditions (e.g., home, workplace, etc.) on personality and development has 

caused researchers to be increasingly interested in the malleable aspects of human personality as 

well as in the situation-contingent variability that may explain stability and change in personality 

(Diehl & Hay, 2007; Roberts & Wood, 2006; Helson, Jones, & Kwan, 2002; Roberts, Walton, & 

Viechtbauer, 2006). Additionally, recent integrative theoretical frameworks (Hooker, 2002; 

Hooker & McAdams, 2003; McAdams, 1995; Mischel & Shoda, 1995), and efforts at developing 

longitudinal and multilevel approaches in personality psychology (Fleeson, 2001; McAdams, 

1995; Bolger & Schilling, 1991) targeted at the description and explanation of stable patterns of 

cross-situational variability have further confirmed that intra-individual variability is a relatively 

stable personality characteristic and is very important in providing insights into the Person × 

Situation debate(Bem & Allen, 1974; Mischel, 1973; Endler & Magnusson, 1976). As such, an 

idiographic approach will allow to precisely predict individuals’ patterns of person-situation 

interactions as well (Fleeson, 2001; Mischel, 2004; Fleeson & Jolley, 2006). Therefore, despite 

being at odds, the structural and process approaches are nevertheless complementary for a 
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comprehensive understanding of human personality, requiring the examination of both situation-

contingent intra-individual variability as well as the examination of the stability and continuity of 

behavior across situations and across time (Fleeson, 2004; Mischel, 2004; Roberts & Mroczek, 

2008). 

Personal Construals. According to Schwarz (2009), people do not respond to the situation 

per se, but to the situation as they see it. With any given situation, because people form 

psychological impressions of it based on cues in the environment, the resulting situational 

experience is to some degree shared with others and to some degree distinctive (Brunswik, 1952; 

Magnusson, 1981; Rauthmann et al., 2014, 2015). For example, in a conflict situation – to forgo a 

slice of cake for future good health – everyone requires some amount of self-control but whether 

one will/will not DG depends on how one perceives the situation (e.g., valuing good health).  

In our studies, we examine the role of such psychological impressions/personal construals 

of situations, to explain some of the intra-individual variability in DG. According to Kelly’s 

(1955), Personal Construct Theory, an individuals’ beliefs and world view can be explained by 

her/his personal constructs. Every person has a distinct and unique system of constructs, which 

makes the perspective from which s/he perceives reality unique. Thus, personal constructs can 

explain why similar situations are usually perceived differently by different people and the 

repertoire of a person’s constructs and the relationships between them can help predict her/his 

behaviors and judgments (Pervin & John, 2001).  According to Spokane (1992), personal 

construals are like lens through which the person views the world and creates her/his own 

subjective system of meanings. Based on this system, the person then builds relationships between 

elements of the external environment and ways to deal with incoming stimuli. Therefore, as 

Mischel (1977, p.253) stated “any given objective stimulus condition may have a variety of effects, 
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depending on how the individual construes and transforms it”. So, when examining two 

individuals in a certain situation, it is important to not just ask if they differ in the situation but also 

important is why and what contributes to their differences. Because psychological consequences 

of situations are unavoidably filtered through the perceptions of people experiencing them (Reis, 

2008), it is important to classify situations in terms of the individual’s phenomenology and not the 

investigator’s, which is often the case with the trait approach (Bem & Allen, 1974, p. 518). 

Also, according to the Situation Construal Model (SCM; Funder, 2016), individuals’ 

behaviors are not merely a function of the direct effects of personality and situations but also a 

function of personal construals – how individuals perceive and respond to each situation they 

confront (Lewin, 1951; Murray, 1938; Magnusson, 1981). Indeed, Ross and Nisbett’s (1991) 

principle of construal emphasizes that the causal analysis of situations must concentrate on the 

personal meaning of the situation to the actor. Consistent with the principle of construal, Mischel 

and Shoda’s (1995) Cognitive–Affective Processing System (CAPS) model of personality, 

proposes that individuals exhibit distinctive and regular patterns of if … then … associations 

between situations and behaviors. These sets of if…then… contingencies (also construed as 

personality) that give rise to behavior (i.e., if situation X, then behavior Y), are arbitrated by series 

of internalized cognitive and affective processes. Mischel and Shoda addressed these ‘cognitive-

affective units’ as person variables, which include the person’s encoding (i.e., construal or 

interpretation) of the self and of situations, expectancies (including self-efficacy expectancies), 

motivated goals, values, affective states and self-regulation capabilities (e.g., Fiske, 1992; 

Kruglanski, 1996; Smith & Shoda, 2009). These person variables (or cognitive-affective units) 

cause each individual to respond to features of the social environment in unique patterns (also 

called signatures). 
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Patterns that are shared by most people are considered normative and each individual’s 

unique pattern of signature is considered as idiographic. Figure P2.2 shows that during the 

encoding process, the features of the same situations are construed by different individuals 

differently, giving rise to unique cognitive-affective processing systems that in turn affect the 

behavioral output (Reis, 2008; Mischel & Shoda, 1999). Therefore, in this model, stability exists 

not at the situation-behavioral level, but at the level of internal processing dynamics of the CAPS 

system. 

 

Figure P2.2. An adaptation of the CAPs model from Reis (2008) illustrating the CAPS for three 
different individuals (Person A, B, and C) and how each individual’s personal construals can affect 
the cognitive-affective processing units within their CAP system as well as the resulting behavioral 
outcome. 
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Present Work 

In the present work, we tested the general proposition that intra-individual variability is 

more predictable and patterned than expected and that personal construals can explain the intra-

individual variability in DG across domains. We examined these questions in four studies with 

adult samples. Specifically, we examined the role of personal construals in explaining the intra-

individual variability in DG across five domains. 

Our first aim was to examine if individuals vary in their DG across domains. It is not 

uncommon that at any given point in one’s life, individuals have to juggle their functioning and 

choice-making in different areas/domains. We rationalized that because there are several domains 

in which individuals function simultaneously, there is bound to be intra-individual variability in 

behaviors in general as well as those relating to DG. Therefore, in order to answer this question 

and to assert high ecological validity, firstly we examined individuals’ DG in five common 

domains (health, personal, social, financial and achievement). 

Our second aim was to examine if personal construals could explain some of the intra-

individual variability in DG across domains. With the premise that individuals typically perceive 

and interpret situations and self-regulate in relation to them in characteristic ways (Morf & 

Horvath, 2010), we were particularly interested in four construals – importance, value, active-

pursuit and perceived difficulty. 

 Importance. Indeed, at any given time, individuals function within multiple domains but 

not all domains may be of equal importance to the individual. For example, the achievement/career 

domain (i.e., foregoing partying for studying) may be most important for a college student but for 

an athlete, the health domain may take precedence (i.e., foregoing partying to exercise). Therefore, 

the importance assigned to a domain, in relation to other domains in one’s life can affect whether 
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or not one will DG in a certain domain. 

 Value. In any domain, for DG to even occur, one must value the larger delayed reward 

more than the smaller immediate reward. Thus, according to the Value-Expectancy position, 

preference for a delayed reward over an immediate reward has been found to vary with the relative 

subjective value of the delayed reward (Mischel, Grusec, & Masters, 1969). For example, the 

achievement domain, above all other domains, may be important for a student, but if she doesn’t 

value the delayed reward (e.g., getting an A in the final exam) more than the immediate reward 

(e.g., watching TV or spending time on Facebook), chance of DG may be low. 

The common assumption is that once a reward or goal is assigned a value, action 

necessarily follows as a consequence, and for basic delay to occur differential valuation between 

immediate and delayed rewards is a prerequisite (Tobin & Graziano, 2010). In Delay Discounting 

literature, it has been argued that people differentially value future goals proportional to their 

delays (Ainslie, 2006). Therefore, in any given domain, whether or not an individual will DG 

depends on the value one assigns to the immediate versus delayed rewards. 

Active pursuit. Often, exerting self-control requires behavioral inaction (i.e., turning down 

a slice of cake), but the process of inhibiting impulsive behavior of succumbing to an immediately 

available temptation is commonly characterized as being cognitively active or actively exerting 

self-control (Hepler et al., 2012). This ability to pursue long-term goals effectively is crucial for 

one’s overall well-being. Active Goal pursuit hence can be defined as the responses intentionally 

performed to bring about or maintain a desired state or prevent an undesired state. To be successful 

at DG in any domain, an individual has to actively pursue the delayed rewards – intentionally 

perform to bring about a desired state (e.g., regularly exercise for being healthy) and also actively 

inhibit immediate rewards – intentionally perform to prevent undesired state (e.g., avoid binging 
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on junk food). Active pursuit of a goal also means a commitment to pursue the goal-object over 

time, which is a function of an individual’s representation of the object (e.g., associated value of 

the object). Thus, according to Elliot and Niesta (2009, p. 58) a goal is defined as a ‘cognitive 

representation of a future object that the organism is committed to approach or avoid.’ Therefore, 

an individual’s motivational orientation toward the future goal can dictate how actively s/he will 

be at pursuing it. 

Perceived difficulty at DG. An individual’s intention to try to perform an instrumental task 

varies with the task’s perceived difficulty (Kukla, 1972; Meyer, 1973). Tasks perceived as easy 

will result in an intention to try a little, tasks perceived as difficult will result in an intention to try 

hard, and tasks perceived as extremely difficult or impossible will result in an intention not to try. 

Similarly, whether or not an individual will DG also depends on how difficult s/he perceives it to 

be. 

Influencing an individual’s perceived difficulty of DG is also the attractiveness or 

unattractiveness of a goal which is a direct function of the level of energy mobilized to attain (i.e. 

delayed reward) or avoid (i.e., immediate reward) that goal. Therefore, perceived difficulty of DG 

may be associated with attractiveness of immediate rewards. In other words, if for an individual 

the more attractive an immediate reward is, then the more difficult the pursuit of delayed rewards 

may become. However, according to the Achievement Theory (Atkinson, 1957; Atkinson & 

Feather, 1966), the choice of undertaking a task is a function of its perceived probability of success, 

and the persistence of task-oriented behavior, and not necessarily goal attractiveness. Therefore, 

active pursuit of delayed rewards may be inversely related to perceived difficulty of DG. That is, 

greater persistence of task-oriented (i.e., active pursuit of delayed rewards) behavior may cause an 

individual to perceive DG as less difficult. 
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We examined the relationships of these aforementioned personal construals to the outcome 

perceived success at DG in multiple domains (five domains in Studies 1-3 and two domains in 

Study 4). In Studies 1-3, we assessed the importance of both delayed rewards (e.g., being healthy) 

and immediate rewards (e.g., eating whatever and whenever) in each of the domains, by asking 

participants to rank-order the options/rewards from most to least important. Similarly, we assessed 

value for both delayed and immediate options across all domains. Whereas for active pursuit, 

perceived difficulty, and perceived success at DG we focused only on delayed options. In Study 

4, we examined the effects of the same construals, except importance, in two domains (i.e., health, 

financial). Specifically, using Google Consumer Survey (GCS), we assessed value for or 

attractiveness of delayed versus immediate rewards by pitting them against each other in a bipolar 

scale. Active pursuit and perceived difficulty were assessed in the same manner as in Studies 1-3. 
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Study 1 

Method 

Participants were asked several questions assessing personal construals across five 

domains (i.e., health, social, personal, financial and achievement). The construals we focused on 

were the importance of the delayed and immediate options in each of the domains, how much they 

valued the delayed and immediate options in each of the domains, how difficult they perceived 

delaying in each domain was and how actively they pursued delaying in each domain. Thus, 

domains are nested within individuals and each domain nested under the same individual is likely 

to be influenced similarly by processes and characteristics of the individual. The primary 

independent variables, measured at level-1 (intra-individual), are importance of delayed and 

immediate rewards (importance), value assigned to delayed rewards (delay-value), value assigned 

to immediate rewards (immediate-value), perceived difficulty of delaying (delay-difficulty) and 

active pursuit of delayed rewards (active pursuit). The outcome variable was perceived success 

(success) at DG. These level-1 variables are measured attributes of specific individual-domain 

interactions. Finally, individuals’ domain-general self-control (SC), and future self-continuity 

(FSC) were measured as level-2 (inter-individual) variables because they are attributes of the level-

2 unit (i.e., individual) under which the level-1 units (i.e., domains) are nested (see Figure P2.3). 
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Figure P2.3: The data in the present study are multilevel in that the personal construal items (e.g., 
value, importance etc.) for each of the domains (e.g., health, personal, etc.), the level-1 units, were 
all presented to each individual participant, the level-2 unit. Multilevel models (MLM; Hayes, 
2001; Albright & Marinova, 2010; Quene & van den Bergh, 2004) were used to simultaneously 
estimate the relationships between constructs at level-1 and level-2. 

 

Participants. One hundred and eleven Cornell undergraduate students participated in this 

study for course credit (80 females; Mage=20.11 years, SD=2.61), the racial composition of the 

sample was 55.9% Caucasian, 29.7% Asian or Asian American, 2.7% African American, 8.1% 

Hispanic/Latino, and 3.6% Mixed ethnicity. 

Procedure. Participants completed an online survey on the Qualtrics survey software 

(Qualtrics, Provo, UT). The measures that the participants completed in the online survey are 

further described below: 

Measures. Level-1 (intra-individual/domain-level) Measures. The following measures 

were assessed at the domain level. These allow for examining the intra-individual variability in 

DG across domains. 
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Perceived Success. This was the outcome variable tapping into an individual’s perceived 

success at DG. For each of the delayed rewards in the five domains (see supplementary table P2.S1 

for the statements representing delayed and immediate rewards in each domain), participants were 

asked “How SUCCESSFUL do you perceive yourself to be at obtaining the following:” on a 10-

point scale from 1 (Not at all successful) to 10 (Completely successful). 

Importance. Participants were asked to “Order the options based on importance with those 

listed at the top as most important and those listed towards the bottom as least important.” 

Participants separately rank-ordered the immediate rewards and the delayed rewards in the five 

domains, based on their importance. Therefore, the domain that was ranked first was the most 

important domain and the domain that was ranked fifth was the least important domain. To 

facilitate interpretation, we reverse-scored the ranks for each of the rewards across the domains. 

Thus, higher scores represent greater importance. 

Value. To assess the value assigned to immediate and delayed rewards, participants were 

asked to “Please rate how much you VALUE each of the following behaviors, regardless of what 

you actually do in your everyday life” on a 10-point scale from 1 (Not at all) to 10 (Very much). 

participants answered the value question about delayed rewards and about immediate rewards 

separately. 

Active Pursuit. For each of the delayed rewards in the five domains, participants were asked 

“The extent to which in your everyday you actually try to obtain the following:” on a 10-point 

scale from 1 (Do not try at all) to 10 (Try a great deal).  

Perceived Difficulty. Again, for each of the delayed rewards in the five domains, 

participants were asked “Regardless of whether you actually attempt to achieve each of the 

following, we are now interested in knowing the extent to which you perceive engaging in the 
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following domains as EASY versus DIFFICULT:” on a 10-point scale from 1 (Extremely easy) to 

10 (Extremely difficult). 

 Level-2 (inter-individual/individual-level) Measures. The following measures were 

assessed at the individual level. These allow for examining the inter-individual variability in DG 

across domains. 

 Brief Self-Control Scale (BSCS). The thirteen item BSCS (Tangney et al., 2004) 

measures dispositional self-regulatory behaviors rated on a 5-point Likert scale from 1 (not at all) 

to 5 (very much). Example items include “people would say that I have iron self-discipline” and 

“I can do certain things that are bad for me, if they are fun.” Of the total thirteen items, nine are 

reverse-coded before summing the ratings on all items for the total score. This scale had good 

internal reliability (α=.804). 

Future Self-Continuity Measure (FSM). The index of future self-continuity consists of a 7-

point scale marked at each point by two circles that range from 1 (depicting no overlap) to 7 

(depicting almost complete overlap). Participants were asked “Which circle pair best describes 

how similar you feel to your future self (5 years from now)?” and “Which circle pair best describes 

how connected you feel to your future self (5 years from now)?”. For both questions participants 

had to select one of the circle pairs that best described how similar and how connected they felt to 

their future self, five years from now. Additionally, they were also asked two other questions: 1) 

“How much do you care about your future self (5 years from now)?”  on a 7-point scale from 1 

(Don’t care at all) to 7 (Completely care); 2) “How much do you like your future self (5 years from 

now)?”  on a 7-point scale from 1 (Not at all) to 7 (Very much). A composite score (i.e., positivity 

toward future-self) was computed that included all four questions, such that a higher score 

represented greater positivity toward one’s future-self. This scale had an internal reliability of 
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α=.630. 

Descriptive statistics for all continuous variables assessed in the online survey for Study 1 

are reported in the supplementary Table P2.S2. Simple correlations among the continuous 

variables are reported in the supplementary Table P2.S3. 

Data Analytic Strategy. The data are hierarchical wherein, domains (level-1 units) are 

nested within individuals (level-2 units) and each domain nested under the same individual is likely 

to be influenced similarly by the processes and characteristics of the individual. Therefore, we 

used multilevel modeling (MLM) to analyze the data because it accounts for statistical dependency 

by assigning each level in the data hierarchy its own statistical model that includes an intercept, 

regression coefficients, and error terms (O’Dwyer & Parker, 2014). Moreover, MLM’s more 

complex error term allows partitioning the total variance in the dependent variable into a within-

person component (σ2; i.e., the domain-to-domain variation within individuals) and a between-

person component (τ
00

; i.e., variation between individuals). 

We analyzed the independent and interactive effects of level 1 and level 2 variables on 

perceived success at DG using MLM in SPSS (Hayes, 2006; Peugh and Enders, 2005). All 

continuous variables were standardized prior to analyses, so that standardized regression 

coefficients could be reported. We used the Intraclass Correlation Coefficient (ICC; see Equation 

1) to calculate the portion of variance in the dependent variable (i.e., perceived success at DG) that 

is explained at each level in subsequent models with the addition of level 1 (i.e., domain level) and 

level 2 (i.e., individual level) measures. 

Equation 1: 

ICC = τ
00

(σ2 
+ τ

00
)⁄  
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In all models, restricted maximum likelihood estimation (REML) was used. According to 

Snijders and Bosker (1999, p. 56), the choice between maximum likelihood (ML) and REML is 

not crucial unless the number of level-2 units is small or the number of the fixed effects is large, 

in which case the use of REML is recommended. 

We first ran a baseline or unconditional means model (see Equation 2) without any 

predictors, that ascertains whether the level-2 units (i.e., individuals) differ from each other, on 

average, on the outcome variable (i.e., perceived success at DG).  

Equation 2: 

Level-1: Yij = β0j + rij
 

Level-2: β0j = γ00 + u0j 

Combined MLM model: Yij= γ00 + u0j + rij 

In the level-1 model above, Yij  is how much of success at DG an individual j perceives in 

domain i. β0j is the average success at DG that individual j perceives across all the domains, and rij 

quantifies the difference between individual j’s average perceived success at DG and the perceived 

success at DG in domain i. In the level-2 model, γ00 is the grand mean – the average amount of 

success at DG that all individuals perceive (aggregated across individuals) and u0j is the difference 

between individual j’s average perceived success at DG and the grand mean. The mixed model 

shows that how much success at DG individual j perceives in domain i is a function of three 

components: 1) how much individuals perceive success at DG on average (γ00), 2) how much 

individual j’s mean perceived success differs from the grand mean (u0j), and 3) how much 

individual j’s perceived success at DG in domain i differs from her/his own average perceived 

success at DG (rij). 
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Adding Level-1 covariates (personal construals) individually. Because the unconditional 

means model indicated that significant variability existed in perceived success at DG at level-1 

(i.e., within-individuals), we added the personal construals (i.e., delay-value, immediate-value, 

delay-importance, immediate-importance, active pursuit, perceived-difficulty), the level-1 

covariates, to the model, one-by-one. The sample multilevel model for this analysis is shown below 

in Equation 3.  

Equation 3: 

Level 1: Yij = β0j + β1j(delay-valueij) + rij 

Level 2: β0j = γ00 + u0j 

Combined MLM model: Yij = γ00 + u0j + u1j(delay-valueij) + rij. 

Adding Level-2 covariates. When the unconditional means model indicates significant 

heterogeneity in perceived success at DG means between-Individuals, the level-2 covariates self-

control and future self-continuity are added to the level-2 model; the level-1 model remained 

unchanged. The level-2 model (and thus the combined MLM model) had an additional fixed effect 

estimate, γ01, which quantifies the influence of self-control and future self-continuity on the 

individual means. However, the influence of the level-2 covariates on perceived success at DG 

were not allowed to randomly vary across individuals and thus do not add to the number of 

estimated random effects. The expanded sample model is shown in Equation 4 below. 

Equation 4:  

Level 1: Yij = β0j + rij 
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Level 2: β0j = γ00 + γ01(Self-controlj) + u0j 

Combined: Yij = γ00 + γ01(Self-controlj) + u0j + rij. 

Adding Level-1 and Level-2 covariates individually. Next, we tested the effects of each 

personal construal (level-1 covariate) with each of the level-2 covariate in the model. The sample 

model for this analysis is shown in Equation 5 below: 

Equation 5: 

Level 1: Yij = β0j + β1j(delay-valueij) + rij 

Level 2: β0j = γ00 + γ01(self-controlj) + u0j 

Combined: Yij = γ00 + γ01(self-controlj) + γ10(delay-valueij) + γ11(self-controlj * delay-valueij) + u0j 

+ u1j(delay-valueij) + rij. 

The level-2 model above includes the covariates self-control (level-2 covariate) and delay-

value (level-1 covariate), the effects of which were not allowed to randomly vary across 

individuals. The combined model (obtained by substituting level-2 equations into the level-1 

equation) contains three fixed effects: The fixed effect of self-control, the fixed effect of delay-

value and the cross-level interaction fixed effect between the two. 

Results 

 Do individuals differ, on average, in their perceived success at DG? We first ran a 

baseline (or unconditional) model that was a random intercept-only model (γ00 + u0j + rij), with the 

part γ00 + u0j being the random intercept consisting of the fixed component (γ00) and a random 

component (u0j). The rij is the level-1 residual, also a random effect. Hypothesis tests assume that 
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the random component of the intercept is distributed normally with mean zero and variance τ00 and 

that the residuals are normally distributed with mean zero and variance σ2. Most interpretations of 

MLM focus on the estimates of these variances. 

As shown in Table P2.1 (Model 1), the variance components from the unconditional means 

model suggested statistically significant variability at the between-individual and within-

individual levels, respectively (τ00=.228 and σ2=.773). The estimated variance of the random 

components τ00 = .228 was statistically different from zero, Z= 4.336, p<.001. We used the 

variance components to compute the proportion of variability that exists between Level 2 units. 

Given that the estimated residual variance (σ2) =.773 and the estimated variance of random 

components (τ00) = .228, the ICC was computed as .228 / (.228 + .773) = 0.227, which suggests 

that 22.7% of the total variance in the amount of perceived success at DG occurred between-

individuals. This also suggests that a substantial portion of the variability in perceived success at 

DG is within-individuals. Moreover, the presence of such heterogeneity allows for adding Level 1 

and Level 2 explanatory variables (i.e., covariates) to the model in subsequent analyses. 

How much of variance in the perceived success at DG is explained by domains (nominal 

situations)? Next, as shown in Table P2.1 (Model 2).1 We added domain to examine if domain 

(situations people are in) could explain some of the intra-individual variability (residuals). Domain 

(F = 13.986, p<.001) accounted for a significant amount of residual variance (intra-individual 

variability). In order to compute the variability explained by the effect of domains, we used the 

residual from the baseline/null model (i.e., .773) and the residual from Model 2 (domain as random 

                                                
1 We tested the effect of domain in models with and without the random intercept and examined the deviance between 
the models by comparing their -2 Log Likelihood (-2LL; likelihood ratio test). For both models with the random 
intercept and without, the -2LL = 2330.017, with a difference of 0, p > .05. With no significant difference between 
the models, we decided to keep the random effects model over the fixed effect. Allowing the effect of domain to vary 
across individuals (level-2 units) was theoretically more meaningful. 
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effect) = .692. Therefore 1 – (residual of model 2/residual of model 1) = 1- (.692/.773) = .1047. 

Therefore, 10.47% of the variability in perceived success at DG, unaccounted for by individual 

differences, is accounted for by the effect of domains. 

Effects of level-1 predictors: The unconditional model indicated that significant variability 

existed in perceived success at DG at Level-1 (within-individuals). So, we added the personal 

construals, the level-1 covariates, one-by-one to the model.  

Effect of importance (level-1 predictor) on perceived success at DG. We expected that an 

individual would perceive greater success at DG in domains in which delayed rewards were 

assigned greater importance. To determine if this is the case, we estimated how much success at 

DG an individual j perceived in domain i from the importance assigned to domain i's delayed 

reward. We allowed individuals’ perceived success at DG to vary by estimating the intercept in 

the model as a random effect. As shown in Table P2.1 (Model 3), controlling for the effect of 

domains, there was a statistically significant effect of delay value 𝛽𝛽Rdel-imp = .142, t(439)=3.740, 

p<.001. Therefore, from this estimate, we can say that two domains that differ by one unit in the 

importance assigned to their delayed rewards (e.g., being healthy in the health domain), are 

estimated to differ by 0.142 in an individual’s perceived success at DG, with the domain in which 

delayed rewards are of greater importance leading to greater perceived success at DG in that 

domain. Similarly, in Model 4, we examined the association between the importance assigned to 

immediate rewards and perceived success at DG. We found that controlling for the effect of 

domains, importance assigned to immediate rewards did not yield a statistically significant effect 

𝛽𝛽Rimm-imp = -.066, t(439)=-1.840, p=.066.2 Therefore, unlike the importance assigned to delayed 

                                                
2In another model we included importance for delayed and immediate rewards as well as their interaction term, we 
found significant main effects for both importance of delayed rewards (𝛽𝛽del-imp = .149, t(437)=3.919, p<.001) and 
importance of immediate rewards (𝛽𝛽imm-imp = -.077, t(437)=-2.175, p=.030). However, their interaction was not 
significant (𝛽𝛽del-imm*imm-imp = .004, t(514)=0.125, p=.901). 



 

94 
 

rewards, importance of immediate rewards seems not to affect perceived success at DG. 

Effect of delay-value (level-1 predictor) on perceived success at DG. We expected that 

individuals would perceive greater success at DG in domains in which the value for delayed 

rewards is relatively higher. To determine if this is the case, we estimated how much success at 

DG an individual j perceived in domain i from information about domain i's delay-value. We 

allowed individuals’ perceived success at DG to vary by estimating the intercept in the model as a 

random effect. As shown in Table P2.1 (Model 5),3 controlling for the effect of domains, there 

was a statistically significant effect of delay value 𝛽𝛽Rdel-val = .370, t(522)=9.200, p<.001. Therefore, 

as shown in Figure P2.4 (Panel A), from this estimate, we can say that two domains that differ by 

one unit in the value assigned to their delayed rewards (e.g., being healthy in the health domain), 

are estimated to differ by 0.370 in an individual’s perceived success at DG, with the domain in 

which delayed rewards are valued more leading to greater perceived success at DG in that domain. 

In order to compute the variability explained by the effect of delay-value, we used the 

residual from Model 1 = .773 and the residual from Model 5 = .620. Therefore 1 – (residual of 

model 3/residual of model 1) = 1 – (.620/.773) = .197. Thus, 19.7% of the variability in perceived 

success at DG, unaccounted for by individual differences, is accounted for by the effect of valuing 

the delayed rewards. 

Effect of immediate-value (level-1 predictor) on perceived success at DG. We expected 

that individuals would perceive less success at DG in a domain in which the value for immediate 

rewards is relatively higher. To determine if this is the case, we estimated how much success at 

DG an individual j perceives in domain i from information about domain i's immediate-value. 

                                                
3Before running Model 5, we also tested the interaction effect between delay-value and domain. The interaction was 
not statistically significant (F(4, 484)=1.645, p=.162) and so was dropped and Model 5 was run without the interaction 
term.   
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Again, we allowed individuals’ perceived success at DG to vary by estimating the intercept in the 

model as a random effect. As shown in Table P2.1 (Model 6),4 controlling for the effect of domain, 

there was a statistically significant effect of immediate value 𝛽𝛽Rimm-val = -.097, t(540)=-2.264, p<.05. 

From this estimate, as shown in Figure P2.4 (Panel B), we can say that two domains that differ by 

one unit in the value assigned to their immediate rewards (e.g., eating whatever and whenever one 

wants, in the health domain), are estimated to differ by -.097 in an individual’s perceived success 

at DG, with the domain in which immediate rewards are valued more leading to less perceived 

success at DG in that domain. 

In order to compute the variability explained by the effect of immediate-value, we used the 

residual from Model 1 = .773 and the residual from Model 6 = .682. Therefore 1 – (residual of 

model 4/residual of model 1) = 1 – (.682/.773) = .117. Thus, 11.7% of the variability in the 

perceived success at DG, unaccounted for by individual differences, is accounted for by the effect 

of valuing the immediate rewards. 

Effect of delay-value on perceived success at DG, controlling for immediate-value. We also 

tested whether valuing the delayed rewards in domains was related to an individual’s perceived 

success at DG independent of valuing the immediate rewards in the domains. In other words, when 

immediate-value is kept constant, do individuals perceive greater success at DG in domains with 

greater delay-value? If so, then this would suggest that the perceived success at DG increases as a 

function of valuing the delayed rewards and not because of valuing/devaluing the immediate 

rewards. In order to answer this question, in Model 7 (see Table P2.1), we added both immediate-

value and delay-value to the level-1 model and assessed whether the positive relationship between 

                                                
4Before running Model 4, we also tested the interaction effect between immediate-value and domain. The interaction 
was not statistically significant (F(4, 477)=0.737, p=.567) and so was dropped and Model 6 was run without the 
interaction term.  
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delay-value and perceived success at DG still remained. In this model, the effect of delay-value 

was statistically significant, 𝛽𝛽Rdel-val= .377, t(521)=9.328, p<.001. The effect of immediate-value 

was also statistically significant, 𝛽𝛽Rimm-val= -.129, t(523)=-3.237, p<.01. However, the interaction 

effect between delay-value and immediate-value was not significant, 𝛽𝛽Rdel-val*imm-val= -.025, t(526)=-

.962, p=.336. Therefore, the effects of delay-value and immediate-value on perceived success at 

DG are independent of each other. In other words, domains in which delayed rewards are valued 

more, perceived success at DG was greater independent of how much the immediate rewards in 

those domains were valued. 

Effect of active-pursuit (level-1 predictor) on perceived success at DG. We expected that 

active-pursuit of delayed rewards would be associated with greater perceived success at DG. 

Therefore, if an individual is actively pursuing delayed rewards in a certain domain, then s/he 

would also perceive greater success in that domain. To determine this, we estimated how much 

success at DG an individual j perceived in domain i from information about domain i's active-

pursuit of delayed rewards. We allowed individuals’ perceived success at DG to vary by estimating 

the intercept in the model as a random effect. As shown in Table P2.1 (Model 8),5 controlling for 

the effect of domain, there was a statistically significant effect of active-pursuit 𝛽𝛽Ract-pur = .518, 

t(547)=14.277, p<.001. Therefore, from this estimate, as shown in Figure P2.4 (Panel C), we can 

say that two domains that differ by one unit in the active-pursuit of their delayed rewards (e.g., 

being healthy in the health domain), are estimated to differ by 0.518 in an individual’s perceived 

success at DG, with the domain in which active-pursuit of delayed rewards is more leading to 

greater perceived success at DG in that domain.  

                                                
5Before running Model 8, we also tested the interaction effect between active-pursuit and domain. The interaction was 
statistically significant (F(4, 500)=4.542, p<.01). This meant that the effect of active-pursuit on perceived success at 
DG varied depending on the domain being observed.  
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Effect of perceived-difficulty (level-1 predictor) on perceived success at DG. We expected 

that perceived-difficulty of DG would be associated with less perceived success at DG. Therefore, 

if an individual perceives greater difficulty at DG in a certain domain, then s/he would also 

perceive lesser success in that domain. To determine this, we estimated how much success at DG 

an individual j perceived in domain i from information about domain i's perceived-difficulty at 

DG. We allowed individuals’ perceived success at DG to vary by estimating the intercept in the 

model as a random effect. As shown in Table P2.1 (Model 9),6 controlling for the effect of domain, 

there was a statistically significant effect of perceived-difficulty 𝛽𝛽Rper-diff = -.346, t(546)=-8.892, 

p<.001. Therefore, as shown in Figure P2.4 (Panel D), from this estimate, we can say that two 

domains that differ by one unit in the perceived-difficulty of delaying DG, are estimated to differ 

by -.346 in an individual’s perceived success at DG, with the domain with greater perceived-

difficulty of DG leading to lesser perceived success at DG in that domain. 

                                                
6Before running Model 9, we also tested the interaction effect between perceived-difficulty and domain. The 
interaction was statistically significant (F(4, 487)=2.653, p=.033). This meant that the effect of perceived-difficulty 
of DG on perceived success at DG varied depending on the domain being observed.  
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Figure P2.4.   The graphs are plotted from a random sample of the total sample size used in study 
1. Panel A: On average, when delayed rewards are valued more, perceived success at DG was 
greater. Panel B: On average, when immediate rewards are valued more, perceived success at DG 
lower greater. Panel C: On average, when active pursuit of delayed rewards is high, perceived 
success at DG was also greater. Panel D: On average, when perceived difficulty is greater, 
perceived success at DG was lower.



 

99 
 

Effects of level-2 predictors. Effect of self-control (level-2 predictor) on perceived success 

at DG. We expected that self-control would be associated with perceived success at DG such that 

individuals with higher self-control would perceive greater success at DG compared to individuals 

with lower self-control. As shown in Table P2.1 (Model 10), the influence of self-control on the 

individuals’ mean perceived success at DG was statistically significant (𝛽𝛽Rself-con = .378, 

t(109)=8.111, p<.001). The residual variability in perceived success at DG, τ00 = .102, was notably 

smaller than the unconditional model (τ00=.223) and was reduced by 54% (i.e., [.223–

.102]/.223=.542) as a result of adding self-control as a covariate. From this estimate, we can say 

that two individuals that differ by one unit in their self-control, are estimated to differ by .378 in 

their perceived success at DG. 

Effect of future self-continuity (level-2 predictor) on perceived success at DG. We expected 

that individuals that reported greater future self-continuity would also perceive greater success at 

DG compared to individuals reporting lower future self-continuity. As shown in Table P2.1 (Model 

11), the influence of future self-continuity on the individuals’ perceived success at DG means was 

statistically significant (𝛽𝛽RFSC = .206, t(109)=3.710, p<.001). The residual variability in perceived 

success at DG, τ00 = .204, was again smaller than the unconditional model (τ00=.223) and was 

reduced by 7.6% (i.e., [.223–.206]/.223=.076) as a result of adding future self-continuity as a 

covariate. From this estimate, we can say that two individuals that differ by one unit in their future 

self-continuity, are estimated to differ by .206 in their perceived success at DG. 
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Table P2.1. Parameter estimates from the Study 1 MLM models examining the relationship between personal construals (level-1 
variables) across domains, level-2 variables and perceived success at DG. 

    Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11 
 Fixed 
components   β β β β β β β β β β β 

      Intercept Υ00 0.00 .27** .26** .28** .19* .28** .22** -.002† .37*** .27** .27** 

      Domain F   13.98*** 14.75*** 14.88*** 15.12** 14.95*** 15.68*** 5.14*** 14.63*** 13.98*** 13.98*** 
      DI       .14***                 
      II         -.06†               
      DV           .37**   .37***         
      IV             -.09† -.12**         
      DV x IV               -.02†         
      AP                 .51***       
      PD                   -.34***     
      SC                     .37***   
      FSC                       .21*** 
Variance of random components 

  τ00  .228*** .244*** .248*** .245*** .171*** .254*** .174*** .132*** .222*** .102*** .204*** 

  σ2 0.773 0.692 0.672 0.688 0.620 0.682 0.607 0.528 0.602 0.692 0.692 

Deviance (-2LL)   1,535.770 1,494.000 1,484.906 1,495.427 1,420.730 1,493.402 1,419.751 1,327.076 1,424.695 1,446.359 1,484.864 
Note. DI= Delay-Importance. II=Immediate-Importance. DV=Delay-value. IV=Immediate-Value. AP=Active Purusit. PD=Perceived 
Difficulty. SC=Self-control. FSC=Future self-continuity. † not significant, * p < .05, ** p < .01, *** p < .001. 
 



 

101 
 

Cross-level interaction effects. Examining the association between level-1 predictors 

(importance of delayed and immediate rewards) and level-2 predictor (Self-control): As shown in 

Table P2.2 (Model 12), the individual effects of delay-importance and self-control were 

statistically significant but their interaction was not (𝛽𝛽Rself-con*del-imp = .028, t(438)=.800, p=.424). 

Therefore, as shown in Figure P2.5 (Panel A), the importance assigned to delayed rewards is not 

dependent on an individual’s self-control. Similarly, as shown in Table P2.2 (Model 13), we also 

examined the cross-level interaction between the importance assigned to immediate rewards and 

self-control. This interaction was not significant (𝛽𝛽Rself-con*imm-imp = -.003, t(438)=-.090, p=.928). 

Again, as shown in Figure P2.5 (Panel B), importance assigned to immediate rewards was not 

moderated by an individual’s self-control. 

Examining the association between level-1 predictors (delay-value and immediate value) 

and level-2 predictor (Self-control): As shown in Table P2.2 (Model 14), apart from the individual 

effects of delay-value and self-control being statistically significant, their interaction was also 

significant (𝛽𝛽Rself-con*del-val = .107, t(514)=2.555, p=.011). This indicated that self-control 

explained a significant portion of the variation in delay-value regression slopes across 

individuals. That is, as shown in Figure P2.5 (Panel C), the association between delay-value and 

perceived success at DG is stronger for individuals with higher self-control. On the other hand, as 

shown in Table P2.2 (Model 15), the cross-level interaction between immediate-value and self-

control was not significant (𝛽𝛽Rself-con*imm-val = -.015, t(395)=-.381, p=.703). Again, as shown in 

Figure P2.5 (Panel D) value assigned to immediate rewards was not moderated by an individual’s 

self-control.  

Examining the association between level-1 predictor (active-pursuit) and level-2 predictor 

(Self-control): As shown in Table P2.2 (Model 16), although their individual effects were 
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significant, the cross-level interaction between active-pursuit and domain-general self-control was 

not statistically significant (𝛽𝛽Rself-con*act-pur = .035, t(543)=.995, p=.320). Figure P2.5 (Panel E) 

shows that an individual’s active-pursuit of delayed rewards is not dependent on her/his self-

control. 

Examining the association between level-1 predictor (perceived-difficulty) and level-2 

predictor (Self-control): As shown in Table P2.2 (Model 17), the interaction between perceived-

difficulty and self-control was statistically significant (𝛽𝛽Rself-con*per-diff = .112, t(546)=3.008, p=.003). 

Figure P2.5 (Panel F) shows that self-control explains a significant portion of the variation in 

perceived-difficulty at DG regression slopes across individuals. Specifically, for individuals with 

low self-control, as their perceived-difficulty at DG increases, their perceived success at DG is 

decreases significantly more than for individuals with high self-control. 

Examining the association between level-1 predictors (importance of delayed and 

immediate rewards) and level-2 predictor (Future Self-continuity): We examined the cross-level 

interaction between an individual j’s future self-continuity score and the importance assigned to 

delayed rewards in domain i. As shown in Table P2.2 (Model 18), the individual effects of 

importance and future self-continuity were statistically significant but their interaction was not 

(𝛽𝛽RFSC*del-imp = -.042, t(438)= -1.203, p=.230). Figure P2.6 (Panel A) shows that the importance 

assigned to delayed rewards is not dependent on whether an individual perceives continuity 

in/greater positivity towards one’s future self. As shown in Table P2.2 (Model 19), we also 

examined the cross-level interaction between the importance assigned to immediate rewards and 

future self-continuity. This interaction was again not significant (𝛽𝛽RFSC*imm-imp = -.025, t(438)=-.729, 

p=.467). Again, as shown in Figure P2.6 (Panel B) importance assigned to immediate rewards did 

not depend on an individual’s future self-continuity/positivity. 



 

103 
 

Examining the association between level-1 predictors (delay-value and immediate value) 

and level-2 predictor (Future self-continuity): As shown in Table P2.2 (Model 20), the individual 

effects of delay-value and FSC were statistically significant, but their cross-level interaction was 

not (𝛽𝛽RFSC*del-val = .047, t(539)=1.505, p=.133). Figure P2.6 (Panel C) shows that the value assigned 

to delayed rewards is not dependent on an individual’s future self-continuity/positivity. Similarly, 

as shown in Model 21 of Table P2.2, the cross-level interaction between the immediate-value and 

FSC was also not significant (𝛽𝛽RFSC*imm-val = .011, t(527)=.316, p=.752). Again, Figure P2.6 (Panel 

D) shows that value assigned to immediate rewards did not depend on an individual’s future self-

continuity/positivity. 

Examining the association between level-1 predictor (active-pursuit) and level-2 predictor 

(Future self-continuity): As shown in Table P2.2 (Model 22), the individual effects of active-

pursuit and future self-continuity/positivity were statistically significant, but their cross-level 

interaction was not (𝛽𝛽RFSC*act-pur = -.016, t(544)=-0.488, p=.626). A shown in Figure P2.6 (Panel 

E), future self-continuity/positivity did not moderate the effect of active-pursuit on perceived 

success at DG. 

Examining the association between level-1 predictor (perceived-difficulty) and level-2 

predictor (Future self-continuity): As shown in Table P2.2 (Model 23), the individual effects of 

perceived-difficulty of DG and future self-continuity/positivity were statistically significant, but 

their cross-level interaction was not (𝛽𝛽RFSC*per-diff = -.007, t(542)=-0.204, p=.838). A shown in 

Figure P2.6 (Panel F), future self-continuity/positivity did not moderate the effect of perceived-

difficulty of DG on perceived success at DG. 

Full Model. We also ran a full model in which we included all the level-1 and level-2 

variables. As shown in Table P2.2 (Model 24), Among the level-1 variables, the effect of 
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importance, irrespective of for delayed rewards (𝛽𝛽Rdel-imp = -.059, t(512)=-1.659, p=.098) or for 

immediate rewards (𝛽𝛽Rimm-imp = -.035, t(518)=-1.049, p=.295) was not significant. The effect of 

delay-value was significant (𝛽𝛽Rdel-val = .193, t(411)=4.706, p<.001) but  immediate-value was not 

(𝛽𝛽Rimm-val = -.029, t(357)=-0.803, p=.422).  Active-pursuit (𝛽𝛽Ract-pur =.367, t(541)=9.427, p<.001) and  

perceived-difficulty (𝛽𝛽Rper-diff = -.282, t(524)=-8.724, p<.001) yielded significant effects.  Among 

the level-2 variables, self-control had significant effect (𝛽𝛽Rself-con = .234, t(113)=6.116, p<.001) but 

future self-continuity/positivity was not significant (𝛽𝛽RFSC = .030, t(110)=0.796, p=.428).
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Figure P2.5.   Panel A: Shows the effect of delay-importance on perceived success at DG for individuals with low, average, and high 
domain general self-control. Panel B: Shows the effect of immediate-importance on perceived success at DG for individuals with low, 
average, and high domain general self-control. Panel C: Shows the effect of delay-value on perceived success at DG for individuals with 
low, average, and high domain general self-control. Panel D: Shows the effect of immediate-importance on perceived success at DG for 
individuals with low, average, and high domain general self-control. Panel E: Shows the effect of active-pursuit on perceived success at 
DG for individuals with low, average, and high domain general self-control. Panel F: Shows the effect of perceived-difficulty on 
perceived success at DG for individuals with low, average, and high domain general self-control. 
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Figure P2.6.   Panel A: Shows the effect of delay-importance on perceived success at DG for individuals with low, average, and high 
future self-continuity/positivity. Panel B: Shows the effect of immediate-importance on perceived success at DG for individuals with 
low, average, and high future self-continuity/positivity. Panel C: Shows the effect of delay-value on perceived success at DG for 
individuals with low, average, and high future self-continuity/positivity. Panel D: Shows the effect of immediate-importance on 
perceived success at DG for individuals with low, average, and high future self-continuity/positivity. Panel E: Shows the effect of active-
pursuit on perceived success at DG for individuals with low, average, and high future self-continuity/positivity. Panel F: Shows the 
effect of perceived-difficulty on perceived success at DG for individuals with low, average, and high future self-continuity/positivity. 



 

107 
 

Table P2.2. Parameter estimates from the Study 1 MLM models examining the cross-level interaction effects between level-1 variables 
(personal construals) and level-2 variables (self-control and future self-continuity) across domains on perceived success at DG. 

    Model 12 Model 13 Model 14 Model 15 Model 16 Model 17 Model 18 Model 19 Model 20 Model 21 Model 22 Model 23 Model 24 

Fixed components  

    β β β β β β β β β β β β β 

      Intercept Υ00 .27** .28** .18* .28** 0.005† .36*** .26** .28** .18* .29** .007† .37*** 0.13† 

      Domain F 14.87*** 14.84*** 15.68*** 14.71*** 5.63*** 13.96*** 14.73*** 14.84*** 15.51*** 14.90*** 5.23*** 14.61*** 5.54*** 

      DI   .14***           .14***           -.05† 

      II     -.06†           -.06†         -.03† 

      DV       .34***           .36***       .19*** 

      IV         -.07†           -.09*     -.02† 

      AP           .48***           .50***   .36*** 

      PD             -.33†           -.34† -.28*** 

      SC   .37*** .37*** .30*** .37*** .26*** .36***             .23*** 

      FSC               .20*** .20*** .13* .21*** .12** .19*** .03† 

      DI x SC   0.02†                         

      II x SC     -.003†                       

      DV x SC       .10*                     

      IV x SC         -.01†                   

      AP x SC           .03†                 

      PD x SC             .11**               

      DI x FSC               -.04†             

      II x FSC                 -.02†           

      DV x FSC                   0.04†         

      IV x FSC                     0.01†       

      AP x FSC                       -.01†     

      PD x FSC                         -.007†   

Variance of random components  

  τ00   .106** .103** .072** .111** .067** .086** .208*** .205*** .155*** 0.215*** .119*** .189*** .052* 
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  σ2 0.67 0.69 0.62 0.69 0.53 0.60 .671*** 0.69 0.62 0.68 0.53 0.60 0.45 

Deviance (-2LL) 
  1441.49 1452.61 1380.66 1452.06 1298.24 1369.70 1479.19 1490.61 1421.31 1488.82 1328.18 1421.10 1229.81 

Note. DI= Delay-Importance. II=Immediate-Importance. DV=Delay-value. IV=Immediate-Value. AP=Active Purusit. PD=Perceived 
Difficulty. SC=Self-control. FSC=Future self-continuity. † not significant, * p < .05, ** p < .01, *** p < .001. 
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Discussion 

In Study 1, we show that a substantial proportion of variability in perceived success at DG 

across domains was within-individuals compared to between-individuals. And, personal construals 

account for a significant portion of the intra-individual variability in perceived success at DG 

across domains. Specifically, we found that importance and value assigned to, active pursuit of 

delayed rewards and perceiving DG as difficult significantly affected perceived success at DG. 

We also found that the between-individual variables like domain general self-control and future 

self-continuity/positivity also affected perceived success at DG and moderated some of the effects 

of the personal construals on the outcome variable. Thus, we were able to show that examining 

DG as a trait construct alone would be an incomplete study of the construct and an idiographic 

approach, where the intra-individual variability of DG across domains is also examined, will 

provide for a more complete understanding and study of the classic construct. Although we were 

able to show that intra-individual variability in DG across domains exists and that this variability 

can be explained by personal construals, we wanted to replicate these findings for the sake of 

establishing reliability of these findings. Therefore, in Study 2, we repeated these measures with 

participants from Amazon’s Mechanical Turk. 
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Study 2 

In Study 2, our main aim was to bolster the evidence to support our claim that intra-

individual variability in DG across domains exists and that personal construals can explain this 

variability. To do so, we aimed to replicate the findings of Study 1. 

Method 

Participants. We recruited one hundred and fifty-one participants (67 females; 

Mage=35.70 years, SD=11.91) through Amazon’s crowdsourcing web service called Mechanical 

Turk (MTurk). On MTurk, participants/workers can be requested to complete HITs (Human 

Intelligence Tasks) for payment (Buhrmester, Kwang & Gosling, 2011). For this study, MTurk 

workers who chose to fill out our online survey received a compensation of $0.50. Prior to data 

collection, the survey was estimated to take no longer than 15 minutes to complete.7 The racial 

composition of the sample was 74.2% Caucasian, 15.9% Asian or Asian American, 6% African 

American, 3.3% Hispanic/Latino, and 0.7% Mixed ethnicity. 

Procedures and measures. The procedures and measures were similar to Study 1. The 

survey was advertised on Amazon’s MTurk website and when workers accepted the HIT, they 

were directed to Qualtrics’ online survey. 

Results 

Do individuals differ, on average, in their perceived success at DG? Similar to Study 1, 

we first ran a baseline (or unconditional) model that was a random intercept-only model. As shown 

in Table P2.3 (Model 1), the variance components from the unconditional means model suggested 

statistically significant variability at the between-individual and within-individual levels, 

                                                
7According to Horton & Chilton (2010), a typical MTurk worker is willing to work for about $1.40 per hour. 
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respectively (τ00=.243 and σ2=.757). The estimated variance of the random components τ00 = .243 

was statistically different from zero, Z= 5.242, p<.001. We used the variance components to 

compute the proportion of variability that exists between Level 2 units. Given that the estimated 

residual variance (σ2) =.757 and the estimated variance of random components (τ00) = .243, the 

ICC was computed as .243 / (.243 + .757) = 0.243, which suggests that 24.3% of the total variance 

in the amount of perceived success at DG occurred between-individuals. Again, a substantial 

portion of the variability in perceived success at DG is within-individuals. 

How much of variance in the perceived success at DG is explained by domains (nominal 

situations)? Next, as shown in Table P2.3 (Model 2), domain (F = 17.594, p<.001) accounted for 

a significant amount of residual variance (within-subject variability). In order to compute the 

variability explained by the effect of domains, we used the residual from the baseline/null model 

(i.e., .757) and the residual from model 2 (domain as random effect) = .682. Therefore 1 – 

(.682/.757) = .099. Therefore, 10% of the variability in successful delaying of gratification, 

unaccounted for by individual differences, is accounted for by the effect of domains. 

Effects of level-1 predictors. Effect of importance (level-1 predictor) on perceived success 

at DG. As shown in Table P2.3 (Model 3), controlling for the effect of domains, there was a 

statistically significant effect of delay importance 𝛽𝛽Rdel-imp = .306, t(599)=10.028, p<.001. 

Therefore, as shown in Figure P2.7 (Panel A), from this estimate, we can say that two domains 

that differ by one unit in the importance assigned to their delayed rewards (e.g., being healthy in 

the health domain), are estimated to differ by 0.306 in an individual’s perceived success at DG, 

with the domain in which delayed rewards are of greater importance leading to greater perceived 

success at DG in that domain. Similarly, in Model 4 (Table P2.3), we examined the association 

between the importance assigned to immediate rewards and perceived success at DG. We found 



 

112 
 

that controlling for the effect of domains, importance assigned to immediate rewards did not yield 

a statistically significant effect, 𝛽𝛽Rimm-imp = -.011, t(599)=-.377, p=.736. Therefore, as shown in 

Figure P2.7 (Panel B), unlike the importance assigned to delayed rewards, importance of 

immediate rewards seems not to affect perceived success at DG. 

Effect of delay-value (level-1 predictor) on perceived success at DG. As shown in Table 

P2.3 (Model 5), controlling for the effect of domain, there was a statistically significant effect of 

delay value 𝛽𝛽Rdel-val = .416, t(747)=12.680, p<.001. Therefore, from this estimate, as shown in 

Figure P2.7 (Panel C), we can say that two domains that differ by one unit in the value assigned to 

their delayed rewards (e.g., being healthy in the health domain), are estimated to differ by 0.416 

in an individual’s perceived success at DG, with the domain in which delayed rewards are valued 

more leading to greater perceived success at DG in that domain. 

In order to compute the variability explained by the effect of delay-value, we used the 

residual from Model 1 = .757 and the residual from Model 5 = .572. Therefore 1 – (.572/.757) = 

.244. Thus, 24.4% of the variability in the perceived success at DG, unaccounted for by individual 

differences, is accounted for by the effect of valuing the delayed rewards. 

Effect of immediate-value (level-1 predictor) on perceived success at DG. As shown in 

Table P2.3 (Model 6) and Figure P2.7 (Panel D), controlling for the effect of domain, immediate 

value did not yield a statistically significant effect, 𝛽𝛽Rimm-val = .009, t(745)=0.237, p=.812.  

 Effect of delay-value on perceived success at DG, controlling for immediate-value. 

Unlike in Study 1, in this study, immediate-value did not produce an effect on perceived success 

at DG. Therefore, we did not test the effect of valuing the delayed rewards on perceived success 

at DG independent of valuing the immediate rewards in the domains. 

Effect of active-pursuit (level-1 predictor) on perceived success at DG. As shown in Table 
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P2.3 (Model 7), controlling for the effect of domain, there was a statistically significant effect of 

active-pursuit 𝛽𝛽Ract-pur = .587, t(745)=21.041, p<.001. Therefore, from this estimate and as shown 

in Figure P2.7 (Panel E) we can say that two domains that differ by one unit in the active-pursuit 

of their delayed rewards (e.g., being healthy in the health domain), are estimated to differ by 0.587 

in an individual’s perceived success at DG, with the domain in which active-pursuit of delayed 

rewards is more leading to greater perceived success at DG in that domain. 

Effect of perceived-difficulty (level-1 predictor) on perceived success at DG. As shown in 

Table P2.3 (Model 8), controlling for the effect of domain, there was a statistically significant 

effect of perceived-difficulty 𝛽𝛽Rper-diff = -.316, t(733)=-9.398, p<.001. Therefore, as shown in Figure 

P2.7 (Panel F), we can say that within-individual, two domains that differ by one unit in the 

perceived-difficulty of delaying DG, are estimated to differ by -.316 in an individual’s perceived 

success at DG, with the domain with greater perceived-difficulty of DG leading to lesser perceived 

success at DG in that domain.
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Figure P2.7.   The graphs are plotted from a random sample of the total sample size used in study 
2. Panel A: On average, when delayed rewards are valued more, perceived success at DG was 
greater. Panel B: On average, when immediate rewards are valued more, perceived success at DG 
lower greater. Panel C: On average, when active pursuit of delayed rewards is high, perceived 
success at DG was also greater. Panel D: On average, when perceived difficulty is greater, 
perceived success at DG was lower.
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Effects of level-2 predictors. Effect of self-control (level-2 predictor) on perceived success 

at DG. As shown in Table P2.3 (Model 9), the influence of self-control on the individuals’ 

perceived success at DG means, controlling for domain, was again statistically significant (𝛽𝛽Rself-con 

= .268, t(149)=5.774, p<.001). The residual variability in perceived success at DG, τ00 = .188, was 

notably smaller than the unconditional model (τ00=.243) and was reduced by 23% (i.e., [.243–

.188]/.243=.226) as a result of adding self-control as a covariate. Therefore, we can say that two 

individuals that differ by one unit in their self-control, are estimated to differ by .268 in their 

perceived success at DG. 

 Effect of future self-continuity (level-2 predictor) on perceived success at DG. As 

shown in Table P2.3 (Model 10), the influence of future self-continuity/positivity on the 

individuals’ perceived success at DG means was also statistically significant (𝛽𝛽RFSC = .295, 

t(149)=6.522, p<.001). The residual variability in perceived success at DG, τ00 = .172, was again 

smaller than the unconditional model (τ00=.243) and was reduced by 29.2% (i.e., [.243–

.172]/.243=.292) as a result of adding future self-continuity/positivity as a covariate. Therefore, it 

can be said that two individuals that differ by one unit in their domain-general self-control, are 

estimated to differ by .295 in their perceived success at DG. 
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Table P2.3. Parameter estimates from the Study 2 MLM models examining the relationship between personal construals (level-1 
variables) across domains, level-2 variables and perceived success at DG. 
    Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 
Fixed components  
    β β β β β β β β β β 

Intercept Υ00 0.00 0.104† .213** 0.105† .114† .103† 0.031† .000† .104† 0.104† 
Domain F   17.59*** 33.93*** 17.270*** 31.314*** 17.380*** 36.821*** 88.326*** 17.594*** 17.594*** 
DI       .306***               
II         -.011†             
DV           .416***           
IV             .009†         
AP               .587***       
PD                 -.316***     
SC                   .268***   
FSC                     .295*** 
Variance of random components   

  τ00  0.243*** .258*** .277*** .258*** .189*** 0.257*** .103*** .309*** .188*** .172*** 

  σ2 0.757 0.682 0.585 0.683 0.572 0.683 0.460 0.648 0.682 0.682 
Deviance (-2LL) 2081.01 2026.66 1938.70 2031.55 1886.26 2031.29 1689.76 2006.22 2000.69 1993.35 

Note. DI= Delay-Importance. II=Immediate-Importance. DV=Delay-value. IV=Immediate-Value. AP=Active Pursuit. PD=Perceived 
Difficulty. SC=Self-control. FSC=Future self-continuity. † not significant, * p < .05, ** p < .01, *** p < .001 
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Cross-level interaction effects. Examining the association between level-1 predictors 

(importance of delayed and immediate rewards) and level-2 predictor (Self-control): As shown in 

Table P2.4 (Model 11), the individual effects of delay-importance and self-control were 

statistically significant but their interaction was not (𝛽𝛽Rself-con*del-imp = .048, t(598)=1.719, p=.086). 

As shown in Figure P2.8 (Panel A), the importance assigned to delayed rewards is not dependent 

on an individual’s self-control. As shown in Model 12 (Table P2.4), we also examined the cross-

level interaction between the importance assigned to immediate rewards and self-control. This 

interaction was not significant (𝛽𝛽Rself-con*imm-imp = -.009, t(598)=-.329, p=.742). Again, as shown in 

Figure P2.8 (Panel B) importance assigned to immediate rewards did not depend on an individual’s 

self-control. 

Examining the association between level-1 predictors (delay-value and immediate value) 

and level-2 predictor (Self-control): As shown in Table P2.4 (Model 13), apart from the individual 

effects of delay-value and self-control being statistically significant, their interaction was also 

significant (𝛽𝛽Rself-con*del-val = .065, t(744)=2.043, p=.041). This indicated that self-control explained 

a significant portion of the variation in delay-value regression slopes across individuals. That is, 

as shown in Figure P2.8 (Panel C) the association between delay-value and perceived success at 

DG is stronger for individuals with higher self-control compared to individuals with lower self-

control. On the other hand, as shown in Model 14 (Table P2.4), the cross-level interaction between 

the immediate-value and self-control was not significant (𝛽𝛽Rself-con*imm-val = .029, t(738)=0.880, 

p=.379). Again, as shown in Figure P2.8 (Panel D) value assigned to immediate rewards was not 

moderated by an individual’s self-control. 

Examining the association between level-1 predictor (active-pursuit) and level-2 predictor 

(Self-control): As shown in Table P2.4 (Model 15), apart from their individual effects being 
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statistically significant, the cross-level interaction between active-pursuit and self-control was also 

significant (𝛽𝛽Rself-con*act-pur = .091, t(745)=3.456, p=.001). As shown in Figure P2.8 (Panel E), the 

association between active-pursuit and perceived success at DG is stronger for individuals with 

higher self-control compared to individuals with lower self-control. 

Examining the association between level-1 predictor (perceived-difficulty) and level-2 

predictor (Self-control): As shown in Table P2.4 (Model 16), the individual effects of perceived-

difficulty and self-control were statistically significant but not their interaction (𝛽𝛽Rself-con*per-diff = 

.035, t(736)=1.150, p=.250). Therefore, as shown in Figure P2.8 (Panel F), unlike in Study 1, 

perceived-difficulty at DG was not dependent on an individual’s self-control. 

Examining the association between level-1 predictors (importance of delayed and 

immediate rewards) and level-2 predictor (Future Self-continuity/positivity): We examined the 

cross-level interaction between an individual j’s future self-continuity score and the importance 

assigned to delayed rewards in domain i. As shown in Table P2.4 (Model 17), the individual effects 

of importance and future self-continuity/positivity were statistically significant but their 

interaction was not (𝛽𝛽RFSC*del-imp = .012, t(598)= .461, p=.645). As shown in Figure P2.9 (Panel A), 

the importance assigned to delayed rewards is not dependent on whether an individual perceives 

continuity in/positivity toward one’s future self. As shown in Table P2.4 (Model 18), we also 

examined the cross-level interaction between the importance assigned to immediate rewards and 

future self-continuity/positivity. Unlike in Study 1, this interaction was statistically significant 

(𝛽𝛽RFSC*imm-imp = -.068, t(598)=-2.289, p=.022). This suggests, as shown in Figure P2.9 (Panel B), 

that individuals’ future self-continuity/positivity can explain some of the variance in the 

importance assigned to immediate rewards. 

Examining the association between level-1 predictors (delay-value and immediate value) 
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and level-2 predictor (Future self-continuity): As shown in Table P2.4 (Model 19), the individual 

effects of delay-value and future self-continuity/positivity were statistically significant, but their 

cross-level interaction was not (𝛽𝛽RFSC*del-val = -.006, t(739)=-0.193, p=.847). Therefore, as shown 

in Figure P2.9 (Panel C), value assigned to delayed rewards is not dependent on an individual’s 

future self-continuity/positivity. Similarly, as shown in Model 20 (Table P2.4), the cross-level 

interaction between the immediate-value and future self-continuity/positivity was also not 

significant (𝛽𝛽RFSC*imm-val = -.020, t(695)=-.604, p=.546). Again, as shown in Figure P2.9 (Panel D), 

value assigned to immediate rewards did not depend on an individual’s future self-

continuity/positivity. 

Examining the association between level-1 predictor (active-pursuit) and level-2 predictor 

(Future self-continuity): As shown in Table P2.4 (Model 21), the individual effects of active-

pursuit and future self-continuity/positivity were statistically significant, but as shown in Figure 

P2.9 (Panel E), their cross-level interaction was not (𝛽𝛽RFSC*act-pur = .012, t(735)=0.450, p=.653).  

Examining the association between level-1 predictor (perceived-difficulty) and level-2 

predictor (Future self-continuity): As shown in Table P2.4 (Model 22), the individual effects of 

perceived-difficulty and future self-continuity/positivity were statistically significant. And, as 

shown in Figure P2.9 (Panel F), their cross-level interaction was also significant (𝛽𝛽RFSC*per-diff = 

.072, t(739)=2.425, p=.016). This shows that for individuals with high future self-

continuity/positivity, perceived-difficulty had a smaller effect of perceived success at DG 

compared to individuals with low future self-continuity/positivity, for whom the effect of 

perceived-difficulty was stronger on perceived success at DG. 

Full Model. Similar to Study 1, we ran a full model in which we included all the level-1 and level-

2 variables. As shown in Table P2.4 (Model 23), Among the level-1 variables, the effect of 
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importance for delayed rewards was significant (𝛽𝛽Rdel-imp = .073, t(675)=2.392, p=.017) but 

importance for immediate rewards was not (𝛽𝛽Rimm-imp = .009, t(659)=0.341, p=.733). Interestingly, 

the effects of delay-value (𝛽𝛽Rdel-val = .029, t(738)=0.778, p=.437) and  immediate-value (𝛽𝛽Rimm-val = 

-.018, t(681)=-0.574, p=.566) were not significant.  Active-pursuit (𝛽𝛽Ract-pur =.490, t(734)=13.849, 

p<.001) and  perceived-difficulty (𝛽𝛽Rper-diff = -.190, t(741)=-6.730, p<.001) yielded significant 

effects.  Among the level-2 variables, self-control did not yield a significant effect (𝛽𝛽Rself-con = .064, 

t(144)=1.575, p=.117) but effect of future self-continuity/positivity was significant (𝛽𝛽RFSC = .132, 

t(143)=3.232, p=.001).
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Figure P2.8.   Panel A: Shows the effect of delay-importance on perceived success at DG for individuals with low, average, and high 
domain general self-control. Panel B: Shows the effect of immediate-importance on perceived success at DG for individuals with low, 
average, and high domain general self-control. Panel C: Shows the effect of delay-value on perceived success at DG for individuals with 
low, average, and high domain general self-control. Panel D: Shows the effect of immediate-importance on perceived success at DG for 
individuals with low, average, and high domain general self-control. Panel E: Shows the effect of active-pursuit on perceived success at 
DG for individuals with low, average, and high domain general self-control. Panel F: Shows the effect of perceived-difficulty on 
perceived success at DG for individuals with low, average, and high domain general self-control. 
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Figure P2.9.   Panel A: Shows the effect of delay-importance on perceived success at DG for individuals with low, average, and high 
future self-continuity/positivity. Panel B: Shows the effect of immediate-importance on perceived success at DG for individuals with 
low, average, and high future self-continuity/positivity. Panel C: Shows the effect of delay-value on perceived success at DG for 
individuals with low, average, and high future self-continuity/positivity. Panel D: Shows the effect of immediate-importance on 
perceived success at DG for individuals with low, average, and high future self-continuity/positivity. Panel E: Shows the effect of active-
pursuit on perceived success at DG for individuals with low, average, and high future self-continuity/positivity. Panel F: Shows the 
effect of perceived-difficulty on perceived success at DG for individuals with low, average, and high future self-continuity/positivity.
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Table P2.4. Parameter estimates from the Study 2 MLM models examining the cross-level interaction effects between level-1 variables 
(personal construals) and level-2 variables (self-control and future self-continuity) across domains on perceived success at DG. 

    
Model 
11 

Model 
12 

Model 
13 

Model 
14 

Model 
15 

Model 
16 

Model 
17 

Model 
18 

Model 
19 

Model 
20 

Model 
21 

Model 
22 

Model 
23 

Fixed components  

    β β β β β β β β β β β β β 

Intercept Υ00 .21** 0.105† .104† .102† .011† 0.136† .214** 0.115† 0.114† .105† 0.031† 0.135† .096† 

Domain F 
34.18**
* 

17.225*
** 

30.788*
** 

17.333*
** 

37.816*
** 

9.453**
* 

33.725*
** 

17.540*
** 

30.451*
** 

17.372*
** 

36.448*
** 

9.212**
* 

23.665*
** 

DI   .307***           .306***           .073* 

II     -.011†           -.011†         .009† 

DV       .406***           .388***       .029† 

IV         .001†           .010†     -.018† 

AP           .582***           .568***   .490*** 

PD             -.233***           -.237*** -.190*** 

SC   .268*** .268*** .163*** .266*** .120** .248***             .064† 

FSC               .295*** .295*** .206*** .296*** .147*** .297*** .132** 

DI x SC   .048†                         

II x SC     -.009†                       

DV x SC       .065*                     

IV x SC         .029†                   

AP x SC           .091**                 

PD x SC             .035†               

DI x FSC               0.012†             

II x FSC                 -.068*           

DV x FSC                   -.006†         

IV x FSC                     -.020†       

AP x FSC                       .012†     

PD x FSC                         .072*   

Variance of random components  
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  τ00  .208*** .187*** .161*** .189*** .094*** .236*** .192*** .173*** .150*** .172*** .086*** .206*** .120*** 

  σ2 0.583 0.684 0.571 0.683 0.451 0.622 0.586 0.679 0.573 0.684 0.459 0.620 0.410 

Deviance (-2LL)  1915.07 2010.61 1877.17 2009.58 1676.63 1969.03 1910.47 1998.17 1873.78 2002.56 1682.73 1953.75 1654.34 
Note. DI= Delay-Importance. II=Immediate-Importance. DV=Delay-value. IV=Immediate-Value. AP=Active Pursuit. PD=Perceived 
Difficulty. SC=Self-control. FSC=Future self-continuity. † not significant, * p < .05, ** p < .01, *** p < .001. 
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Discussion 

 In Study 2, using a different sample we were able to replicate the findings in Study 1. We 

were again able to show the existence of intra-individual variability in perceived success at DG 

across domains and that personal construals are able to explain some of this variability. 

However, an important notion on which personality theories function is that of stability of 

behavior overtime, owing to which trait approaches discard intra-individual variability as noise. 

But, it is important to note that there could be stability within patterns of intra-individual variability 

as well. It can be argued that at different stages or phases or times in one’s life, different domains 

take precedence. We can expect that personal construals adapt to systematic changes in contexts, 

internal (changes in goals) or external (change in life circumstances), leading to changes in intra-

individual patterns as well. For example, the priorities, values and goals of individuals when in 

college, getting an education, can be very different from the same individuals’ priorities, values 

and goals at a later time in life. Therefore, individuals during a particular phase/time (e.g., when 

in college) may show stability in their patterns of intra-individual variability because priorities, 

values and goals within a phase/time of life may remain stable compared to across different 

phases/times. Therefore, we can assume that intra-individual variability is not merely noise but 

rather patterns that can be stable over short periods of time. To test this notion that intra-individual 

variability in perceived success at DG across domains can be stable, in Study 3, we collected 

responses from participants at two time points separated by a week.  
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Study 3 

In this study, we wanted to test if intra-individual variability in perceived success at DG is 

stable over time. We hypothesized that to the extent that personal construals are chronic and goals 

are stable over short time spans, we can expect that intra-individual patterns will also be stable. 

For this, we assessed participants’ personal construals across the five domains, at two times 

separated by a week. We expected that personal construals and their association with perceived 

success at DG across domains would remain stable overtime or that time would not moderate the 

effect of personal construals on perceived success at DG. In order to test this hypothesis, we had 

participants repeat the survey after a week’s time. 

Method 

Participants. Sixty-four Cornell undergraduate students participated in this study for 

course credit (47 females; Mage=19.97 years, SD=1.43), the racial composition of the sample was 

39.1% Caucasian, 34.4% Asian or Asian American, 4.7% African American, 9.4% 

Hispanic/Latino, 7.8% Mixed, and 4.7% other ethnicities. 

Procedures and measures. The procedures and measured used were similar to the 

previous two studies, except that, 1) participants were randomly assigned to complete the level-2 

measures (i.e., domain general self-control and future self-continuity/positivity) either at time 1 or 

at time 2, and 2) for each participant, the order in which the questions were presented in the online 

survey was randomized between the two time-points. 

Data Analytic Strategy. The data analytic strategy was similar to Study 1 and Study 2. 

However, in this study, each subject was assessed at two time-points. Therefore, time, like domains 

were nested under individuals. Therefore, using MLMs, we analyzed the data in two ways. 1) Time 

was treated as a fixed categorical effect and the same analyses were undertaken as in previous 
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studies where the effect of the level-1 and level-2 variables were assessed by controlling for 

domain and time. 2) A difference score for all continuous variables was computed by subtracting 

time 2 scores from time 1 scores (e.g., delay-value at time 1 minus delay-value at time 2). These 

difference scores were then used as predictor variables in MLMs similar to previous studies to 

examine their effect on the outcome variable (i.e., perceived success at DG). The first analyses 

would address the hypotheses tested in the previous studies but with controlling for any effects of 

time. And, the second analyses would address the hypothesis that intra-individual variability is 

stable overtime. 

Results 

Do individuals differ, on average, in their perceived success at DG? As shown in Table 

P2.5 (Model 1), the variance components from the unconditional means model suggested 

statistically significant variability at the between-individual and within-individual levels, 

respectively (τ00=.239 and σ2=.764). The estimated variance of the random components τ00 = .239 

was statistically different from zero, Z= 4.240, p<.001. We used the variance components to 

compute the proportion of variability that exists between Level 2 units. Given that the estimated 

residual variance (σ2) =.764 and the estimated variance of random components (τ00) = .239, the 

ICC was computed as .239 / (.239 + .764) = 0.238, which suggests that again, similar to Study 1 

and 2, 23.8% of the total variance in the amount of perceived success at DG occurred between-

individuals. This also suggests that a substantial portion of the variability in perceived success at 

DG is within-individuals. Moreover, the presence of such heterogeneity allows for adding Level 1 

and Level 2 explanatory variables (i.e., covariates) to the model in subsequent analyses. 

How much of variance in the perceived success at DG is explained by domains (nominal 

situations)? 
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Next, as shown in Table P2.5 (Model 2), we added domain to examine if domain (situations 

people are in) could explain some of the within person variability (residuals). Domain (F = 16.982, 

p<.001) accounted for a significant amount of residual variance (within-subject variability). In 

order to compute the variability explained by the effect of domains, we used the residual from the 

baseline/null model (i.e., .764) and the residual from model 2 (domain as random effect) = .687. 

Therefore 1 – (residual of model 2/residual of model 1) = 1- (.687/.764) = .1000. Therefore, 10% 

of the variability in successful delaying of gratification, unaccounted for by individual differences, 

is accounted for by the effect of domains. 

How much of variance in the perceived success at DG is explained by time? Next, as shown 

in Table P2.5 (Model 3), we added time to examine if it could explain some of the within person 

variability (residuals). The effect of time was not significant (F = 2.000, p=.158). 

Effects of level-1 predictors. Effect of importance (level-1 predictor) on perceived success 

at DG. As shown in Table P2.5 (Model 4), controlling for the effect of domain and time, there was 

a statistically significant effect of importance of delayed rewards, 𝛽𝛽Rdel-imp = .178, t(570)=5.351, 

p<.001. From this estimate, we can say that two domains that differ by one unit in the importance 

assigned to their delayed rewards (e.g., being healthy in the health domain), are estimated to differ 

by 0.178 in an individual’s perceived success at DG, with the domain in which delayed rewards 

are of greater importance leading to greater perceived success at DG in that domain. Similarly, in 

Model 5 (Table P2.5), we examined the association between the importance assigned to immediate 

rewards and perceived success at DG. We found that controlling for the effect of domain and time, 

importance assigned to immediate rewards did not yield a statistically significant effect 𝛽𝛽Rimm-imp = 

.024, t(570)=.708, p=.066. Therefore, unlike the importance assigned to delayed rewards, 

importance of immediate rewards seems not to affect perceived success at DG. 
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Effect of delay-value (level-1 predictor) on perceived success at DG. As shown in Table 

P2.5 (Model 6), controlling for the effect of domain and time, there was a statistically significant 

effect of delay value 𝛽𝛽Rdel-val = .326, t(630)=8.807, p<.001. Therefore, from this estimate and as 

shown in Figure P2.10 (Panel A), we can say that two domains that differ by one unit in the value 

assigned to their delayed rewards (e.g., being healthy in the health domain), are estimated to differ 

by 0.326 in an individual’s perceived success at DG, with the domain in which delayed rewards 

are valued more leading to greater perceived success at DG in that domain. 

In order to compute the variability explained by the effect of delay-value, we used the 

residual from Model 1 = .764 and the residual from Model 6 = .622. Therefore 1 – (residual of 

model 6/residual of model 1) = 1 – (.622/.764) = .185. Thus, 18.5% of the variability in the 

perceived success at DG, unaccounted for by individual differences, is accounted for by the effect 

of valuing the delayed rewards. 

Effect of immediate-value (level-1 predictor) on perceived success at DG. As shown in 

Table P2.5 (Model 7) and Figure P2.10 (Panel B), controlling for the effect of domain and time, 

no statistically significant effect emerged for immediate value 𝛽𝛽Rimm-val = -.008, t(632)=-0.215, 

p=.830. 

Effect of active-pursuit (level-1 predictor) on perceived success at DG. As shown in Table 

P2.5 (Model 8), controlling for the effect of domain and time, there was a statistically significant 

effect of active-pursuit 𝛽𝛽Ract-pur = .501, t(632)=14.445, p<.001. Therefore, as shown in Figure P2.10 

(Panel C), from this estimate, we can say that two domains that differ by one unit in the active-

pursuit of their delayed rewards (e.g., being healthy in the health domain), are estimated to differ 

by 0.501 in an individual’s perceived success at DG, with the domain in which active-pursuit of 

delayed rewards is more leading to greater perceived success at DG in that domain.  
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Effect of perceived-difficulty (level-1 predictor) on perceived success at DG. As shown in Table 

P2.5 (Model 9), controlling for the effect of domain and time, there was a statistically significant 

effect of perceived-difficulty 𝛽𝛽Rper-diff = -.440, t(632)=-12.110, p<.001. As shown in Figure P2.10 

(Panel D), we can say that two domains that differ by one unit in the perceived-difficulty of 

delaying DG, are estimated to differ by -.440 in an individual’s perceived success at DG, with the 

domain with greater perceived-difficulty of DG leading to lesser perceived success at DG in that 

domain. 

 

 
Figure P2.10.   The graphs are plotted from a random sample of the total sample size used in study 
3. Panel A: On average, when delayed rewards are valued more, perceived success at DG was 
greater. Panel B: On average, when immediate rewards are valued more, perceived success at DG 
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lower greater. Panel C: On average, when active pursuit of delayed rewards is high, perceived 
success at DG was also greater. Panel D: On average, when perceived difficulty is greater, 
perceived success at DG was lower. 
 

Effects of level-2 predictors. Effect of self-control (level-2 predictor) on perceived success 

at DG. As shown in Table P2.5 (Model 10), the influence of self-control on the individuals’ 

perceived success at DG means, controlling for the effect of domain and time, was statistically 

significant (𝛽𝛽Rself-con = .267, t(62)=4.310, p<.001). From this estimate, we can say that two 

individuals that differ by one unit in their self-control, are estimated to differ by .267 in their 

perceived success at DG. 

Effect of future self-continuity/positivity (level-2 predictor) on perceived success at DG. 

We expected that individuals that reported greater future self-continuity would also perceive 

greater success at DG compared to individuals reporting lower future self-continuity. As shown in 

Table 2.5 (Model 11), the influence of future self-continuity/positivity on the individuals’ 

perceived success at DG means, controlling for the effects of domain and time, was not significant 

(𝛽𝛽RFSC = .057 t(62)=0.816, p=.417).
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Table P2.5. Parameter estimates from the Study 3 MLM models examining the relationship between personal construals (level-1), level-
2 variables and perceived success at DG. 
 

Note. DI= Delay-Importance. II=Immediate-Importance. DV=Delay-value. IV=Immediate-Value. AP=Active Pursuit. PD=Perceived 
Difficulty. SC=Self-control. FSC=Future self-continuity. † not significant, * p < .05, ** p < .01, *** p < .001 
 

    Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 Model 11  
Fixed 
components                         
    β β β β β β β β β β β 

Intercept Υ00 0.00† 0.157† 0.204* 0.091† 0.199† 0.111† .206* neg.015† .366*** .204* .204* 
Domain F   16.98*** 17.01*** 15.24*** 15.65*** 15.383*** 16.85*** 7.34*** 13.57*** 17.01*** 17.01*** 
Time F     2.00† 2.09† 1.99† 3.96* 2.04† 3.94* 4.85* 2.00† 2.00† 
DI         0.178***               
II           .024†             
DV             .326***           
IV               -.008†         
AP                 .501***       
PD                   -.440***     
SC                     .267***   
FSC                       .057† 
Variance of 
random 
components                         

  τ00  .764*** .687*** .686*** .654*** .687*** .622*** .687*** .525*** .550*** .686** .686*** 

  σ2 0.239 0.246 0.246 0.250 0.246 0.185 0.247 0.156 0.242 0.178 0.248 
Deviance (-2LL)   1737.38 1684.70 1686.32 1663.29 1690.73 1618.40 1690.90 1511.19 1559.71 1673.53 1689.12 
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Cross-level interaction effects. Examining the association between level-1 predictors 

(importance of delayed and immediate rewards) and level-2 predictor (Self-control): As shown in 

Table P2.6 (Model 12), the individual effects of delay-importance and self-control were 

statistically significant but their interaction was not (𝛽𝛽Rself-con*del-imp = .013, t(569)=0.407, p=.684). 

As shown in Figure P2.11 (Panel A), the importance assigned to delayed rewards is not dependent 

on an individual’s self-control. As shown in Model 13 (Table P2.6), we also examined the cross-

level interaction between the importance assigned to immediate rewards and self-control. This 

interaction was not significant (𝛽𝛽Rself-con*imm-imp = .008, t(569)=.266, p=.790). Again, as shown in 

Figure P2.11 (Panel B) importance assigned to immediate rewards did not depend on an 

individual’s self-control. 

Examining the association between level-1 predictors (delay-value and immediate value) 

and level-2 predictor (Self-control): As shown in Table P2.6 (Model 14), although the individual 

effects of delay-value and self-control were statistically significant, their interaction was not (𝛽𝛽Rself-

con*del-val = .052, t(608)=1.315, p=.189). Therefore, as shown in Figure P2.11 (Panel C) the 

association between delay-value and perceived success was not moderated by self-control. 

Similarly, as shown in Model 15 (Table P2.6), the cross-level interaction between the immediate-

value and self-control was also not significant (𝛽𝛽Rself-con*imm-val = -.012, t(631)=-0.318, p=.751). 

Again, as shown in Figure P2.11 (Panel D), value assigned to immediate rewards was not 

moderated by an individual’s self-control. 

Examining the association between level-1 predictor (active-pursuit) and level-2 predictor 

(Self-control): As shown in Table P2.6 (Model 16), apart from their individual effects being 

statistically significant, the cross-level interaction between active-pursuit and self-control was also 

significant (𝛽𝛽Rself-con*act-pur = -.074, t(630)=-2.312, p=.021). Interestingly, as shown in Figure P2.11 
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(Panel E), when individuals low in self-control increase their active pursuit of delayed rewards, 

then their slope predicting perceived success at DG looks similar to those with high self-control. 

Examining the association between level-1 predictor (perceived-difficulty) and level-2 

predictor (Self-control): As shown in Table P2.6 (Model 17), the individual effects of perceived-

difficulty and self-control were statistically significant but not their interaction (𝛽𝛽Rself-con*per-diff = 

.022, t(629)=0.671, p=.503). Therefore, as shown in Figure P2.11 (Panel F), similar to Study 2, 

perceived-difficulty at DG was not dependent on an individual’s self-control. 

Examining the association between level-1 predictors (importance of delayed and 

immediate rewards) and level-2 predictor (Future Self-continuity/positivity): As shown in Table 

P2.6 (Model 18), importance for delayed rewards had a significant effect but future self-

continuity/positivity did not yield a significant effect. However, their interaction was significant 

(𝛽𝛽RFSC*del-imp = .076, t(569)= 2.360, p=.019). As shown in Figure P2.12 (Panel A), the importance 

assigned to delayed rewards was significantly moderated by an individual’s future self-

continuity/positivity. As shown in Table P2.6 (Model 19), we also examined the cross-level 

interaction between the importance assigned to immediate rewards and future self-

continuity/positivity. Along with their main effects, their interaction was also not statistically 

significant (𝛽𝛽RFSC*imm-imp = .043, t(569)=1.313, p=.190). This suggests, as shown in Figure P2.12 

(Panel B), that individuals’ future self-continuity/positivity does not moderate the effect of 

importance assigned to immediate rewards. 

Examining the association between level-1 predictors (delay-value and immediate value) 

and level-2 predictor (Future self-continuity): As shown in Table P2.6 (Model 20), delay-value 

had a significant effect but and future self-continuity/positivity did not. However, their interaction 

was statistically significant (𝛽𝛽RFSC*del-val = .096, t(629)=2.943, p=.003). Therefore, as shown in 
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Figure P2.12 (Panel C), value assigned to delayed rewards was moderated by future self-

continuity/positivity such that for individuals with greater future self-continuity/positivity, valuing 

the delayed rewards had a stronger effect on perceived success at DG. 

Next, as shown in Model 21 (Table P2.6), the main effects of immediate-value and future 

self-continuity/positivity were not significant. Also, the cross-level interaction between them was 

not significant (𝛽𝛽RFSC*imm-val = .006, t(626)=0.179, p=.858). Again, as shown in Figure P2.12 (Panel 

D), value assigned to immediate rewards did not depend on an individual’s future self-

continuity/positivity. 

Examining the association between level-1 predictor (active-pursuit) and level-2 predictor 

(Future self-continuity): As shown in Table P2.6 (Model 22), the individual effect of active-pursuit 

was significant but future self-continuity/positivity was not. Similarly, as shown in Figure P2.12 

(Panel E), their cross-level interaction was also not significant (𝛽𝛽RFSC*act-pur = -.010, t(624)=-0.352, 

p=.725).  

Examining the association between level-1 predictor (perceived-difficulty) and level-2 

predictor (Future self-continuity): As shown in Table P2.6 (Model 23), the individual effect of 

perceived-difficulty was significant but future self-continuity/positivity was not significant. And, 

as shown in Figure P2.12 (Panel F), their cross-level interaction was also not significant (𝛽𝛽RFSC*per-

diff = .037, t(625)=1.131, p=.259). 
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Figure P2.11.   Panel A: Shows the effect of delay-importance on perceived success at DG for individuals with low, average, and high 
domain general self-control. Panel B: Shows the effect of immediate-importance on perceived success at DG for individuals with low, 
average, and high domain general self-control. Panel C: Shows the effect of delay-value on perceived success at DG for individuals with 
low, average, and high domain general self-control. Panel D: Shows the effect of immediate-importance on perceived success at DG for 
individuals with low, average, and high domain general self-control. Panel E: Shows the effect of active-pursuit on perceived success at 
DG for individuals with low, average, and high domain general self-control. Panel F: Shows the effect of perceived-difficulty on 
perceived success at DG for individuals with low, average, and high domain general self-control. 
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Figure P2.12.   Panel A: Shows the effect of delay-importance on perceived success at DG for individuals with low, average, and high 
future self-continuity/positivity. Panel B: Shows the effect of immediate-importance on perceived success at DG for individuals with 
low, average, and high future self-continuity/positivity. Panel C: Shows the effect of delay-value on perceived success at DG for 
individuals with low, average, and future self-continuity/positivity. Panel D: Shows the effect of immediate-importance on perceived 
success at DG for individuals with low, average, and high future self-continuity/positivity. Panel E: Shows the effect of active-pursuit 
on perceived success at DG for individuals with low, average, and high future self-continuity/positivity. Panel F: Shows the effect of 
perceived-difficulty on perceived success at DG for individuals with low, average, and high future self-continuity/positivity.  
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Table P2.6. Parameter estimates from the Study 2 MLM models examining the cross-level interaction effects between level-1 variables 
(personal construals) and level-2 variables (self-control and future self-continuity) across domains on perceived success at DG. 

    Model 12 Model 13 Model 14 Model 15 
Model 
16 Model 17 Model 18 Model 19 Model 20 Model 21 

Model 
22 Model 23 

Fixed components                           

    β β β β β β β β β β β β 

Intercept Υ00 0.137† .199* .107† .202* .013† .361*** .144† .200† .104† .206* n.013† .369*** 

Domain F 15.09*** 15.64*** 14.76*** 16.64*** 7.63*** 13.47*** 16.18*** 15.84*** 16.47*** 16.81*** 7.18*** 13.24*** 

Time F 2.09† 1.99† 3.88* 1.93† 3.82† 4.83* 2.11† 2.00† 3.96* 2.03† 3.96* 4.83* 

DI   .178***           .177***           

II     .024†           .023†         

DV       .328***           .323***       

IV         .007†           -.007†     

AP           .483***           .500***   

PD             -.432***           -.440*** 

SC   .267*** .267*** .240*** .272*** .193*** .252***             

FSC               .057† .057† .040† .056† .019† .008† 

SC*DI   .013†                       

SC*II     .008†                     

SC*DV       .052†                   

SC*IV         -.012†                 

SC*AP           -.074*               

SC*PD             .022†             

FSC*DI               .076*           

FSC*II                 .043†         

FSC*DV                   .096**       

FSC*IV                     .006†     

FSC*AP                       -.010†   

FSC*PD                         .037† 

Variance of                           
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random 
components 

  τ00  .655*** .688*** .620*** .689*** .522*** .550*** .649*** .686*** .615*** .688*** .526*** .549*** 

  σ2 0.181 0.177 0.126 0.176 0.121 0.180 0.252 0.248 0.181 0.249 0.159 0.248 

Deviance (-2LL)   1655.37 1682.87 1606.31 1682.64 1503.77 1552.29 1665.58 1696.80 1618.29 1698.48 1519.92 1566.91 
Note. DI= Delay-Importance. II=Immediate-Importance. DV=Delay-value. IV=Immediate-Value. AP=Active Pursuit. PD=Perceived 
Difficulty. SC=Self-control. FSC=Future self-continuity. † not significant, * p < .05, ** p < .01, *** p < .001 
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Effect of Time-difference. We examined the effect of differences over time of each personal 

construal on perceived success at DG. We found that the difference between the two time-points 

for importance of delayed rewards (𝛽𝛽Rdel-imp = .046, t(571)=1.41, p=.157), importance of immediate 

rewards (𝛽𝛽Rimm-imp = -.030, t(571)=-.935, p=.350.), delay-value (𝛽𝛽Rdel-val = .017, t(632)=.457, 

p=.648), immediate-value (𝛽𝛽Rimm-val = .062, t(633)=1.603, p=.109), and active-pursuit (𝛽𝛽Ract-pur =-

.036, t(633)=-0.934, p=.350) did not yield any significant main effects on perceived success at DG. 

However, the difference between the two time-points for perceived-difficulty did have a significant 

effect (𝛽𝛽Rper-diff = -.107, t(632)=-2.881, p=.004). Therefore, except for the difference in perceived-

difficulty of DG, difference over time in no other personal construal significantly affected 

perceived success at DG.  This shows that the intra-individual variability assessed at time 1 

remained relatively stable at time 2.  

Similarly, there were no significant cross-level interactions between self-control (i.e., 

level-2 variable) and difference between the two time-points for any of the personal construals 

(i.e., However, unlike self-control, future self-continuity/positivity significantly moderated the 

effects of the time difference in importance of delayed rewards, immediate-value, and perceived 

difficulty on perceived success at DG but not the importance of immediate rewards, delay-value, 

and active-pursuit. The coefficients and p-values for these interactions are reported in Table P2.S8 

in the supplementary material. The moderating effect of time on the effect of personal construals 

on perceived success at DG are also plotted in Figure P2.S1, in the supplementary materials. 

Discussion 

 In Study 3, we examined if intra-individual patterns of variability remain stable or change 

over short time spans. We found that time failed to moderate the effect of the personal construals 

on perceived success at DG across domains. As predicted, because we assessed the participants 
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over short time spans but within a period when their goals are persistent (i.e., they are still 

students), we found stability in their intra-individual patterns of responses across the two time-

points. Therefore, intra-individual variability is not meaningless noise but rather predictable 

meaningful patterns that can adapt efficiently to changes generated from within or without.  

With evidence for the presence of stability in intra-individual variability over time, it 

further becomes important to test the effects of personal construals on perceived success at DG 

with a large and diverse sample in order to generalize the findings. In Study 4, we tested our 

hypotheses with a large sample using Google Consumer Survey.
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Study 4 

In Study 4, our aims were two-fold. One, we wanted to examine our hypotheses in a large 

and diverse sample that would allow us to generalize these findings. Particularly, if intra-individual 

variability is observed in a large sample, across age, gender, earning and geography, it will bolster 

our claim that intra-individual variability is real as well as normative. Two, we also wanted to test 

if value assigned to the delayed and immediate rewards (as assessed in Studies 1-3) would differ 

from attractiveness of delayed and immediate rewards. 

Using the Temporal discounting task to assess impulsiveness, Tsukayama and Duckworth 

(2010), have shown that domain-specificity in temporal discounting is partially explained by 

domain-specificity in temptation – the visceral attraction to and enjoyment of a reward. In other 

words, attraction to one class of temptations/immediate rewards (e.g., eating whatever and 

whenever) was not indicative of attraction to other classes of temptations/immediate rewards (e.g., 

having work/school come easy). They also found that intra-individual variability in impulsive 

behavior was explained largely by temptation (~40%). 

While Tsukayama and Duckworth (2010) have examined impulsiveness and the role of 

temptation/attraction to rewards, in our studies, we are primarily interested in what 

enables/disables DG. But, given that DG constitutes actively pursuing delayed goals and inhibiting 

temptations/attraction to immediate rewards, we were interested in examining if value assigned to 

rewards versus attraction to rewards differentially affect perceived success at DG. 

Moreover, for purposeful self-regulation and mental control, of utmost importance is the 

manner in which rewards are represented (i.e., hot versus cool; Metcalfe & Mischel, 1999). A cool 

representation emphasizes goal sensitivity, strategy and is more cognitive. Whereas a hot 

representation is more emotional, impulsive and stimulus-controlled. We think that value assigned 
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to rewards taps into the cool representation of rewards and attraction to rewards taps into the hot 

representation. More specifically, value assigned to delayed rewards and attractiveness of 

immediate rewards may suggest the interaction of hot and cool representations. Therefore, in the 

study of DG, it is important to consider both hot and cool representations or framings of rewards, 

and the differential effect that each kind of framing has on the ability to DG. 

Therefore, in Study 4, we introduced both types of framing by pitting immediate rewards 

and delayed rewards against each other in a bipolar scale.  

  
Method 

Participants. Participants were recruited using Google Consumer Surveys (GCS). The 

desired N was specified at the start of data collection and GCS stopped data collection when the 

specified N was achieved. The rate at which GCS collects data depends on a number of factors not 

disclosed to the researcher. 

Our sample consisted of 8986 respondents. 545 respondents were excluded either because 

they did not complete the survey or because they had pressed the same key/answer choice for all 

10 questions. For the remaining 8,441 respondents, we obtained demographic information (e.g., 

gender, age, income) that was inferred by GCS. However, inferred demographic data are not 

available for all respondents. Detailed information about the sample composition is outlined in 

Table P2.S8. This study was carried out in accordance with the recommendations of Cornell 

University’s Institutional Review Board. The committee granted the project Exemption from IRB 

review because it involved survey procedures, no identifying information was requested, and the 

content of all measures fell under minimal risk. 

Procedure 
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Survey. We used Google Consumer Surveys (GCS), a Google Inc. product available at a 

cost at www.google.com/insights/consumersurveys/home. Individuals who are using the 

Internet and would like to access web content that would normally be behind a pay-wall (e.g., a 

newspaper article for which access would normally require payment of a nominal fee) are 

prompted to complete a short survey in exchange for free access to the web content. GCS is used 

to present short surveys with less than 10 questions, and fewer items are encouraged. Because of 

this, we chose to include only two domains. Thus, our survey consisted of 5 questions assessed in 

each of the 2 domains (health and financial), with a total of 10 questions. Of the 10 questions in 

our survey, 1) two questions assessed self-control, 2) two assessed perceived success (one each for 

the health and financial domains), 3) two were about active pursuit of delayed rewards (one each 

for the health and financial domains), 4) two were about perceived difficulty of DG (one each for 

the health and financial domains), and 5) the remaining two questions were about value 

(representing cold cognition) for delayed vs. immediate rewards (one each for the health and 

financial domains) OR about attractiveness (representing hot cognition) of delayed vs. immediate 

rewards (one each for the health and financial domains). 

Participants differed only in that they were randomly assigned to either complete the value 

questions OR the attractiveness questions, the remaining questions were common to all. For all 

participants, the order in which the questions were presented was such that the self-control set was 

always presented at the beginning of the survey but the two questions within the set were 

counterbalanced across participants. The order of the remaining question sets (i.e., perceived 

success, active pursuit, difficulty and value/attractiveness) as well as the individual questions 

within each set were all counterbalanced across participants. 

http://www.google.com/insights/consumersurveys/home
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Measures. Participants randomly assigned to the value questions were asked “Which of 

the following do you value more?” on a 11-point bipolar response scale for the health domain (1 

= being healthy, 11 = eating whatever and whenever) and for the financial domain (1 = being 

financially secure, 11 = spending money on whatever). These questions were reverse scored such 

that higher scores represented greater value for delayed rewards and lower scores represented 

lesser value for delayed rewards. 

Participants randomly assigned to the attractiveness questions were asked “Which activity 

is more attractive, regardless of how harmful you might think they are?” on a similar 11-point 

bipolar scale for the health domain (1 = being healthy, 11 = eating whatever and whenever) and 

for the financial domain (1 = being financially secure, 11 = spending money on whatever). Again, 

these questions were reverse scored such that higher scores represented greater attractiveness of 

delayed rewards and lower scores represented lesser attractiveness of delayed rewards. 

All participants completed two questions that assessed self-control. These questions were 

from Tangney, Baumeister, & Boone’s (2004) Brief Self-Control Scale (BSCS). In one question, 

participants were asked “How much do you agree with the following: People say that I have iron 

self-discipline?” on a 7-point Likert scale (1 = not like me, 7 = very much like me). In another 

question, they were asked “How much do you agree with the following: Sometimes I can’t stop 

myself from doing something even if I know it is wrong?” on a 7-point Likert scale (1 = not like 

me, 7 = very much like me). The second item was reverse-scored prior to combining the two items 

from the BSCS to form a total score for self-control. 

For assessing active pursuit of delayed rewards in the health and the financial domains, 

participants were asked “In your everyday life, to what extent do you actually try to obtain/pursue 
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being healthy/financially secure?” on an 11-point Likert scale (1 = do not try at all, 11 = try a 

great deal). 

For assessing perceived difficulty at DG, in the health and the financial domains, 

participants were asked “To what extent do you perceive trying to be healthy/financially secure as 

easy or difficult?” on an 11-point Likert scale (1 = extremely easy, 11 = extremely difficult). 

Lastly, for assessing perceived success at DG, in the health and the financial domains, 

participants were asked “How successful do you perceive yourself to be at being 

healthy/financially secure?” on an 11-point Likert scale (1 = not at all, 11 = very). 

Results 

In order to examine the effect of the condition (i.e., value vs. attractiveness), we first ran a 

repeated-measures ANOVA with the personal construal questions (value/attractiveness of delayed 

rewards, active pursuit, perceived difficulty and perceived success) and domain (health, financial) 

as within-subject factors and condition (value or attractiveness) as a between-subject factor. We 

found that condition had a significant main effect F(1, 8439)=10.373, p=.001, ηp
2=.001) such that 

participants that completed the attractiveness (vs. value) questions had reported overall lower 

scores. There was also a statistically significant interaction between condition and the personal 

construal questions (F(3, 25,317)=35.619, p<.001, ηp
2=.004). Upon further examining the 

interaction, as shown in Table P2.7, we found that overall, participants that completed the 

attractiveness questions about delayed rewards had reported significantly lower scores compared 

to participants that completed the value questions. However, there were no significant differences 

in the responses on any of the other questions, between the two groups.
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Table P2.7. Descriptive statistics for the four main questions in the GCS, collapsed across the two domains. Independent t-tests show 
the mean difference between participants that completed the value questions and the attractiveness questions. 

Questions Condition N M SD Mdiff t p 95%CI 

Delayed rewards 
Value 8770 7.751 2.609 

0.479 11.389 <.001 .396 .561 
Attraction 8112 7.272 2.839 

Active pursuit of DG Value 8770 7.244 2.476 -
0.063 -1.669 .095 -.137 .010 Attraction 8112 7.308 2.431 

Perceived difficulty at DG Value 8770 6.591 2.462 -
0.068 -1.807 .071 -.141 .005 Attraction 8112 6.659 2.426 

Perceived success at DG 
Value 8770 6.548 2.479 

0.011 0.311 .756 -.062 .086 
Attraction 8112 6.537 2.453 

Note. * p < .05, ** p < .01, *** p < .001  
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A significant interaction also emerged between personal construal questions and domain 

(i.e., health vs. financial; F(3,25,317)=104.856, p<.001, ηp
2=.012). Pairwise comparisons, showed 

that participants, on average, reported significantly greater perceived success in the health (vs. 

financial) domain. But, they reported significantly greater active pursuit of DG, perceived 

difficulty at DG and attractiveness/value for delayed rewards in the financial (vs. health) domain. 

Next, we analyzed the data from participants that completed the attractiveness questions 

separately from participants that completed the value questions. As shown in the supplementary 

material (Table P2.S10), the correlations among the outcome and predictor variables were all in 

the same direction irrespective of whether the question about delayed rewards was value-framed 

or attractiveness-framed. Therefore, we combined the data from both groups and ran MLMs, 

similar to previous studies, on the combined data. However, condition (i.e., whether the question 

about delayed rewards was value-based or attractiveness-based), was retained as a between-subject 

variable. 

Do individuals differ, on average, in their perceived success at DG? Similar to previous 

studies, we first ran a baseline (or unconditional) model that was a random intercept-only model. 

As shown in Table P2.8 (Model 1), the variance components from the unconditional means model 

suggested statistically significant variability at the between-individual and within-individual 

levels, respectively (τ00=.473 and σ2=.526). The estimated variance of the random components 

τ00 = .473 was statistically different from zero, Z= 64.965, p<.001. The ICC was computed as .473 

/ (.473 + .526) = 0.473, which suggests that 47.3% of the total variance in the amount of perceived 

success at DG occurred between-individuals. Again, a substantial portion (more than 50%) of the 

variability in perceived success at DG was within-individuals. 

How much of variance in the perceived success at DG is explained by domains (nominal 
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situations)? Next, as shown in Table P2.8 (Model 2), adding domain to the model accounted for a 

significant amount of residual variance (within-subject variability; F = 14.433, p<.001). In order 

to compute the variability explained by the effect of domains, we used the residual from the 

baseline/null model (i.e., .473) and the residual from model 2 (domain as random effect) = .472. 

Therefore 1 – (.472/.473) = .002. Therefore, 0.2% of the variability in successful delaying of 

gratification, unaccounted for by individual differences, is accounted for by the effect of domains. 

It should be noted that unlike in previous studies, we had only 2 domains nested within each 

participant. 

Condition (p=.801) and the interaction term between domain and condition (p=.118) did 

not yield any significant results. 

Effects of level-1 predictors. Next, we added the personal construals, the level-1 covariates, 

one-by-one to the model.  

Effect of delay-value/attract (level-1 predictor) on perceived success at DG. First, we ran 

a model including domain, condition and delay value/attract. Interactions between delay 

value/attract and condition and delay value/attract and domain were also included in the model. 

The interaction between delay value/attract and condition was not significant (p=.961), suggesting 

no significant difference between the participants that were asked the value-based or the attraction-

based question on this level-1 predictor.  So, the model was rerun after excluding this interaction 

term. As shown in Table P2.8 (Model 4), controlling for the effect of domain and condition (but 

excluding the interaction between delay value/attract and condition), we found a statistically 

significant effect of delay value/attract 𝛽𝛽Rdel-val/attr = .165, t(15875)=17.191, p<.001. In order to 

compute the variability explained by the effect of delay-value/attract, we used the residual from 

Model 1 = .473 and the residual from Model 4 = .453 and 1 – (.453/.473) = .042. Thus, 4.2% of 
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the variability in the perceived success at DG, unaccounted for by individual differences, is 

accounted for by the effect of valuing/attraction to the delayed rewards. 

Effect of active-pursuit (level-1 predictor) on perceived success at DG. Unlike for delay 

value/attract, condition was removed from the model as the between-subject variable was 

specifically used to examine response difference regarding delayed rewards when the questions 

are worded differently. As shown in Table P2.8 (Model 5), controlling for the effect of domain, 

there was a statistically significant effect of active-pursuit 𝛽𝛽Ract-pur = .433, t(15671)=50.716, p<.001. 

A significant interaction effect also emerged between active-pursuit and domain (p<.001), 

suggesting that participants reported significantly different levels of active-pursuit of delayed 

rewards across the two domains. 

Effect of perceived-difficulty (level-1 predictor) on perceived success at DG. Similar to 

active-pursuit of delayed rewards, for perceived-difficulty, condition was not included within the 

model. As shown in Table P2.8 (Model 6), controlling for the effect of domain, there was a 

statistically significant effect of perceived-difficulty 𝛽𝛽Rper-diff = -.259, t(14434)=-28.896, p<.001. 

Therefore, from this estimate, we can say that two domains that differ by one unit in the perceived-

difficulty of delaying DG, are estimated to differ by -.259 in an individual’s perceived success at 

DG, with the domain with greater perceived-difficulty of DG leading to lesser perceived success 

at DG in that domain. Again, a significant interaction effect emerged between perceived-difficulty 

and domain (p=.010), suggesting that participants reported significantly different levels of active-

pursuit of delayed rewards across the two domains. 

Effects of level-2 predictor. Effect of self-control (level-2 predictor) on perceived success 

at DG. As shown in Table P2.8 (Model 7), the influence of self-control on the individuals’ 

perceived success at DG means, controlling for domain, was again statistically significant (𝛽𝛽Rself-con 
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= .251, t(8439)=27.631, p<.001). The residual variability in perceived success at DG, τ00 = .463, 

was notably smaller than the unconditional model (τ00=.526) and was reduced by 12% (i.e., [.526–

.463]/.526=.119) as a result of adding self-control as an inter-individual covariate. From this 

estimate, we can say that two individuals that differ by one unit in their self-control, are estimated 

to differ by .251 in their perceived success at DG. 

Cross-level interaction effects. Examining the association between level-1 predictor 

(delay-value/attract) and level-2 predictor (Self-control): As shown in Table P2.8 (Model 8), apart 

from the individual effects of delay-value and self-control being statistically significant, their 

interaction was also significant (𝛽𝛽Rself-con*del-val = .039, t(16834)=5.948, p<.001). This indicated that 

self-control explained a significant portion of the variation in delay-value/attract regression slopes 

across individuals. That is, the association between delay-value/attract and perceived success at 

DG is stronger for individuals with higher self-control and vice-versa for individuals with lower 

self-control. 

Examining the association between level-1 predictor (active-pursuit) and level-2 predictor 

(Self-control): As shown in Table P2.8 (Model 9), apart from their individual effects being 

statistically significant, the cross-level interaction between active-pursuit and self-control was also 

significant (𝛽𝛽Rself-con*act-pur = -.020, t(16854)=-3.466, p=.001). This indicated that self-control 

explained a significant portion of the variation in active-pursuit regression slopes across 

individuals. 

Examining the association between level-1 predictor (perceived-difficulty) and level-2 

predictor (Self-control): As shown in Table P2.8 (Model 10), the individual effects of perceived-

difficulty and self-control were statistically significant and so also was their interaction (𝛽𝛽Rself-con*per-

diff = -.022, t(16479)=-3.643, p<.001). This indicated that self-control explained a significant 
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portion of the variation in perceived-difficulty regression slopes across individuals. 

Effect of covariates. In separate MLM models, we examined the effects of covariates (i.e., 

age, sex, urban-density, and salary) on perceived success at DG and their moderating effect on 

personal construals. In brief, age, sex, and salary, (but not urban-density) had significant main 

effects. That is, older (vs. younger) participants, males (vs. females), and higher-salaried (vs. lower 

salaried) participants were more likely to report greater perceived success at DG across the two 

domains. Interestingly, salary, urban-density, or gender did not moderate the effects of delay-

value/attract, active-pursuit, and perceived-difficulty on perceived success at DG. However, age 

did moderate the effect of delay-value/attract and perceived-difficulty but not active-pursuit on 

perceived success at DG. Table P2.S12 in the supplementary materials shows  the coefficients of 

these models. There is evidence for the effect of age on delay behavior, where delay behavior has 

been found to increase with age (Mischel, 1966). Also, there is evidence that women are more 

likely to seek immediate gratification, especially in the food/health domain (Koriat & Nisam, 1978; 

Duckworth, 2009). 

Importantly, except age, none of the other covariates seemed to influence the effect of the 

personal construals on perceived success at DG. This shows that the effect of personal construals 

is more generalized and normative.
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Figure P2.13. The graphs are plotted from a random sample of the total sample size used in Study 4. Panel A: On average, when delayed 
rewards are valued more, perceived success at DG was greater. Panel B: On average, when active pursuit of delayed rewards is high, 
perceived success at DG was also greater. Panel C: On average, when perceived difficulty is greater, perceived success at DG was lower. 
Panel D: Shows the effect of delay-value on perceived success at DG for individuals with low, average, and high self-control. Panel E: 
Shows the effect of immediate-importance on perceived success at DG for individuals with low, average, and high self-control. Panel 
F: Shows the effect of active-pursuit on perceived success at DG for individuals with low, average, and high self-control.
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Table P2.8. Parameter estimates from the Study 4 MLM models examining the effects of level-1 variables (personal construals), level-
2 variable (self-control), and their cross-level interactions across domains on perceived success at DG.  
   Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 
Fixed components 
  β β β β β β β β β β 
Intercept Υ00 0 -.020† -0.022† -.022† -.047*** -.005† -.020† -.046*** -.043*** -.009† 
Domain F  14.43*** 14.43*** 60.74*** 99.42*** 1.47† 14.43*** 52.86*** 94.85*** 1.82† 
Condition F   0.063† 2.459†       

DV/A     .165***    .166***   

AP      .433***    .439***  

PD       -.259***    -.227*** 
SC        .251*** .215*** .154*** .227*** 
DV*SC         .039***   

AP*SC          -.020**  

PD*SC           -.022*** 
Variance of random components 
 

τ00 0.473*** .472*** .472*** .453*** .412*** .421*** .472*** .453*** .409*** .423*** 
 σ2 0.526 0.527 0.527 0.506 0.329 0.539 0.463 0.461 0.312 0.485 
Deviance (-2LL) 45171.63 45164.46 45170.49 44493.94 41040.75 44067.7 44441.06 43954 40705.887 43478.91 

Note. DV/A=Delay value/attract. AP=Active-pursuit. PD=Perceived Difficulty. SC=Self-control. † p < .10, * p < .05, ** p < .01, *** p 
< .001. 
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Discussion 

In Study 4, using GCS, we examined the effects of personal construals on perceived 

success at DG over two domains in a large and diverse sample. The findings showed that the effect 

of personal construals on perceived success at DG is more normative and is not affected by gender, 

urban-density, or income. We also found no differential effects in the value versus attractiveness 

framing of rewards. That is, attractiveness toward or value for delayed rewards seemed to tap into 

a common representation of desirability of the reward.  
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General Discussion 

The extant view on delay of gratification (DG) is that people are either good at it or not. In 

contrast to the trait view, our idiographic approach highlights intra-individual variability. A person 

who struggles in one domain may excel in another. 

In our idiographic approach to DG, we aimed to understand why, when and how a given 

person succeeds in achieving goals in one domain and not in another. Specifically, we asked if 

personal construals affect when a person successfully DG? To answer this question, we assessed 

for each person, their personal construals in various situations/domains. That is, is the goal 

important? Is one actively pursuing the goal? Does one value the delayed reward more than the 

immediate one? Does one perceive DG as difficult or easy? We then performed within-person 

analyses (MLM), using each person’s personal construals of different life domains to predict 

perceived success at DG across domains. 

Across four studies, we found that perceived success at DG across domains is significantly 

affected by personal construals. And, also moderating the effect of personal construal were 

between-person variables like domain general self-control and future self-continuity/positivity. 

Interestingly, across studies, the effects of personal construals explaining intra-individual 

variability in perceived success at DG were more consistent than the effects of between-subject 

variables (i.e., the effect of future self-continuity/positivity) or their cross-level interactions. 

Specifically, as shown in Table P2.S13 in the supplementary material, some of the effects remained 

robust across studies and diverse sample sets. Importantly, we repeatedly found that inter-

individual variability in perceived success at DG across domains was small (~24%) compared to 

a larger proportion of variability that resided within-persons (~73%). Next, consistently across all 
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four studies, we found that within-individuals, perceived success at DG was greater in domains in 

which delayed rewards were assigned greater importance, valued more, actively pursued and 

perceived as easy. Also, we tested if within-person variability is more generalized and normative 

rather than idiosyncratic. In a large and diverse sample (Study 4), we replicated the effects of 

personal construals on perceived success at DG and found that these effects held across age, 

gender, urban-density, or income status, establishing that within-person variability is indeed 

normative than idiosyncratic. 

Also, across the four studies, we found that higher domain general self-control was 

associated with greater perceived success at DG. But, interestingly, it did not affect the effect of 

certain personal construals within-individuals. For example, importance assigned to delayed or 

immediate rewards and valuing immediate rewards were not affected by domain general self-

control. Moreover, the moderating effects of domain general self-control on certain personal 

construals were inconsistent across studies. For example, in some (but not all) studies we found 

that value assigned to and active pursuit of delayed rewards significantly interacted with 

individuals’ domain general self-control, such that individuals with high (vs. low) self-control had 

steeper positive slopes for the effects of valuing and active-pursuit of delayed rewards on perceived 

success at DG. Likewise, we found that domain general self-control significantly moderated the 

effects of perceived difficulty on perceived success at DG in some studies but not in others. That 

is, individuals with low (vs. high) self-control had steeper negative slopes for the effect of 

perceived difficulty of DG on perceived success. Similarly, greater future self-continuity/positivity 

was associated with greater perceived success at DG across individuals, but its moderating effects 

on the personal construals were inconsistent across personal construals across studies (see Table 

P2.S13 in supplementary material). Therefore, it can be interpreted that the effects of within-
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person variables were more stable compared to the effects of between-subject variables. The 

inconsistent cross-level interactions also attest that within-person variability in a behavior may not 

always depend on factors that define between-person differences. Hence, an idiographic approach 

which accounts for within-person variability is critical. 

We also assessed if the within-person patterns of variability remain stable or change 

overtime. We show that to the extent that personal construals are chronic and goals are stable over 

short time spans, within-person patterns of variability are stable (Study 3). Thus, we corroborate 

the notion that consistency is located at the level of individual differences in patterns of 

Intraindividual variability in attributes across time or situations (e.g., Larsen, 1987; Nesselroade, 

1991; Shoda, Mischel, & Wright, 1994; Wright & Mischel, 1987; Eizenman et al., 1997). 

Integrating intra- and inter-individual variability. An important implication of this work 

is that difficulty in achieving success at DG is not due to an individual as a person (“she is bad at 

DG”), but because of her construals in that specific domain (“she is not actively pursuing DG). 

Another implication is that by altering one’s construals of the situation, one may improve one’s 

outcomes in that domain. To our knowledge, these studies are the first to examine these questions 

within the field of DG. These findings can potentially impact the extant views of DG as a trait by 

bringing focus on within-person variability and identifying the psychological and situational 

factors that affect it. Therefore, the current work emphasizes the integration of within-person 

variability into the study of DG at work, particularly because— 1) The current work along with 

previous research have shown that within-person variability (esp. within the general personality 

literature) comprises a large part of the total variability in behavior (also see Fleeson, 2001). 

Accordingly, to get a complete picture of a behavior in a context, the two sources of variance 
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(intra- and inter-individual) need to be accounted for simultaneously; 2) There is empirical 

evidence that the within-person effects often vary between persons and such variability may 

capture meaningful aspects of DG behavior that are otherwise missing in a purely between-person 

trait approach. For example, it has been seen that within-person effects that are contingent on a 

situation may provide insights into individual differences in adaptability (Fleeson & Jolley, 2006) 

and; 3) Often, within a trait-approach, relations between variables collected at the between-person 

level are used as proxies to understand psychological processes that occur within an individual. 

But, between- and within-person processes are conceptually and statistically distinct (Nezlek, 

2001). For example, when a group of people is measured at a time-point (i.e., classic between-

person method), some individuals will always score higher than other individuals on a given 

measure. This is one source that contributes to inter-individual variability. However, another 

source that contributes to this inter-individual variability is the within-person variability (e.g., an 

individual’s mental or physical state during testing). Therefore, while differences in individuals’ 

scores at a given time-point may reflect some stable inter-individual differences (i.e., how they 

generally are), they do not account for explaining the behavior (or score) fully and accurately 

because intraindividual variability (e.g., how they construe the situation) is not measured (Singer 

& Singer, 1972). Indeed, understanding stable differences among individuals is important, but also 

acknowledging the ‘one-size does not fit all’ approach and appreciating the within-person 

variability in individuals is crucial to an understanding of how individuals function, and adapt to 

their constantly changing environment (Nesselroade, 1988). Hence, integrating an idiographic 

approach into the current study of DG, would only enrich our understanding of DG behavior. An 

integrative approach to the study of DG is important, rather than merely a trait or an idiographic 

approach, because, individually each emphasizes only partial aspects of the total variability in 
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behavior. Solely examining how individuals construe situations will revert the analysis back into 

a study of between-person variability (Wagerman, 2007). However, in an integrative approach one 

would ask (1) how much and in what ways do two (or more) individuals construe the (objectively) 

same situation differently? AND (2) to what degree and in what ways does an individual’s construal 

of a situation vary across situations to contribute to differences between individuals? (e.g., 

Sherman, Nave, & Funder, 2013). 

Role of personal construals. The current work emphasizes the role of personal construals 

as factors that account for intra-individual variability in DG across domains. One important 

question is, if within-person variability can be explained by different factors (e.g., mood, interest 

etc.), why did we choose personal construals as factors explicating intra-individual variability in 

DG. We think personal construals are important because they examine how individuals perceive 

situations. Personal construals also change with time and situations and hence can directly affect 

behavior. For example, we show that when individuals perceive delaying in a domain as difficult 

(vs. easy), it affected their perceived success at DG in that domain. Moreover, a focus on personal 

construals as causal links to behaviors is old. In 1936, Kurt Lewin postulated that a person’s mental 

states (P) and her actual environment (E) together direct overt behaviors (B). That is, behavior is 

a function of person-situation interaction (B = f(P, E). Lewin further theorized a person’s mental 

state and the environment (P, E) as perceived Situation (S), changing the equation to B = f(S), 

where behavior is fundamentally driven by an individual’s perceptions of the situation or personal 

construal. Similarly, Funder (2016), via the Situation Construal Model, notes that over and above 

an individual’s personality and situational processes, an individual’s unique interpretation or 

construal of every situation that she confronts is important for a thorough understanding and 

prediction of behavioral outcomes. 
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Why “perceived” success/difficulty? Another question that arises is the focus of the current 

work on ‘perceived’ rather than objective outcomes. There is empirical evidence that self-

perception can affect motivation and action. For example, perceiving one’s own ability as high or 

low may increase or decrease intrinsic motivation (Deci, 1980). Also, McDowell and Serovich 

(2007) have shown that perceived social support rather than real social support was indicative of 

better mental health outcomes. In another interesting study by Ma, Dill, and Mohr (2014), 

perceived environment had a direct and significant effect on bicycling behavior while objective 

environment only indirectly affected bicycling by influencing perceptions. Similarly, in DG 

behaviors, although an objective success or failure may seem meaningful to the 

observer/experimenter (e.g., getting an A on an exam), the outcome may be perceived differently 

by different individuals. For example, if Sara and Sam received ‘A’s on their exam, Sara may 

perceive it as a failure because she expected an ‘A+’, whereas Sam may perceive it as a success 

because he expected a ‘B+’. More importantly, in DG research, often prescriptive outcomes are 

measures (e.g., BMI, financial savings etc.), which may be important, valued, or pursued by some 

but not all, therefore an understanding of subjective outcomes and perceived success seems 

meaningful. 

Despite the robust findings, the current work is limited by having used only self-reports. 

According to Rauthmann’s (2012) Situation perception Components Model, people’s in situ 

reports contain variance attributable to the perceiver’ general view of the situation— the extent to 

which situations differ in how they are perceived (e.g., my job is hard), and the person x situation 

interaction (e.g., works well with co-workers) reflecting the perceiver’s unique view of a particular 

situation. Therefore, the use of typical self-report methodologies makes it difficult to decompose 

all these sources of variance because several processes, which may function implicitly are not 
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tapped by self-report measures. For example, Mischel and Shoda (1995) suggest that within-person 

effects are thought to reflect more cognitive-affective factors. 

In terms of future directions, research could examine how personal construals and 

outcomes affect each other to enable (hinder) DG.  We hypothesize that personal construals and 

outcomes create a positive feedback loop. Greater value assigned to delayed rewards and 

perceiving DG as relatively easy could increase active pursuit of delayed goals. In turn, active 

pursuit may increase the use of attentional and behavioral strategies known to foster DG, which 

may then lead to greater success. However, we also predict that personal construals adapt to 

systematic changes in contexts, internal (change in goals) or external (change in life 

circumstances), leading to changes in within-person patterns. Therefore, a thorough study of DG 

behavior should account for both types of behavioral variability – inter- and intra-individual and 

the changes in behavior as individuals interact and navigate between different life situations. 
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PAPER 2—SUPPLEMENTARY MATERIAL 
 

Study 1 

Data Analytic Strategy 

 In addition to the data analytic strategy reported in the manuscript, nested models were 

compared by their model deviances (-2 log likelihood values) as a function of the difference in the 

number of parameters estimated in each, and non-nested models were compared by information 

criteria. The significance of fixed effects was evaluated with Wald’s tests with Satterthwaite 

denominator degrees of freedom. The Satterthwaite method is recommended in smaller sample 

sizes for which a t of F distribution is preferred over a standard normal distribution but in which 

the data are unbalanced and thus the calculation of denominator degrees of freedom is not 

straightforward (see Fitzmaurice, Laird, & Ware, 2004). An unstructured matrix was estimated for 

any random effects (i.e., all random variances and covariances in the G matrix estimated 

separately). 

Survey 

Delayed and Immediate reward Statements. We tested if the statements listed in Table 

P2.S1, used for representing delayed and immediate rewards in the five domains were indeed 

representative. Specifically, we recruited an independent sample of two-hundred and eight M-Turk 

workers (83 females; Mage=33.42 years, SD=11.81) to complete a short survey about these 

statements. All M-Turk workers received $0.50 as compensation for completing this 8-min survey. 

Each of the ten statements shown in Table P2.S1, were individually presented to the participants 

twice. In the first presentation, for each statement, they were asked “Does this statement reflect 

pursuing of immediate rewards?” on a 7-point scale from 1 (Not at all) to 7 (Very). In the second 
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presentation, for each statement, they were asked “Does this statement reflect pursuing of delayed 

rewards?” on a 7-point scale from 1 (Not at all) to 7 (Very). The order of the two presentations 

was counterbalanced across participants and the statements within each presentation were 

randomized as well. 

Table P2.S1. The statements that represented the delayed and immediate rewards in the five 
domains that were presented to participants in the online survey in Studies 1-3. 

 Delayed rewards Immediate rewards 

Domains   

Health Being healthy Being able to eat what I want when I want 

Personal Being able to have a stable and 
committed relationship 

Being able to experience sexual pleasures 
and intimacy whenever and with 
whomever I want 

Social Taking care of the needs of others Taking care of my own needs first 

Financial Being financially secure Being able to spend money when I want on 
what I want 

Achievement Being successful at school or work Having work or school come easy. 
Note. In studies 2 and 3, the wording for the delayed reward in the social domain was changed to 
“Being considerate about how my actions affect others.” 

 
Results. First, we ran a repeated-measures ANOVA with 5 domains (health, personal, social, 

financial and achievement) X 2 types of reward statements (immediate, delayed) X 2 question 

types (reflects immediate, reflects delayed) as within-subject variables. We found a significant 

interaction between type of reward statements and question type (F(1, 207)=164.449, p<.001, 

ηp
2=.443). To further investigate the significant interaction, we ran a total of ten paired t-tests. 

Each paired t-test compared each statement’s ratings on the two question types (i.e., reflects 

immediate vs. reflects delayed). We use a Bonferroni-corrected alpha (.05/10 comparisons =.005) 

p-value to test for significance. We found that for all five immediate reward statements, their 

ratings as reflecting the pursuing of immediate rewards was significantly greater compared to their 

ratings as reflecting the pursuing of delayed rewards (ps<.001). Similarly, for all delayed reward 
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statements (except for the statement in the social domain: p=.559) their ratings as reflecting the 

pursuing of delayed rewards was significantly greater compared to their ratings as reflecting the 

pursuing of immediate rewards (ps<.001). 
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Table P2.S2. Descriptive statistics for continuous variables measured in Study 1 
 

 Min. Max. Mean SD 

Individual-level     

Domain-general SC 24.00 60.00 41.77 7.35 

         FSC 3.00 6.75 5.40 0.79 

Domain-level     

Health Domain 

Value (del) 1.00 10.0 8.87 1.43 

Value (imm) 0.00 10.0 6.47 2.24 

Importance (del) 1.00 5.00 1.95 1.25 

Importance (imm) 1.00 5.00 2.92 1.29 

Active Pursuit 1.00 10.0 7.10 2.04 

Perceived Difficulty 0.00 10.0 5.66 2.49 

Perceived Success 1.00 10.0 6.67 1.97 

Relationships Domain 

Value (del) 0.00 10.00 8.24 2.13 

Value (imm) 0.00 10.00 5.63 3.03 

Importance (del) 1.00 5.00 3.14 1.36 

Importance (imm) 1.00 5.00 3.55 1.43 

Active Pursuit 0.00 10.00 6.19 2.80 

Perceived Difficulty 1.00 10.00 5.94 2.34 

Perceived Success 0.00 10.00 5.96 2.91 

Social Domain 

Value (del) 2.00 10.00 8.13 1.51 

Value (imm) 0.00 10.00 6.16 2.18 

Importance (del) 1.00 5.00 3.46 1.35 

Importance (imm) 1.00 5.00 2.75 1.52 

Active Pursuit 1.00 10.00 7.17 1.82 

Perceived Difficulty 0.00 10.00 4.88 2.18 
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Perceived Success 2.00 10.00 7.37 1.47 

Financial Domain 

Value (del) 2.00 10.00 8.41 1.48 

Value (imm) 1.00 10.00 6.38 2.26 

Importance (del) 1.00 5.00 3.50 1.28 

Importance (imm) 1.00 5.00 3.10 1.34 

Active Pursuit 0.00 10.00 6.01 2.04 

Perceived Difficulty 0.00 10.00 6.14 2.37 

Perceived Success 1.00 10.00 6.17 1.93 

Achievement Domain 

Value (del) 5.00 10.00 8.84 1.26 

Value (imm) 1.00 10.00 6.70 1.94 

Importance (del) 1.00 5.00 2.95 1.24 

Importance (imm) 1.00 5.00 2.68 1.31 

Active Pursuit 4.00 10.00 8.10 1.69 

Perceived Difficulty 0.00 10.00 6.54 2.44 

Perceived Success 1.00 10.00 7.27 1.76 
Note. Descriptive statistics were provided for unstandardized variables in the table. SC=Self-
control (measured by BSCS). FSC=Future self-continuity/positivity. 
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Table P2.S3. Correlations Among Key Study Variables measured in Study 1 

 1 2 3 4 5 6 7 8 9 

1. PS — .38** -.03 .12** -.01 .57** -.34** .37** .20** 

2. DV  — .12** .43** .06 .50** .05 .20** .21** 

3. IV   — .04 .44** .02 .12** -.03 .02 

4. DI    — .08* .32** .01 .000 .000 

5. II     — .07 .09* .000 .000 

6. AP      — -.12** .23** .15** 

7. PD       — -.03 -.04 

8. SC        — .28** 

9. FSC         — 

Note.  PS = perceived success. DV = value for delayed rewards. IV = value for immediate rewards. 
DI = importance of delayed rewards. II = importance of immediate rewards. AP = active pursuit 
of delayed rewards. PD = perceived difficulty of delaying gratification. SC = Self-control 
(measured by the brief self-control scale). FSC= Future self-continuity. * p < .05.  ** p < .01. 
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Study 2 

 
Table P2.S4. Descriptive statistics for continuous variables measured in Study 2 

 Min. Max. Mean SD 

Individual-level     

      Domain-general SC 22.00 65.00 45.03 10.00 

      FSC 3.25 7.00 5.47 0.95 

Domain-level     

Health Domain 

      Value (del) 4.00 10.0 8.80 1.42 

      Value (imm) 1.00 10.0 7.14 2.10 

      Importance (del) 1.00 5.00 2.16 1.29 

      Importance (imm) 1.00 5.00 3.11 1.18 

      Active Pursuit 1.00 10.0 7.76 2.19 

      Perceived Difficulty 0.00 10.0 5.91 2.59 

      Perceived Success 0.00 10.0 6.81 2.37 

Relationships Domain 

      Value (del) 1.00 10.00 7.97 2.30 

      Value (imm) 0.00 10.00 4.75 3.35 

      Importance (del) 1.00 5.00 2.93 1.46 

      Importance (imm) 1.00 5.00 4.03 1.28 

      Active Pursuit 0.00 10.00 7.29 2.93 

      Perceived Difficulty 0.00 10.00 5.60 2.98 

      Perceived Success 0.00 10.00 6.91 3.28 

Social Domain 

      Value (del) 2.00 10.00 7.84 1.73 

      Value (imm) 0.00 10.00 6.51 2.36 

      Importance (del) 1.00 5.00 3.75 1.28 

      Importance (imm) 1.00 5.00 2.59 1.45 
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      Active Pursuit 0.00 10.00 7.38 2.18 

      Perceived Difficulty 0.00 10.00 4.37 2.93 

      Perceived Success 2.00 10.00 7.64 1.80 

Financial Domain 

      Value (del) 3.00 10.00 8.58 1.60 

      Value (imm) 1.00 10.00 7.27 2.11 

      Importance (del) 1.00 5.00 2.65 1.20 

      Importance (imm) 1.00 5.00 2.37 1.22 

      Active Pursuit 2.00 10.00 7.97 1.94 

      Perceived Difficulty 0.00 10.00 7.23 2.38 

      Perceived Success 0.00 10.00 5.67 2.63 

Achievement Domain 

      Value (del) 3.00 10.00 8.25 1.52 

      Value (imm) 1.00 10.00 6.87 2.01 

      Importance (del) 1.00 5.00 3.50 1.21 

      Importance (imm) 1.00 5.00 2.90 1.33 

      Active Pursuit 0.00 10.00 7.95 1.91 

      Perceived Difficulty 0.00 10.00 6.23 2.25 

      Perceived Success 0.00 10.00 7.09 2.06 
Note. Descriptive statistics were provided for unstandardized variables in the table. SC=Self-
control (measured by BSCS). FSC=Future self-continuity/positivity. 
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Table P2.S5. Correlations Among Key Study Variables measured in Study 2 

 1 2 3 4 5 6 7 8 9 

1. PS — .38** .007 .19** -.03 .59** -.23** .26** .29** 

2. DV  — .10** .45** .008 .64** .001 .25** .23** 

3. IV   — .007 .44** .12** .08* .06 .02 

4. DI    — -.005 .37** .04 .000 .000 

5. II     — .01 .04 .000 .000 

6. AP      — -.02 .25** .26** 

7. PD       — -.09* -.01 

8. SC        — .41** 

9. FSC         — 

Notes. PS = perceived success. DV = value for delayed rewards. IV = value for immediate rewards. 
DI = importance of delayed rewards. II = importance of immediate rewards. AP = active pursuit 
of delayed rewards. PD = perceived difficulty of delaying gratification. SC = Self-control 
(measured by the brief self-control scale). FSC= Future self-continuity. * p < .05.  ** p < .01. 
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Study 3 
 

Table P2.S6. Descriptive statistics for continuous variables measured at time 1 and time 2, in 
Study 3 
 
 Min 

T1 
Min. 
T2 

Max. 
T1 

Max 
T2 

Mean 
T1 

Mean 
T2 

SD 
T1 

SD 
T2 

Individual-level         

      Domain-general SC 23.00 62 39.53 8.28 

      FSC 3.25 6.75 5.24 0.78 

Domain-level         

Health Domain 

      Value (del) 30.00 34.00 100.00 100.00 84.84 83.61 17.21 17.00 

      Value (imm) 7.00 10.00 100.00 100.00 64.39 66.33 23.25 22.28 

      Importance (del) 1.00 1.00 5.00 5.00 2.70 2.69 1.42 1.51 

      Importance (imm) 1.00 1.00 5.00 5.00 3.05 3.12 1.25 1.13 

      Active Pursuit 21.00 9.00 100.00 100.00 66.75 67.94 24.17 22.35 

      Perceived Difficulty 0.00 0.00 100.00 100.00 55.45 57.17 23.79 23.92 

      Perceived Success 8.00 12.00 100.00 100.00 62.08 63.80 22.94 20.86 

Relationships Domain 

      Value (del) 10.00 10.00 100.00 100.00 81.12 80.02 20.43 20.21 

      Value (imm) 0.00 0.00 100.00 100.00 49.84 55.42 31.26 30.33 

      Importance (del) 1.00 1.00 5.00 5.00 3.42 3.44 1.42 1.39 

      Importance (imm) 1.00 1.00 5.00 5.00 3.67 3.81 1.48 1.36 

      Active Pursuit 0.00 0.00 100.00 100.00 68.91 68.81 26.90 26.94 

      Perceived Difficulty 0.00 0.00 100.00 100.00 57.16 59.72 28.33 30.10 
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      Perceived Success 0.00 0.00 100.00 100.00 58.11 59.34 31.94 32.47 

Social Domain 

      Value (del) 19.00 30.00 100.00 100.00 84.08 83.11 17.46 16.24 

      Value (imm) 23.00 13.00 100.00 100.00 62.34 66.08 19.53 23.61 

      Importance (del) 1.00 1.00 5.00 5.00 2.91 3.03 1.40 1.39 

      Importance (imm) 1.00 1.00 5.00 5.00 2.70 2.69 1.54 1.61 

      Active Pursuit 39.00 49.00 100.00 100.00 81.25 82.34 16.62 13.63 

      Perceived Difficulty 0.00 0.00 100.00 94.00 39.91 42.34 25.19 25.00 

      Perceived Success 9.00 37.00 100.00 100.00 74.30 79.95 20.56 14.63 

Financial Domain 

      Value (del) 37.00 30.00 100.00 100.00 82.70 79.12 15.81 16.52 

      Value (imm) 0.00 14.00 100.00 100.00 67.25 70.52 21.62 16.79 

      Importance (del) 1.00 1.00 5.00 5.00 3.44 3.44 1.33 1.24 

      Importance (imm) 1.00 1.00 5.00 5.00 2.77 2.77 1.20 1.23 

      Active Pursuit 9.00 3.00 100.00 100.00 66.72 63.25 20.81 20.07 

      Perceived Difficulty 0.00 9.00 100.00 100.00 58.08 53.30 24.96 22.29 

      Perceived Success 9.00 18.00 100.00 100.00 63.22 63.56 23.96 20.52 

Achievement Domain 

      Value (del) 61.00 59.00 100.00 100.00 89.89 88.69 9.66 10.37 

      Value (imm) 0.00 24.00 100.00 100.00 61.95 70.53 23.42 19.75 

      Importance (del) 1.00 1.00 5.00 5.00 2.53 2.41 1.29 1.26 

      Importance (imm) 1.00 1.00 5.00 5.00 2.81 2.61 1.39 1.37 

      Active Pursuit 29.00 18.00 100.00 100.00 85.27 81.83 16.53 17.21 
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      Perceived Difficulty 6.00 0.00 100.00 100.00 62.20 66.23 25.04 23.46 

      Perceived Success 16.00 15.00 100.00 100.00 69.20 71.36 18.53 19.32 

Note. Descriptive statistics were provided for unstandardized variables in the table. SC=Self-
control (measured by BSCS). FSC=Future self-continuity/positivity. 
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Table P2.S7. Correlations among key study variables between time 1 and time 2 as measured in Study 3.  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. PS_T1 — .77** .38** .36** .05 .02 .21** .16** .09 .10 .50** .49** -.45** -.36** .31** .07 

2. PS_T2  — .34** .37** .03 .01 .23** .19** -.008 .06 .50** .59** -.41** -.36** .21** .04 

3. DV_T1   — .67** .03 .16** .50** .43** .06 .14* .55** .51** -.10 .03 .03 .08 

4. DV_T2    — .09 .18** .45** .51** .05 .13* .52** .54** -.15** -.01 .06 .09 

5. IV_T1     — .67** .002 .05 .54** .39** -.002 -.04 -.07 -.02 -.15** -.06 

6. IV_T2      — .05 .13* .51** .58** .06 .09 -.02 .09 -.10 -.07 

7. DI_T1       — .66** .06 .19** .38** .38** -.02 .05 .000 .000 

8. DI_T2        — .13* .23** .39** .40** .02 .08 .000 .000 

9. II_T1         — .63** .04 .01 -.06 -.02 .000 .000 

10. II_T2          — .14** .17** -.07 .02 .000 .000 

11. AP_T1           — .76** -.15** -.08 .17** .06 

12. AP_T2            — -.18** -.12* .16** .09 

13. PD_T1             — .63** -.01 -.11* 

14. PD_T2              — -.04 -.10 

15. SC               — .21** 

16. FSC                — 

Notes. T1 = Time 1. T2 = Time 2. PS = perceived success. DV = value for delayed rewards. IV= value for immediate rewards. DI = 
importance of delayed rewards. II = importance of immediate rewards. AP= active pursuit of delayed rewards. PD= perceived difficulty 
of delaying gratification. SC= Self-control (measured by the brief self-control scale). FSC= Future self-continuity. * p < .05.  ** p < 
.01. 
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Table P2.S8. Coefficients for difference between two time-points for personal construals (level-1 variables), self-control and future 
self-continuity/positivity (level-2 variables) and their cross-level interactions on perceived success at DG. 

    
Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Model 
6 

Model 
7 

Model 
8 

Model 
9 

Model 
10 

Model 
11 

Model 
12 

Model 
13 

Model 
14 

Model 
15 

Model 
16 

Model 
17 

Model 
18 

 Fixed 
components 
  β β β β β β β β β β β β β β β β β β 

Intercept 
Υ0

0 0.163† 0.152† 0.158† 0.178† 0.163† 0.149† 0.166† 0.153† 0.160† 0.170† 0.164† 0.149† 0.152† 0.151† 0.151† 0.170† 0.157† 0.146† 

Domain F 
16.88*
** 

16.69*
** 

17.00*
** 

17.19*
** 

16.93*
** 

16.94*
** 

16.96*
** 

16.21*
** 

16.85*
** 

17.17*
** 

16.91*
** 

16.73*
** 

16.99*
** 

15.41*
** 

16.56*
** 

18.03*
** 

16.77*
** 

17.57*
** 

DI_T1-T2   .046†           .040†           .049†           

II_T1-T2     -.030†           -.030†           -.031†         
DV_T1-
T2       .017†           .014†           .027†       

IV_T1-T2         .062†           .066†           .074†     

AP_T1-T2           -.036†           -.041†           -.036†   

PD_T1-T2             

-
.107**
*           

-
.103**           -.096* 

SC               
.267**
* 

.267**
* 

.269**
* 

.269**
* 

.267**
* 

.267**
*             

FSC                           .057† .057† .057† .069† .064† .060† 
SC*DI_T1
-T2               -.042†                       
SC*II_T1-
T2                 -.002†                     
SC*DV_T
1-T2                   .062†                   
SC*IV_T1
-T2                     -.055†                 
SC*AP_T
1-T2                       -.008†               
SC*PD_T
1-T2                         -.011†             
FSC*DI_
T1-T2                           .083**           
FSC*II_T
1-T2                             .031†         
FSC*DV_
T1-T2                               .064†       

FSC*IV_
T1-T2                                 

-
.133**
*     
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FSC*AP_
T1-T2                                   -.065†   
FSC*PD_
T1-T2                                     

-
.111** 

Variance of random 
components                                    

  τ00   
.686**
* 

.689**
* 

.688**
* 

0.685*
** 

.687**
* 

.678**
* 

.686**
* 

.689**
* 

.686**
* 

.685**
* 

.688**
* 

.679**
* 

.679**
* 

.688**
* 

.684**
* 

.673**
* 

.685**
* 

.669**
* 

  σ2 0.246 0.246 0.247 0.249 0.247 0.250 0.178 0.177 0.180 0.174 0.179 0.180 0.249 0.248 0.255 0.243 0.249 0.248 
Deviance 
(-2LL)   

1687.6
9 

1688.8
1 

1689.0
0 

1686.7
9 

1688.4
9 

1681.1
9 

1678.3
8 

1681.0
3 

1672.7
0 

1676.3
5 

1680.2
1 

1672.9
8 

1688.6
9 1695.7 

1693.3
2 

1681.6
6 

1693.1
6 

1678.9
4 

Notes. T1 = Time 1. T2 = Time 2. PS = perceived success. DV = value for delayed rewards. IV= value for immediate rewards. DI = 
importance of delayed rewards. II = importance of immediate rewards. AP= active pursuit of delayed rewards. PD= perceived difficulty 
of delaying gratification. SC= Self-control (measured by the brief self-control scale). FSC= Future self-continuity. * p < .05.  ** p < .01
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Figure P2.S1. Shows the moderating effects of time on the associations of personal construals on perceived success at DG as measured 
in Study 3. Panel A: Shows the effect of delay-importance on perceived success at DG at time 1 and time 2. Panel B: Shows the effect 
of immediate-importance on perceived success at DG at time 1 and time 2. Panel C: Shows the effect of delay-value on perceived 
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success at DG at time 1 and time 2. Panel D: Shows the effect of immediate-importance on perceived success at DG at time 1 and time 
2. Panel E: Shows the effect of active-pursuit on perceived success at DG at time 1 and time 2. Panel F: Shows the effect of perceived-
difficulty on perceived success at DG at time 1 and time 2.
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Study 4 
 
Table P2.S9. Demographic characteristics of the GCS respondents in Study 4 (gender, age, 
income, urban density, and geographic region). 

Demographic characteristic n % 

Gender   

Females 2,871 34.0 

Males 4,012 47.5 

            Unknown 1,558 18.5 

Age   

            18-24 863 10.2 

            25-34 1,315 15.6 

            35-44 1,034 12.2 

            45-54 1,019 12.1 

            55-64 1,211 14.3 

            65+ 967 11.5 

            Unknown 2,032 24.1 

Income   

            $0-$24,999 892 10.6 

            $25,000-$44,999 4,611 54.6 

            $50,000-$74,999 2,028 24.0 

            $75,000-$99,999 458 5.40 

            $100,000-$149,999 182 2.20 

            $150,000+ 62 0.70 

            Prefer not to disclose 124 1.50 

            Unknown 84 1.00 

Urban Density   

            Urban 3,117 36.9 

            Suburban 3,975 47.1 

            Rural 1,139 13.5 

Geographic Region   

            Midwest 3,098 36.7 

            Northeast 1,277 15.1 

            South 2,028 24.0 

            West 1,964 23.3 
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Table P2.S10. Descriptive statistics for continuous variables measured in Study 4 
 N Min. Max. M SD  N Min. Max. M SD 
Individual-level 

      Domain-general SC 4,385 2.00 14.00 9.18 2.54 Domain-general SC 4,056 2.00 14.00 9.30 2.58 
Domain-level 

Health Domain                              Value Qs                       Attraction Qs 

      Delay (Value) 4,385 1.00 11.00 7.46 2.65 Delay (Attraction) 4,056 1.00 11.00 6.97 2.86 

      Active Pursuit 4,385 1.00 11.00 7.08 2.46 Active Pursuit 4,056 1.00 11.00 7.16 2.39 

      Perceived Difficulty 4,385 1.00 11.00 6.44 2.41 Perceived Difficulty 4,056 1.00 11.00 6.52 2.38 

      Perceived Success 4,385 1.00 11.00 6.61 2.38 Perceived Success 4,056 1.00 11.00 6.56 2.35 

Financial Domain                         Value Qs                       Attraction Qs 

      Delay (Value) 4,385 1.00 11.00 8.03 2.53 Delay (Attraction) 4,056 1.00 11.00 7.57 2.78 

      Active Pursuit 4,385 1.00 11.00 7.40 2.48 Active Pursuit 4,056 1.00 11.00 7.45 2.46 

      Perceived Difficulty 4,385 1.00 11.00 6.73 2.50 Perceived Difficulty 4,056 1.00 11.00 6.79 2.45 

      Perceived Success 4,385 1.00 11.00 6.47 2.56 Perceived Success 4,056 1.00 11.00 6.50 2.54 
Note. SC=Self-control. 
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Table P2.S11. Correlations among key study variables measured in Study 4. 

Attraction 1 2 3 4 5 6 7 8 9 

1. PS_H — .530** .248** .119** .587** .311** -.190** -.028 .270** 

2. PS_F  — .077** .159** .334** .462** -.015 -.209** .241** 

3. DA_H   — .476** .302** .078** -.219** -.103** .223** 

4. DA_F    — .144** .199** -.102** -.119** .258** 

5. AP_H     — .456** -.046** .085** .241** 

6. AP_F      — .089** .031* .218** 

7. PD_H       — .418** -.143** 

8. PD_F        — -.103** 

9. SC         — 

Value 1 2 3 4 5 6 7 8 9 

1. PS_H — .529** .246** .076** .556** .328** -.172** -.035* .270** 

2. PS_F  — .122** .139** .319** .442** -.027 -.225** .230** 

3. DV_H   — .478** .363** .155** -.156** -.026 .214** 

4. DV_F    — .150** .241** -.070** -.069** .206** 

5. AP_H     — .499** -.029 .097** .235** 

6. AP_F      — .097** .085** .197** 

7. PD_H       — .446** -.115** 

8. PD_F        — -.092** 

9. SC         — 

Note. PS_H = perceived success in the health domain. PS_F=perceived success in the financial domain. DA_H=delay-attractiveness in 
the health domain. DA_F= delay-attractiveness in the financial domain. DV_H=delay-value in the health domain. DV_F=delay-value 
in the financial domain. AP_H=active pursuit in the health domain. AP_F=active pursuit in the financial domain. PD_H=perceived 
difficulty in the health domain. PD_F=perceived difficulty in the financial domain. SC=self-control. * p < .05.  ** p < .01.
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Table P2.S12. Coefficients of personal construals and of covariates (age, sex, urban density, and 
salary). 

  Model 1 Model 2 Model 3 Model 4 
Fixed components  

  β β β β 

Intercept Υ00 6.19*** 6.26*** 6.37*** 6.17*** 
Domain F 56.24*** 61.11*** 66.30*** 69.36*** 
DV/A  -.063† .063* 0.039† 0.061† 
AP  1.05*** 1.16*** 1.02*** 1.15*** 
PD  -.684*** -.548*** -.559*** -.511*** 
Age  .059***    
Sex   .259***   
UrbDen    .032†  
Salary     .113*** 
DV/A*Age  .042***    
AP*Age  0.021†    
PD*Age  .032**    
DV*Sex   0.046†   
AP*Sex   -.062†   
PD*Sex   .009†   
DV/A*UrbDen    0.03†  
AP*UrbDen    .027†  
PD*UrbDen    .014†  
DV/A*Sal     0.018† 
AP*Sal     -.029† 
PD*Sal     -.005† 
Variance of random components 

 τ00  2.201*** 2.242*** 2.300*** 2.297*** 
 σ2 1.84 1.833 1.99 1.96 
Deviance (-2LL)  52840.6 56894.1 68754.09 69725.65 

Note. DV/A=Delay-value/attract. AP=active pursuit. PD=Perceived success. UrbDen=Urban 
density. Sal=Salary. † not significant. * p < .05.  ** p < .01. ***p <.001. 
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Table P2.S13. Effects of personal construals (level-1 variables), domain general self-control, and 
future self-continuity/positivity (level-2 variables) and their cross-level interactions across the four 
studies. Replicating findings have been bolded. 

Effects Study 1 Study 2 Study 3 Study 4 

Domain 13.986*** 17.594*** 16.982*** 14.43*** 

Time NA NA 2.00† NA 

DI .142*** .306*** .178*** NA 

II -.066† -.011† .024† NA 

DV .370*** .416*** .326*** .165*** 

IV -.097* .009† -.008† NA 

DV x IV -.025† NA NA NA 

AP .518*** .587*** .501*** .433*** 

PD -.346*** -.316*** -.440*** -.259*** 

SC .378*** .268*** .267*** .251*** 

DI x SC .028† .048† .013† NA 

II x SC n.003† n.009† .008† NA 

DV x SC .107* .065* .052† .039*** 

IV x SC -.015† .029† -.012† NA 

AP x SC .035† .091** -.074* -.020** 

PD x SC .112** .035† .022† -.022*** 

FSC .206*** .297*** .057† NA 

DI x FSC -.042† .012† .076* NA 

II x FSC -.025† -.068* .043† NA 

DV x FSC .047† -.006† .096** NA 

IV x FSC .011† -.020† .006† NA 

AP x FSC -.016† .012† -.010† NA 

PD x FSC -.007† .072* .037† NA 
Note. DI=Delay-importance. II=Immediate-importance. DV=Delay-value. IV=Immediate-value. 
AP=Active pursuit. PD=Perceived difficulty. SC=Self-control. FSC=Future self-
continuity/positivity. *p<.05. **p<.01. ***p<.001. 
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IN IT TOGETHER: SHARING NEGATIVE EXPERIENCES ENGENDERS POSITIVE 

IMPRESSIONS TOWARD PERSON SHARING IT. 
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Abstract 

Forming impressions of people around us is important for understanding our social world. 

Research has shown that perceiver’s expectations about the target, category membership and 

personality characteristics can affect impression formation. Similarly, characteristics (i.e., 

personality traits, attractiveness, etc.) of targets also, in turn affect impressions that are formed. 

However, when people form and/or interact with others, rarely the perceiver’s psychological 

processes are functioning alone. Rather, they are scaffolded by externally available information 

(e.g., Clark, 1997). Therefore, for a thorough understanding of impression formation, the context 

in which impression formation unfolds, should also be examined. Interestingly, there is scant work 

examining the effect of context on impression formation. In two studies we examined how sharing 

an experience/context can affect impression formation. In Study 1, we used a modified four-person 

Cyberball task where two players excluded the participant along with another player (co-

excluded). We found that the co-excluded was evaluated more positively compared to the 

excluders. In Study 2, we show that the positivity towards the co-excluded is not merely a contrast 

effect of negatively viewing the excluders or a reconnection effect following exclusion. We discuss 

possible mechanisms of the context-sharing effects on person perception. We also discuss the 

asymmetry in the effects of negative versus positive context-sharing by drawing parallels to 

research on negativity bias. 
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Introduction 

“Mimi is such a warm person …”, “Bob is good-looking” …”, “Sasha is mean …” 

Such judgments, we have heard or we ourselves have drawn about others are not uncommon. 

Given that we are social animals, interacting with others is a constant. Within each encounter or 

interaction, we are relentlessly developing our impressions, evaluations and beliefs of those with 

whom we interact. Therefore, forming impressions of other people is important for understanding 

and navigating the social world. For example, perceiving others’ traits accurately is associated 

with more cooperative behavior (De Bruin & Van Lange 1999). 

 Humans have a fundamental need to make sense of their world in relations to others (Mead, 

1934). Whether formed consciously or implicitly, impression formation is a basic, yet important 

social process that we as social units constantly use whether to act towards or with someone 

(Uleman, 1999). Initial social-psychological study of impression formation employed a Gestalt 

approach (Asch, 1946), according to which people form holistic impressions of others and assign 

them to specific categories. A later view of impression formation, led by Anderson (1981) 

proposed that people form impressions by focusing on various isolated features first, and then 

averaging across isolated features to form different traits. Fiske and Neuberg (1990), on the other 

hand, proposed a continuum model of impression formation, in which people form both holistic 

as well as individuated impressions depending on the extent to which they use a target’s particular 

attributes. Therefore, towards one end of the continuum are category-based processes that use a 

target’s category membership (e.g. race, gender, attractiveness) and exclude individual attributes, 

and towards the other end of the continuum are individuating processes (e.g. warm, joyful, funny) 

that include a target’s particular attribute and exclude category membership of the target. 

Importantly, Fiske and Neuberg’s (1999) continuum model emphasizes that impression 
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formation depends on the nature of information a perceiver has about a target and the motivation 

one has for forming an impression. Therefore, it is the combination of information and motivation 

that determines the amount of attention a perceiver pays to different cues about a target and how 

one interprets these cues thus establishing the nature of impression formed (i.e., individuated or 

categorical, simple or complex). 

When we encounter an unknown other, their categorical cues are the first that affect our 

impressions (e.g., Gigi is old, Mark is good-looking). Individuating cues are gathered when 

perceivers engage in behavioral observation or direct interaction with the unknown other (e.g., 

Gigi is polite, Mark is sarcastic). But, individuating cues can be gathered outside of behavioral 

observations or direct interactions, as in when information about the target is passed along by 

others or are inferred from the context. Therefore, impression formation of behavior can be 

influenced by both, one’s personal characteristics and the social context in which the perceiver 

encounters or interacts with the target. Thus, another important ingredient that facilitates the 

formation of impressions is sharing of contextual information (Cramton, 2001). 

 Parallel work has shown that experiences are amplified when shared, even with strangers 

(Boothby, Clark, & Bargh, 2014) and that non-shared extraordinary experiences can cause 

alienation (Cooney, Gilbert, & Wilson, 2014). According to this research, within social 

interactions, people look for relatability and it seems that what is important is not merely 

undergoing an experience but have someone understand. Interestingly, there is little work that has 

examined the effects of context or shared experiences on impression formation. Past work 

examining the role of context in impression formation has asked participants to evaluate the 

likeability of an attribute (e.g., inquisitive, self-conscious) in the context of other desirable (vs. 

undesirable) attributes (e.g., Wyer & Watson, 1969; Anderson, 1974). In such studies, they found 
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that participants evaluated an attribute as likeable, if it described the target also characterized by 

highly desirable traits than if the target is described by unfavorable attributes. 

On the other hand, research on context-sharing has examined questions, akin to the proverb 

‘misery loves company’, where experiencing negative contexts seem to engender a desire for social 

connectedness. For example, Gray, Ishii, & Ambady (2011), have shown that when sadness was 

induced in participants by an emotion depiction of social loss, it enhanced attention to nonverbal 

cues and a desire to engage in social behaviors. The effects of a negative or distressing experience 

and why people seek contact with others when negative events occur has been extensively studied 

(Reis et al., 2010). For example, Schachter (1951) proposed that, when experiencing a negative 

event, people affiliate with others in order to reduce uncertainty about threatening stimuli. Indeed, 

recent work has shown that mere presence of others may directly reduce stress, an effect observed 

with both humans (e.g., Kirpatrick & Shaver, 1988) and nonhuman animals (e.g., Stanton, 

Patterson, & Levine, 1985). Therefore, negative experience elicits support-seeking for varied 

reasons. For example, the individual may desire material assistance, may wish to unburden oneself 

of distressing thoughts and feelings, may seek resources that bolster coping, or may simply desire 

comfort and reassurance (for reviews, see Stroebe & Stroebe, 1996; Taylor, 2007). Alternately, in 

positive-event sharing one may seek to share the happiness of experiencing it. For example, in an 

fMRI study Wagner et al. (2015), had participants view emotional (negative and positive) and 

neutral pictures simultaneously with their friend (shared) or alone (unshared). They found that 

ratings of subjective feelings were significantly improved when participants viewed emotional 

pictures together than alone. They also found activity increase in ventral striatum and medial 

orbitofrontal cortex, structures involved in reward processing. Interestingly, these effects occurred 

without any communication or interaction between the friends and according to the authors, the 
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results point to the basic human motivation to affiliate with others, particularly in emotional 

situations. 

Therefore, following the aforementioned research, a question that arises is about the effect 

of context and context-sharing on impression formation? If the mere presence of others may 

directly reduce stress in a negative experience, then would it also affect the impression one forms 

of the person merely present, even if the person is an unknown stranger? Also, what role would 

merely observing an unknown other experience the same event as the self, play in the impression 

formation of the co-experiencer? 
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Present Work 

Using a novel four-person computerized ball-toss task, we simulated a negative experience 

for the participant in which they experienced ostracism/social exclusion (i.e., the act of being 

excluded and ignored; Williams, 2001) along with an unknow stranger. 

The experiencing of social exclusion has been seen to affect moods (e.g., happiness) and 

psychological needs (e.g., being in control). For example, just 5-mins of experiencing ostracism 

(vs. social inclusion), either face-to-face or over the Internet, was shown to reduce targets’ feelings 

of belonging, control, self-esteem, and meaningful existence (for review, see Williams, 2001). 

Ostracism/social exclusion has been a widely studied construct and the response to experiencing 

ostracism has been shown to vary from behaviors and desires to reconnect to behaviors and desires 

to harm (Williams, 2001; Leary, Kowalski, Smith, & Phillips, 2003). We particularly focused on 

how sharing of ostracism affected the impression participants formed of the unknown co-excluded 

individual (i.e., the individual excluded along with the self). We hypothesized that sharing of a 

negative experience, even though with a stranger, would elicit positive impressions towards the 

co-excluded. Apart from gathering explicit evaluations toward the co-excluded we also procured 

implicit judgments as well in order to understand how implicit and conscious 

impressions/judgments are formed. To assess implicit judgments, we used Payne et al’s (2005) 

Affect Misattribution Procedure (AMP). Payne et al. (2005) theorize misattribution as “mistaking 

an effect of one source for the effect of another” (p. 278). Therefore, in a typical AMP task, 

participants are shown a series of primes (images or words), and each prime is followed in rapid 

succession by an ambiguous target (e.g., a neutral Chinese pictograph). Participants are asked to 

rate the target in terms of its visual or aesthetic pleasantness or unpleasantness while ignoring the 

primes. However, despite the instruction to ignore the prime, target ratings are biased by the 
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pleasantness/unpleasantness of the primes. Therefore, this bias is caused by an automatic 

evaluative response to the prime that is unintentionally misattributed to the target (Payne et al., 

2010). 
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Study 1 

Method 

Participants. Eighty female Cornell undergraduate students participated in the experiment 

for course credit (M=19.49 years, SD=2.10). The racial composition of the sample was 52.5% 

Caucasian, 16.3% Asian or Asian American, 8.8% African American, 11.3% Hispanic/Latino, and 

11.3% other ethnicities. 

We performed a post-hoc power analysis using the software package G*Power (Erdfelder, 

Faul, & Buchner, 1996) for a repeated-measures (within factors) ANOVA with 3 measurements 

(comparing excluder male, excluder female and co-excluded male). The results of our analysis 

indicated that with N=80, the study had 98% power to detect a medium effect size f=0.25, at a 5% 

alpha level, and medium correlation (r=0.30) among repeated measures.  

Experimental design. In this study, using a novel four-players’ version of the Cyberball 

ball-toss task, we assessed participants’ explicit and implicit evaluations of the players. In that, we 

used a within-subjects design. The dependent variables were the explicit (i.e., self-report measures) 

and implicit (i.e., using Affect Misattribution Paradigm) evaluations of the Cyberball players. The 

within-subject independent variable was the type of player in the Cyberball task (i.e., excluder, co-

excluded, control). 

Procedures. Participants completed the experimental procedures individually. All 

instructions and measures were administered using Inquisit 3.0.3.2 (Draine, 2009) on Windows 

XP-based computers with 17-inch CRT monitors with 1024 X 768 resolution. Participants first 

completed the explicit measures of mood and psychological needs, followed by the Cyberball task. 

Following the Cyberball task, they repeated the explicit measures of mood and psychological 

needs. Next, they completed the Affect Misattribution Task. The measures are explained in detail 
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below.  

 
Figure P3.1. Shows the order of the tasks that participants completed over time. 
 

Explicit measures of mood and psychological need. Both prior to and following the 

Cyberball task, all participants completed the computerized version of the explicit mood and 

psychological needs scale (based on Zadro, Williams, and Richardson’s (2004) ostracism 

measure). The scale consists of six sub-scales with three items in each scale. All eighteen items 

were randomly presented following procedures used by Anderson & Zayas (2012). They were all 

bipolar questions on a 7-point scale, assessing levels of need for belonging (“disconnected vs. 

connected,” “I belong vs. I don’t belong,” “like an outsider vs. like an insider”), control 

(“powerless vs. powerful,” “I have control vs. I lack control,” uninfluential vs. influential”), mood 

(“sad vs. happy,” “friendly vs. unfriendly,” “angry vs. pleasant”), self-esteem (“worthy vs. 

unworthy”, “inadequate vs. adequate”, “likeable vs. unlikeable”), meaningful-existence 

(“significant vs. insignificant”, “purposeless vs. purposeful”, “frustrated vs. satisfied”), and 

awkwardness (“uneasy/easy,” “comfortable/ uncomfortable,” “awkward/not awkward”). Overall, 

the Cronbach’s alpha was greater than 0.79 for each subscale (i.e., belonging, control, mood, self-

esteem, meaningful-existence, and awkwardness). For each sub-scale, an aggregate score was 

computed (see the Cronbach alphas for all scales in the supplementary material). 

Four-person Cyberball Task. Participants arrived at the laboratory and were seated in front 

of a computer. The experimenter explained that they would complete two ostensibly unrelated 

tasks to test their mental visualization and categorization skills. Participants were informed that to 
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practice their visualization skills, they would be playing a computer game called “Cyberball” (see 

Williams, Cheung, & Choi, 2000 for details), with three other students (two males and a female) 

remotely logged in elsewhere in the building. Unbeknownst, the three other players did not actually 

exist. All three players’ behaviors in fact, were preprogrammed. The experimenter informed the 

participant that they would be able to see the faces of the other three players and for the other 

players to see the participant, the experimenter asked if she could photograph the participant’s face 

to upload to the game portal. Upon receiving verbal consent for being photographed, the 

experimenter, using a digital camera, took a picture of the participant with a neutral expression 

and hair tied-up. The photo was shown to the participant to make-believe that it was indeed taken. 

The participant was told that their photo would be visible to other players but not to themselves. 

They were then seated at a computer and asked to sign an informed consent form while the 

experimenter left the room on the pretext of uploading the participant’s photo to the portal (but in 

reality, deleted it instead). A few minutes later, the experimenter returned to the room and the 

Cyberball game began. Figure P3.2 shows a screenshot of the Cyberball game as seen by the 

participant. The game began with one of the players throwing the ball to the participant or to one 

of the other players. When the participant received the ball, they used the computer mouse to click 

on the photo of the player they wanted to throw the ball to.1 There was only one condition – the 

ostracism condition and all participants were excluded along with one other player. Specifically, 

of forty total ball-tosses amongst the players, the participant and the co-excluded each received 

only 3 ball-tosses and then were completely excluded from the game (i.e., they did not receive the 

ball ever again). The remaining ball-tosses were only between the excluder players. 

                                                
1To make the Cyberball game more real to the participant, the players were given fake names, whose initials of the 
first and last names appeared below their respective faces. The participant was also asked to insert only the initials of 
their first and last names at the beginning of the game. 
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Figure P3.2. Sample screenshot of the four-person Cyberball task. The roles of the two male 
players was counterbalanced among participants such that one of the male players was the excluder 
and the other was the excluded. The female player was always an excluder. 

 

Face Stimuli. We used a total of 6 faces (four male faces and two female faces) to represent 

the players in the Cyberball task. Our novel four-player mixed-gender Cyberball task had two male 

players and two female players (one of them is the participant). We had two versions of the 

Cyberball task (A and B). Participants randomly assigned to version A played the game with faces 

M1 (male), M2 (male) and F1 (female). Those assigned to version B played the game with a 

different set of faces m1 (male), m2 (male) and f1 (female). The game was set-up such that the 

participant was always excluded. Of the 3 other players, two (one male and a female) were 

programmed to be excluders and the third player (male) was programmed to be excluded with the 

participant.2 In the AMP task, for participants that played version A of the game, version B faces 

                                                
2The position of all players and their roles as excluder and excluded was counterbalanced among participants. We 
used two different female faces to represent one of the excluder (F1 and f1); and four different male faces (M1, M2, 
m1, m2) for representing another excluder and the excluded. These faces were all counterbalanced among subjects 
such that participants saw M1 and M2 (or m1 and m2), but the roles of M1 and M2 (or m1 and m2) as excluder and 
excluded varied between participants. That is, for some participants, M1 (or m1) was the excluder and M2 (or m2) 
was the excluded and for others M2 (or m2) was the excluder and M1 (or m1) was the excluded. Similarly, some 
participants saw the face of F1 (or f1) the female player that was always an excluder in the game. We had a total of 
24 conditions to counterbalance all nuisance variables. Of the 24 conditions, 12 of the conditions consisted of M1, M2 
and F1 as players, where F1 was an excluder and the roles of M1 and M2 were counterbalanced among participants 
as excluder and excluded. In the remaining 12 conditions, m1, m2 and f1 were players with f1 as the excluder and the 
roles of m1 and m2 counterbalanced among participants as excluder and excluded. 
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were used as controls and vice versa.  

Explicit game-partner evaluations. Immediately following the Cyberball task, to assess 

the post-exclusion effects, participants were again asked to complete the mood and needs 

measures. Next, they were asked to report their explicit attitudes and feelings towards the other 

players. For each of the other three Cyberball game players, eleven evaluation questions (see 

supplementary material) were presented to the participants. To assess participants explicit 

evaluation of the game partners, each player’s photo was presented to the participant individually. 

Under the photo of the player, the eleven questions were presented one at a time. Participants were 

asked to rate each partner on each of the questions on a 9-point scale from 1(Not at all) to 9 (Very 

much). Specifically, participants were told “Even after very brief interactions, we usually form an 

opinion about the person we have just met. The following questions are aimed to investigate your 

opinion about the other participants with who you played the ball toss game. Let us remind you 

one more time that your answers will be kept strictly confidential and will not be shared with 

anyone including the other participants that played the game with you. Read each of the following 

statements carefully and indicate your response by clicking on the number that corresponds to 

your rating. Please be honest when responding.”  

A composite score of positive items was created with all 10 positive items and 1 negative 

item (reverse-scored) after checking for Cronbach’s Alpha (.935). 

Affect Misattribution Paradigm (AMP). Following the explicit evaluation of game 

partners, participants completed the Affect Misattribution Paradigm (AMP), that was instructed as 

an ostensibly unrelated task. Participants were seated in front of a computer and were informed 

that the study examined “how people make simple but quick judgments under distracting 

conditions.” Participants were instructed that they would see pairs of pictures flashed one after the 
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other, the first one being a real-life image and the second being a Chinese character. They were 

told that the real-life images simply served as a signal for the Chinese characters and that they 

should ignore the real-life images. They were told that instead, their task was to quickly judge the 

visual pleasantness of each Chinese pictograph. Participants were instructed to press the ‘E’ key 

on the keyboard if they judged the Chinese pictograph to be less than average in pleasantness and 

the ‘I’ key if they judged it to be more than average in pleasantness. The designation of the keys 

(i.e., E=pleasant; I=unpleasant) was counterbalanced between participants. In our AMP, the 

Chinese pictographs were presented closely in succession to the facial images of the excluder and 

excluded players along with unseen faces as controls. Figure P3.3 provides a sample illustration 

of a trial in AMP. 

Participants were presented with a total of seven primes. Of the seven primes, there were 

four male faces, two female faces and one neutral gray square. For any given participant, of the 

seven primes, two of the male faces and one of the females were the ones with whom they played 

the Cyberball game with and the other two male faces and one female face served as controls along 

with a neutral gray square.3 Participants completed a total of 70 randomly ordered trials with 

seventy different Chinese characters used as targets. Thus, each prime was repeated ten times (7 

primes X 10 repetitions = 70 trials). Each Chinese pictograph was paired with a prime picture in a 

new random order generated by the computer program for each participant. The task lasted 

approximately 6 min. Following the AMP, participants were debriefed. 

We predicted that the Chinese pictographs immediately following the excluders’ faces will 

                                                
3For those who play the Cyberball game with M1, M2 and F1, the remaining of the 3 faces (m1, m2, and f1) were 
controls during the AMP task and for those who play the game with m1, m2 and f1, the faces of M1, M2 and F1 
functioned as controls. For the analyses, the two male faces that were unseen by a participant depending upon the 
version and condition, were averaged to form a control male. This was then compared with the excluder and co-
excluded males, using a repeated measures ANOVA. 
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be categorized as more unpleasant compared to those following control faces. However, the 

Chinese characters following the co-excluded’s face will be categorized as more pleasant relative 

to those following the controls. 

 
Figure P3.3. Representative stimuli used in the AMP. In each trial of the priming task, the prime 
image appeared in the center of the screen for 75 ms, immediately followed by a blank screen for 
125 ms, and then a Chinese pictograph for 100 ms. Following the pictograph, a patterned mask 
consisting of black and white “noise” appeared until the participant responded. The next trial began 
as soon as participants made a response. 
 

Results 

 Explicit measures of mood and psychological need. Using a 6 sub-scales (mood, 

belongingness, control, self-esteem, meaningful-existence, and awkwardness) X 2 time (before 

and after) repeated measures ANOVA, we found significant main effects for the sub-scales 

(F(5,395) = 38.708, p < .001, ηp
2=.329) and for time (F(1,79) = 63.662, p < .001, ηp

2=.446). 

Importantly, there was a significant interaction between the sub-scales and time (F(5,395) = 

36.007, p < .001, ηp
2=.313). To further test the effect of time on the sub-scale scores, we ran 

pairwise comparisons for each subscale’s before and after scores. Because there were multiple 
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comparisons, we used the Bonferroni correction to adjust the alpha for identifying significant 

comparisons.4 Therefore, given that the Bonferroni correction is alpha/m, where alpha is the 

family-wise significance threshold (often 5%) and m is the number of comparisons, our corrected 

critical value/alpha was .05 (alpha)/6 (number of comparisons) = .008. As shown in the Figure 

P3.4, following the Cyberball task, participants reported significantly lower positive mood, lower 

sense of belongingness, lower control, lower self-esteem, lower sense of meaningful existence, 

and significantly more awkward. The descriptive statistics for the six sub-scales are reported in 

Table P3.1, and the pairwise comparisons along with their p-values and effect sizes are reported 

in Table P3.2. 

 

Figure P3.4. Higher scores represent greater mood and need as assessed by the sub-scales. The 
scores on the awkwardness scale was reverse-scored to facilitate interpretation. ***p<.001. 

 
  

                                                
4The most common way to control the familywise error rate is with the Bonferroni correction. You find the critical 
value (alpha) for an individual test by dividing the familywise error rate (usually 0.05) by the number of tests. 
Therefore, if one is doing 100 statistical tests, the critical value for an individual test would be 0.05/100=0.0005, and 
one would only consider individual tests with p < 0.0005 to be significant. 
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Table P3.1. Descriptive statistics for the six mood and need sub-scales assessed in Study 1, 
before and after the Cyberball task. 
 Before Ball-toss Game After Ball-toss Game 

Sub-Scales Min Max M SD Min Max M SD 

Mood 2.00 7.00 5.354 1.122 1.67 7.00 4.600 1.293 

Belongingness 2.00 7.00 5.041 1.123 1.00 7.00 3.842 1.406 

Control 1.00 7.00 4.850 1.220 1.00 7.00 3.954 1.392 

Self esteem 1.33 7.00 5.508 1.151 1.00 7.00 4.521 1.463 

Meaningful-existence 1.00 7.00 5.108 1.177 1.67 7.00 4.121 1.402 

Awkwardness 1.00 5.67 2.770 1.247 1.00 6.70 3.650 1.380 
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Table P3.2. Pairwise comparisons along with p-values and their effect sizes for the six mood and 
need sub-scales assessed in Study 1, before and after the Cyberball task. 

Pairwise Comparisons  

T1 vs. T2 Mdiff SD SE 95% CI t Df p d Lower Upper 

Mood 0.754 1.161 0.129 0.495 1.012 5.807 79 <.0001 -0.655 

Belong 1.200 1.291 0.144 0.912 1.487 8.313 79 <.0001 -0.947 

Control 0.895 1.259 0.140 0.615 1.176 6.364 79 <.0001 -0.717 

Self-esteem 0.987 1.329 0.148 0.691 1.283 6.643 79 <.0001 -0.759 
Meaningful 
existence 0.987 1.315 0.147 0.694 1.280 6.713 79 <.0001 -0.759 

Awkwardness -0.879 1.300 0.145 -1.168 -0.589 -6.047 79 <.0001 0.679 

Note. T1=time 1. T2=time 2. p=Bonferroni correct p-value for significance was <.008. d=Cohen’s 
d.  Cohen’s d was computed for the paired t-tests using the average SD from the two means. Also, 
correlations between the two means were used to correct for dependence between means using 
Morris and DeShon's (2002) equation 8. 

 

Explicit game-partner evaluations. A repeated measures ANOVA comparing the 

composite explicit positive evaluations of the three Cyberball players determined that there was a 

significant main effect of player on the average explicit positivity that the excluded participants 

reported (F(2,158) = 48.04, p < .001, ηp
2=.378). As reported in Table P3.3, Sidak-corrected 

pairwise comparisons showed that the positivity towards the co-excluded player was significantly 

greater compared to the positivity participants reported towards the male excluder (p<.001) as well 

as the female excluder (p<.001). Therefore, as shown in Figure P3.5, the co-excluded player was 

evaluated more positively compared to the two excluding players. As expected, the ostracized 

participants seemed to have a positive impression of the co-excluded, the person sharing the same 

negative experience with oneself. Interestingly, this effect was seen even when the participants 

had no information about the co-excluded, other than seeing them experience the ostracism like 

themselves.  
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Table P3.3. Pairwise comparisons of explicit positive evaluations of the Cyberball players in 
Study 1. 
Cyberball Players    95% CI for Mdiff 

I J Mdiff (I-J) SE p Lower 
Bound 

Upper 
Bound 

Excluder male 
Excluder female 0.013 0.121 .999 -0.283 0.308 

Co-excluded male -1.461* 0.186 .000 -1.916 -1.007 

Excluder female 
Excluder male -0.013 0.121 .999 -0.308 0.283 

Co-excluded male -1.474* 0.201 .000 -1.963 -0.984 

Co-excluded male 
Excluder male 1.461* 0.186 .000 1.007 1.916 

Excluder female 1.474* 0.201 .000 0.984 1.963 
Note. *p<.001. Sidak adjustment was applied for multiple comparisons. 

 

 
Figure P3.5. Mean explicit positivity of the Cyberball game players. Error bars represent 1 ± SE 
above or below the mean. Higher numbers represent greater positivity. Sidak correction was 
applied to adjust alpha for multiple comparisons. ***p <.001. ns = not statistically significant. 

 

Affect Misattribution Paradigm (AMP). Prior to analyzing the AMP data, data from two 

out of eighty participants were excluded from the analyses because they had pressed the same key 

for all the primes throughout the task. Data analyses were undertaken on the remaining seventy-
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eight participants. The proportion of pleasantness (or implicit positivity) was computed for each 

prime (i.e., three Cyberball players and the control) by dividing the number of trials on which a 

Chinese pictograph following the prime was categorized as pleasant by the total number of times 

the prime was presented, which was ten times. Next, the proportion of pleasantness or implicit 

positivity for the four primes were compared. 

Unlike with explicit positivity, a repeated measures ANOVA (with three Cyberball players 

and the control) determined that there was no significant main effect of player on the average 

implicit positivity (i.e., proportion of pleasantness; see Table P3.4) that the excluded participants 

reported (F(3,231) = 1.123, p = .341, ηp
2=.014). As shown in Figure P3.6, Sidak-corrected 

pairwise comparisons also showed no significant difference in the implicit positivity among the 

players (p>.05). Although the co-excluded player seems to have a higher proportion of implicit 

positivity, it was not significantly more than the other players or the control.  

 
Table P3.4. Descriptive Statistics for proportion of implicit positive evaluations of Cyberball 
game players on the AMP task during Study 1. 

Cyberball Players Min Max M SD 

Excluder male 0.00 0.90 0.501 0.227 

Excluder female 0.00 1.00 0.525 0.243 

Control male 0.00 0.95 0.507 0.192 

Co-Excluded male 0.10 1.00 0.550 0.210 
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Figure P3.6. Mean implicit positivity of the Cyberball game players and a control. Error bars 
represent 1 ± SE above or below the mean. Higher numbers represent greater proportion of implicit 
positivity (or pleasantness). Sidak correction was applied to adjust alpha for multiple comparisons. 
***p <.001. ns = not statistically significant. 
 

Discussion 

 In Study 1, we found that experiencing social exclusion affected the mood and 

psychological needs of the participants. Overall, participants reported feeling worse following 

exclusion compared to before. Next, we found that sharing a negative experience did engender a 

positive impression toward the person experiencing it with the self (i.e., co-excluded). However, 

this was true only with explicit, but not with implicit positivity. Importantly, from observing this 

increased explicit positivity toward the co-excluded, a question arises about whether sharing of the 

negative experience was what caused the positivity. An alternative explanation could be that the 

positivity toward the co-excluded is merely a contrast effect in comparison to the evaluation of the 

excluders. That is, the increased positivity may have simply been a disguised effect of increased 

negativity toward the excluders. Another possible explanation, one attested by extant social 

exclusion/ostracism research, could also be that participants evaluated the co-excluded more 

positively out of a desire to reconnect following the experience of social exclusion. In order to rule 
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out these explanations, in Study 2, we introduced another player in the Cyberball task, who was 

simply present but did not partake in the ball-tosses. This player was introduced to the participants 

as the ‘next-player’ who would be playing the game following the participant. Indeed, this player 

would serve as a control and would help explain the results found in Study 1. We expected that if 

the contrast effect compared to the excluders is what is driving the effect, then this control player 

should also be evaluated more positively. But, if the sharing of the negative experience is what is 

causing the effect, then the evaluation of the co-excluded should be greater than the control. Also, 

if the reconnection-following-exclusion is what is driving the effect, then there should ideally be 

no difference in evaluation of the co-excluded and the next-player. Therefore, in Study 2, we 

slightly modified the Cyberball task and attempted to replicate the effect found in Study 1.  
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Study 2 

 In Study 2, to test if sharing the negative experience is what is causing the increased 

positivity towards the co-excluded and no other potential causes, we slightly modified the 

Cyberball task. That is, a ‘next-player’ was included as part of the Cyberball game but did not 

participate in the game (i.e., neither as excluder or co-excluded) but rather was introduced as one 

of the upcoming players. Importantly, participants saw the photo of the next-player present 

throughout the task. 

Method 

 Participants. Sixty-four female Cornell undergraduate students participated in the 

experiment for course credit. Two participants were excluded because during debriefing they 

reported not having followed the instructions. Moreover, in the AMP task, they had hit the same 

key on every trial across all 70 trials. Of the remaining sixty-two participants (M=20.01 

years, SD=1.33), the racial composition of the sample was 50% Caucasian, 30.6% Asian or Asian 

American, 8.1% African American, 1.6% Hispanic/Latino, 6.5% other ethnicities and 3.2% did 

not report their ethnicity. 

We also performed a post-hoc power analysis using the software package G*Power 

(Erdfelder, Faul, & Buchner, 1996) for a repeated-measures (within factors) ANOVA with 4 

measurements (comparing excluder male, excluder female, next-player and excluded male). The 

results of our analysis indicated that with N=62, the study had 98% power to detect a medium 

effect size f=0.25, at a 5% alpha level, and medium correlation (r=0.30) among repeated measures. 
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Figure P3.7. Sample screenshot of the four-person Cyberball task as seen by the participant, 
modified with the introduction of the next-player 
 
 Procedure. The procedures and measures were similar to Study 1, except that for sake of 

comparing, both explicit and implicit evaluations were collected for the next-player as well. 

 Results 

 Explicit measures of mood and psychological need. Similar to Study 1, using a 6 sub-

scales (mood, belongingness, control, self-esteem, meaningful-existence, and awkwardness) X 2 

time (before and after) repeated measures ANOVA, we found significant main effects for the sub-

scales (F(5,305) = 32.837, p < .001, ηp
2=.350) and for time (F(1,61) = 46.788, p < .001, ηp

2=.434). 

Importantly, similar to Study 1, there was a significant interaction between the sub-scales and time 

(F(5,305) = 31.676, p < .001, ηp
2=.342). We ran pairwise comparisons for each subscale’s before 

and after scores, to further test the effect of time on the sub-scale scores. Similar to Study 1, we 

corrected the alpha for multiple comparisons (p<.008). As shown in the Figure P3.8, following the 

Cyberball task, participants reported significantly lower positive mood, lower sense of 

belongingness, lower control, lower self-esteem, lower sense of meaningful existence, and 

significantly more awkward. The descriptive statistics for the six sub-scales are reported in Table 

P3.5, and the pairwise comparisons along with their p-values and effect sizes are reported in Table 
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P3.6.  

Table P3.5. Descriptive statistics for the six mood and need sub-scales assessed in Study 2 before 
and after the Cyberball task 

 Before After 

Sub-scales Min Max M SD Min Max M SD 

Mood 3.33 7.00 5.39 1.00 2.00 7.00 4.57 1.32 

Belong 3.00 7.00 5.16 1.01 1.00 7.00 3.86 1.62 

Control 2.00 7.00 4.86 1.09 1.00 6.67 4.03 1.33 

Self-esteem 3.67 7.00 5.47 0.95 2.00 7.00 4.52 1.36 

Meaningful existence 2.33 7.00 5.08 0.98 1.33 7.00 4.14 1.44 

Awkwardness 1.00 5.67 2.78 1.13 1.00 6.00 3.67 1.34 
 

Table P3.6. Pairwise comparisons along with p-values and their effect sizes for the six mood and 
need sub-scales assessed in Study 2, before and after the Cyberball task. 

Pairwise Comparisons  

T1 vs. T2 Mdiff SD SE 95% CI t Df p d Lower Upper 
Mood 0.822 1.112 0.141 0.540 1.105 5.822 61 <.0001 -0.764 

Belong 1.301 1.502 0.190 0.919 1.682 6.818 61 <.0001 -0.921 

Control 0.827 1.127 0.143 0.541 1.114 5.784 61 <.0001 -0.748 

Self-esteem 0.951 1.136 0.144 0.662 1.240 6.590 61 <.0001 -0.883 
Meaningful 
existence 0.940 1.286 0.163 0.614 1.267 5.757 61 <.0001 -0.768 

Awkwardness -0.887 1.288 0.163 -1.214 -0.589 -5.420 61 <.0001 0.695 

Note. p=Bonferroni correct p-value for significance was <.008. d=Cohen’s d.  Cohen’s d was 
computed for the paired t-tests using the average SD from the two means. Also, correlations 
between the two means were used to correct for dependence between means using Morris and 
DeShon's (2002) equation 8. 
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Figure P3.8. ***p<.001. Higher scores represent greater mood and psycological needs as assessed 
by the sub-scales. The scores on the awkwardness scale was reverse-scored to facilitate 
interpretation. 
 

 Explicit game-partner evaluations. A repeated measures ANOVA determined that there 

was a significant main effect of player on the average explicit positivity that the excluded 

participants reported (F(3,183) = 54.689, p < .001, ηp
2=.473). Sidak-corrected pairwise 

comparisons (see Table P3.7) showed that the positivity towards the co-excluded player was 

significantly greater compared to the positivity participants reported towards the male excluder 

(p<.001) as well as the female excluder (p<.001). Interestingly, the positivity towards the co-

excluded player was also significantly greater compared to the control ‘next-player’ (p=.009). This 

provides evidence that it is not simply the need to reconnect that causes the increased positivity 

toward the co-excluded but rather the sharing of a negative experience is what drives the increased 

positivity. It should also be noted that the positivity toward the ‘next-player’ was also greater 

compared to the excluder male (p<.001) and the excluder female (p<.001). Therefore, one could 

interpret that the positivity toward the next-player may again be an effect of the negativity towards 

the excluders. Nevertheless, because the co-excluded was evaluated significantly more positively 
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compared to the next-player, it can be said that while the positivity toward the co-excluded is above 

and beyond the contrast effect and is caused by the sharing of an experience. 

Table P3.7. Pairwise comparisons of explicit positive evaluations of the Cyberball players in 
Study 2. 
Cyberball Players         95% CI for Mdiff 

I J Mdiff 
(I-J) SE p Lower 

Bound 
Upper 
Bound 

Excluder male 
Excluder female -0.126 0.101 .771 -0.401 0.149 
Next player -1.230* 0.158 .000 -1.660 -0.800 
Co-excluded male -1.611* 0.186 .000 -2.117 -1.106 

Excluder female 
Excluder male 0.126 0.101 .771 -0.149 0.401 
Next player -1.104* 0.157 .000 -1.530 -0.678 
Co-excluded male -1.485* 0.182 .000 -1.980 -0.990 

Next player male 
Excluder male 1.230* 0.158 .000 0.800 1.660 
Excluder female 1.104* 0.157 .000 0.678 1.530 
Co-excluded male -0.381* 0.115 .009 -0.694 -0.068 

Co-excluded male 
Excluder male 1.611* 0.186 .000 1.106 2.117 
Excluder female 1.485* 0.182 .000 0.990 1.980 
Next player 0.381* 0.115 .009 0.068 0.694 

Note. *p<.001. Sidak adjustment was applied for multiple comparisons. 
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Figure P3.9. Mean explicit positivity of the Cyberball game players, and the next-player. Error 
bars represent 1 ± SE above or below the mean. Higher numbers represent greater explicit 
positivity. Sidak correction was applied to adjust alpha for multiple comparisons. **p<.01, ***p 
<.001.  
 

Affect Misattribution Paradigm (AMP). Again, similar to Study 1, unlike for explicit positivity, 

a repeated measures ANOVA determined that there was no significant main effect of player on the 

average implicit positivity that the excluded participants reported (F(4,244) = 0.903, p = .463, 

ηp
2=.015). Sidak-corrected pairwise comparisons also showed no significant difference in the 

implicit positivity among the players (p>.05; see Figure P3.10).  

Table P3.8. Descriptive Statistics for proportion of implicit positive evaluations of game players 
on the AMP: 

Cyberball Players Min Max M SD 

Excluder male 0.20 0.90 0.500 0.162 

Excluder female 0.00 0.90 0.506 0.220 

Control male 0.10 1.00 0.546 0.198 

Next player male 0.10 0.90 0.540 0.185 

Co-Excluded male 0.20 0.90 0.532 0.170 
Note. Control male is the face that participants never saw. Next player is the face that participants 
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saw but did not interact/play Cyberball with. 
  

 
Figure P3.10. Mean implicit positivity of the Cyberball game players, the next-player and a 
control. Error bars represent 1 ± SE above or below the mean. Higher numbers represent greater 
proportion of implicit positivity (or pleasantness). Sidak correction was applied to adjust alpha for 
multiple comparisons. 
 

Discussion 

 In Study 2, we replicated the findings from Study 1, in that the person experiencing the 

negative experience with the self (i.e., co-excluded) was explicitly evaluated more positively 

compared to the excluders. We also show that this effect was not necessarily a contrast effect of 

disliking the excluders. Specifically, a control player (i.e., the next player), who was neither a co-

excluded nor an excluder, was also evaluated significantly more positively compared to the 

excluders. But, importantly, the positivity towards the co-excluded exceeded the positivity 

toward the control player. Therefore, the effect of sharing a negative experience indeed elicited 

the increased positivity toward the co-excluded. Interestingly enough, this positivity was seen 

even when participants had no other information available about the co-excluded, other than 

merely viewing them experience social-exclusion like the self. 
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General Discussion 

 In two studies, we show that, despite the lack of any individuating information, a positive 

impression was formed toward a person, merely by seeing the person experience a negative event 

with the self. This positive impression was not a contrast effect caused by seeing the perpetrators 

of the negative experience in bad light and nor was it an effect of a desire to reconnect following 

a negative experience. Interestingly, the effects were limited only to explicit but not implicit 

evaluations. Specifically, we found that, in a social exclusion situation, in which the participant 

and one other person (i.e., co-excluded) was excluded, the person excluded with the participant 

was evaluated more positively compared to the excluders (Study 1 and 2). We also show that this 

positivity toward the co-excluded person was significantly more than the positivity toward a 

control person who was neither a co-excluded nor an excluder (Study 2). Therefore, these studies 

attest the importance of contexts in impression formation as well as the distinct effect of sharing a 

context on impressions formed.  

 What might contribute to such effects? Empathy research could possibly offer one 

explanation. Empathy is a complex form of psychological inference that enables one to understand 

the personal experience of another person through cognitive/evaluative and affective processes 

(Danziger, Prkachin, & Willer, 2006; Ickes, 1999; Decety & Jackson, 2005). Of particular 

importance may be empathy for pain. Particularly because social pain, experienced during social 

exclusion/loss etc., hurts physically, even when one sees it in others. It has been shown that the 

distress caused by social pain activates brain circuits that are related to physical pain (Eisenberger, 

Lieberman, & Williams, 2003). Further, this activation is seen not only during directly experienced 

social pain but also during empathy for social pain (Novembre, Zanon, & Silani, 2015). Therefore, 
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the components of empathy for pain involve the perception and judgement of the other’s pain, as 

well as self-oriented (e.g. distress) and other-oriented (e.g. compassion) affective responses 

(Batson, 1991). And, these components of empathy depend upon both bottom-up processes (e.g., 

contextual pain cues) and top-down processes (e.g., perceiver’s own experiences; Goubert et al., 

2005). In our studies, assuming that the participant experienced social pain, as evidenced by the 

significant reduction in mood and psychological needs following social exclusion and viewing 

another person experience the same social exclusion as the self (contextual cue), one can expect 

that both top-down and bottom-up processes were at play. Therefore, even when the participants 

had no access to whether the other person felt the same social pain as oneself, the participants 

perceived them to be experiencing social pain. Indeed, recent findings suggest that empathy for 

pain may involve a ‘mirror-matching’ simulation of the affective and sensory features of others’ 

pain (Schott, 2015). 

Similarly, the Perception-Action Model, suggests that perception of a given behavior in 

another individual can automatically activate representations of the personal experiences 

associated with that behavior in the perceiver (Preston and de Waal, 2002). Indeed, several fMRI 

studies have shown that merely watching, hearing or imagining other individuals in pain activates 

neural structures involved in the affective component of self-pain processing (Morrison et al., 

2004; Osaka et al., 2004; Singer et al., 2004; Botvinick et al., 2005). Therefore, these evidences 

point to a shared representation of sensory and affective aspects of self and others’ pain at the 

neural level and promotes the possibility that a perceiver’s own sensitivity to pain might in part 

shape her/his perception and affective responses to the pain of others (Jackson et al., 2005; Saarela 

et al., 2007). 
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 Moreover, the extent to which individuals view self and others as similar or different is 

highly contextually dependent. For example, when individuals are asked to make self/other trait 

comparisons, the extent to which individuals view the other as similar or dissimilar to the self 

depends on whether the self is the comparative target or referent. Comparing others to the self, 

highlights differences between self and other, whereas comparing self to the other yields more 

similar self/other ratings (Decety & Sommerville, 2003), which perhaps was the case in our 

studies. Therefore, one can expect that through the empathic process of self as well as others’ pain 

of experiencing social exclusion, a sort of shared identity is created between the two individuals. 

Shared identity can also affect how individuals perceive each other and may motivate them to learn 

more about each other (Hinds & Mortensen, 2005). Therefore, because both, the participant and 

the co-excluded partner, experienced social exclusion—a shared experience and the shared social 

pain/emotional state albeit perceived by the participant, perhaps caused the participant to attribute 

one’s own feelings and attributes to the other, thereby forming positive impressions. Thus, when 

asked for their explicit evaluation, the only person characteristic about the co-excluded that was 

cognitively accessible—that is, the extent to which a person characteristic quickly and easily 

comes to mind for the perceiver, is that he experienced the same negative experience as the self. 

Therefore, with this highly accessible information, the participants might have evaluated the 

partner more positively.  

Are negative and positive experiences same? Firstly, negative experiences are robust. That 

is, compared to positive, negative information, experiences, and persons tend to elicit more 

physiological arousal, draw greater attention, and exert greater impact on our judgments and 

impressions of the person. Specifically, work on person perception (see Kanouse & Hanson, 1972) 

indicates that people weight negative information more heavily than positive information when 
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making judgments about others (e.g., Fiske, 1980; Zanna & Hamilton, 1972). Indeed, in our 

studies, we see that excluders were evaluated more negatively compared to the co-excluded (Study 

1) and the control player (Study 2). According to Adams et al. (2003), our brains seem to be 

hardwired to detect negative behaviors. This is important because telling good from bad 

individuals, within our social world, is important for survival and well-being. In an interesting 

study, Ito et al. (Ito, Larsen, Smith, & Cacioppo, 1998) presented participants with positive, 

negative, and neutral images while recording their event-related brain potentials (ERPs). They 

found that different parts of the brain reacted to positive and negative images and that the response 

to negative images was over all greater. Thus, they concluded that negative information weighed 

more heavily on the brain (p. 887). Therefore, even in impression formation/person perception 

research, it is clear that, when perceiving people, negative information outweighs the influence of 

positive information (Pratto & John, 1991, Baumeister et al., 2001). This asymmetry in the 

weighting of positive and negative information may also mean that such positive impressions may 

be formed for persons that share more negative rather than more positive experiences. 

Thus, although we found that one forms positive impressions for a person merely viewed 

as sharing a negative experience as the self, this was true only for explicit (but not implicit) 

impression formation. According to the model of dual attitudes proposed by Wilson, Lindsey and 

Schooler (2000), When one of the evaluations is prepotent (explicit), it is considered to be the only 

evaluation existing within oneself. Therefore, people do not feel conflicted or ambivalent. 

However, the other less dominant (implicit) evaluation may still prevail and may be expressed 

under certain circumstances. According to this model, explicit attitudes and implicit attitudes 

toward the same attitude object can thus coexist in memory. While implicit attitudes are activated 

automatically, the explicit attitude requires more capacity and motivation to retrieve from memory. 
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When people are able to retrieve an explicit attitude, it overrides the implicit attitude, but with the 

lack of capacity or motivation to retrieve an explicit attitude, the implicit attitude emerges. 

Therefore, people report the one that is most accessible. That said, would this first impression, 

formed on the basis of one’s own personal experience and inference of the other, last? Fiske & 

Neumann would suggest that individuated (vs. categorical) and complex (vs. simple) impressions 

are more valuable as they allow perceivers to use the impressions more judiciously based on the 

situation. Moreover, complex and individuated impressions disintegrate less easily and can help 

avoid breakdowns such as misattribution, mistrust, and consequently, conflict. 

Future research should examine the effects of both positive and negative shared contexts 

on impression formation along with the question of how perverse and stable such impressions 

based on shared-experiences can be.  
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PAPER 3—SUPPLEMENTARY MATERIAL 

Study 1 

Procedures 

 Cyberball task instructions. At the beginning of the Cyberball game, participants were 

instructed as such: “In a few moments, you will begin playing 'Cyberball,' a ball tossing game with 

three other participants over our network. Every player can see the picture of the three other 

players (but not their own). Only players’ initials (not name) are used during the experiment to 

identify players. We assume that none of the players know the others prior to this game. If, once 

you start the game, you recognize any of the other players, please tell the experimenter right away. 

The game is very simple. Each player has the opportunity to toss the ball to each of the other 

players. When the ball is tossed to you, you may click on the photo of the player you want to throw 

it to. Remember, what is important is not your ball tossing performance, but that you mentally 

visualize the entire experience. You will be asked about it after the game. Imagine what the others 

look like. What sort of people are they? Where are you playing? Is it warm and sunny or cold and 

rainy? Create in your mind a complete mental picture of what might be going on if you were 

playing this game in real life with these players. If you have any questions, please ask the 

experimenter at this time. Otherwise, please click start to begin.” 

 

 Face Stimuli. Fifty-two workers (30 females; Mage = 33.08 years, SD = 12.26) on Amazon’s 

Mechanical Turk Website (www.mturk.com) were randomly assigned to rate photographs of either 

eighteen male faces or eighteen female faces from the Radboud Faces Database (Langner et al., 

2010), for $0.50. The Mturk workers had to rate the faces on eleven traits (Attractiveness, Caring, 

Aggressiveness, Intelligence, Confidence, Emotional stability, Trustworthiness, Responsibility, 

http://www.mturk.com/
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Sociable, Dominance, and Threatening) on a 7-point Likert scale (1 = not at all, 7 = very). One 

criterion for face selection was that there had to be no significant difference between the mean 

attractiveness ratings of the two male faces in each version or between the two female faces 

between versions. 

 

 

Figure P3.S1. Photographs of the four male and two female faces used in both studies. Of the four 
male faces two (i.e., M1, M2) were used in version A along with a female face (i.e., F1). The two 
other male faces (i.e., m1, m2) were used in version B along with a female face (i.e., f1). The two 
male faces in each version were equated on attractiveness. In the AMP task, for participants that 
saw version A faces, version B faces were used as controls and vice versa. Below each photograph, 
we report the face’s mean attractiveness rating, standard deviation, and p value corresponding to 
a paired t-test in which the male faces’ average rating of attractiveness, in each version were 
compared to each. Higher numbers reflect greater attractiveness. There was no significant 
difference between the faces in each version. 
 

Cronbach Alphas for mood and needs scales. The following are the Cronbach alphas for 

the six mood and needs sub-scales assessed before and after the Cyberball task measured in Study 
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1. 

Mood Scale: Happy vs. sad, Friendly vs. unfriendly, Pleasant vs. unpleasant 

Before Cyberball Task After Cyberball Task 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.807 .808 3 .858 .858 3 
 

Belongingness Scale: Connected vs. disconnected, I belong vs. I don't belong, Like an outsider 

vs. like an insider 

Before Cyberball Task After Cyberball Task 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.793 .793 3 .884 .884 3 
 

Control Scale: Powerless vs. powerful, I have control vs. I lack control, Uninfluential vs. 

influential 

Before Cyberball Task After Cyberball Task 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.861 .861 3 .904 .905 3 
 

Self-esteem Scale: Worthy vs. unworthy, Inadequate vs. adequate, Likeable vs. unlikeable 

Before Cyberball Task After Cyberball Task 
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Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.870 .872 3 .898 .900 3 
 

Meaningful-existence Scale: Significant vs. insignificant, Purposeless vs. purposeful, Frustrated 

vs. satisfied 

Before Cyberball Task After Cyberball Task 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.815 .815 3 .838 .838 3 
 

Awkwardness Scale: Awkward vs. not awkward, Comfortable vs. uncomfortable, Uneasy vs. at 

ease 

Before Cyberball Task After Cyberball Task 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.815 .831 3 .785 .795 3 
 

Explicit partner evaluation.  For each of the other three Cyberball game players, eleven 

questions (e.g., How close do you feel to this person? How close do you feel to this person? How 

positive do you feel towards this person?) were presented to the participants. Participants saw the 

photo of each of the players along with each of the questions presented individually and were 

asked to rate the player on a 9-point scale from 1(Not at all) to 9 (Very much). 
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Cronbach Alphas for the eleven-explicit evaluation questions. A composite score of 

positive items was created with all 11 positive items and 1 negative item (reverse-scored) after 

checking for Cronbach’s Alpha. 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.935 .936 11 
 

Table P3.S1. The means and standard deviations of the ratings on the explicit attitude items for 
each of the Cyberball players. 
 

 Excluder male Excluder female Co-Excluded male 

Explicit Attitude Items M (SD) M (SD) M (SD) 

Close 2.500 (1.377) 2.287 (1.442) 3.975 (1.974) 

Similar 2.812 (1.406) 3.062 (1.553) 4.525 (2.086) 

Like 3.700 (1.408) 3.800 (1.495) 5.025 (1.492) 

Future friends 3.725 (1.542) 3.762 (1.477) 5.187 (1.714) 

Enjoy working 3.500 (1.542) 3.325 (1.704) 5.100 (1.650) 

Understand you 3.125 (1.562) 3.375 (1.738) 4.562 (1.888) 

Understand feelings 3.137 (1.532) 3.275 (1.653) 4.787 (1.839) 

Accepting 3.637 (1.678) 3.975 (1.834) 5.150 (1.661) 

Trust 3.212 (1.498) 3.325 (1.548) 4.650 (1.793) 

Positive feelings 3.700 (1.545) 3.562 (1.639) 5.137 (1.589) 
Negative feelings 4.150 (2.000) 4.987 (2.137) 3.125 (1.617) 
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Table P3.S2. Descriptive Statistics for explicit composite positive evaluation of game players in 
Study 1 
 

Cyberball players Min Max M SD 

Excluder male 1.00 6.09 3.536 1.125 

Excluder female 1.00 6.82 3.523 1.199 

Co-Excluded male 1.73 8.00 4.997 1.354 
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Study 2 

Cronbach Alphas for mood and needs scales. The following are the Cronbach alphas for 

the six mood and needs sub-scales assessed before and after the Cyberball task measured in Study 

2. 

Mood Scale: Happy vs. sad, Friendly vs. unfriendly, Pleasant vs. unpleasant 

Before Exclusion After Exclusion 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.807 .808 3 .858 .858 3 
 

Belongingness Scale: Connected vs. disconnected, I belong vs. I don't belong, Like an outsider 

vs. like an insider 

Before Exclusion After Exclusion 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.793 .793 3 .884 .884 3 
 

Control Scale: Powerless vs. powerful, I have control vs. I lack control, Uninfluential vs. 

influential 

Before Exclusion After Exclusion 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.861 .861 3 .904 .905 3 
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Self-esteem Scale: Worthy vs. unworthy, Inadequate vs. adequate, Likeable vs. unlikeable 

Before Exclusion After Exclusion 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.870 .872 3 .898 .900 3 
 

Meaningful-existence Scale: Significant vs. insignificant, Purposeless vs. purposeful, Frustrated 

vs. satisfied 

Before Exclusion After Exclusion 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.815 .815 3 .838 .838 3 
 

Awkwardness Scale: Awkward vs. not awkward, Comfortable vs. uncomfortable, Uneasy vs. at 

ease 

Before Exclusion After Exclusion 

Reliability Statistics Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items Cronbach's 

Alpha 

Cronbach's Alpha 
Based on 

Standardized Items 
N of Items 

.815 .831 3 .785 .795 3 
 

Explicit Evaluation: 

A composite score of positive items was created with all 10 positive items, after checking for 

Cronbach’s Alpha. 

Reliability Statistics 
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Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.935 .936 10 
 

Table P3.S3. The means and standard deviations of the ratings on the explicit attitude items for 
each of the Cyberball players, measured in Study 2. 

 Excluder male Excluder female Next-player Co-Excluded male 

Explicit Attitude Items M (SD) M (SD) M (SD) M (SD) 

Close 2.693 (1.615) 2.338 (1.236) 3.822 (1.815) 4.741 (1.791) 

Similar 3.112 (1.505) 3.209 (1.631) 4.145 (1.638) 5.516 (1.817) 

Like 3.693 (1.521) 3.951 (1.551) 4.871 (1.093) 5.354 (1.202) 

Future friends 3.564 (1.625) 3.806 (1.657) 5.032 (1.115) 5.419 (1.443) 

Enjoy working 3.580 (1.732) 3.241 (1.606) 4.822 (1.138) 5.290 (1.285) 

Understand you 3.290 (1.540) 3.500 (1.555) 4.338 (1.639) 4.967 (1.525) 

Understand feelings 3.387 (1.550) 3.661 (1.608) 4.580 (1.594) 5.225 (1.530) 

Accepting 3.612 (1.463) 3.629 (1.671) 4.790 (1.307) 5.500 (1.387) 

Trust 3.258 (1.481) 3.500 (1.399) 4.322 (1.327) 5.016 (1.324) 

Positive feelings 3.661 (1.598) 3.741 (1.492) 4.887 (1.102) 5.467 (1.314) 
Negative feelings 5.451 (2.013) 4.790 (1.976) 3.677 (1.637) 6.371 (2.04 
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Table P3.S4. Descriptive Statistics for explicit composite positive evaluations of game players in 
Study 2.  

Cyberball Players Min Max M SD 

Excluder male 1.18 6.18 3.49 1.12 

Excluder female 1.64 6.82 3.61 1.03 

Next player male 1.73 7.27 4.72 0.96 

Co-Excluded male 2.64 7.45 5.10 1.04 
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WHEN I LOOK TO YOU! - PARTNER’S FACIAL RESPONSIVENESS TO ONE’S 

DISTRESS ALTERS IMPLICIT FELT-SECURITY AND PARTNER EVALUATION 
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Abstract 

In the definition of attachment, the concept of secure base and the nature of treatment 

during distress are very important. Proximity seeking is dependent on an individual’s subjective 

experience and evaluation of several internal and external factors relating to security-insecurity. 

Therefore, a partner’s responsiveness during distress is crucial for the formation of attachment 

bonds. It has been emphasized that a caregiver’s responsiveness to one’s affective signals is 

important for regulating felt-security. Indeed, following the Process Model of Attachment 

(Mikulincer & Shaver, 2003) and based on the principles of social regulation of emotion, in Study 

1, we replicated Beckes, Simpson, & Erickson’s (2010) experiment 1 findings. Specifically, we 

found that when Duchenne-smiling faces were implicitly paired with negative or distressing 

stimuli (vs. neutral stimuli), later in a Lexical Decision Task, these faces were strongly associated 

(i.e., faster reaction time) with words reflecting attachment security (vs. insecurity). Further, in 

Study 2, we examined the effects of implicitly pairing smiling (i.e., accepting) versus disgust (i.e., 

rejecting) faces with negative or distressing stimuli (vs. neutral stimuli) on partner evaluative 

words that signal security (vs. insecurity). We found that smiling/accepting faces, during distress 

led to strong association with secure partner evaluative words but disgust/rejecting faces during 

distress led to association with insecure partner evaluative words. Importantly, attachment-anxiety 

or attachment-avoidance, did not moderate these findings. Therefore, partner-responsiveness and 

sensitivity to one’s affective signals can regulate felt security, implicitly. These findings are 

important in understanding how mental representations function. Moreover, they show that 

different partner responses to one’s distress can alter felt-security. Hence, they attest the role of 

mental representations as ‘working’ models precisely because they tend to change in relation to 

variations in interaction patterns with attachment figures. 
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Introduction 

The Attachment Behavioral System (ABS) is activated during stress and is deactivated 

during calm/no stress (see Mikulincer & Shaver, 2007). The presence of one’s partner during 

periods of stress provides a safe haven and the presence during no stress/exploration provides a 

secure base. A partner’s availability as a safe haven (when stressed) as well as secure base (for 

exploration when not stressed) are both important for forming a secure attachment and for healthy 

psychological functioning. 

Internal working models are internalized representations or internalized scripts (i.e., 

‘if…then’ schemas; Baldwin, 1997) of the reactions of attachment figures towards one’s needs 

(e.g., safety, love, affection etc.). Stability of bonds is facilitated when partners are available and 

responsive to each other’s needs, but when reliable support diminishes or is not perceived, bonds 

begin to decay. Bowlby (1988), contended that impactful interactions with significant others 

throughout life have the effect of updating a person’s attachment working models. 

According to the Social Baseline Theory (SBT) by Coan (2008), ‘social proximity’ is THE 

baseline for our ecological adaptation and functioning. SBT asserts that the human brain is 

designed to assume that it is embedded within a relatively predictable social network characterized 

by familiarity, joint attention, shared goals, and interdependence. This assumption is grounded in 

neuroscientific investigations of ‘social support’. For example, Coan, Schaefer, and Davidson 

(2006) observed that the brain structures typically involved in regulating emotion (e.g., 

dorsolateral prefrontal cortex) are actually less active when social support is provided and no other 

potential inhibitory structures appeared to be more active in the presence of social support. 

Accordingly, they believe that social proximity and interaction might not regulate emotion by 
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activating regulatory processes intra-individually but instead signal a return to – or maintenance 

of – a baseline state of relative calm. Therefore, when proximity is maintained or reestablished, 

the brain is simply less vigilant for potential threats, because it is embedded within the social 

environment, which it can predict, is familiar with and hence adapted to. This baseline state 

requires less emotional activation and commensurably less self-regulatory inhibition (Beckes & 

Coan, 2011; p. 977). 

Thus, there are two important normative lessons to glean from the SBT. (1) The first lesson 

is – social proximity is our baseline state of functioning. Such a baseline can be considered a 

product of highly reliable mental models of expectations and predictability regarding the social 

environment, wherein one’s social needs have been consistently satiated and expectations reliably 

met (i.e., partner is present whenever one needs). (2) The second lesson is – when one’s mental 

models of baseline functioning are rendered incongruent, due to a mismatch or change in the social 

milieu (i.e., partner’s responsiveness is inconsistent or negative), and no longer help predict the 

environment, one’s functioning is steered away from the baseline. 

Herbert Mead (1934/1970), in alignment with the social baseline theory, argued that social 

relationships are only possible as a result of the symbolic representations and expectations formed 

by social actors as they undergo interpersonal experiences. According to Mead, it is this uniquely 

human ability for symbolic representations that allows us to abstract and internalize social 

experiences, and it is such mental models that are the key to understanding interpersonal behavior 

in general, and social relationship processes in particular (Forgas & Fitness, 2008). 

Therefore, the principal purpose of working models is to allow one to make predictions 

and create simulations of future events in a particular domain of experience (Bowlby, 1969). More 

specifically, attachment related working models are cognitive representations of self and others, 
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evolved out of experiences with attachment figures and are concerned with the regulation and 

fulfillment of attachment needs (e.g., comfort and security needs). Early working models of 

attachment consolidate a child’s memory about efforts to gain comfort and security, and the typical 

outcomes (esp. caregiver reactions) of those efforts (Main, Kaplan, & Cassidy, 1985). Therefore, 

internal working models are organized representations of past behavior and experience that 

provide a framework for understanding new experiences and guiding social interaction (Jones, 

1990). 

Analogous to infants, adults too, activate and deactivate the ABS depending on the 

availability and responsiveness of their partners (Shaver, Hazan, & Bradshaw, 1988). Particularly, 

working models are molded on the basis of emotional exchanges between individuals (both in 

infancy and in adulthood) and are elaborated on the basis of how successful such exchanges have 

been in the past. (Fiske & Pavelchakm, 1986). 

Facial expressions as proxies for responsiveness. Faces are highly essential for the 

development of interacting minds. They comprise one of the most extensive sets of social stimuli 

that we encounter as humans and can be experienced or perceived across a variety of dimensions 

and provide a wealth of information about another person (e.g., trustworthiness) and the 

surrounding environment (e.g., impending threat; Fareri, & Delgado, 2014).  

One of the most important types of emotional information encountered in social interaction 

is that of facial expression of emotion (Buck, 1988; Ekman, 1982; Fridlund, 1994). Specifically, 

facial expressions not only provide valuable information about the emotional state of the person 

(Ekman & Friesen, 1975), but also about the behavioral requirements of that state for the perceiver 

(Chovil, 1991; Fridlund, 1994; Frijda, 1986; Knutson, 1996). For instance, sadness signals a need 

to be taken care of, which places the perceiver in a caretaker role; anger signals the necessity to 
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handle conflict, which places the perceiver in either an attack or a negotiating role. Indeed, Kane, 

McCall, Collins, and Blascovich (2011) hypothesized that when placed in a novel and threatening 

environment, adults would be highly attuned to signals – even nonverbal signals of their partner’s 

attentiveness and emotional availability. Therefore, the value of faces and the emotional 

information they convey is augmented in the context of close relationships. For example, Baldwin, 

Carrell, and Lopez (1990) found that subjects who were subliminally shown the disapproving 

facial image of a significant other evaluated their own performance more negatively than subjects 

shown an approving face, or a disapproving face of an unfamiliar person. Also, Field et al. (1986) 

showed that babies are more distressed when exposed to their maternal still-face than during 

physical separation. On similar lines, according to Sorce et al. (1985), social referencing 

demonstrates that young children use parents’ emotional expressions as guides in approaching or 

withdrawing from both physical and social stimuli. Sorce and Emde (1981) also showed that 

despite the mother’s physical presence, her emotional unavailability caused more displeasure and 

inhibited the child’s exploration. On contrary, they also showed that mother’s emotional 

availability has a significant effect on the infant’s affective, social and exploratory behaviors. 

Further, Ainsworth et al. (1969, 1978) through their pioneering work examining several 

mother-infant dyads have emphasized “the most important aspect of maternal behavior commonly 

associated with the security-anxiety dimension of infant attachment is manifested in different ways 

in different situations, but in each it emerges as sensitive responsiveness to infant signals and 

communications” (p. 152). Accordingly, Niedenthal and colleagues (2002), examined the effects 

of attachment orientation on the perceptual processing of facial emotions stimuli. Participants 

played computerized movies of faces that expressed happiness, sadness, and anger. Over the 

course of the movies, the facial expressions became neutral. Participants were asked to report the 
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frame at which the initial expression no longer appeared on the face, under a distress (vs. no 

distress) condition.  They found that in the absence of distress, fearfully attached individuals saw 

the offset of both happiness and anger earlier, and preoccupied and dismissive individuals later 

than the securely attached individuals. Whereas in the presence of distress, insecurely attached 

individuals, in general, perceived the offset of negative facial expressions as occurring later than 

did the secure individuals. Therefore, motives, both situational (e.g., a trust game) and personal 

(e.g., partner-idealization) can alter face perception. Moreover, it was seen that emotional 

expressions can also substantially affect the processing of faces, depending on one’s chronic 

dispositions (e.g., attachment orientation). 

The aforementioned studies present substantial evidence for the importance of facial 

emotional expressions in close relationships. Given that (1) communication in close relationships 

is affectively charged; (2) that faces provide enormous emotional information; and (3) that face 

perception can uncover important internal representations in individuals, facial emotional 

expressions are ideal instruments in the study of partner responsiveness and its effect under varying 

conditions. For example, using facial expressions in implicit tasks may help uncover how 

individuals “picture” their partners in the mind and how, depending on the partner mental 

representations, individuals can come to picture their partners differently. 
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Present Work 

In this work, we examine the effect of various facial emotional expressions as proxies for 

positive versus negative partner responsiveness during distress. Repeated attachment-related 

interactions form the basis for increasing or decreasing stability in mental representations of self, 

partner, and relationships. According to Bowlby (1969/1982), variations in caregiver responses to 

an individual’s bids for proximity, protection and support alter the operation of the attachment 

system within a particular interaction. Therefore, we examine if implicit felt-security would alter 

(i.e., strengthened or weakened) in response to positive and negative partner responsiveness during 

distress. In a way, we test the notion that mental representations are malleable. 

Mental representations are also called ‘working’ models because they tend to change in 

relation to variations in interaction patterns with attachment figures. According to Bowlby (1969), 

if working models of attachment relationships are to provide accurate predictions of the world, 

they must be revised when life circumstances change. Given that the primary function of mental 

models/representations is to guide functioning, particularly interpersonal functioning, it is 

important to note that mental models are not static but rather flexible, in that, people possess the 

capacity for noting change in levels and/or patterns of attachment security over time. Changes in 

representations of one’s partner, will automatically prompt changes in an individual’s cognitive, 

affective and behavioral functioning, particularly in relation to the partner and, to some extent, 

pervasively as well. 

Therefore, using Beckes, Simpson, and Erickson’s (2010) methodology and procedures we 

examined (in Study 1) if smiling faces, when implicitly paired with a distressing (vs. neutral) 

stimulus would be associated with secure (vs. insecure) attachment words in a Lexical Decision 

task (LDT). 
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Beckes, Simpson and Erickson (2010) used only Duchenne-smiling faces as conditioned 

stimuli. They conducted the study in 2 phases— the learning phase and the testing phase. In the 

learning phase the smiling faces are implicitly paired (below threshold of explicit recognition) with 

unconditioned stimuli (e.g., striking snake or rolling-pin). The face (i.e., Conditioning Stimulus) 

is presented following the distress (vs neutral) stimulus (i.e., Unconditional Stimulus). In the 

testing phase, these faces are used as primes before target words and letter strings. Subjects 

reported whether each target following a face was a word or a non-word. The words were from 4 

categories: attachment-related secure words, attachment-related insecure words, non-attachment 

positive words and non-attachment negative words. Participants also completed the Adult 

Attachment Questionnaire (AAQ; Simpson, Rholes, & Phillip, 1996). 

They found that distress (vs. neutral)-stimulus-paired Duchenne-smiling faces facilitated 

the categorization of secure words faster. On the other hand, distress (vs. neutral)-paired faces 

increased the RT for insecure words. Lastly, they found no significant interaction with the non-

attachment related words and the AAQ did not moderate the interaction between conditioning and 

attachment-relevant valence. 

In Study 2, using the same procedures as in Study 1, we examined the priming effects of 

both smiling and disgust facial expressions during distress, on partner evaluative words signaling 

secure (vs. insecure) attachment. 
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Study 1 

In this study, our main aim was to replicate the findings reported in Beckes, Simpson, and 

Erickson’s (2010) Experiment 1. With the premise that individuals tend to develop positive 

associations toward responsive others during distress, these authors designed a unique 

conditioning task to simulate responsive others. In this conditioning task participants, within a 

learning phase, were presented with Duchenne-smiling faces (i.e., conditioned stimuli) that 

immediately followed a very briefly presented (too quick for explicit recognition) distressing 

unconditioned stimulus (e.g., an image of a snake) or a neutral stimulus. Next, in a Lexical 

Decision Task (LDT), within a test phase, the faces previously paired with either a distressing or 

a neutral stimulus were used as primes preceding target words that were either attachment-related 

or unrelated. They found that indeed, participants do develop positive associations toward a 

responsive other (e.g., a smiling face), when distressed. Specifically, in the LDT, the threat-paired 

faces primed attachment words signaling ‘security.’ 

In the current study, we followed the procedures presented by these authors in their 

Experiment 1. We procured all the materials used from the lead author, in an attempt to keep our 

study as close as possible to theirs. We hypothesized (a) that through implicit pairing of Duchenne-

smiling faces with negative or distressing (vs. neutral) stimuli, the faces will come to be strongly 

associated with words reflecting attachment security (vs. insecurity), (b) that these effects would 

not be found for positive and negative non-attachment words and, (c) that there would be an 

interaction between conditioning prime (snake-paired vs. rolling-pin paired) and attachment (vs. 

nonattachment) words for only the faces with the Duchenne-smiles. 

Method 
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 Participants. One hundred Cornell undergraduate students participated in the experiment 

for course credit. For two participants, the experimenter had accidently administered the sequence 

of the tasks incorrectly. Because their data were unusable, they were excluded. Of the remaining 

ninety-eight participants (76 females; M=19.69 years, SD=2.45), the racial composition of the 

sample was 53.1% Caucasian, 24.5% Asian or Asian American, 10.2% African American, 7.1% 

Hispanic/Latino, 4.1% Mixed ethnicity and 1% did not report. 

Experimental design. We used a 2 (conditioning prime: snake vs. rolling-pin) X 2 (LDT 

word categories: attachment vs. non-attachment) X 2 (LDT word valence: positive vs. negative) 

within-subjects design. All participants completed three blocks of computerized tasks. First was a 

learning/conditioning block, followed second by a test/LDT block. And, lastly the block with the 

Affect Misattribution Paradigm (AMP). 

Procedures. Prior to coming to the lab, participants completed an online survey which 

gathered their demographic details and responses on the Experiences in Close Relationships-

Revised (ECR-R) questionnaire via Qualtrics survey software. In the laboratory, participants 

completed the experimental procedures individually. All instructions and measures were 

administered using Inquisit 3.0.3.2 (Draine, 2009) on Windows XP-based computers with 17-inch 

CRT monitors with 1024 X 768 resolution. Participants first completed the Conditioning task, 

second, the Lexical Decision Task (LDT) and lastly, the Affect Misattribution Paradigm (AMP). 

Participants were debriefed at the end of the experiment. None of the participants guessed the 

motive for the experiment. 

Conditioning task. During the conditioning task, also called the learning phase, one 

unconditional stimulus (e.g., an image of a snake) was systematically backward-paired with one 

set of conditional stimuli (e.g., one male face and one female face), and the neutral stimulus (e.g., 
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an image of a rolling-pin) was paired with the other two faces. The pairings were counterbalanced 

across participants. To represent a distressing unconditional stimulus, a snake image was used as 

it induces fear and also because of the evolved implicitly and automatically functioning snake 

detection (Öhman & Mineka, 2001). The rolling pin represented the neutral stimulus. Figure P4.1 

illustrates the time sequence of a trial during the learning phase. Each face was paired with a US 

for 20 trials, for a total of 80 learning trials. Although this was a conditioning task where snake-

paired and neutral-paired faces were presented to the participants, the task was introduced to them 

as a quick categorization task under distraction. They were told that they had to categorize a shape 

that would follow several distractor images, as a star or a triangle. Specifically, they were 

instructed — “In this experiment, we test task performance in terms of quickness and accuracy 

under distracting circumstances. In this task you will be asked to categorize a shape, following 

several distracting images, as a ‘star’ or a ‘triangle’. Please note that the image of the shape will 

be flashed very briefly and may at times seem like there was nothing presented. Nevertheless, try 

to guess and make a response as fast as you can.”  
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Figure P4.1. Illustrations of individual trials within the learning phase/conditioning task and the 
testing phase/LDT conducted in Study 1. 

 

Stimulus materials. Facial photos used during the learning phase were selected from the 

NIMSTIM database (Tottenham, Borscheid, Ellertsen, Marcus, & Nelson, 2002), following the 

procedures described in Beckes, Simpson, and Erickson (2010). The picture representing the 

negative US (a snake about to strike) and a rolling pin (the neutral stimulus), were selected from 

the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2005). A scrambled 

scene the same size as the USs (resolution of 512 × 384 dpi) was used as a mask (see Figure P4.1).  

Dependent Variables. Lexical Decision Task (LDT). We tested the priming effect of 

snake-paired and rolling-pin paired faces on attachment vs. non-attachment related words using 
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the Lexical Decision Task (LDT).1 As shown in the testing phase of Figure P4.1, on each trial, the 

snake-paired faces or the rolling-pin-paired faces appeared for 250 milliseconds, followed 

immediately by a letter string. Participants were asked to report whether each target was a word or 

a nonword as quickly and accurately as possible. Specifically, they were instructed to press the ‘I’ 

key on the computer keyboard, if the letter string was a real word and the ‘E’ key if it was a 

nonword. The assignment of the keys was counterbalanced between participants. Four categories 

of stimulus words were used. One category of sixteen words were secure attachment words (e.g., 

close, comfort) and another category of sixteen were insecure attachment words (e.g., alone, cold). 

The third category consisted of positive non-attachment words (e.g., awesome, brilliant) and the 

last category included negative non-attachment words (e.g., corrupt, weapon). These four 

categories were divided into two separate lists that were counterbalanced on word-length, 

frequency, and valence (see Kucera & Francis, 1967). Apart from these sixty-four real-words, 

sixty-four nonwords similar in length to the real words were also used. Response times (RTs) for 

each trial was recorded. A faster correct response specified a stronger association between the 

conditioning-prime (i.e., snake-paired face vs. rolling-pin-paired face) and the target (the real 

word). In other words, affective priming occurs when responses to a target are facilitated when 

preceded by a prime congruent in valence. 

Affect Misattribution Paradigm (AMP). Following the LDT, participants also completed 

the AMP (Payne at al., 2005). Participants were seated in front of a computer and were informed 

that the study examined “how people make simple but quick judgments under distracting 

                                                
1In both studies, we used the same expressive faces as primes, instead of their neutral versions. One reason to do so is 
because for participants, the faces they see are unknown. From previous work (see Gunaydin & Zayas, 2016), we 
know that we require time to develop mental representations of others in terms of recognizing them in various different 
facial expressions. Having seen an individual with a smiling/disgust face one time cannot assure that the same person 
will be recognized with the neutral face. Therefore, we chose to use the same facial expressions in LDT that 
participants were originally conditioned with. 
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conditions.” Participants were instructed that they would see pairs of pictures flashed one after the 

other, the first one being a real-life image and the second being a Chinese character. They were 

told that the real-life images simply served as a signal for the Chinese characters and that they 

should ignore the real-life images. Participants’ task was to quickly judge the visual pleasantness 

of each Chinese pictograph. Participants were instructed to press the ‘E’ key on the keyboard if 

they judged the Chinese pictograph to be less than average in pleasantness and the ‘I’ key if they 

judged it to be more than average in pleasantness. The designation of the keys (i.e., E=pleasant; 

I=unpleasant) was counterbalanced between participants. In our AMP, the Chinese pictographs 

were presented closely in succession to the randomly presented snake-paired and rolling-pin-

paired faces. There was a total of fifty trials, in which the two snake-paired faces (one male and a 

female), the two rolling-pin-paired faces (one male and a female), and a control grey square were 

each presented ten times. The proportion of pleasantness was computed for each of the primes and 

for sake of comparing, the proportion of pleasantness was averaged for the two snake-paired faces 

and for the two rolling-pin-paired faces. 

Subjective measures. Before coming to the laboratory, participants completed the online 

version of the Experiences in Close Relationships-Revised (ECR-R) questionnaire. The ECR (Wei 

et al., 2007; Brennan, Clark, & Shaver, 1998) assesses individual differences in attachment-related 

anxiety — the extent to which people are insecure (vs. secure) regarding the availability of and 

responsiveness to the people they are romantically involved with) and attachment-related 

avoidance — the extent to which people feel uncomfortable being close to and secure in depending 

on others. The ECR has twelve items (e.g., it helps to turn to my romantic partner in times of need; 

I try to avoid getting too close to my partner) that participants are asked to rate themselves on a 7-

point scale from 1 (Strongly disagree) to 7 (Strongly agree). Following the scoring method, some 
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of the items were reverse-scored and composite scores for two subscales (i.e., attachment-anxiety 

and attachment-avoidance) with six-items in each scale were computed. 

Data reduction and analytic approach. LDT. Only data from the word trials were 

considered for analysis. For analyzing reaction time (RT) data obtained from the LDT, following 

past research (Zayas & Shoda, 2014), we excluded 1) trials that were incorrectly categorized. We 

computed average accuracy rates separately for word and non-word judgments and excluded 

participants that had an overall (word and nonword) accuracy rate of lower than 75%. 2) we also 

excluded trials with RTs outside the expected range (<150 ms or > 4,999 ms). Then, RTs < 300 

ms and > 3000 ms were recoded to 300 ms and 3000 ms, respectively. All, statistical significance 

tests and effect sizes were computed using log-transformed RTs. Log transforming RTs normalizes 

the distribution and can lessen the impact of outliers by reducing larger values to a greater extent 

than smaller values. Therefore, it generally maintains good power (e.g., Greenwald, Nosek, & 

Banaji, 2003). 

At the end of the data reduction procedures, data from 97 out of 98 participants were 

available for analysis. Given the repeated measures nature of the LDT data, they were analyzed 

using multilevel models (MLM). Only data from the word trials were analyzed. Data from 

attachment word trials and non-attachment-word trials were analyzed separately. Specifically, we 

ran separate MLMs for the attachment words and non-attachment words. Conditioning prime 

(snake-paired vs. rolling-pin-paired) and attachment words (secure vs. insecure) or non-attachment 

words (positive vs. negative) were specified as independent variables and RT was the outcome 

variable. 

AMP. Prior to analyzing, 3 participants’ data were excluded because they had pressed the 

same key for all trials. We used repeated-measures ANOVA to analyze these data. Specifically, 
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we examined if there were any statistically significant differences in the proportion of pleasantness 

that participants associated with the snake-paired faces, the rolling-pin-paired faces and the control 

grey square. 

Results 

LDT (Attachment words). Overall, the percentages of correct word/nonword judgments 

(i.e., average accuracy rates) were above 93% and significantly above chance (p<.0001). This 

suggests that participants had followed the instructions well. The final MLM model included 

conditioning prime (snake vs. rolling-pin) and attachment-words (secure vs. insecure) as two 

categorical independent variables as well as attachment-anxiety and attachment-avoidance (i.e., 

subscales measured by ECR) as continuous independent variables. Attachment-anxiety (b = .013, 

t(112)=0.302, p=.763) and attachment-avoidance (b = .061, t(112)=1.091, p=.278) did not yield 

any significant main or interaction effects (p>.085). Therefore, these were excluded from the 

model. The following model included only the two categorical independent variables (i.e., prime 

and attachment-words). As expected, and replicating work by Beckes, Simpson, and Erickson 

(2010), the interaction between conditioning prime and attachment-words was statistically 

significant (b = -.027, t(288)=-2.210, p=.028). As shown in Figure P4.2 (panel A), Sidak-corrected 

pairwise comparisons revealed that RTs for secure words, when primed with snake-paired (vs. 

rolling-pin-paired) faces, were significantly smaller (p=.051). However, the RTs for insecure 

words, irrespective of whether they were primed with snake-paired or rolling-pin-paired faces, did 

not differ significantly (p=.242).  
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Figure P4.2. Panel A shows the difference in RTs for attachment related LDT words. Panel B 
shows the difference in RTs for attachment related LDT words. ***p<.001, ns>.05. 

 

LDT (Non-attachment words). Similar to the findings from the full MLM model run for 

the attachment-words, we again found that attachment-anxiety (b = .020, t(112)=0.482, p=.631) 

and attachment-avoidance (b = .062, t(112)=1.125, p=.263) did not yield any significant main or 

interaction effects (p>.393). Again, they were removed and the model was rerun with only the 

categorical independent variables (i.e., conditioning primes and non-attachment words). However, 

as shown in Figure P4.2 (panel B), no significant interaction between conditioning prime and non-

attachment words emerged (b = .009, t(288)=0.766, p=.444). 

AMP. A repeated measures ANOVA was run to compare the proportion of pleasantness 

that participants associated with the snake-paired faces, rolling pin-paired faces and a control (grey 

square). The results showed that there was not significant difference among the three (F(2,188) 

=0.001, p = .907, ηp
2 = .010). Although the proportion of pleasantness that participants associated 

with the snake-paired faces (M=0.566; SD=0.165) was higher compared to the rolling pin-paired 

face (M=0.540; SD=0.162), or the control (M=0.547; SD=0.206), Sidak-corrected pairwise 

comparisons did not yield any statistically significant differences (p>.34). 
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Discussion 

 In Study 1, we replicated Beckes, Simpson, & Erickson’s (2010) findings from Experiment 

1. Specifically, we found that RTs for categorizing secure words in the LDT were faster when 

accompanying snake (vs. neutral)-paired faces. And, RTs for categorizing insecure words were 

slower when accompanying snake (vs. neutral) -paired faces. This effect was not seen for non-

attachment words. Therefore, positive responsiveness (signaled by accepting/smiling faces) during 

distress can elicit implicit felt-security toward the positively responsive partner. One question that 

then arises is, would negative responsiveness (signaled by rejecting/disgust faces) during distress 

elicit insecure associations toward the negatively responsive partner? In Study 2, we examined the 

effect of rejecting/disgust faces along with accepting/smiling faces on implicit secure/insecure 

associations towards the partner.  

Also, Beckes et al. (2010), used attachment-related words that included attachment words 

that were self-referenced (e.g., alone, needy) and partner-referenced (e.g., responsive, attentive). 

In Study 2, we developed a new list of attachment words that were all partner-referenced. 

Therefore, we examined how positive (i.e., smiling) and negative (i.e., disgust) partner 

responsiveness during distress affected implicit secure and insecure partner evaluations. 
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Study 2 

In Study 1, participants were presented with only smiling faces following a threat or a 

neutral stimulus. We found that, threat-paired smiling faces facilitated speedier categorization of 

secure words as words compared to neutral-paired smiling faces. In Study 2, our objective was to 

compare the priming effects of accepting (i.e., smiling) faces following threat (vs. neutral) stimuli 

to rejecting (i.e., disgust) faces following threat (vs. neutral) stimuli on partner evaluative words 

that signal security (vs. insecurity; also see Heerdink et al., 2014). We hypothesized (a) that 

through implicit pairing of smiling (i.e., accepting) faces with negative or distressing (vs. neutral) 

stimuli, the faces will come to be strongly associated with partner evaluative words that signal 

attachment security (vs. insecurity), (b) that through implicit pairing of disgust (i.e., rejecting) 

faces with negative or distressing (vs. neutral) stimuli, the faces will come to be associated with 

partner evaluative words that signal attachment insecurity (vs. security), (c) that these effects 

would not be found for positive and negative non-attachment words and (d) that there would be an 

interaction among conditioning prime (snake-paired vs. rolling-pin paired), LDT words 

(attachment vs. nonattachment), and facial expression (smiling vs. disgust). 

We chose to test the effect of conditioning on partner evaluations rather than random 

attachment related words, because Baldwin & Sinclair (1996), suggest that people’s interaction 

expectancies and views of self (i.e., relational schemas) are conceptualized as associative networks 

of knowledge about interpersonal situations and the learning of the interpersonal expectations (e.g., 

repeated experiences with a disapproving partner leads to an expectation that the partner is 

disapproving). Therefore, as per attachment theory, we can expect that expectations about the 

partner as a secure base (e.g., available, accepting) will develop when they have had repeated 

experiences of the partner being present when the self is experiencing threat and vice versa. 
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Therefore, in Study 2, the attachment words focused on expectations (or evaluations) of partners 

as providing security or not.  

Method 

Participants. Seventy-five Cornell undergraduate students participated in the experiment 

for course credit (43 females; Mage=20.47 years, SD=1.53), the racial composition of the sample 

was 53.7% Caucasian, 32.8% Asian or Asian American, 6% African American, 3% 

Hispanic/Latino and 4.5% Mixed ethnicities. 

Experimental design. We used a 2 (conditioning prime: snake vs. rolling-pin) X 2 (LDT 

word categories: attachment vs. non-attachment) X 2 (LDT word valence: positive vs. negative) 

X 2 (facial expressions: happy vs. disgust) within-subjects design. All participants completed a 

total of four blocks: conditioning/learning block with smiling (i.e., accepting) faces immediately 

followed by an LDT/test block with the smiling faces. Following a short break, participants 

completed another conditioning/learning block with disgust (i.e., rejecting) faces immediately 

followed by an LDT/test block with the disgust faces. The test block always followed the 

conditioning block but the order2 of the blocks with happy and disgust faces was counterbalanced 

across participants. 

Procedures. The procedures in this study were similar to Study 1, except 1) we used both 

smiling and disgust faces in the conditioning/learning phase (see Figure P4.3), 2) we used different 

sets of face stimuli, and 3) we used new LDT target words. Specifically, for secure and insecure 

                                                
2We found that, repetition (1st LDT block vs. 2nd LDT block) had significant two-way interactions with facial 
expression, (p<.001) and primes (p=.001). The interaction with facial expression reflected that participants had faster 
RTs in the second LDT block compared to the first LDT block (i.e., smiling blocks followed by disgust blocks/disgust 
blocks followed by smiling blocks) but this difference was more pronounced with participants that completed the 
smiling blocks followed by disgust blocks. The interaction with the conditioning prime reflected that among 
participants that completed smiling blocks followed by disgust blocks, the RTs were faster for snake-paired (vs. 
rolling-pin-paired) faces. 
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attachment words, we used partner evaluative words. 

Face stimuli.  For face stimuli, we used both smiling and disgust facial expressions of four 

different males and females from the Radboud Faces Database (Langner et al., 2010). Out of the 

sixteen faces, we created two sets of stimuli with each set consisting of two males and two females 

with both disgust and smiling facial expressions. Participants were randomly assigned to one set 

of faces in which the faces of one male and one female were paired with the threat stimulus (i.e. 

striking snake) and the faces of the other male and female were paired with the neutral stimulus 

(i.e., rolling-pin). The expressions of individuals were also counterbalanced such that some 

participants were presented with the happy faces of one set while others saw the disgust faces of 

the same set and vice versa. 

LDT words. Unlike in Study 1, in this study, we developed new sets of LDT target words 

for each of the four categories (i.e., secure, insecure, positive and negative). Importantly, unlike in 

Study 1, the attachment-related secure and insecure words were partner-evaluative adjectives (e.g., 

nurturing, neglectful). We used valence ratings from Bradley & Lang’s (1999) Affective Norms 

for English Words (ANEW) and the valence ratings of words from Warriner, Kuperman, and 

Brysbaert’s (2013) list to equate the secure and positive words as well as insecure and negative 

words on length and valence. The new lists of the LDT target words, their ratings and paired t-

tests are reported in Table P4.S3 in the supplementary material. Using partner evaluative 

attachment words allows us to test if implicit partner evaluations will vary depending on partner 

responsiveness (accepting versus rejecting) following a threat.  
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Figure P4.3. Illustrations of individual trials within the learning phase/conditioning task and the 
testing phase/LDT conducted in Study 2. In the learning phase, participants were either presented 
the smiling (i.e., accepting) faces or with the disgust (i.e., rejecting) faces. 

  

Results 

LDT (Attachment-related partner evaluation words). Overall, the percentages of correct 

word/nonword judgments (i.e., average accuracy rates) were again above 93% and significantly 

above chance (p<.0001). The final MLM model included facial expression (smiling vs. disgust), 

conditioning prime (snake vs. rolling-pin) and attachment-related partner evaluative words (secure 

vs. insecure) as three categorical independent variables. Attachment-anxiety and attachment-

avoidance (i.e., subscales measured by ECR) were included as continuous independent variables. 

Attachment-anxiety (b = .005, t(71)=0.082, p=.935) and attachment-avoidance (b = .068, 
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t(71)=0.928, p=.356) did not yield any significant main effects.3 Therefore, these were excluded 

from the model. The following model included only the three categorical independent variables 

(i.e., facial expression, conditioning prime, and LDT attachment-related partner evaluative words). 

We found a significant interaction between conditioning prime and LDT attachment-

related partner evaluative words (b = .071, t(207)=3.708, p<.001). Importantly, the three-way 

interaction among facial expression, conditioning prime and LDT attachment-related partner 

evaluative words was also significant (b = -.171, t(207)=-6.148, p<.001).  We further investigated 

the interaction by examining pairwise comparisons. As shown in Figure P4.4 (Panel A), for smiling 

(i.e., accepting) faces, Sidak-corrected pairwise comparisons revealed that RTs for secure 

evaluative words, when primed with snake-paired (vs. rolling-pin-paired) faces, were significantly 

faster (p<.001). However, the RTs for insecure evaluative words, when primed with snake-paired 

(vs. rolling-pin-paired) faces were significantly slower (p=.014). This shows that snake-paired 

accepting faces were readily evaluated as being supportive and positively responsive. On the other 

hand, as shown in Figure P4.4 (Panel B), for disgust (i.e., rejecting) faces, Sidak-corrected pairwise 

comparisons showed that RTs for secure evaluative words, when primed with snake-paired (vs. 

rolling-pin-paired) faces, were significantly slower (p=.001). However, although not significant at 

conventional levels, the RTs for insecure evaluative words, when primed with snake-paired (vs. 

rolling-pin-paired) faces, were faster (p=.062). This shows that snake-paired rejecting faces were 

relatively more readily evaluated as neglectful and negatively responsive during distress. 

Therefore, while accepting faces, following a threat, primed secure partner evaluative 

words, rejecting faces, following a threat, seemed to prime insecure partner evaluative words. 

                                                
3Attachment-anxiety significantly interacted with conditioning prime (i.e., snake-paired vs. rolling-pin-paired; b = 
.062, t(195)=2.43, p=.016). However, because attachment-anxiety did not significantly interact with attachment-words 
and/or with facial expressions, it was dropped from the model, along with attachment avoidance. 
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Figure P4.4. Panel A shows the difference in RTs for attachment related partner-evaluative LDT 
words for smiling (i.e., accepting) faces. Panel B shows the difference in RTs for attachment 
related partner-evaluative LDT words for disgust (i.e., rejecting) faces. 
 

LDT (Non-attachment words). Similar to the findings from the full MLM model run for 

the attachment-related partner evaluative words, we again found that attachment-anxiety (b = .054, 

t(71)=0.761, p=.449) and attachment-avoidance (b = .107, t(71)=1.451, p=.151) did not yield any 

significant main or interaction effects (p>.132). Once again, they were excluded and the model 

was rerun with only the categorical independent variables (i.e., facial expression, conditioning 

primes and non-attachment words). 

A significant interaction among facial expression, conditioning prime and LDT non-

attachment words emerged (b = .094, t(207)=3.418 p=.001). We further investigated the 

interaction by examining pairwise comparisons. As shown in Figure P4.5 (Panel A), for smiling 

(i.e., accepting) faces, Sidak-corrected pairwise comparisons revealed that RTs for positive words, 

when primed with snake-paired (vs. rolling-pin-paired) faces, were significantly slower (p=.001) 

and for negative words, there was no significant difference in RTs when primed with snake-paired 

or rolling-pin-paired faces (p=.108). On the other hand, as shown in Figure P4.5 (Panel B), for 

disgust (i.e., rejecting) faces, Sidak-corrected pairwise comparisons showed that RTs for positive 
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words, when primed with snake-paired (vs. rolling-pin-paired) faces, were significantly faster 

(p=.012). However, for negative words, there was no significant difference in RTs when primed 

with snake-paired or rolling-pin-paired faces (p=.470). 

 
Figure P4.5. Panel A shows the difference in RTs for non-attachment related partner-evaluative 
LDT words for smiling (i.e., accepting) faces. Panel B shows the difference in RTs for non-
attachment related partner-evaluative LDT words for disgust (i.e., rejecting) faces. 

 

Discussion 

 In other words, given that we used partner evaluative words rather than generic 

attachment words, unlike in Study 1, it can be said that when partners respond persistently to one’s 

distress with negative responsiveness (e.g., rejection), it can cause alterations in one’s partner 

evaluations. These findings represent the consequences of when a person’s attachment figures are 

not reliably available and supportive. Consequently, proximity seeking fails to relieve distress, felt 

security is undermined, negative models of self and others are formed, and the likelihood of 

establishing insecure orientations toward attachment figures and relationships increases. 
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General Discussion 

 In two Studies we show that facial emotional expressions, as proxies for partner 

responsiveness, during distress, can alter implicit felt-security and partner evaluation. Specifically, 

in Study 1, smiling faces primed faster categorization of secure (vs. insecure) words when paired 

with a distressing (vs. neutral) stimulus. And, in Study 2, we replicated the findings in Study 1 and 

also found evidence (although not at conventional levels of statistical significance, p=.06), that 

disgust faces, signaling rejection, when paired with a distressing stimulus primed faster 

categorization of partner evaluative words that signaled insecurity. Importantly, similar to Beckes, 

Simpson, and Erickson (2010), attachment-anxiety or attachment-avoidance (measured via ECR), 

did not moderate these effects. Therefore, as concluded by Beckes et al., these effects as well, are 

not idiosyncratic effects, but rather normative effects that transcend chronic attachment styles and 

hence generalizable. 

According to social cognitive associationist models (e.g., Personality-in-Context (PiC) 

approach), individuals’ behaviors during interactions form inputs that stimulate cognitive, 

affective and behavioral responses or outputs on the part of the other (e.g., see Zayas, Shoda, & 

Ayduk, 2002; Bruner, 1957; Higgins & King, 1981). These processes, stored in memory as 

knowledge structures, mediate the connections between inputs and outputs, and permit partners to 

recognize, interpret and act on each other’s actions (Surra, 1988; Zayas, Shoda, & Ayduk, 2002; 

also see Zayas, Gunaydin & Shoda, 2014 for a discussion on “coupled” cognitive system). 

Moreover, not only do one’s own cognitions, feelings and behaviors shape attitudes within a 

relationship but these also interact with the cognitions, feelings and behaviors of the partner as 

well (Baldwin, 1992). Therefore, how one’s attachment figure responds during times of need, are 

registered as inputs for future actions. 
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More importantly, these findings provide a glimpse into the workings of mental 

representations. Given that repeated attachment-related interactions form the basis for increasing 

or decreasing stability in mental representations of self, partner, and relationships, these findings 

are important in that they show sensitive variations in implicit felt-security and partner evaluations 

within short periods of time. Indeed, according to Bowlby (1969/1982), variations in caregiver 

responses to an individual’s bids for proximity, protection and support alter the operation of the 

attachment system within a particular interaction. Such variations also can gradually produce more 

enduring and pervasive changes in the attachment-system functioning by altering one’s long-term 

associative memory network of mental representations of significant interactions with an 

attachment figure. This stored knowledge, taking the form of working models or representational 

models (Bowlby, 1969/1982, 1973), allows a person to then predict future interactions with the 

relationship partner and adjust proximity, safety and support seeking attempts without having to 

rethink each one. 

The main point of this work is that partner mental representations are malleable and 

sensitive to contextual cues and experiences with one’s partner. These ideas align well with the 

assumptions of connectionist models (e.g., Smith, 1996). These models assume that mental 

representations are context-sensitive reconstructions, and that experience changes the 

representations by altering connection weights and hence the chronic accessibility of particular 

patterns.  

The partner’s responsiveness seems to be the biggest factor in causing alterations in partner 

mental representations. Partner responsiveness refers to the manner in which significant others are 

thought to attend to and behaviorally support the self’s important needs, goals, and values (Reis & 

Clark, 2013). When partners are seen as or expected to be responsive to self-relevant needs, goals, 
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values, or preferences, effective self-regulation and psychological well-being are facilitated. In 

contrast, when partners are believed to be unresponsive, or critical, self-regulation and 

psychological well-being are hampered. Accordingly, people internalize and form mental 

representations of their partner and their experiences in close relationships. Therefore, partner-

responsiveness can be an important predictor of changes in mental representations. 

For example, changes in partner representations can start the process of relationship decay 

at both the conscious and the unconscious level. This is aligned with the social-cognitive model, 

developed by Baldwin and Fehr (1995). This model suggests that change in level or pattern of 

attachment security is a result of changing states of mind. That is, people will report different levels 

or patterns of attachment security at different times depending on what is presently activated in 

their minds. Therefore, changing minds can mediate the effects of partner responsiveness on 

relationship stability or decay. Moreover, changes in representations of one’s partner, will 

automatically prompt changes in an individual’s cognitive, affective and behavioral functioning, 

particularly in relation to the partner and, to some extent, pervasively as well. 

For example, Fagundes (2009), used the subliminal priming lexical decision task (LDT) to 

investigate whether individuals who show negative implicit evaluations of an ex-partner, 

immediately after a break-up, show superior post-break-up emotional adjustment. As expected, 

individuals whose RTs indicated negative implicit evaluations of their ex-partner showed reduced 

depressive affect immediately after the break-up. However, individuals, who did not initiate their 

break-up, instead demonstrated less negative implicit evaluations of their ex-partners and more 

depressive affect. Finally, it was also observed that increased negative implicit evaluations of ex-

partners over a one-month period were associated with corresponding improvements in 

adjustment. These findings lend testimony to both the implicit (i.e., cognitive and affective) and 
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explicit (i.e., behavioral) outcomes of changes in one’s partner mental representations. 

The importance of such implicit measures is probably more evident in deteriorating 

relationships. In relationships that are functioning well, people may associate their partners with 

good (vs. bad) things, but in deteriorating relationships, these associations may begin to reverse. 

Therefore, although both explicit and implicit evaluations can provide insight into relationship 

quality, implicit evaluations may help researchers detect relationship deterioration independently 

of, or earlier than, explicit evaluations. For example, Lee, Rogge and Reis (2010) examined both 

positive and negative implicit attitude towards partners to predict relationship breakup over 12 

months. They used the partner-focused go/ no-go association task (partner-GNAT), an implicit 

word-sorting task to measure evaluations of romantic partners. They found that individuals with 

low positive and high negative implicit partner evaluations were at greatest risk of breaking up 

over the following 12 months, even after controlling for self-reported relationship satisfaction, 

hostile conflict, and neuroticism. This finding provides strong evidence for the presence of tension 

in the relationship and vulnerability to decay, which was ‘caught’ only through implicit measures 

but missed by explicit measures. 

More evidence, supporting the importance of implicit measures comes from Murray and 

colleagues (2010). They hypothesized that early experiences in conflict-of-interest situations with 

one’s partner would predict one’s later inclination to approach (or avoid) the partner. In a 

longitudinal study spanning 4 years, they associated daily experiences in conflict-of-interest 

situations among newly-weds with automatic evaluations of the partner, assessed using the IAT, 

at the end of 4 years. They found that individuals who were (1) initially treated less responsively 

by their partners and (2) evidenced more self-protective and less connectedness-promoting “if-

then” contingencies in their thoughts and behaviors, later showed less positive automatic partner 
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attitudes. Most importantly, these factors did not predict changes in love, satisfaction, or explicit 

beliefs about the partner. Given these findings, Murray and colleagues suggested the existence of 

a “smart unconscious” in relationships that captures behavioral realities that conscious reflection 

can miss (Murray, Holmes, & Pinkus, 2010). 

Despite the findings, the present work has some limitations. Like the IAT and GNAT, 

implicit measures provide evaluative information required for making predictions about 

relationships but their use in relationship research is still somewhat limiting. Most of these implicit 

measures are primarily valence and semantics based in that; they pair positively and negatively 

valenced stimulus words (e.g., gift, death, accepting, rejecting) as targets or primes with partner or 

relationship-related stimulus words and measure the response latency during word categorization. 

As a result, they provide an individual’s evaluations of persons/objects on two dimensions of 

positivity and negativity (e.g., high negative implicit attitude and low positive implicit attitude; 

Lee, Rogge, & Reis, 2010; Murray, Holmes, & Pinkus, 2010). 

However, in close relationships, negative and positive evaluations can occur concurrently, 

and can vary across different domains within the relationship. For example, one may evaluate 

one’s partner more positively in the domain of satisfying safety needs but more negatively in the 

domain of providing encouragement. In essence, the kind of words used (i.e., attachment related- 

‘accepting’ or exploration related- ‘encouraging’) can lead to different results. Moreover, the 

processing of words can be slower than processing pictures or faces and lastly, the use of words 

as stimuli limits the adaptability of these measures when assessing cross-cultural differences. 

Nevertheless, these findings allow one to understand how implicit felt-security and partner 

evaluations may undergo even ‘online’ changes depending on the nature of one’s partner’s 

responsiveness. 
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PAPER 4—SUPPLEMENTARY MATERIAL 

Study 1 

Table P4.S1. Pairwise comparisons of interest for conditioning prime (i.e., snake-paired vs. 
rolling-pin-paired) x LDT words (i.e., secure, insecure, positive, negative) as measured in Study 
1. 

Pairwise Comparisons of interest  

Pairs Mdiff SD SE 95% CI t Df P d Lower Upper 

SpS vs. SpI -0.035 0.076 0.007 -0.050 -0.019 -4.460 93 <.0001 -0.463 

RpS vs. RpI -0.009 0.084 0.008 -0.027 0.007 -1.121 93 .265 -0.117 

SpS vs. RpS -0.016 0.079 0.008 -0.032 -0.000 -2.004 93 .048 -0.211 

SpI vs. RpI 0.008 0.087 0.009 -0.009 0.026 0.981 93 .329 0.101 

SpS vs. SpP -0.036 0.081 0.008 -0.053 -0.020 -4.389 93 <.0001 -0.454 

RpS vs. RpP -0.014 0.089 0.009 -0.032 0.004 -1.522 93 .131 -0.157 

Note. p=Bonferroni correct p-value for significance was <.008. SpS=Snake-paired Secure words. 
SpI=Snake-paired Insecure words. RpS=Rolling pin-paired Secure words. RpI= Rolling pin-
paired Insecure words. SpP= Snake-paired Positive words. RpP= Rolling pin-paired Positive 
words. d=Cohen’s d.  Cohen’s d was computed for the paired t-tests using the average SD from 
the two means. Also, correlations between the two means were used to correct for dependence 
between means using Morris and DeShon's (2002) equation 8. 
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Study 2 
Table P4.S2. Pairwise comparisons of interest among conditioning prime (i.e., snake-paired vs. 
rolling-pin-paired) x LDT attachment words (i.e., secure, insecure) measured for smiling (i.e., 
accepting) faces and disgust (i.e., rejecting) faces in Study 2. 

Pairwise Comparisons of interest (Smiling Expression)  

Pairs Mdiff SD SE 95% CI t df p d Lower Upper 

SpS vs. SpI -0.104 0.096 0.017 -0.139 -0.069 -6.129 31 <.0001 -1.124 

SpS vs. RpS -0.059 0.065 0.011 -0.082 -0.035 -5.130 31 <.0001 -0.908 

RpS vs. RpI -0.010 0.084 0.014 -0.040 0.020 -0.683 31 .500 -0.127 

SpI vs. RpI 0.035 0.114 0.020 -0.006 0.076 1.735 31 .093 0.346 

Pairwise Comparisons of interest (Disgust Expression) 

SpS vs. SpI -0.021 0.072 0.012 -0.046 0.002 -1.794 34 .082 -0.304 

SpS vs. RpS 0.050 0.072 0.012 0.025 0.074 4.077 34 <.0001 0.700 

RpS vs. RpI -0.099 0.068 0.011 -0.122 -0.075 -8.499 34 <.0001 -1.439 

SpI vs. RpI -0.027 0.075 0.012 -0.052 -0.001 -2.136 34 .040 -0.367 

Note. We ran four pairwise comparisons of interest for each of the two facial expressions. 
Because we ran eight paired comparisons, the Bonferroni correct p-value for each significance 
was .006. SpS=Snake-paired Secure words. SpI=Snake-paired Insecure words. RpS=Rolling pin-
paired Secure words. RpI= Rolling pin-paired Insecure words. d=Cohen’s d.  Cohen’s d was 
computed for the paired t-tests using the average SD from the two means. Also, correlations 
between the two means were used to correct for dependence between means using Morris and 
DeShon's (2002) equation 8. 
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Table P4.S3. Pairwise comparisons of interest among conditioning prime (i.e., snake-paired vs. 
rolling-pin-paired) x LDT non-attachment words (i.e., positive, negative) measured for smiling 
(i.e., accepting) faces and disgust (i.e., rejecting) faces in Study 2. 

Pairwise Comparisons of interest (Smiling Expression)  

Pairs Mdiff SD SE 95% CI t df p d Lower Upper 

SpP vs. SpN -0.014 .095 0.016 -0.047 0.018 -0.883 34 .383 -0.127 

SpP vs. RpP 0.046 0.072 0.012 0.021 0.071 3.830 34 .001 0.647 

RpP vs. RpN -0.079 0.099 0.016 -0.113 -0.045 -4.745 34 <.001 -0.805 

SpN vs. RpN -0.018 0.112 0.018 -0.056 0.020 -0.976 34 .336 -0.173 

Pairwise Comparisons of interest (Disgust Expression) 

SpP vs. SpN -0.051 0.064 0.010 -0.072 -0.029 -4.875 37 <.001 -0.793 

SpP vs. RpP -0.031 0.066 0.010 -0.053 -0.009 -2.905 37 .006 -0.472 

RpP vs. RpN -0.028 0.071 0.011 -0.052 -0.005 -2.455 37 .019 -0.399 

SpN vs. RpN -0.008 0.073 0.012 -0.033 0.015 -0.749 37 .459 -0.122 

Note. We ran four pairwise comparisons of interest for each of the two facial expressions. 
Because we ran eight paired comparisons, the Bonferroni correct p-value for each significance 
was .006. SpP=Snake-paired Positive words. SpN=Snake-paired Negative words. RpP=Rolling 
pin-paired Positive words. RpN= Rolling pin-paired Negative words. d=Cohen’s d.  Cohen’s d 
was computed for the paired t-tests using the average SD from the two means. Also, correlations 
between the two means were used to correct for dependence between means using Morris and 
DeShon's (2002) equation 8.
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Table P4.S4. List of new LDT partner evaluative words (attachment-related and non-attachment related) generated for use in Study 2 
along with mean and standard deviation for length and valence.  

Secure L V Insecure L V Positive L V Negative L V 
Warm 4 7.85 Mean 4 2.35 Cash 4 8.37 Lice 4 2.31 
Loving 6 8.50 Cold 4 3.50 Luxury 6 7.88 Evil 4 3.23 
Caring 6 8.10 Hurtful 7 2.05 Melody 6 7.07 Immoral 7 3.50 
Giving 6 8.05 Cynical 7 3.10 Travel 6 7.10 Malaria 7 2.40 
Helpful 7 7.95 Distant 7 3.25 Rainbow 7 8.14 Garbage 7 2.98 
Reliable 8 8.05 Ignoring 8 2.75 Graduate 8 8.19 Cemetery 8 2.63 
Welcoming 9 7.75 Detached 8 3.30 Waterfall 9 7.88 Hardship 8 2.45 
Nurturing 9 8.15 Uncaring 8 2.05 Promotion 9 8.20 Bankrupt 8 2.00 
Available 9 6.60 Unhelpful 9 2.65 Education 9 6.69 Alcoholic 9 2.84 
Affirming 9 6.75 Unreliable 10 2.60 Beautiful 9 8.00 Ambulance 9 2.47 
Uplifting 9 8.15 Neglectful 10 2.15 Knowledge 9 7.58 Corruption 10 3.32 
Supportive 10 8.00 Unwelcoming 11 2.45 Excitement 10 7.50 Starvation 10 2.39 
Responsive 10 7.30 Unavailable 11 3.30 Untroubled 10 7.62 Humiliating 11 2.24 
Protective 10 6.50 Criticizing 11 2.95 Restaurant 10 6.76 Assassinate 11 3.09 
Dependable 10 7.35 Withholding 11 3.55 Impressive 10 7.30 Destruction 11 3.16 
Reassuring 10 7.55 Unsupportive 12 2.35 Outstanding 11 7.75 Discouraging 12 3.00 
Mean 8.25 7.66   8.63 2.77   8.31 7.63   8.5 2.75 
SD 1.820 0.584   2.36 0.500   1.89 0.505   2.291 0.431 

Note. L=length of word. V=Valence of word.  
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Table P4.S5. Pairwise comparisons for new LDT target words used in Study 2. The comparisons 
are for word length and valence between attachment and non-attachment related positive valence 
words (i.e., secure vs. positive) and negative valence words (i.e., insecure vs. negative).  

Pairwise Comparisons  

Pairs Mdiff SD SE 95% CI t df p Lower Upper 

SwV vs. PwV 0.036 0.561 0.136 -0.253 0.324 0.262 16 .797 

SwL vs. PwL -0.063 0.242 0.059 -0.187 0.062 -1.065 16 .303 

IwV vs. NwV 0.021 0.643 0.156 -0.309 0.352 0.136 16 .893 

IwL vs. NwL 0.125 0.331 0.080 -0.045 0.295 1.558 16 .139 

Note. SwV=Secure word valence. PwV=Positive word valence. SwL=Secure word length. 
PwL=Positive word length. IwV=Insecure word valence. NwV=Negative word valence. 
IwL=Insecure word length. NwL=Negative word length. There was no significant difference 
found in each pair. 
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UNIFYING CHAPTER 

Humans adapt and optimize behavior in their interaction with their environment and their 

functioning is socially interdependent and richly contextualized (Bandura, 2001). Social cognition 

examines the various processes (e.g., social, cognitive, affective, conscious, nonconscious) by 

which humans understand, make sense, learn, predict, and adapt to the world around them (Frith, 

2008). A recent emerging school of thought emphasizes socially situated cognition, which 

addresses the functioning and adaptation of human cognition within social contexts (Semin, 2000; 

Smith & Semin, 2004). The important themes of this framework that reside on the crossroads of 

social cognition and situated cognition are that, 1) cognition is for the adaptive regulation of action, 

and mental representations are action oriented; 2) adaptive action must be closely tuned to the 

immediate environment. Therefore, cognition must be situated, interactive, and flexible; 3) the 

relevant environment in which the cognition functions is largely social. Therefore, the dynamics 

of social-cognitive process are meaningful when studied within the contexts that they occur.  

Social decision-making within contexts. To better understand social decision-making, it is 

important to consider the context in which the decision-making unfolds (Humphreys & Berkeley, 

1983). According to the Bounded Rationality theory (Simon, 1957; Gigerenzer, 2002), most of our 

decision-making happens in an uncertain world under the constraints of limited knowledge, 

resources and time. In most instances, when we first encounter an individual, we are uncertain 

about what to expect. But, even before any exchanges ensue, we begin forming impressions of 

others and our brains code the encountered individual’s reward value merely by attending to 

physical cues. Models of impression formation (e.g., Brewer, 1988; Fiske & Neuberg, 1990) 

suggest that our impression formation typically rely on two sources of information: (a) 

stereotype/category-based information and (b) individuating information. However, the general 
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notion is that perceivers initially categorize a target on the basis of readily apparent physical cues 

but come to flexibly alter or rely on one or the other information as a function of motivational and 

attentional factors. During interaction with a newly encountered individual, when the perceiver is 

outcome dependent or motivated to be accurate, she uses individuating information but when the 

perceiver is experiencing cognitive load or time pressure, she is more likely to rely on stereotype-

based information. Therefore, our decisions are driven by simple heuristics that exploit the 

information structure of the environments making our decisions ecologically rather than logically 

rational (also see Pendry & Macrae, 1994).  

Similarly, in Paper 1, because our IDEM task was set-up as a monetary decision-making 

task under uncertainty, at the beginning of the task, participants have no information available 

about the four partners except their faces. Therefore, initially, as suggested by impression 

formation models, participants relied on the stereotype-based information (i.e., what is beautiful is 

good). Over time, with the available individuating/partner utility information, participants were 

able to choose more advantageous individuals as their main motive was to maximize profit. 

Therefore, behavior within social decision-making adapted to the environmental cues (i.e., 

attractive vs. unattractive partners) aligning it with internal motives (i.e., maximizing profits). 

Self-regulation within and across contexts. Traditionally, delaying of gratification (DG) 

has been examined as a trait construct, emphasizing relatively stable mental representations 

decoupled from the person’s internal states, motives, construals and their flexible adaptation to a 

changing environment. Therefore, what is missing in trait approaches is the lack of attention to 

individuals’ dynamic interactions with the environment. Individuals are able to flexibly attune to 

their self-regulatory dynamics to situational demands, rather than function in a context-free stable 

manner. In Paper 2, across four studies, we see that apart from between-person differences in 
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responding to self-regulatory demands from the environment, a large proportion of within-person 

variability occurs allowing individuals to function and interact flexibly with the environments 

depending on their personal construals of the environments. That is, the same individual may 

construe the delayed rewards in the health domain as more valuable while undermining the delayed 

goals in the personal domain. According to the socially situated cognition perspective, therefore, 

action/inaction (i.e., to delay or not to delay) arise from the dynamic interplay among the person, 

the affordances of the situation and the person’s construals of that situation. Moreover, given that 

the world and the individual change over time, this interplay is also expected to change and adapt 

accordingly. 

 Contextualized impression formation. While navigating in social world, we constantly 

form impressions of people we encounter and at times revise the previously formed impressions 

after learning new information. This suggests that our impressions are flexible and adapt to 

environmental cues and internal demands. There is ample research showing that impression-

formation attunes to motivations, either hailing from within (e.g., self-serving bias) or from outside 

the individual (e.g., context-sharing). For example, impressions formed of close relationship 

partners are affected by motives to perceive one’s relationships in a positive light. Similarly, in 

Paper 3, across two studies, we see that context-sharing alone, despite the lack of any individuating 

information, can generate positive impressions toward a person merely viewed as experiencing the 

same negative event as the self. Importantly, although all participants were females and the person 

sharing the negative experience was male, category information (i.e., gender differences) seemed 

to be overridden by more individuated-like perception. In a study by Neuberg and Fiske (1987), 

perceivers seemed to rely less on individuated impressions (but more on stereotyped impressions) 

when they were not expected to meet the target, but when expecting to meet the target, they flexibly 



 

285 

shifted to relying on individuated impressions. In our studies, though there is no way to measure 

this, but one can speculate that the positive impressions, engendered by context-sharing alone, 

could be expected to change, should the participants receive some diagnostically damaging 

information about the target person (e.g., Mann & Ferguson, 2015). Or, it could also be that they 

may not change their impressions due to other internally active motives (e.g., to reconnect 

following social exclusion). Therefore, social-cognitive dynamics enable flexible adaption within 

during person perception as well. 

“Working” mental models are affected by partner-responsiveness. Learning to predict 

specific situations is essential to guide one’s thoughts and actions (Lourenco & Casey, 2013). For 

optimal functioning, social cognitive dynamics aid adaptation to environmental changes and are 

vigilant to even subtle, at times explicitly unnoticeable changes in one’s environment. According 

to Rescorla and Wagner (1972), learning depends not only on noticing co-occurrences of events, 

but on processing the discrepancy between what one learns to expect and what actually happens. 

Therefore, to behave adaptively in a changing environment, one’s predictions must be updated 

based on one’s experience. For example, ample evidence corroborates that the mere rate at which 

events are repeatedly encountered can bias our behavior such that we are faster to respond to 

frequently occurring ones and slower to respond to rare ones. Therefore, a stimulus becomes 

familiar or learned through repeated presentations (Bornstein, 1998; Fantz, 1964). Accordingly, 

our expectations become biased in favor of frequent, expected, or familiar events as evidenced by 

quicker responses and longer responses to rare, unexpected, or novel ones (Knight, 1984). 

Similarly, in Paper 4, across two studies we see that via repeated encounters with positively 

responsive partners during stress, implicit felt-security was elicited, wherein participants 

responded quickly to secure words when they were preceded by repeatedly encountered snake-
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paired accepting/smiling faces. On the other hand, they responded quickly to partner evaluative 

words that signaled insecurity, when they were preceded by repeatedly encountered snake-paired 

rejecting/disgust faces. On a similar line, work by Murray, Holmes, & Pinkus (2010), shows that 

individuals initially treated less responsively by their partners later showed less positive automatic 

partner attitudes. Importantly, these factors did not predict changes in love, satisfaction, or explicit 

beliefs about the partner. Given these findings, the authors suggest the existence of a “smart 

unconscious” in relationships, that captures behavioral realities that conscious reflection can miss. 

Therefore, social-cognitive dynamics, within various areas of social-cognition research are seen 

to aid in the flexible adaptation to one’s environment. 
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