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ABSTRACT
Despite the fact that certain personality types may be more or less prone to experience
regret, individual differences have not received adequate attention in the regret literature. The
present study provided a more comprehensive treatment of the relationship between individual
differences and regret by addressing what characteristics are related to regret, why they are related
(mediating mechanisms), and under what conditions (moderating relationships). Specifically,
five personality variables (social comparison orientation, action-state orientation, maximization
orientation, decision making self-efficacy, and locus of control) conceptually related to regret
were empirically investigated. Furthermore, this study examined the mediating role
counterfactual thinking played in the relationships between individual differences and intensity of
regret. Finally, the impact of task importance on the strengths of the personality and
counterfactual thinking relationships was investigated. The results of the present study showed
that all of the individual differences were found to be associated with intensity of regret.
However, the significance of the relationships was contingent upon situational factors, such as the
tasks used to study the relationships (scenario or recall tasks) as well as the importance level of
the decisions involved (high or low importance). These results suggested that individual
differences, in addition to task characteristics and situational conditions, can have an impact on
post-decision emotions, and should be considered in future decision-making and regret studies.
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Chapter 1

Introduction
Although long perceived as a rational and analytical process that strongly relies on
cognition (e.g., rational choice theory), more researchers are paying attention to the important
role that emotions play in decision making (Mellers, Schwartz, & Cooke, 1998; Mellers,
Schwartz, Ho, & Ritov, 1997; Mellers, Schwartz, & Ritov, 1999). Among decision making
related emotions, regret has received the most attention in the decision making literature
(Schwarz, 2000). Regret is defined as a “negative, cognitively-based emotion that we experience
when realizing or imagining that our present situation would have been better had we acted
differently”(Zeelenberg & Pieters, 1999, p. 325). Regret is worth investigating because of its
pervasiveness and profound influence on people. It is mentioned frequently in daily conversations
and is commonly expressed in poems, lyrics, and quotes. Also, it influences both decision
makers’ well being and consequent decisions. For example, Schwartz and colleagues (2002)
found that the tendency to regret was positively correlated with depression and negatively
correlated with happiness and life satisfaction. Studies have also found that anticipated regret
increases escalation of commitment (Hoelzl & Loewenstein, 2005) and promotes risk seeking
behaviors (Zeelenberg & Beattie, 1997; Zeelenberg & Pieters, 2004). Despite the fact that certain
personality types may be more or less prone to experience regret, individual differences have not
received adequate attention in the regret literature.
In their extensive review, Mohammed and Schwall (2009) highlight the ways in which
individual differences have been ignored in the decision making literature relative to task and
situational characteristics. As they point out, studying individual differences in decision making
may help explain the inconsistencies between observed behavior and expected behavior predicted
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by normative models (which identify consistency in decision making). Moreover, some
contradictions in previous decision making research might also be resolved through the study of
individual differences. They urge future researchers to investigate the role of individual
differences across the decision making spectrum and specifically mention regret as a postdecisional process that can be impacted by personality characteristics. Following up on this
recommendation, the current study will investigate the relationship between individual
differences related to decision making and regret to help address this gap. Specifically,
comparison orientation, action state orientation, maximization orientation, decision making selfefficacy, and locus of control will be examined as antecedents to regret.
In addition, this research will test for a mediator (amount of counterfactual thinking) of
the relationships between these individual differences and regret. As pointed out by several
scholars, being able to explain “why” is the hallmark of theory building, but also highly neglected
by many studies (Bacharach, 1989; Klein & Zedeck, 2004; Sutton & Staw, 1995; Whetten, 1989).
Finally, the current study will also investigate the situational factor (task importance) that
moderates the relationship between individual differences and counterfactual thinking. Examining
interaction effects between individual difference variables and contextual factors can account for
more variance in decision making than examining main effects alone (e.g., Mohammed, Rizzuto,
Hiller, Newman, & Chen, 2008).
The present study contributes to existing research on regret in three ways. First, whereas
most studies have investigated task attributes or environment conditions that influence decision
makers’ level of regret (Connolly, Ordonez, & Coughlan, 1997; Van Dijk & Zeelenberg, 2005),
the present study focuses on individual characteristics, which have been largely neglected by
regret researchers. Second, the majority of regret studies have neglected to investigate mediating
mechanisms (Connolly et al., 1997; Ordonez & Connolly, 2000; Zeelenberg, van Dijk, &
Manstead, 1998a). Specifically, the few studies examining individual differences have not
attempted to explain why dispositions impact regret (McElroy & Dowd, 2007; Van Dijk &
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Zeelenberg, 2005). The present study will help to explain why the individual differences under
investigation influence decision makers’ experience of regret through the proposed mediation of
counterfactual thinking. Third, in response to personality scholars’ call for investigating
moderating effects (Mischel, 2004), the present study explores situational variables that might
influence the relationships between individual differences. In summary, the present study
provides a more comprehensive treatment of the relationship between individual differences and
regret by addressing what characteristics are related to regret, why they are related (mediating
mechanisms), and under what conditions (moderating relationships). The study model is
presented in Figure 1.

Figure 1: The relationship between individual differences, counterfactual thinking and regret.
This paper will first provide a review of the literature on regret, counterfactual thinking,
and decision making related individual differences (i.e., tendency to compare, state orientation,
maximizing orientation, decision making self-efficacy, and internal locus of control). Following
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the literature review, hypotheses will be developed between the individual difference variables of
interest, counterfactual thinking, and regret. Finally, a methodology section will outline the
process by which these predictions will be tested.

Regret
Regret is a prevalently felt emotion in people’s life. It was found to be the second
commonly mentioned emotion in people’s everyday conversation (Shimanoff, 1984). In their
paper studying emotion phenomenology, Roseman, Wiest, & Swartz (1994) found that people
who experience regret feel a sinking feeling, think of what a mistake they made, bemoan the lost
opportunity, feel like kicking themselves, want to improve their performance, and desire a second
chance to do something differently (Roseman et al., 1994).
In the decision making literature, Zeelenberg defined regret from a cognitive perspective.
He defined regret as “a negative, cognitively-based emotion that we experience when realizing or
imaging that our present situation would have been better had we acted differently.” (Zeelenberg,
1999, p. 326) Several important characteristics of regret are suggested by this definition: 1)
regret is associated with counterfactual thinking (our present situation would have been better), 2)
it involves upward comparison (would have been better), and 3) it focuses on self (had we acted
differently). These characteristics are important in distinguishing regret from other emotions,
such as rejoicing, anger, or disappointment.

Theoretical Development
The theoretical development of regret can be traced back to 1957, when Luce and Raiffa
proposed the minimax regret principle. The minimax principle postulates that when making a
decision, individuals first calculate the outcome of one option and the maximum possible
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outcome of the other options. The difference between the two outcomes represents the amount of
regret that the decision maker feels. To minimize regret, the decision maker tends to choose the
option with the minimum difference between the outcome of the chosen option and the maximum
outcome of the forgone options (Luce & Raiffa, 1957).
Following the minimax regret principle, regret theory attempts to explain the decisions
that individuals’ make under uncertainty. The theory assumes that the decision maker judges the
decision being made based on not only objective outcomes but also the emotions experienced
after knowing the outcomes. Thus, before making a decision, individuals anticipate the emotions
they expect to experience after knowing the decision outcome, and it will be takes into account
when making a decision (Bell, 1982; Lindsey, 2005; Loomes & Sugden, 1982). The minimax
regret principle and regret theory are consistent with each other with respect to the influence of
anticipated regret on individuals’ decisions.
More recently, researchers have begun to theorize about the determinants of regret.
Decision justification theory (Connolly & Zeelenberg, 2002) and the future opportunity principle
(Roese & Summerville, 2005) are the most influential theories. Decision justification theory
proposed that the comparative evaluation of the decision outcomes and the decision maker’s
responsibility (or self-blame) for making a poor decision are two critical determinants of
experiencing regret. Comparing the outcome at hand and other possible better outcomes induces
regret (Olson, Buhrmann, & Roese, 2000; Summerville & Roese, 2008; Van Dijk & Zeelenberg,
2005; Zeelenberg & van Dijk, 2005). It is knowing that the outcome might have been better had
he/she decided differently that makes the decision maker want to undo his/her decision and feel
regretful about the decision. To have the knowledge that the outcome might have been better
requires a comparison between the actual outcome and the counterfactual outcome (Connolly &
Zeelenberg, 2002; Olson et al., 2000; Zeelenberg & van Dijk, 2005).
Unjustified decisions also induce regret. Decision makers feel regret when they have
control over the decision outcomes (Roese & Olson, 1995) and feel that they are responsible for
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the bad outcomes because the decisions that they have made are unjustified (Connolly et al.,
1997; Connolly & Zeelenberg, 2002; Ordonez & Connolly, 2000; Zeelenberg et al., 1998).
Although regret is greatly due to a bad outcome and unjustified decision, either bad outcomes or
unjustified decisions may also lead to regret (Connolly et al., 1997; Ordonez & Connolly, 2000).
The latest stream of theories regarding the determinants of regret explains regret from the
perspective of opportunity (Beike, Markman, & Karadogan, 2009; Roese & Summerville, 2005).
In the (future) opportunity principle, Roese & Summerville (2005) proposed that the intensity of
regret increases when people perceive future opportunities for improving the decision and
decreases when there is no future opportunity for improvement. Intensified regret helps
individuals to rethink their decisions and make better ones in the future (Reb & Connolly, 2009).
However, when individuals perceive no opportunity for change in the future, some cognitive
processes (e.g., dissonance reduction or emotion regulation) would help minimize the regret that
individuals feel.
Roese and Summerville (Roese & Summerville, 2005) used meta analysis results to
support this argument by showing that participants reported the most intense regret in high
opportunity life domain (e.g., education, career, and romance) that offer the most potential for
change (i.e., had the most freedom to do what they wanted).
Following the future opportunity principle, Beike and colleages (2009) distinguished lost
opportunity from future opportunity. Different from Roese & Summerville’s theorization, they
posited that regret is intensified by lost opportunities because individuals no longer have
opportunity to correct their decisions. By measuring perceived past opportunity and perceived
future opportunity, the authors found that perceived past opportunity predicts regret, while
perceived future opportunity does not. This finding suggests that regret is partially due to the
inability to let go of past lost opportunities in the past, regardless whether the outcome is
remediable in the future or not (Beike et al., 2009).
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Empirical Research
The differences between regret and other similar emotions have been examined
empirically. For example, Zeelenberg, van Dijk, Manstead, & van der Pligt (2000) found that
regret is typically felt when the decision maker is responsible for the negative outcome, while
disappointment is typically felt when the negative outcome is beyond the decision maker’s
control. In a similar vein, regret and disappointment relate to different types of counterfactual
thoughts. Regret was found to be related to behavior-focused counterfactuals (i.e., the outcome
was undone by changing the decision maker’s behavior), while disappointment was found to be
associated with situation-focused counterfactuals (i.e., the outcome was undone by changing
something that is not under the decision maker’s control; Zeelenberg, van Dijk, van der Pligt, et
al., 1998).
In terms of the consequences of regret, studies show that regret has both negative and
positive effects on decision makers. Regret intensity was positively related to depression (Lecci,
Okun, & Karoly, 1994; Wrosch, Bauer, & Scheier, 2005), and negatively associated with life
satisfaction (Lecci et al., 1994) and health (Wrosch et al., 2005). Although regret influences
decision makers’ well-being negatively, several studies have demonstrated that experiencing
regret can sometimes be functional (Zeelenberg, 1999). When decision makers regretted their past
decisions, they were more likely to modify their decisions when encountering a similar situations
in the future (Ku, 2008; Tsiros & Mittal, 2000). For example, Ku’s (2008) study showed that
participants who regretted their escalation of commitment in the first task reduced escalation in
subsequent tasks. In addition to experienced regret, anticipated regret also influences decision
makers’ decisions (Hoelzl & Loewenstein, 2005; Humphrey, 2004). In a sequence of studies,
Zeelenberg and colleagues showed that decision makers tended to choose regret-minimizing
options (Zeelenberg & Beattie, 1997; Zeelenberg, Beattie, van der Pligt, & deVries, 1996;
Zeelenberg & Pieters, 2004). Moreover, failure to anticipate regret was found to be positively
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associated with persistence in gambling (Tochkov, 2008), supporting the rationality of anticipated
regret (Zeelenberg, 1999).
The majority of the studies in the regret literature focus on the antecedents of regret.
Supporting decision justification theory, the comparative evaluation of the outcomes and the
feeling of self-blame for having made a poor choice have been empirically found to be associated
with decision-related regret (Connolly et al., 1997; Pieters & Zeelenberg, 2005; Seta, McElroy,
& Seta, 2001; Zeelenberg et al., 1998). Based on the comparative nature of regret (Zeelenberg &
van Dijk, 2005), van Dijk and Zeelenberg (2005) found that the uncertainty of the forgone
outcome and the incomparability of current and forgone outcomes reduced individual’s level of
regret. In addition, a study conducted by van Harreveld and colleagues (2008) has showed that
people are prone to seek information about others who made even worse decisions than
themselves when they obtained negative and final outcomes. These downward comparisons
helped attenuate regret.
In a nutshell, decision justification theory suggests that decision makers feel regret on
their decision either when the outcome is worse than the forgone outcome or when the decision is
unjustified. That is, a poor outcome alone can induce regret without decision responsibility
(Connolly et al., 1997; Zeelenberg, van Dijk, & Manstead, 1998), and an unjustified decision can
lead to regret without having a bad outcome (Pieters & Zeelenberg, 2005).

Individual Differences and Regret
Although most of the studies focused on task and situational characteristics, a few studies
have investigated the individual difference factors that influence decision makers’ feelings of
regret (McElroy & Dowd, 2007; Pierro et al., 2008; Seta et al., 2001; Van Dijk & Zeelenberg,
2005). Specifically, individuals’ tendency to engage in social comparison (Gibbons & Buunk,
1999) was found to be positively associated with regret, using students in Netherlands as sample
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(Van Dijk & Zeelenberg, 2005). In addition, self-regulatory orientation was also found to be
related to individuals’ experience of regret (Pierro et al., 2008). Pierro and colleagues examined a
sample of Italian students and found that assessment aspect (concerned with evaluating choices
and alternatives) was positively associated with individual’s propensity to engage in
counterfactual thinking and experience regret. In contrast, locomotion aspect (concerned with
directing efforts to the goal and moving from state to state) was negatively associated with regret
and number of counterfactual thoughts generated by the decision makers (Pierro et al., 2008).
Other studies investigating the relationship between individual difference variables and
regret measured the consistency between the decision and the decision maker’s orientation
(McElroy & Dowd, 2007; Seta et al., 2001). Studies found that decision makers experienced more
regret when the decision and individuals’ orientation were not consistent than when they were
consistent. Specifically, decision makers who are risk seekers, action-oriented, or in an active
mood tend to regret more when making errors of omission than errors of commission. On the
other hand, decision makers who are risk avoiders, state-oriented, or in an inactive mood tend to
regret more when making errors of commission than errors of omission (McElroy & Dowd, 2007;
Seta et al., 2001).
The current study adds to the existing work on regret and decision making by examining
the other individual differences variables that might impact intensity of regret using an US
sample.

Counterfactual Thinking
Counterfactual thinking is a cognitive process in which individuals reflect how past
events might have turned out differently if some antecedent events had been changed.
Counterfactual thoughts typically involve altering one or more factual antecedents and assessing
the outcomes of the alteration (Roese, 1997). For example, when a person thinks that “if I had
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bought a different laptop computer (antecedent), I might have saved plenty of time working on
this document (reassessed outcome)”, this person is engaged in counterfactual thinking.
Multiple ways have been proposed to classify counterfactual thoughts. Based on the
valence of counterfactual comparisons, there is a distinction between upward (comparing to
superior outcomes) and downward (comparing to inferior outcomes) counterfactuals.
Counterfactual thoughts can also be classified based on the antecedents modified.
Counterfactuals can be behavior-focused or situation-focused depending on whether the
antecedent being modified is one’s own behavior (e.g., if I had worked harder) or other situation
factors (e.g., if the exam had been easier; Zeelenberg, van Dijk, van der Pligt, et al., 1998).
Furthermore, counterfactual thoughts can have a subtractive or additive structure (Roese & Olson,
1993). For instance, one might think that “if I had switched stocks” (additive structure) or “if I
hadn’t switched stocks” (subtractive structure), I would have made more money.
The generation of counterfactual thoughts consists of two stages: activation and content
generation. Activation refers to whether or not the counterfactual generation process is activated
(Roese, 1997a). It is operationalized as the number of the counterfactual thoughts generated in
the literature (e.g., Pierro, et al., 2008). Content generation refers to the specific types of
counterfactual thoughts that are generated (e.g., upward or downward counterfactuals; Roese,
1997). Activation and content generation are two related but distinct constructs. Temporally
speaking, the counterfactual generation process needs to be activated before the content of
counterfactual thoughts is generated. In addition, the two stages were influences by different
determinants.
Among all the factors influencing the activation of counterfactual process, negative affect
and outcome closeness are the two most critical determinants (Roese, 1997). In addition to
negative affect, studies also found that counterfactual thoughts are generated more frequently
when the actual outcome is close to the ideal outcome than is distant from it (Meyers-Levy &
Maheswaran, 1992; Roese & Olson, 1996). Outcome closeness has been manipulated in terms of
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temporal distance, numerical proximity, as well as actual physical distance.Negative affect was
found to be correlated with the number of counterfactual thoughts generated, even after outcome
valence was controlled (Roese & Olson, 1997). Despite the fact that several studies have showed
outcome valence to be a strong predictor of activation (e.g., Sanna, 1996), the effect was not
significant when negative affect was controlled for (Roese & Olson, 1997). This result supported
the argument that it was negative affect, not outcome valence, which influences counterfactual
activation.
Different from counterfactual activation, content generation is influenced by antecedent
normality, action-inaction, and controllability (Girotto, Legrenzi, & Rizzo, 1991; Kahneman &
Tversky, 1982; Landman, 1987; Wells, Taylor, & Turtle, 1987). Empirical evidences are
consistently showing that people tend to choose to alter the antecedents that are exceptional
(Wells et al., 1987) and controllable (Girotto et al., 1991; Roese & Olson, 1995). However, mix
results have been found for the effect of action and inaction on counterfactual thinking. Without
directly measuring counterfactual thinking, some studies found that errors of commission induced
more intense counterfactual emotion (i.e., regret) than errors of omission (Gleicher et al., 1990;
Kahneman & Tversky, 1982; Landman, 1987), while other studies found opposite results
(Kinnier & Metha, 1989; Leach & Plaks, 2009). Furthermore, in one study directly measuring
counterfactual thoughts generation, the effect of action-inaction on counterfactual thinking was
found to be not significant (Davis, Lehman, Wortman, Silver, & Thompson, 1995).
The consequences of counterfactual thinking can be affective or cognitive. Two
mechanisms, contrast effects and causal-inference effects, were theorized to explain how
individuals’ affect and judgments were influenced by counterfactual thinking (Roese, 1997).
Contrast effects occur when contracting factual and counterfactual outcome. Causal-inference
effects occur when individuals consider the connection between antecedent events and outcomes.
Counterfactual thinking influences an individual’s affective experiences through both
contrast effects and causal-inference effects. As a result of contrast effects, individuals feel good
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when comparing actual outcome to a worse outcome and feel bad when comparing actual
outcome to a better outcome. This is supported by empirical studies that individuals who
generated upward counterfactuals (i.e., compare actual outcome with a better hypothetical
outcome) reported more negative affect and higher level of dissatisfaction than individuals who
generated downward counterfactuals (Markman, Gavanski, Sherman, & McMullen, 1993;
McMullen, Markman, & Gavanski, 1995; Medvec, Gilovich, & Madey, 1995; Roese, 1994;
Roese & Olson, 1995).
Affect can also be influenced by counterfactual thinking through causal-influence effects.
Specifically, various discrete emotions may be evoked when an individual makes a causal linkage
between a specific antecedent and an outcome. For example, Sarah felt regret when she realized
that getting drunk the night before her mid-term exam (a specific antecedent) might be the reason
for why she failed the exam (an outcome). In addition to regret, other counterfactual emotions
(e.g., guilt and shame) could also be elicited by the mechanism of causal-inference (Niedenthal,
Tangney, & Gavanski, 1994; Zeelenberg & Breugelmans, 2008).
In addition to its influences on one’s affective experiences, counterfactual thinking may
also have an impact on individuals’ judgments (MacRae, Milne, & Griffiths, 1993; Miller &
McFarland, 1986). Millar and McFarland (1986) manipulated outcome closeness to see how it
affects individuals’ judgments. In the study, participants were asked to decide the amount of
compensation to give to the victim’s family. Their result revealed that holding the outcomes
constant (i.e., the victim died), the respondents assigned greater compensation to the victim’s
family when the victim was known to be dead ! miles from safety than 75 miles from safety.
Although counterfactual thinking was not directly measured, this result imply the influence of
counterfactual thinking on people’s judgments: when the actual outcome is closer to the ideal
outcome (closer outcome), due to contrast effects, counterfactuals of being able to survive
become more salient (number of counterfactual thinking), and lead to greater compensation
assigned to the victim’s family (judgment).
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Finally, individuals’ judgment can also be influenced by counterfactual thinking through
causal-inference effects. In two experiments, Wells & Gavanski (1989) demonstrated how
individual’s perception of causal relationship was influenced by the counterfactual thoughts
generated, which subsequently influenced their judgment on responsibility. Specifically,
participants were asked to read a scenario about a paraplegic couple died in a car accident after a
cab driver refused to give them a ride. The cab driver survived in one condition, but not the
other. The causal rating (the causal relationship between being denied a cab ride and car
accident) and responsibility rating (the degree to which the cab driver should be responsible for
the accident) were found to be significantly higher in the condition when the cab driver survived
than in the condition when the cab driver did not survive. This result implies that when there is a
possibility that the mutation of an antecedent event would have resulted in a different outcome
(had the cab driver taken the couple, they might have been alive), individuals’ are more likely to
make a causal connection between the outcome and the antecedent event being mutated (cab
driver’s denial caused the death of the couple).

Individual Differences

Social Comparison Orientation
Social comparison is a process of comparing oneself with others. This comparative
information (e.g., how well did I do on the exam in comparison with others) and objective
information (e.g., my score on the exam) help individuals gain knowledge about themselves
(Festinger, 1954). Summerville and Roese (2008) used an experience-sampling approach to study
the frequency of social comparison in people’s daily life. They found that 12 percent of the
human thoughts are comparative and close to 60 percent of these comparative thoughts involve
self evaluation. Such self-focused comparisons involve “me/my current situation”) are
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considered to have more profound influences on these individuals’ feelings and behaviors than
other-focused comparison (Summerville & Roese, 2008).
Two types of social comparison, upward (comparison with superior others) and
downward (comparison with inferior others), were discussed frequently in the literature. Overall,
studies found that upward and downward social comparisons have their pros and cons
respectively. When individuals are engaged in upward social comparison, their performance may
be enhanced through learning from superior others (the adaptive function of upward comparison).
However, people’s self-images may be threatened during the process and they may need to
respond in a defensive way in order to overcome the negative feelings (Buunk & Gibbons, 2007).
On the other hand, although downward comparison usually do not have the adaptive function that
upward comparison has, it was found to alleviate individuals’ feeling of regret (van Harreveld et
al., 2008) and to enhance relationship satisfaction (Buunk, Oldersma, & de Dreu, 2001).
In the last decade, researchers have started paying attention to the relationship between
personality traits and the social comparison processes. For example, individuals with a higher
level of neuroticism was found to involve in social comparisons more often and derive more
negative feelings from the process (Van der Zee et al., 1996). Also, individuals who are high in
agentic traits (e.g., dominant, ambitious, and competitive) tend to engage in more downward than
upward comparisons than individuals low in these traits (Locke & Nekich, 2000).
Since then, social comparison orientation has been considered a personality characteristic
and the social comparison orientation scale (SCO) was developed to assess an individual’s
tendency to make social comparisons (Gibbons & Buunk, 1999b). Subsequent studies have
found that a stronger social comparison orientation tend to be associated with a higher level of
self-consciousness, stronger empathy for others, and higher negative affectivity and uncertainty
of the self (Buunk & Gibbons, 2007)
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Action-State Orientation
Action-state orientation is a multi-dimensional construct concerning individual’s ability
to regulate their thoughts and emotions to stay focus on attaining their goals (Kuhl & Beckmann,
1994). Action-state orientation was found to predict emotional stability, supervisor-rated job
performance, and OCBs (Diefendorff, Hall, Lord, & Strean, 2000), with action-oriented people
being more emotionally stable, having better job performance, and demonstrating more OCBs.
The characteristics of action- and state- oriented people can be depicted by the three
dimensions under the construct of action-state orientation: preoccupation, hesitation, and
volatility. The names of the dimensions represent the state-oriented pole, with the corresponding
action-oriented pole as disengagement, initiative, and persistence.
Based on the three dimensions, action-oriented individuals 1) have the ability to detach
from thoughts about past, present, or future state that might interfere with the implementation of
the goal (disengagement), 2) do not have difficulty in initiating activities related to attaining the
goal (initiative), and 3) are able to remain focused on a goal without being distracted by other
goals or tasks (persistence). On the other hand, state-oriented individuals tend to 1) ruminate on
thoughts that might interfere with the current goal (preoccupation), 2) have difficulty initiating
activities related to goal implementation (hesitation), and 3) be distracted by other goals or tasks
not related to the goal at hand (volatility).

Maximization Orientation
Maximization orientation is a construct that describes individual differences in their desire to
maximize (Schwartz et al., 2002): Individuals scoring high in maximization orientation
(maximizers) desire the best possible outcomes, while individuals scoring low in maximization
orientation (satisficers) desire only satisfactory outcomes.
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Studies have consistently found maximization orientation to be negatively associated
with indicators of individuals’ well-being (e.g., subjective happiness and life satisfaction;
Schwartz, et al., 2002). The intention to obtain best outcomes motivates maximizers to
extensively search for information and create a larger choice set in comparison to satisficers
(Iyengar, Wells, & Schwartz, 2006). However, cognitive limitation prevents maximizers from
systematically comparing these options and the outcomes following these options (Iyengar &
Lepper, 2000). Therefore, maximizers tend to rely more on external standards (e.g., engage in
more social comparison; Schwartz, et al., 2002; Lyubomirsky & Ross, 1997) rather than internal
or preset standards to evaluate the quality of their decision outcomes. Although maximizers
engage more in both types of social comparisons (upward and downward), they tend to
experience more negative feeling from upward comparison than the happiness from downward
comparisons (Schwartz et al., 2002).
While the effects of maximization orientation on individuals’ well-being are evident,
mixed results were found for its influences on objective decision outcomes. In a study (Iyengar et
al., 2006) investigating job search process and outcomes of senior students, maximizers were
found to secure jobs with 20% higher starting salaries than satisficers, even when university,
major, and GPA were controlled. However, in another study conducted by Parker and colleages
(2007), maximization orientation was found to be associated with worse decision outcomes and
decision making competence than satisficers.

Decision Making Self-Efficacy
Perceived self-efficacy is concerned with individuals’ beliefs about their capabilities to succeed in
a specific task (Bandura, 1997). Self-efficacy is a multi-dimensional construct: the strength of an
individual’s self-efficacy depends on the level of task difficulty (magnitude), individuals’
confidence in successfully performing a task at a certain difficulty level (strength), and the degree
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to which the self-efficacy magnitude and strength of a specific task can be generalize to other
tasks (generality; Bandura, 2006). Past studies in organizational psychology have found taskspecific self-efficacy to be associated with many work-related outcomes, such as work-related
performance (Stajkovic & Luthans, 1998), newcomers’ ability to cope, job satisfaction,
organizational commitment, and turnover (Saks, 1995).
Several characteristics of efficacious individuals may contribute to their better workrelated outcomes. Based on Bandura’s description, people with high self-efficacy set more
challenging goals, are willing to dedicate more efforts to the task, and are more persistent when
facing difficulties, in comparison to people with low self-efficacy (Bandura, 1997). Based on
Wood and Bandura (1989), efficacious and inefficacious individuals also show different
behaviors and thought processes when they encounter failure: efficacious individuals are able to
optimize their cognitive resources and remain focused on the task even when they face difficulties
or failure, while inefficacious individuals are more likely to attribute the failure and difficulties to
their ability deficiencies and let the intrusive thinking distract them from moving on (Wood &
Bandura, 1989).
Depending on the level of generality, two types of self-efficacy can be distinguished.
Generalized self-efficacy is conceptualized as a dispositional and trait-like self-efficacy. It refers
to individuals’ beliefs in their capability to achieve a certain level of performance across various
tasks and situations (Chen, Gully, & Eden, 2001; T. Judge, Erez, & Bono, 1998; Woodruff &
Cashman, 1993). On the other hand, closer to Bandura’s theorizing that self-efficacy should be
context-specific, task- or domain- specific self-efficacy refers to individuals’ beliefs in their
capability to succeed in a specific task (Bandura, 2006).
Although decision making self-efficacy was studied in Haraburda’s (1996), this construct
has not yet been clearly defined. Based on Bandura’s conceptualization of domain-specific selfefficacy, decision making self-efficacy is defined as individuals’ beliefs in their capabilities in
making decisions. Most of the studies in decision making self-efficacy focused on career
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decisions (e.g., Betz, Klein, & Taylor, 1996). Only one study investigated decision making selfefficacy across multiple life domains (Haraburda, 1996): it was found that the relationship
between career decision making self-efficacy and career indecisiveness can be generalized to
other types of decisions, such as decisions related to relationship and conflict resolution
(Haraburda, 1996).
Task- or domain-specific self-efficacy is usually a more effective predictor than
generalized self-efficacy in predicting individuals’ performance or behaviors in a specific task
(Bandura, 2006; Herold & Fedor, 1998; House, Shane, & Herold, 1996). Thus, decision-making
self-efficacy as domain specific self-efficacy should be more sensitive than generalized selfefficacy in predicting individuals’ cognitive process and emotional outcomes in the context of
decision making.

Locus of Control
Some individuals believe that the outcomes they get are the consequences of their own
behaviors, while others believe that these outcomes are determined by external factors, such as
the behaviors of others, luck, or fate. The individual differences in their expectancy that the
outcomes are contingent on their own behaviors or outside factors are described by locus of
control. Individuals with an internal locus of control tend to attribute the outcomes to their own
behaviors and perceive more control over the outcomes they get. However, individuals with an
external locus of control tend to attribute the outcomes to external factors and perceive less
control over these outcomes (Rotter & Mulry, 1965).
It is noteworthy that locus of control and self-efficacy are similar but distinct constructs.
Self-efficacy is an individual’s beliefs about one’s capability to succeed (competency beliefs),
while locus of control is an individual’s beliefs about the degree to which the outcome is
contingent upon one’s failure or success (contingency beliefs; Shell & Husman, 2008).
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Individuals having external locus of control can be highly efficacious. For example, people might
feel that they are capable of performing their job well (high self-efficacy); while, at the same time,
believe that the amount of salary they get (outcome) are controlled by other factors than how well
they perform (external locus of control).
Research on locus of control seems to converge on the finding that individuals with
internal locus of control both perform and feel better. (but perform what better?) Generally, the
internals show more positive affect (Warehime & Woodson, 1971) and higher academic
achievement (Wildstein & Thompson, 1989) than the externals. When facing frustrations or
stressful situations, the internals show more constructive reactions, a lower level of anxiety, more
task-oriented coping behaviors (as apposed to emotion-oriented coping behaviors; Anderson,
1977), and more direct coping (rather than suppressing anxiety; Parkes, 1984) than the externals.

Development of Hypotheses

Amount of Counterfactual Thinking and Regret
According to the literature on counterfactual thinking, an individual’s affect can be
influenced by counterfactual thinking through the mechanisms of contrast and causal inferences
effects (Roese, 1997). Generally speaking, upward counterfactual thinking tends to induce
negative affect, while downward counterfactual thinking tends to induce positive affect (Roese,
1997). Moreover, researchers have linked specific types of counterfactual thoughts to specific
emotions (Niedenthal et al., 1994; Zeelenberg et al., 1998). Among these emotions, regret was
suggested to be the consequence of upward and behavior-based counterfactuals (Zeelenberg et
al., 1998).
Although several studies have shown the effect of counterfactual content (e.g., upward
vs. downward or behavior- vs. situation- based) on regret (Gilovich & Medvec, 1995, 1995;
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Kahneman, 1995; Landman, 1993, 1995), few studies have theorized or empirically tested the
effect of counterfactual activation (i.e., number of counterfactual thoughts generated) on regret
(e.g., Pierro, et al., 2008). Pierro and colleages’s (2008) study provided some evidence that
counterfactual activation alone can predict the intensity of regret. Individuals who generate more
counterfactual thoughts may feel greater intensity of regret than people who generate fewer
counterfactual thoughts in general, regardless whether these thoughts are behavior- or situationbased. Based on the literature, the following hypothesis is therefore formulated.
H1: The number of counterfactual thoughts generated by an individual will be positively
related to the intensity of regret.

Individual Differences and Counterfactual Thinking and Regret
Even though many antecedents of counterfactual thinking have been investigated (Olson
et al., 2000; Roese, 1997; Roese & Hur, 1997; Sanna & Turley, 1996), few studies have explored
the person-related variables that might affect the number of counterfactual thoughts individuals
generate in the face of bad outcomes (Kasimatis & Wells, 1995). To address this gap, the
relations between counterfactual thinking and several individual difference variables will be
investigated in the current study. Specifically, the effects of individuals’ social comparison
orientation, action orientation, maximization orientation, decision making self-efficacy, and locus
of control on counterfactual thinking will be discussed in the following section.
Social comparison orientation. The first individual difference variable hypothesized to
be related to counterfactual thinking is social comparison orientation. Recall that social
comparison orientation describes an individual’s tendency to engage in social comparison
(Gibbons & Buunk, 1999). People with a higher level of social comparison orientation were
found to engage in a greater amount of social comparison in their daily life than individuals with
a lower level of social comparison orientation (Olson et al., 2000). Both social comparison and
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counterfactual thinking are comparative judgments (Olson et al., 2000; Summerville & Roese,
2008; Zeelenberg & van Dijk, 2005). Social comparisons refer to the process of comparing one’s
own outcome with others’ outcomes; counterfactual thinking refers to the process of comparing
one’s actual outcome with an imagined outcome (Olson et al., 2000). Despite the similarity
between the two, their relationship has not been empirically studied.
The referent of social comparison (i.e., other peoples’ outcomes) can end up becoming
the referent of counterfactual comparison (i.e., counterfactual or imagined outcome). For
example, when A found out that B bought exactly the same computer for a price that was $200
cheaper, A may start thinking that if he had done more research, he would have gotten the same
deal as B. Therefore, the more an individual engages in social comparison, the more likely he/she
may learn about alternative outcomes, thereby generating a greater number of counterfactual
thoughts.
In addition, although no study has investigated the relationship between social
comparison orientation and regret, social comparison orientation was found to be predictive of
negative affect (Gibbons & Buunk, 1999). Thus, social comparison orientation may also be
positively associated with the negative emotion of regret. Based on the reasoning, the following
hypothesis is postulated.
H2: An individual’s level of social comparison orientation will be positively related to a)
the number of counterfactual thoughts generated and b) intensity of regret.
Action-state orientation. The second individual difference variable hypothesized to be
related to counterfactual thinking is action-state orientation. Compared to action oriented
individuals, state oriented individuals are more likely to ruminate on thoughts about past, current,
or future events that possibly interfere with their current goal attainment (Diefendorff et al.,
2000). These ruminative thoughts about past events might include evaluating the outcomes of
one’s past behaviors as well as reflecting on things that they could have done differently to make
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the outcomes more favorable. Thus, state oriented individuals’ tendency to ruminate may
facilitate the generation of counterfactual thoughts on their past decisions or behaviors.
Furthermore, focusing on the negative aspects of outcomes and may inhibit state oriented
individual’s ability to prevail over negative affect (Kuhl & Kazen, 1994). McElroy’s study
provided support for this argument: State-oriented individuals showed higher levels of regret than
action-oriented individuals (McElroy & Dowd, 2007). However, in their study, one-item regret
measure was used as in most of the other studies on regret (e.g., Ordonez & Connolly, 2000;
Zeelenberg et al., 1998). The current study intended to test the relationship between action-state
orientation and regret by using a three-item regret measure which might demonstrate a better
reliability and validity. Therefore, the following hypothesis is formulated:
H3: An individual’s level of state orientation will be positively related to a) the number of
counterfactual thoughts generated and b) intensity of regret.
Maximization orientation. The third individual difference variable of interest is
maximization orientation. Maximizers look for not only satisfactory outcomes but the best
possible outcomes (Schwartz et al., 2002). In order to obtain the best outcome, maximizers tend
to create an exhaustive choice set that is difficult to systematically process given the limit of
human cognition (Iyengar & Lepper, 2000; Iyengar et al., 2006). Cognitive limitations not only
inhibit the evaluation of the choices but also the outcomes following each choice. Therefore,
maximizers are not able to know whether they made a good decision or not. This inability to
internally judge the quality of their decisions causes them to rely on comparing their decision
outcomes with external standards (e.g., social comparison) to examine the quality of their
decisions (Lyubomirsky & Ross, 1997; Schwartz et al., 2002).
On the other hand, satisficers look for only satisfactory outcomes, therefore, they tend not
to search for choices as thoroughly as maximizers. With a cognitively affordable choice set,
satisfiers are able to evaluate these choices and compare the outcomes based on their internal
standards and rely less on external comparisons to know the quality of their decisions. In one
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study, individuals’ tendency to maximize was found to predict individuals’ interests in both
upward and downward social comparisons as well as their frequency of engaging in both types of
social comparisons (Schwartz et al., 2002).
Both the generation of a broader choice set before making decisions and the tendency to
make social comparisons after making the decision are possible causes for maximzers to generate
more counterfactual thoughts after knowing the outcomes of their decisions. If the options
considered before making decisions generally become the antecedents to be changed in
counterfactual thinking (e.g., if I had chosen A instead of D), maximizers would have more
counterfactual thoughts (e.g., if I had chosen A, B, or C) than satisficers because they consider
more options before their decisions. In addition, maximizers’ tendency to engage in social
comparison may also increase their awareness of better alternative outcomes and, thus, creates the
referent (i.e., what the outcome should have been) for counterfactual thinking. Therefore, it is
hypothesized that an individual with a higher level of maximization orientation will generate
more counterfactual thoughts after decisions.
Furthermore, people’s maximization orientation may influence intensity of regret after a
bad decision directly. As mentioned in the previous section, maximizers look for the best, while
satisficers look for “good enough”. Thus, an outcome considered to be bad by the maximizers
might be considered satisfactory for satisficers. Since negative outcomes could induce regret,
satisficers may have less regret than maximizers because it is more difficult for them to see an
outcome as a bad one. Supporting this rationale, the correlations between maximization and
regret reported in Schwartz et al. (2002) range from .36 to .61.
H4: An individual’s level of maximization orientation will be positively related a) the
number of counterfactual thoughts generated and b) intensity of regret
Decision making self-efficacy. Decision making self-efficacy refers to individual’s
beliefs in their capabilities in making decisions. According to Wood and Bandura (1989),
efficacious and inefficacious individuals show different behaviors and thought processes when
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they encounter failure. Efficacious individuals are able to optimize their cognitive resources and
remain focused on the task even when they face difficulties or failure, while inefficacious
individuals are more likely to attribute the failure and difficulties to their ability deficiencies and
let the intrusive thinking prevent them from moving on (Lecci, Okun, & Karoly, 1994; Loomes &
Sugden, 1982; Wood & Bandura, 1989). In the context of decision making, when receiving a
negative outcome and feeling frustrated, individuals with a lower level of decision making selfefficacy are more likely to dwell on the past and thus generate more counterfactual thoughts
about their unsuccessful decisions than individuals with a higher level of decision making selfefficacy.
Low decision making self-efficacy may also be associated with more intense regret.
Studies have found that inefficacious individuals have stronger negative affect than efficacious
individuals (Lightsey, Burke, Ervin, Henderson, & Yee, 2006; Treasure, Monson, & Lox, 1996).
This higher level of negative affect and the tendency to attribute failure to themselves might lead
to stronger regret in people who are low in decision making self-efficacy. Thus, the following
hypothesis was therefore postulated:
H5: An individual’s level of decision making self-efficacy will be negatively related to a)
the number of counterfactual thoughts generated and b) intensity of regret
Locus of control. In Anderson’s (1977) study, it was found that people with an internal
locus of control showed more task-oriented coping behaviors when they faced stress and
frustration, while people with an external locus of control showed more emotion-oriented coping
behaviors in these situations (Anderson, 1977). Concretely, the perceptions of having control
over the situations and outcomes motivate internals to quickly remedy their mistakes if possible
and continue adopting behaviors that will help them attain their goals when encountering loss or
failure. On the other hand, the lack of control over the situation and outcomes make externals
more likely to deal with the loss emotionally (e.g., withdrawal, depression, hostility) and being
cognitively fixated on what went wrong. Ruminating on bad decisions and outcomes in the past
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elicits the thoughts of what might have been. Thus, more counterfactual thoughts regarding a bad
decision might be generated by externals than internals.
H6: An individual’s level of internal locus of control will be negatively related to a) the
number of counterfactual thoughts generated and b) intensity of regret.
Contradictory to the hypothesis proposed, due to their tendency to perceive more control
over outcomes, internals might be more likely to generate behavior-based counterfactuals (i.e.,
the counterfactuals with antecedents modified being one’s own behaviors), which is associated
with higher levels of regret (Zeelenberg et al., 1998b). However, the empirical studies on the
impact of locus of control on outcome variables seem to be more supportive of the negative
association between internal locus of control and regret. Studies have shown that internals have
greater life (Menec & Chipperfield, 1997) and job (Judge & Bono, 2001) satisfaction, better work
performance (Judge & Bono, 2001), and less job distress (Leung, Siu, & Spector, 2000). One
possible explanation for the conflict is that the internals might experience a higher level of regret
shortly when receiving a bad decision outcome; however, they quickly switch their focus to a
more constructive task-oriented coping (Anderson, 1977) and detach from the negative emotions
induced by the bad outcomes, which lead to a lower level of regret and better satisfaction in life
or job (Judge & Bono, 2001; Menec & Chipperfield, 1997) in the long run.

Partial-Mediating Role of Counterfactual Thinking
Counterfactual thinking is expected to mediate the relationships between the intensity of
regret and the various individual difference variables studied. However, as discussed above, each
particular individual difference variable may also directly impact the intensity of regret. Thus,
counterfactual thinking is hypothesized to be a partial mediator for the relationship between the
individual difference variables studied and regret.
H7: The relationship between a)social comparison orientation, b)state orientation, c)

26

maximization orientation, d) decision making self-efficacy, and e) internal locus of control
and the intensity of regret will be partially mediated by the amount of counterfactual thoughts
generated.

The Moderating Role of Task Importance
Task importance is defined as the severity of the consequences if an inappropriate
decision is made (Baron, Vandello, & Brunsman, 1996). Task importance may moderate the
relationship between individual difference variables and the number of counterfactual thoughts
generated. According to Mischel (1968), the impact of individual differences on behaviors can
vary depending on the strength of the situation. In strong situations, people tend to react in similar
ways regardless of their dispositional orientation because of strong situational cues (e.g., being
quiet during a funeral). In weak situations, there is more variability in behavioral responses, thus
individual differences are more likely to stand out (Mischel, 1968).
In their recent review of the literature on situational strength, Meyer and colleagues
(2010) categorized the operationalizations of situational strength into four facets: clarity,
consistency, constraints, and consequences. Task importance falls into the consequence category,
defined as “the extent to which decisions or actions have important positive or negative
implications for any relevant person or entity“ (p.127).
Two articles provide support for high task importance representing a strong situation in
which personality characteristics are likely to be attenuated. In a meta-analysis conducted by
Meyer and colleagues (2009) on the conscientiousness-performance relationship, they found that
this relationship was weaker for jobs in which errors are likely to cause harmful outcomes (higher
importance) than jobs that do not have this characteristic (lower importance). In addition, a study
conducted by Stiensmeier-Pelster (1994) investigated the relationship between action-state
orientation and the amount of effort spent on a task. The results showed that, in the high
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importance task condition, action- and state-oriented individuals spent a similarly large amount of
effort on the task. However, in the low importance condition, state-oriented individuals spent a
significantly larger amount of effort on the task than action-oriented individuals (Kuhl &
Beckmann, 1993). Both research findings demonstrate that the effects of individual differences
are stronger when task importance is lower than higher.
Therefore, it is hypothesized that the relationship between the indivdiual difference
variables and counterfactual thoughts will be stronger in the low task importance condition and
weaker in high task importance condition. When task importance is high (strong situation),
people tend to spend more effort on the task (Kuhl & Beckmann, 1993) and are more emotionally
involved in the task (Cantor et al., 1991) regardless of their dispositions. Thus, a large number of
counterfactual thoughts will be generated by both groups of people who score high and low on
the individual difference variables. In this case, the impact of individual differences on the
amount of counterfactual thinking is likely to be weaker. On the other hand, when the importance
of the decision is low, people are more likely to act in a way that is consistent with their
personality; hence, the difference in emotional responses or behaviors between people who score
high and low on these individual differences variables may be larger. Therefore, the following
hypothesis is formulated:
H8: The relationship between an individual’s level of a) social comparison orientation, b)
state orientation, c) maximization orientation, d) decision making self-efficacy, and e)
locus of control and amount of counterfactual thoughts generated will be moderated by
task importance such that the relationship will be stronger in the low importance condition
than in the high importance condition.
It should be noted that lower importance decisions are greater in frequency compared to
higher importance decisions in everyday life. Therefore, it is worthwhile to investigate the
impact of individual differences on decisions that occur with varying degree of regularity.
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Chapter 2

Methods

Participants
Two hundreds and eighty-four undergraduate students were recruited from the
psychology subject pool in a large northeastern university. Students participated in this study in
exchange for partial fulfillment of a course requirement. Among the 284 students, 186 students
were recruited at the end of the fall semester, and 98 students were recruited at the beginning of
the spring semester. The mean age of these students was 19.34. Sixty-four percent of these
students were female. Seventy-eight percent of the participants were Caucasian, with remaining
students being African American (5.1 percent), Hispanic (5.8 percent), Asian (8.5 percent), and
other ethnicities (1.69 percent). The mean GPA was 3.35. These students have a mean part-time
work experience of 2.52 years and full-time work experience of .46 years. The mean SAT score
for verbal and quantitative were 606.63 and 604.84, respectively.

Experimental Tasks
The current study used both scenario and recall tasks to elicit participants’ counterfactual
thinking and feelings of regret. These two types of tasks are commonly used in the regret
literature (Keaveney, Huber, & Herrmann, 2007). Most of the studies employed either scenario
(e.g., Mannetti, Pierro, & Kruglanski, 2007; Su, Chen, & Zhao, 2009; Tsiros & Mittal, 2000) or
recall (e.g., Gilovich & Medvec, 1994; Zeelenberg, van Dijk, Manstead, & van der Pligt, 1998)
tasks, while a few have used both (e.g., Pierro et al., 2008). The advantage of using scenario
tasks is that the stimuli are controlled and therefore we can be more certain that the variability in
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the number of counterfactual thoughts generated and the intensity of regret are due to the
individual differences, instead of the characteristics of the decisions described in the tasks.
However, people’s reactions to an imagined scenario might be different from their reactions to
actual experiences. For example, failing an imagined final exam might be less regrettable than
failing an actual one. Although the characteristics of decisions and outcomes recalled are less
controlled by the researcher, recall tasks are able to provide information about participants’
counterfactual thinking and intensity of regret when they have actually faced a negative outcome
caused by a bad decision. In order to balance the advantages and disadvantages of each, both
scenario and recall tasks were used in this study.

Hypothetical Scenarios
A scenario related to schoolwork was generated for the study. The domain of
schoolwork was chosen because it is the life domain that all students have experience with, and it
was therefore easier for the students to relate to the scenario. The schoolwork content of the
scenario was adapted from Bedell-Avers, Hunter, & Mumford (2008), and the format of the
scenario was adapted from the computer-purchasing-decision scenario that has been commonly
used in the regret literature (e.g., Pierro et al., 2008; Su et al., 2009; Tsiros & Mittal, 2000). The
scenario consisted of four parts: 1) a difficult decision involving two options, 2) the person in the
scenario chose one of the options, 3) the option that the person chose led to a negative outcome,
and 4) the person found that the other option led to a satisfactory outcome.
Two parallel versions of the scenario representing high and low importance decisions
were created. In the high importance version of the scenario, participants were asked to imagine a
situation in which they were deciding between studying for a final exam (worth 50 percent of
their final grade) and going to a friend’s birthday party. In the scenario, the participants ended up
making the decision to attend the party. However, after they got their exams back, they realized
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that they made a bad decision, which resulted in low performance on the exam (Appendix A). In
the low importance condition, the final exam was replaced by a quiz that accounted for a smaller
portion (3 percent) of students’ final grade in a class, with other characteristics of the situation
remaining the same (Appendix B). In addition, the two versions of scenario had similar length.
A pilot study was conducted with 30 students recruited from the psychology subject pool
to test the importance levels of the decisions described in the two versions of the scenario. The
results from the pilot study showed that the importance ratings of the high and low importance
decisions were very close (Table 1). Therefore, the two versions of the scenario were modified
and tested again using another 100 students from the psychology subject pool (See Appendix A
and B for modified scenarios). The importance ratings of the high and low importance versions
were significantly different in this second dataset (Table 1). Hence, the modified scenario was
used for subsequent data collection and the 100 cases were combined into the dataset for final
data analyses.
Table 1: Scenario importance ratings from the pilot study
Pilot Study
(N=30)
High
Low

Questions
1. How important would the decision
described in the scenario (i.e., deciding
between going to a party and studying
for a final exam that accounts for 50 %
of the final grade) be to you, compared
3.25
4.43
to a similar scenario in which the
decision was to decide between going to
a party and studying for a quiz that
accounts for 3% of the final grade?
2. How important would the decision
3.94
3.86
described in the scenario be to you?
3. How important was the consequence
4.44
4.36
of this decision to you?
4. Compared to the decisions you have
made recently, how important would this
3.88
3.71
decision be to you?
Note: High = high importance scenario, Low = low importance scenario.

First 100 cases in the
final dataset
High
Low

4.16

3.53

3.94

3.23

4.34

3.72

4.10

3.43
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Life Experience Recall
Participants were also asked to recall a high importance decision and a low importance
decision that they made that led to negative outcomes. For the high importance decision recall
(Appendix C), the following instructions were given to the participants:
Think about the last time you made a [very or extremely important] importance
decision that had resulted in negative outcomes. In the space below, please
describe the decision, the outcome of the decision, the reasons that you are not
satisfied with the outcome of the decision, and your reaction to the outcome.
The instructions were modified based on Pierro et al. (2008). For the low importance
condition (Appendix D), the “very or extremely important” in the brackets was replaced with “not
or slightly important.”

Design of the Study
The study had a between-subject design. Participants recruited from the subject pool
signed up for either the high or low importance version of the survey without knowing the
differences between the two. In one version, students were asked to respond to the high
importance version of the scenario and recall a decision that was of high importance to them; in
the other version, students were asked to respond to the low importance version of the scenario
and recall a decision that was of low importance to them. After responding to the scenario and
recall tasks, each respondent completed five measures assessing their comparison orientation,
action-state orientation, maximization orientation, decision making self-efficacy, and locus of
control. The hypothetical scenario, recall task, and the measures of the five individual difference
variables were included in one online survey.
The sequence of the regret measure and counterfactual thoughts generation was
counterbalanced in the study due to their possible influences on each other. Prior studies reported
that participants’ regret ratings were influenced by the counterfactual generation tasks.
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Specifically, individuals showed higher levels of regret with counterfactual generation before
regret ratings (Seta, Seta, McElroy, & Hatz, 2008) than without. Therefore, reporting intensity of
regret before counterfactual generation may represent the actual levels of regret that respondents
feel. However, to be a mediator between individual difference variables and regret,
counterfactual thinking should be measured before regret. Thus, counterbalancing the two
measures helped to determine whether generating counterfactual thoughts leads to increased
levels of regret in the current study. Table 2 describes the counterbalancing order across 4
versions of the study.
Table 2: The ordering of tasks and measures for the 4 versions of the surveys
Version 1
Hypothetical Scenario
(High Importance)
CT
Regret
Recall Task
(High Importance)
CT
Regret

Version 2

Version 3
Hypothetical Scenario
(High Importance)

Hypothetical Scenario
(Low Importance)
CT
Regret
Regret
CT
Recall Task
Recall Task
(Low Importance)
(High Importance)
CT
Regret
Regret
CT
Individual Differences Measures
• Comparison Orientation
• Action-State Orientation
• Maximization Orientation
• Locus of Control
• Decision Making Self-Efficacy
Demographics

Version 4
Hypothetical Scenario
(Low Importance)
Regret
CT
Recall Task
(Low Importance)
Regret
CT

Procedure
The online survey proposed for the current study consists of four sections: hypothetical
scenario, recall task, measures of individual difference variables, and demographic information.
The sections were shown to the participants in the sequence named above (Table 2).
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The hypothetical scenario was first shown to the participants. Participants responded to
either the high or low importance scenario depending on the version of the survey that they
signed up for. Following the hypothetical scenario, students responded to the importance ratings
of the decisions described in the scenarios, the counterfactuals generation task, a measure of
regret, and negative affect.
After responding to the hypothetical scenario and subsequent measures, each participant
was asked to recall a high or low importance decision depending on the condition they were in.
Again, participants were asked to rate the importance of the decisions that they recalled, generate
the counterfactual thoughts they had after receiving the outcome of the decision, provide regret
ratings, and complete the negative affect measure.
After the recall task and subsequent measures, participants then completed the measures
of the five individual difference variables and responded to questions related to their demographic
information.

Measures

Social Comparison Orientation
Social comparison orientation was measured using the 11-item Iowa-Netherland
Comparison Orientation Measure (INCOM) developed by Gibbons and Buunk (1999). The scale
measures an individual’s tendency to engage in social comparison. Respondents rated each item
on a scale ranging from 1 (I disagree strongly) to 5 (I agree strongly). Higher scores represent a
stronger social comparison orientation (i.e., stronger tendency to engage in social comparison).
Cronbach’s alpha of the scale was reasonably high (ranging from .78 to .85) in the 22 samples
used to validate the scale. INCOM also demonstrated appropriate convergent validity and
discriminant validity. It was found to strongly correlate with interpersonal orientation and the

34

attention to social comparison information scale, but not correlate with impulsivity and
agreeableness. An example item of the scale is “I always pay a lot of attention to how I do things
compared with how others do things.”

Action-State Orientation
The construct was measured using the revised Action Control Scale (revised ACS;
Diefendorff, Hall, Lord, & Strean, 2000). The scale measures an individuals’ ability to initiate
goal-related actions and maintain their intention to achieve a goal (Kuhl, 1994). The scale
consists of three subscales (preoccupation, hesitation, and volatiliy). Each scale contains 12
dichotomous items. Higher scores on the scales represent greater action-orientation. The internal
consistency reliability for the preoccupation, hesitation, and volatility subscales is .66, .74, and
.51, respectively. Although the reliabilities are slightly low, the scale showed a consistent
relationship with other variables and appropriate convergent (self-focus and self-regulatory
variables) and discriminant (cognitive ability) validity (Diefendorff et al., 2000). A sample item
from the preoccupation subscale is “When I am told that my work has been completely
unsatisfactory….” Respondent can complete the sentence by choosing “I don’t let it bother me
for too long” (action-oriented) or “I feel paralyzed” (state-oriented).

Maximization Orientation
Maximization orientation was measured using the 13-item Maximization Scale developed
by Schwartz and colleagues (2002). The scale was designed to assess individuals’ tendency to
satisfice or maximize. Specifically, the items ask about respondents’ tendency to rank choices or
set high standards for themselves and other outcomes. The items range from 1 (completely
disagree) to 7 (completely agree). Higher scores on the scale represent a higher tendency to
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maximize. The scales showed acceptable internal consistency reliability (!=.71) and face
validity. However, the evidence of construct validity still needs to be obtained. An example item
of the scale is “When I watch TV, I channel surf, often scanning through the available options
even while attempting to watch one program.”

Decision-Making Self-Efficacy
The construct was measured using the 32-item multi-domain decision-making selfefficacy scale (MDDMSES; Haraburda, 1996), with 16 items for each of the two life domains
(conflict resolution and social relationship selection) covered by MDDMSES. A 5-point Likert
scale ranging from 1 (no confidence at all) to 5 (complete confidence) was used for the current
study. Higher scores indicate higher levels of decision-making self-efficacy. Internal consistency
reliability of the scale was .96 (Haraburda, 1996). The scale also showed appropriate
convergence and discriminant validity: MDDMSES has shown a positive and strong correlation
with the career decision-making self-efficacy scale and a weak correlation with constructs that are
hypothesized to be unrelated (e.g., unconditional self-regard; Haraburda, 1996). An example item
is “You have a major difference of opinion with someone you know, and still believe a month
later that you made the right decision(s) in how you handled the difference of opinion.”

Locus of Control
Locus of control was measured using the I-E scale developed by Rotter (1966). The I-E
scale measures respondents’ “expectations about how reinforcement is controlled” (Rotter, 1966,
p. 10). It consists of 29 forced-choice items, with one choice representing internal belief and the
other representing external belief. The items were designed to tap respondents’ control belief in
different life situations. Higher scores on the scale indicate an external locus of control. The

36

internal consistency reliability of the scale ranges from .69 to .79 (Rotter, 1966). The scale has
demonstrated appropriate convergent and discriminant validity: the scores of the I-E scale were
correlated (r is about .60) with the scores obtained by other methods, such as the Likert-type
scale, story completion test, semi-structured interview (Rotter, 1966). No relationship was found
for the score of I-E scale and other unrelated constructs (e.g., intelligence and social desirability).
An example item of the scale asks the respondents to choose between “No matter how hard you
try some people just don’t like you”(external) and “People who can’t get others to like them don’t
understand how to get along with others” (internal). See Appendix E for the measures of the
individual difference variables.

Regret
A 3-item measure of regret similar to the regret measure in Tsiros and Mittal (2000) was
created. The three items were reworded for the hypothetical scenario and recall task (E.g., “Paul
feels sorry for choosing a Compaq laptop” was reworded as “How much would you feel sorry for
making the decision?” to fit the context of the scenario and recall tasks). For example,
participants were asked to respond to the following questions: “How much would you regret your
decision after knowing the exam score?” “How much would you feel sorry for making the
decision?” and “If you could turn back time, would you decide differently?” (Appendix A). The
responses all range from 1 (not at all) to 7(definitely).

Counterfactual Thinking
In the hypothetical scenario section and recall task section, participants were asked to
generate as many counterfactual thoughts as they could regarding their decisions and outcomes in
the scenarios as well as those of the participants’ past experiences. Participants were presented

37

with the definition and examples of counterfactual thinking before generating counterfactual
thoughts. This technique has been commonly used in the studies that have measured
counterfactual thinking (e.g., Kasimatis & Wells, 1995; Pierro, Leder, Mannetti, Higgins et al.,
2008; Roese & Olson, 1993; Seta et al., 2008). Below are the instructions for counterfactual
thoughts generation in the decision recall task (See Appendix C and D for the recall task as well
as the measures associated with the recall task):
When rethinking about negative experiences like the one you described, people often
develop thoughts such as “If only . . . it would have gone better” (e.g., “If only I had gone
to bed early the night before the exam, instead of going to the cinema, I would have
gotten a better grade”; “If only I had informed myself better, I would not have bought
that product/service”, etc.). Please write down any thoughts like that which came to your
mind when you originally had the experience you described above.” (Modified from
Pierro et al., 2008).

Demographics
Information about gender, age, academic year, ethnicity, GPA, and work experiences
were collected at the end of the survey (Appendix F).

Control Variables

Gender and Age
Gender and age were considered as control variables in the data analysis because some
studies have shown their influence on respondents’ experience of regret (e.g., Jokisaari, 2003;
Roese et al., 2006). For example, a study conducted by Jokisaari (2003) reported that older
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people reported more regret related to work and family; while younger people reported more
regret related to relationships. In addition, Roese et al. (2006) found gender differences in regret
to be domain specific: in the domain of romantic relationship, men regretted inaction more than
action, while women reported a similar proportion of action and inaction regrets.

Negative Affect
As it has been found to be a determinant of counterfactual activation in past research
(Roese, 1997b), negative affect was considered as a control variable. Four negative emotions
related to decision making (unpleasant, sad, ashamed, unsure of yourself) were adopted from
Roese & Olson (1993). Participants were asked to indicate to what extent they felt each emotion
after reading the scenario or recalling the decision that they made in the past. The measure was
completed after each regret measure (Appendix A-D).

Coding of Counterfactual Thoughts
Participant responses to the counterfactual thought generation task were content
analyzed. The thoughts generated were coded as 1 (counterfactual thought) or 0 (not a
counterfactual thought). Using Tsiros & Mittal’s (2000) coding criteria, thoughts that 1) alter
reality, 2) create hypothetical scenarios, or 3) express an opinion as to what might have been had
a different decision been made, were categorized as counterfactual thoughts. For example, “I
shouldn’t have gone to the party” is considered a counterfactual thought because the respondent
created a hypothetical scenario in which he/she did not go to the party. On the other hand, “I
would have felt mortified and upset with myself that I chose to drop a grade in order to go to a
party” is not considered as a counterfactual thought because the respondent simply stated the
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actual situation and his/her actual feelings. See Table 3 for more examples of counterfactual
thinking and non-counterfactual thinking.
Table 3: Examples of counterfactual thinking vs. non-counterfactual thinking
Criteria
1) Alter reality

2) Create
hypothetical
scenarios

3) Express an
opinion as to
what might have
been had a
different
decision been
made

Counterfactual Thinking
If only I was responsible
enough to prioritize my life!
• If only I had cared enough!
• If only his birthday was on
another night, I would have
gotten a better grade.!
• If the test wasn’t so
difficult
• If only I went to the party
late after I was finished
with study!
• If only didn't party too hard
and came home early!
• If only I just stopped by the
party!
• I had prepared enough
ahead of time knowing that
my friends 21st and the
exam coincided
• If only I had studied more
so that I was prepared way
before the night before the
exam
• If only I was able to have
enough self control to not
drink that much!
• If only I had stayed home
instead of going out, I
would have done better on
my test!
• I would have found a better
way to handle the situation
and would have told my
friend how important this
grade was to me
•

Not Counterfactual Thinking
• Now I feel down on myself
for not working up to my
potential!
• I feel really stupid for the
decision I made!
• I would have felt mortified
and upset with myself that
I chose to drop a grade in
order to go to a party!
• I would feel really upset
and angry with myself for
making the decision that I
did
• I'm wasting my time at
college by partying instead
of studying for my future
• I can't believe I was so
idiotic!
• I have plenty of time to go
out with friends and have a
good time, but when it
comes to taking tests, there
are no re-takes
• I would be very upset that
it was my fault that I had
gotten a low grade on an
exam that meant so much
to my grade!
!

The responses were coded by the author and a trained coder. The trained coder was
given an instruction document including definitions of counterfactual thinking, behavior- vs.
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situation-based counterfactual thinking, upward- vs. downward counterfactual thinking, as well as
their examples (Appendix G). The coder was then instructed to code a training dataset. The
training dataset contained counterfactual thoughts collected for version 3 and 4 in Table 2. These
responses were not included in the final analyses, and were therefore used for coder training.
After coding the training dataset and discussing the discrepancies in coding, the coder was then
given the actual dataset (See Appendix H for a sample coding sheet). Interrater reliability was 96
percent (706 out of 736 statements) for the scenario and 95 percent (532 out of 559 statements)
for the recall task. For both scenario and recall tasks, the number of statements coded as
counterfactual thoughts was calculated for each participant and represents the amount of
counterfactual thinking.
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Chapter 3

Results

Preliminary Analyses

Counterbalance Design
Preliminarily analyses were conducted on the counterbalancing of regret and
counterfactual thought generation (Table 2). The results indicated that the influence was
bidirectional. When participants completed the counterfactual thought generation first, they rated
their levels of regret higher than in the “regret ratings first conditions” (5.614 vs. 5.121, t=-3.085,
p<.05 for scenario; 5.085 vs. 4.510, t=-3.678, p<.05 for recall tasks). Although not statistically
significant, participants in the “regret ratings first” conditions generated fewer counterfactual
thoughts than participants in the “counterfactual thoughts generation first” conditions (1.61 vs.
1.90, t=-.192, p=.053 for scenario; 1.28 vs. 1.53, t=-1.836, p=.067 for recall tasks). In addition,
qualitative analyses of the counterfactual thoughts generated showed that participants were
primed by the regret scale that they responded to before counterfactual thought generation.
Specifically, many participants’ responses were very similar to the regret scale (e.g., “I regretted
my decision after knowing the exam score”, “I felt sorry for making the decision”, or “I would
decide differently if I can turn back time”). Considering the lower quality of counterfactual
thoughts generated, the conditions with regret ratings before counterfactual thoughts generation
(version 3 and 4) were removed from the experimental design. Therefore, only versions 1 and 2
from table 2 were included in the subsequent data analyses.
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Time of Data Collection
As described in the method section, 186 of the participants were recruited at the end of
the fall semester, while 98 were recruited at the beginning of the spring semester. Independentsamples t-tests showed that other than the preoccupation (means=.54 vs. .62, t=-2.09, p<.05) and
hesitation (means=.53 vs. .45, t=2.15, p<.05) subscales of the action-state orientation measure
(revised ACS; Diefendorff, Hall, Lord, & Strean, 2000) and amount of counterfactual thinking for
both scenario (means=1.92 vs. 2.53, t=-3.02, p<.01) and recall tasks (means=1.56 vs. 1.98, t=2.296, p<.05), the mean scores of the individual differences variables, demographics, and regret
ratings did not vary depending on the time of data collection.
In addition, the scale reliabilities and variable intercorrelations were compared for the
data collected at the two time points. No significant differences of the two datasets were
observed. Therefore, the two datasets were combined for the subsequent analyses.

Alphas
Internal reliabilities (Cronbach’s alphas) were calculated for each scale used in the study.
The scales measuring importance of the decision (! = .741 for scenario and ! = .828 for recall
task), regret (! = .916 for scenario and .879 for recall task), negative affect (! = .869 for scenario
and .870 for recall task), social comparison orientation (! = .830), action-state orientation (!
=.683 for preoccupation and ! =. 727 for hesitation) , maximization orientation (! = .747), locus
of control (! =.656), and decision making self-efficacy (! =.936 when combining two subscales)
displayed appropriate internal reliabilities. However, the volatility subscale of the revised Action
Control Scale (! = .493) failed to show an acceptable alpha and was therefore removed from
subsequent data analyses. The scales measuring action-state orientation (revised ACS) and locus
of control (I-E scale) showed slightly lower reliabilities. Dichotomous item response scales may
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be the reason for the lower reliabilities. Nevertheless, the alphas of the two scales were similar to
the ones reported in Diefendorff et al. (2000) and Rotter (1966). Therefore, these scales were
retained in the analyses.

Exploratory Factor Analyses
Two exploratory factor analyses (EFA) with a principle axis extraction method and
promax rotation were conducted for the measures used in the study. One EFA was conducted for
the individual difference measures, and another EFA was conducted for the regret, negative
affect, and importance measures. The revised Action Control Scale and the I-E scale were
excluded from the analyses because the scales consist of dichotomous items and tend to produce
biased EFA results (Reise, Waller, & Comrey, 2000). The predicted number of factors (sum of
the number of dimensions in each scale) was used to decide the number of factors retained in
each EFA. If the items did not clearly load on each factor, numbers around the predicted number
of factors were tried until finding the factor structure that had the best fit to the data (Costello &
Jason, 2004). As suggested by Costello and Jason (2004), the factor structure that has “item
loadings above .3, no or few item crossloadings, no factors with fewer than three items (p.7)” is
the one that has the best fit to the data.
The results of the EFA for individual difference variables revealed 3 factors (factor 1:
decision making self-efficacy; factor 2: comparison orientation; factor 3: maximization
orientation). The two subscales (conflict resolution and social relationship selection) of the multidomain decision-making self- efficacy scale (MDDMSES) loaded on one factor (Table 4).
Therefore, the two subscales were combined for subsequent data analyses. Comparison
orientation and maximization orientation measures each loaded on separate factors.
However, several items from the maximization orientation measure (e.g., when shopping,
I have a hard time finding clothing that I really love; no matter what I do, I have the highest
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standards for myself; I never settle for second best) failed to show simple structure and did not
exhibit strong loadings on any factor. Nevertheless, these items were still retained for calculating
the scale score because it was an intact scale that has been used in previous studies (e.g.,
Gillespie, Consulting, & Highhouse, 2008; Iyengar, Wells, & Schwartz, 2006).
The results from the EFA for importance, regret, and negative affect revealed 4 factors
(factor 1: regret and negative affect for the scenario task; factor 2: regret and negative affect for
the recall task; factor 3: task importance for the recall task; factor 4: task importance for the
scenario task). Regret and negative affect measures loaded on the same factor for both scenario
and recall tasks. Table 5 contains the factor loadings for this EFA.

Control Variables
Two variables, gender and full-time work experience, were chosen for inclusion as
control variables for the hierarchical regression analyses based on conceptual and empirical
considerations. Results from the correlation analyses showed that gender was related to the
amount of counterfactual thinking in the recall task (r=.125, p<.05), with females generating more
counterfactual thoughts than male participants (means=1.84 vs. 1.46, t=-2.106, p<.05). This
result is consistent with literature showing that women have higher levels of regret than men (e.g.,
Roese et al., 2009). Thus, gender was included as a control variable. Correlation analyses also
showed that students’ length of full-time work experience positively related to intensity of regret
in the recall task (r=.129, p<.05). Therefore, full-time work experience was also included as a
control variable.
Several variables were considered but not included as control variables (e.g., negative
affect, age, SAT scores, and GPA). Because negative affect loaded on the same factor as regret
in an EFA and were also highly correlated (r=.750 for scenario, p<.01; r=.724 for recall task,
p<.01), negative affect was excluded as a control variable for the hierarchical regression analyses.
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Table 4: Exploratory factor analysis for individual differences measures
No.
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO9
CO10
CO11
MO1
MO2
MO3
MO4
MO5
MO6
MO7
MO8
MO9
MO10
MO11
MO12
MO13
DMSE1
DMSE2
DMSE3
DMSE4
DMSE5
DMSE6

Item
I often compare how my loved ones (boy or girlfriend, family members, etc.) are doing with how others are doing
I always pay a lot of attention to how I do things compared with how others do things
If I want to find out how well I have done something, I compare what I have done with how others have done
I often compare how I am doing socially (e.g., social skills, popularity) with other people
I am not the type of person who compares often with others (reversed)
I often compare myself with others with respect to what I have accomplished in life
I often like to talk with others about mutual opinions and experiences
I often try to find out what others think who face similar problems as I face
I always like to know what others in a similar situation would do
If I want to learn more about something, I try to find out what others think about it
I never consider my situation in life relative to that of other people (reversed)
When I watch TV, I channel surf, often scanning through the available options even while attempting to watch one program.
When I am in the car listening to the radio, I often check other stations to see if something better is playing, even if I’m relatively
satisfied with what I’m listening to.
I treat relationships like clothing: I expect to try a lot on before I get the perfect fit.
No matter how satisfied I am with my job, it’s only right for me to be on the lookout for better opportunities.
I often fantasize about living in ways that are quite different from my actual life.
I’m a big fan of lists that attempt to rank things (the best movies, the best singers, the best athletes, the best novels, etc.).
I often find it difficult to shop for a gift for a friend.
When shopping, I have a hard time finding clothing that I really love.
Renting videos is really difficult. I’m always struggling to pick the best one.
I find that writing is very difficult, even if it’s just writing a letter to a friend, because it’s so hard to word things just right. I often do
several drafts of even simple things.
No matter what I do, I have the highest standards for myself.
I never settle for second best.
Whenever I’m faced with a choice, I try to imagine what all the other possibilities are, even ones that aren’t present at the moment.
Have a major difference of opinion with someone you know, and still believe a month later that you made the right decision(s) in how
you handled the difference of opinion
Describe the kind of person you would like to be friends with
Decide what to do if a casual friend has done something that makes you upset
Figure out if you want to start a conversation with someone you don’t know
Choose between doing something your way or a casual friend’s way
Decide whether to change your opinion of a close friend for the worse after receiving new information about person

1
.027
.016
.004
-.129
-.103
.017
.372
.288
.026
.019
-.003
.063
.071

Factor
2
.383
.737
.569
.500
.624
.581
.399
.481
.612
.531
.419
.109
.107

3
.219
.046
.122
.127
-.083
.085
-.022
.045
.047
.084
-.032
.460
.408

-.058
.114
-.015
-.007
-.127
-.205
-.242
-.303

-.033
.012
.267
-.033
.136
-.037
.135
.113

.478
.438
.419
.437
.427
.386
.419
.405

.326
.250
.318
.609

.186
.129
.101
-.031

.224
.303
.332
.077

.610
.478
.468
.502
.414

.132
-.225
-.207
-.062
-.130

.031
.262
.223
.098
.113

46

No.
DMSE7
DMSE8
DMSE9
DMSE10
DMSE11
DMSE12
DMSE13
DMSE14
DMSE15
DMSE16
DMSE17
DMSE18
DMSE19
DMSE20
DMSE21
DMSE22
DMSE23
DMSE24
DMSE25
DMSE26
DMSE27
DMSE28
DMSE29
DMSE30
DMSE31
DMSE32

Item
Describe the reason(s) for how you are feeling during a fight with a friend
Start an exclusive romantic relationship with someone and be satisfied with that relationship several months later
Have a minor disagreement with someone you know and feel satisfied with the way you handled it a month later
Describe your idea of a perfect romantic partner
Decide how to behave with a close friend who has done something that makes you think of ending the relationship
Choose whom to talk to about a mildly troubling personal concern
Decide whether to do something the way you want to or the way a close friend wants you to
Describe how you feel about a friend and the reasons for your feelings
Find out if your thoughts are similar to those of someone you’re having a minor disagreement with
Commit yourself romantically to someone and be satisfied with relationship for many years
Feel good about choices you made while trying to reach a compromise in an important decision with someone close to you
Describe characteristics of people you don’t like to socialize with
Decide whom to agree with if you hear a number of conflicting opinions offered to you on a minor issue
Identify the kind of person with whom you can share painful feelings
Decide what to say to a friend after a small fight
Give examples of how your personality is different from the personality of a friend of yours
Describe how your wishes differ from someone else’s wished when trying to resolve a major dispute
Choose to be friends with someone and still be pleased a year later with knowing this person
Feel satisfied that you made the right choices in handling a minor conflict with an acquaintance
Select someone you would like to become involved with romantically
Decide whether to accept new information that challenges strong opinions of yours
Pick someone to discuss an important opinion with
Decide what to do if several people are each asking you to do something their way (to agree with one would be to disagree with the
others)
Provide examples that show how your personality is similar to the personality of a friend of yours
Figure out how your opinion differs from someone else’s opinion when trying to resolve a minor dispute
Initiate a friendship with someone and be satisfied with that friendship for many years
Eigenvalues

1
.494
.433
.592
.539
.505
.567
.635
.637
.627
.502
.581
.485
.579
.603
.579
.561
.589
.560
.563
.530
.451
.653
.534

Factor
2
.020
.009
-.031
.040
-.245
.074
-.031
.103
.062
.053
-.055
.134
-.076
.118
-.028
.065
-.006
.242
-.070
.042
-.026
.100
-.166

3
.027
-.208
-.022
-.119
.090
-.063
.016
-.079
.036
-.186
-.046
.030
.065
-.182
.004
-.079
-.027
-.171
.016
-.155
.127
-.069
.022

.648
.661
.605
11.593

.155
-.023
.114
5.173

-.202
.030
-.057
2.766
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Table 5: Exploratory factor analysis for importance, regret, and negative affect measures
No.
Imp_S_1
Imp_S_2
Imp_S_3
Imp_S_4
Regret_S_1
Regret_S_2
Regret_S_3
NA_S_1
NA_S_2
NA_S_3
NA_S_4
Imp_R_1
Imp_R_2
Imp_R_3
Regret_R_1
Regret_R_2
Regret_R_3
NA_R_1
NA_R_2
NA_R_3
NA_R_4

Item
How important would the decision described in the scenario be to you?
How important was the consequence of this decision to you?
Compared to the decisions you have made recently, how important would this decision be to you?
Compared to a similar scenario in which the decision was to decide between going to a party and studying for a quiz that
accounts for 3% of the final grade, how important would the decision described in the scenario (i.e., deciding between going
to a party and studying for a final exam that accounts for 50 % of the final grade) be to you?
How much would you regret your decision after knowing the exam score?
How much would you feel sorry for making the decision?
If you could turn back time, would you decide differently?
Unpleasant
Sad
Ashamed
Unsure of yourself
How important was this decision to you?
How important was the consequence of this decision to you?
Compared to other decisions you have made recently, how important would this be to you?
How much did you regret the decision that you just described?
How much did you feel sorry for making this decision?
If you could turn back time, would you decide differently?
Unpleasant
Sad
Ashamed
Unsure of yourself
Eigenvalues

1
.094
.354
.205
-.067

Factor
2
3
.093 -.047
.090 -.062
.078 -.089
-.032
.077

.861
.865
.786
.800
.748
.782
.584
.111
.085
-.003
-.107
-.083
-.095
.127
.119
.115
.143
8.902

-.024
-.012
-.053
-.020
.037
.048
.117
-.094
.382
.138
.850
.886
.747
.724
.677
.745
.606
2.919

.113
.074
.014
.030
.024
-.026
-.030
.734
.546
.821
.114
.010
-.040
.052
.101
-.056
.014
1.476

4
.785
.551
.685
.359
-.006
.011
-.001
.075
.123
.028
-.032
.109
-.036
-.031
.022
.060
.045
.040
.016
-.035
-.072
1.263
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Although age was found to be associated with intensity of regret in the literature (Roese et al.,
2006), age restriction of range due to the use of college students might be the reason for
insignificant effects of age on intensity of regret. In addition, while self-reported SAT verbal
scores and GPAs were found to be correlated with amount of counterfactual thinking generated,
approximately twenty-five percent (N=70) of the sample did not provide either SAT scores or
GPAs. Thus, these variables were excluded as control variables in the subsequent analyses.

Correlations
The relationships among the variables investigated in the current study are presented in
the correlation matrix below (Table 6 and 7). The intercorrelations among the individual
difference variables were small to medium, ranging from -.023 to .355. Several relationships
among the individual difference variables were noteworthy. Comparison orientation was
positively associated with state orientation (r=.355 for preoccupation, p<.01; r=.205 for
hesitation, p<.01) and maximization orientation (r=.353, p<.01), meaning that individuals who
have a tendency to make social comparisons are more likely to be preoccupied by thoughts that
are unrelated to goal attainment, hesitate to initiate goal-related activities, and have a tendency to
maximize. Maximization orientation was found to be positively correlated with state orientation
(r=.274 for preoccupation, p<.01; r=.283 for hesitation, p<.01), meaning that people who look for
the best (in comparison to “acceptable choices”) tend to be preoccupied by goal-unrelated
thoughts and have difficulty initiating goal-related behaviors. The correlation matrix also showed
that locus of control had a positive relationship with state orientation (r=.223 for preoccupation,
p<.01; r=.242, p<.01), meaning that external locus of control individuals were more likely to be
preoccupied by goal-unrelated thoughts and hesitate in initiating goal-attaining behaviors.
Finally, decision making self-efficacy was found to be negatively associated with state orientation
(r=-.128 for preoccupation, p<.05; r=.-320 for hesitation, p<.01) and locus of control (r=-.223,
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p<.01). People who have higher levels of decision making self-efficacy tend to be more actionoriented and have an internal locus of control.
Patterns of correlations among decision importance, negative affect, amount of
counterfactual thinking, and intensity of regret were also noteworthy. Importance was
moderately correlated with negative affect (r=.585 for scenario, p<.01; and r=.499 for recall task,
p<.01) and intensity of regret (r=. 590 for scenario, p<.01; r=.474 for recall task, p<.01) in both
scenario and recall tasks. In addition, as negative affect and intensity of regret were found to load
on one factor in the EFA described earlier, it was not surprising that the correlation between the
two variables was high (r=.750 in scenario, p<.01; r=.724 in the recall task, p<.01). The
correlation between number of counterfactual thoughts generated for the scenario and recall task
was .631 (p<.01). The intensity of regret rated in scenario and recall task were also moderately
correlated (r=.349, p<.01).

Manipulation Check
To ensure the scenarios described and decisions recalled were of high or low importance
to the participants, students were asked to rate the importance of the decisions shown in the
scenario or described in the recall tasks. Four items related to decision importance were
generated. However, only three were used for the recall task because the fourth item was specific
for the scenario (Examples of the importance rating items can be found in Appendix A-D). The
scales for the items ranged from 1 (Not important at all) to 5 (Extremely important). These
importance ratings were completed after scenario and recall tasks, but before counterfactual
thought generation and regret ratings. Independent-samples t-tests showed that the conditions
were manipulated successfully. For the scenario, participants perceived the decision described in
the high importance scenario (mean=4.09) as more important than the one described in the low
importance scenario (mean=3.38; t=-7.06, p<.01). For the recall task, the decisions recalled in the
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high importance condition (mean=3.84) were rated as more important than the ones recalled in
the low importance condition (mean=3.25; t=-6.10, p<.01).

Life Domains of the Decisions Recalled
The decisions reported by participants in the recall task were content analyzed and
categorized into the life-domains used in Roese and Summerville (2005). Regardless of condition
(high or low importance), the majority of the participants chose to report decisions with
dissatisfactory outcomes related to education/schoolwork (52.82% in the high and 72.22% in the
low importance conditions). Other high importance decisions involved negtive outcomes related
to friends (8.45%), self (7.75%), leisure (7.75%), finance (7.75%), family (7.04%), romance
(6.34%), and career (2.11%). Other than education/schoolwork, low importance decisions
recalled involved negative outcomes related to self (6.25%), finance (6.25%) , friends, and health
(4.17%). Only a few lower importance decisions recalled were related to career (1.39%),
romance (1.39%), family (1.39%), and community (0.69%). Table 8 shows the life domains of
the decisions recalled by participants.

Tests of Hypotheses

All hypotheses were tested using hierarchical regression analyses except for Hypothesis 7
(mediation test). In addition, for each hypothesis, separate models were tested for scenario and
recall tasks.
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Table 6: Descriptive statistics and intercorrelations

1. Gender
2. Age
3. Work Exp (Part-time)
4. Work Exp (Full-time)
5. SAT_Q
6. SAT_V
7. GPA
8. Comparison Orient
9. ASO_Preoccupation
10. ASO_Volatility
11. ASO_Hesitation
12. Maximization Orient
13. Locus of control
14. Decision making self-efficacy
15. Importance (Scenario)
16. Counterfactual Thinking (Scenario)
17. Regret (Scenario)
18. Negative Affect (Scenario)
19. Importance (Recall)
20. Counterfactual Thinking (Recall)
21. Regret (Recall)
22. Negative Affect (Recall)

Means
1.68
19.24
2.61
0.48
604.84
606.63
3.35
3.63
0.57
0.27
0.50
4.35
0.53
3.59
3.74
2.12

SD
0.47
2.04
2.51
1.67
129.28
135.99
0.42
0.56
0.27
0.23
0.29
0.80
0.16
0.50
0.91
1.66

1
1.000
-.061
.003
-.022
-.021
.075
.176**
.138*
.196**
-.106
.054
-.029
.060
.046
.108
.111

2

3

4

5

1
.582**
.725**
-.145*
-.144*
-.070
-.043
.045
-.029
-.082
-.072
-.072
.091
-.011
-.002

1
.527**
.010
.086
-.079
.019
-.003
-.037
-.103
-.010
-.098
.104
.008
.070

1
-.173**
-.112
-.093
.025
.061
-.028
-.090
.012
-.099
.146*
.109
-.020

1
.660**
.183**
-.034
.025
.081
-.063
-.029
-.011
-.116
-.014
.080

5.61
5.10
3.55
1.69
5.03
4.51

1.46
1.36
0.85
1.41
1.49
1.56

.109
.212**
.045
.125*
.103
.184**

.000
.021
.131*
.066
.000
.050

.003
.032
.110
.041
-.044
.007

.107
.116
.162**
.010
.129*
.104

.086
.053
-.006
.006
-.072
-.032

6

7

8

9

10

11

12

13

.101
.060
.060
.053
.028
-.031
.048
-.065
.032
.172**

1
.040
.056
-.039
-.054
-.109
-.073
-.051
.046
.200**

.830
.355**
-.040
.205**
.353**
.067
.121*
.203**
.078

.683
.024
.316**
.273**
.223**
-.128*
.149*
.098

.493
.179**
.221**
.075
-.182**
-.115
-.063

.727
.283**
.242**
-.320**
-.071
-.043

.747
.171**
-.023
.096
.065

.656
-.223**
-.051
.134*

.050
.055
.027
.100
.001
.031

.100
.012
-.101
.181**
-.019
.025

.190**
.294**
.087
.096
.187**
.258**

.154**
.237**
.040
.068
.059
.173**

-.107
-.074
-.141*
-.075
-.140*
-.102

-.032
.027
-.049
-.057
-.005
.011

.118*
.225**
.132*
.056
.043
.131*

-.049
-.003
-.135*
.005
-.156**
-.076

1

**p<0.01; *p<0.05.
Note: N=284; SD = standard deviation; Gender (1 = males; 2 = females); ASO (0=action-oriented; 1=state-oriented); Locus of Control (0=internal; 1=external); alphas on diagonal.
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Table 7: Descriptive statistics and intercorrelations (Cont’d)

14. Decision making selfefficacy
15. Importance (Scenario)
16. Counterfactual Thinking
(Scenario)
17. Regret (Scenario)
18. Negative Affect (Scenario)
19. Importance (Recall)
20. Counterfactual Thinking
(Recall)
21. Regret (Recall)
22. Negative Affect (Recall)

14

15

16

17

18

19

.936
.164**
.063

20

21

.741
.161**

1

.161**
.189**
.221**
.100

.590**
.585**
.311**
.167**

.234**
.189**
.182**
.631**

.916
.750**
.393**
.153**

.869
.373**
.157**

.828
.195**

1

.197**
.118*

.282**
.360**

.163**
.183**

.349**
.445**

.336**
.515**

.474**
.499**

.076
.189**

.879
.724**

22

.870

**p<0.01; *p<0.05.
Note: N=284; SD = standard deviation; Gender (1 = males; 2 = females); ASO (0=action-oriented; 1=state-oriented); Locus of
Control (0=internal; 1=external); alphas on diagonal.

Table 8: Life domains of the decisions recalled by participants in the recall task
High Importance
Count
%
Education
75
52.82%
Friends
12
8.45%
Self
11
7.75%
Leisure
11
7.75%
Finance
11
7.75%
Family
10
7.04%
Romance
9
6.34%
Career
3
2.11%
Parenting
0
0.00%
Health
0
0.00%
Spirituality
0
0.00%
Community
0
0.00%

Low Importance
Count
Education
104
Self
9
Finance
9
Friends
9
Health
6
Career
2
Romance
2
Family
2
Community
1
Parenting
0
Leisure
0
Spirituality
0

%
72.22%
6.25%
6.25%
6.25%
4.17%
1.39%
1.39%
1.39%
0.69%
0.00%
0.00%
0.00%

Education
Friends
Self
Finance
Family
Romance
Leisure
Health
Career
Community
Parenting
Spirituality

Overall
Count
179
21
20
20
12
11
11
6
5
1
0
0

%
62.59%
7.34%
6.99%
6.99%
4.20%
3.85%
3.85%
2.10%
1.75%
0.35%
0.00%
0.00%

Counterfactual Thinking and Regret
Hypothesis 1 predicted that the number of counterfactual thoughts generated would be
positively related to intensity of regret. Using intensity of regret as the dependent variable,
control variables (gender and full-time work experience) were entered into the regression
equation first and the number of counterfactual thoughts generated was entered second. Results
for the scenario task (Table 9) showed that the number of counterfactual thoughts generated was
positively related to intensity of regret (beta=.224, p<.01), which supports Hypothesis 1.
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However, results from the recall task (Table 10) fail to show a significant relationship between
the number of counterfactual thoughts generated and intensity of regret (beta=.066, ns).
Therefore, Hypothesis 1 was partially supported for scenario, but not recall tasks.
Although not stated in the hypotheses, it is noteworthy that individuals with more full
time work experience reported a higher intensity of regret across both scenario and recall tasks
(Table 9 and 10).
Table 9: Hierarchical regression analysis for testing the effects of amount of counterfactual
thinking on intensity of regret (Scenario)
Model
Independent variables
Controls
Gender
Work experience_full time
Counterfactual thinking
R2
F
R2 increment
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280.

1

2

.112†
.111†

.087
.115*
.224**
.064
7.333**
.050**

.017
3.430*

Table 10: Hierarchical regression analysis for testing the effects of amount of counterfactual
thinking on intensity of regret (Recall)
Model
Independent variables
Controls
Gender
Work experience_full time
Counterfactual thinking
R2
F
R2 increment
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=279.

1

2

.106†
.131*

.097
.130*
.066
.022
3.044*
.004

.021
3.942*
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Individual Differences and Counterfactual Thinking and Regret
Four hierarchical regression analyses were conducted to test Hypotheses 2 to 6 and 8
(Table 11 to 14). In these regression analyses, control variables (gender and full-time work
experience) were entered first. All individual differences variables (comparison orientation,
action-state orientation, maximization orientation, locus of control, and decision making selfefficacy) were entered second. To test Hypothesis 8 (moderation test), task importance was
entered third, and the interaction terms for task importance and each individual difference
variables were entered last. Task importance and each individual difference variables were
centered to prevent multicollinearity between each interaction term and the variables included in
that interaction term.
Hypotheses 2a-6a predicted that individual difference variables would have significant
effects on the number of counterfactual thoughts generated. Specifically, comparison orientation
(H2a), state orientation (H3a), and maximization orientation (H4a) were hypothesized to be
positively correlated with the number of counterfactual thoughts generated, while decision
making self-efficacy (H5a) and internal locus of control (H6a) were hypothesized to be
negatively correlated with the number of counterfactual thoughts generated. Using the number of
counterfactual thoughts generated as the dependent variable, the results of the regression analyses
testing these hypotheses are presented in Table 11 (scenario) and 12 (recall task). The results
from the scenario task showed that locus of control significantly predicted the number of
counterfactual thoughts generated in that individuals with higher levels of internal locus of
control generated fewer counterfactual thoughts than individuals with lower levels of internal
locus of control (beta=.144, p<.05), which supported Hypothesis 6a. Nevertheless, this
relationship was not significant in the recall task (beta= .018, ns). Thus, Hypothesis 6a was
partially supported. None of other individual difference variables showed significant
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relationships with the number of counterfactual thoughts generated in either scenario or recall
tasks. Therefore, Hypotheses 2a to 5a were not supported.

Table 11: Hierarchical regression analysis for testing the effects of individual differences on the
amount of counterfactual thinking as well as the moderating effects of task importance on the
relationship between individual differences and amount of counterfactual thinking (Scenario)
Model
Independent variables
Controls
Gender
Work experience_full time
Individual differences
Comparison orientation (CO)
Action State
Orientation_Preoccupation (ASO_P)

1

2

3

4

.111†
-.017

.088
-.029

.078
-.038

.073
-.044

.030
.070

.011
.053

.004
.056

Action State Orientation_Heistation
-.104
-.090
-.083
(ASO_H)
Maximization orientation (MO
.045
.037
.044
Locus of control (LOC)
.141*
.147*
.144*
Decision making self-efficacy
.067
.053
.062
Task Importance
.135*
.136*
(DMSE)
Interaction
Task importance X CO
.091
Task importance X ASO_P
.005
Task importance X ASO_H
-.085
Task importance X MO
-.052
Task importance X LOC
.028
Task importance X DMSE
-.086
R2
.005
.022
.035
.030
F
1.767
2.140*
1.787†
1.569†
R2 increment
.037
.016*
.016
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; Gender (1=males, 2=females); Action-State
Orientation (0=action-oriented, 1=state oriented); Locus of control (0=internal, 1=external).
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Table 12: Hierarchical regression analysis for testing the effects of individual differences on
amount of counterfactual thinking as well as the moderating effects of task importance on the
relationship between individual differences and amount of counterfactual thinking (Recall)
Model
Independent variables
1
2
3
4
Controls
Gender
.126*
.110†
.103†
.110†
Work experience_full time
-.013
-.009
-.031
-.036
Individual differences
Comparison orientation (CO)
.053
.053
.054
Action State
.048
.042
.050
Orientation_Preoccupation (ASO_P)
Action State Orientation_Heistation
-.084
-.083
-.077
(ASO_H)
Maximization orientation (MO)
.051
.025
.032
Locus of control (LOC)
.012
.032
.018
Decision making self-efficacy
.073
.041
.030
Task Importance
.177**
.169**
(DMSE)
Interaction
Task importance X CO
.051
Task importance X ASO_P
-.093
Task importance X ASO_H
.030
Task importance X MO
-.090
Task importance X LOC
.008
Task importance X DMSE
.068
R2
.009
.009
.034
.033
F
2.234
1.307
2.095*
1.636†
2 increment
R
.021
.028**
.020
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; Gender (1=males, 2=females); Action-State
Orientation (0=action-oriented, 1=state oriented); Locus of control (0=internal, 1=external).

Hypotheses 2b-6b predicted that the individual difference variables would be
significantly associated with intensity of regret. Specifically, comparison orientation (H2b), state
orientation (H3b), and maximization orientation (H4b) were hypothesized to predict intensity of
regret positively, while decision making self-efficacy (H5b) and internal locus of control (H6b)
were hypothesized to predict intensity of regret negatively. Intensity of regret was used as the
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dependent variable in the two regression analyses testing these hypotheses (Table 13 for scenario
task and Table 14 for recall task). Controlling for gender and full-time work experience,
comparison orientation was found to predict intensity of regret in that higher levels of comparison
orientation were associated with higher levels of regret. Nevertheless, the result was only found
in the recall task (beta=.149, p<.05), but not in the scenario task (beta=.109, ns). Therefore,
Hypothesis 2b was partially supported. Decision making self-efficacy was also found to predict
intensity of regret in both scenario and recall tasks. However, the direction of the relationship
was in contrary to what was hypothesized. The results showed that individuals with higher levels
of decision making self-efficacy reported higher levels of regret intensity in both scenario and
recall tasks, although the effect in the scenario task was only marginal significant (beta=.112 for
scenario, p<.10; beta=.145 for recall task, p<.05). Therefore, Hypothesis 5b was not supported.
Hypothesis 3b stated that state orientation would be positively related to the intensity of
regret. The results from the scenario task showed that the preoccupation dimension of the action
state orientation was marginally associated with intensity of regret in that individuals who had a
tendency to be preoccupied by goal-unrelated thoughts were more likely to report higher levels of
regret intensity (beta=.124, p<.10). However, this relationship was not significant in the recall
task (beta=.018, ns). The relationship between the hesitation dimension of action state orientation
and intensity of regret was not significant in both scenario (beta=-.058, ns) and recall tasks
(beta=.042, ns). Therefore, Hypothesis 3b was largely unsupported.
Hypothesis 6b stated that internal locus of control would be negatively associated with
intensity of regret. However, the results from the recall task supported the opposite in that
individuals with a higher level of external locus of control reported lower levels of regret
intensity (beta=-.140, p<.05). The relationship between locus of control and intensity of regret
was not significant in the scenario task (beta=-.058, ns). Therefore, Hypothesis 6b was not
supported.
Finally, Hypothesis 4b was not supported in either scenario or recall tasks. The results
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failed to show significant relationships between maximization orientation and intensity of regret
in both scenario (beta=.076, ns) and recall task (beta=.000, ns).
Table 13: Hierarchical regression analysis for testing the effects of individual differences on
intensity of regret as well as the moderating effects of task importance on the relationship
between individual differences and intensity of regret (Scenario)
Model
Independent variables
1
2
3
4
Controls
Gender
.075
.036
.030
.112†
Work experience_full time
.069
.031
.033
.109†
Individual differences
Comparison orientation (CO)
.109
.032
.036
Action State
.054
.062
.122†
Orientation_Preoccupation (ASO_P)
Action State Orientation_Heistation
-.062
-.003
-.001
(ASO_H)
Maximization orientation (MO)
.077
.047
.063
Locus of control (LOC)
-.053
-.028
-.045
Decision making self-efficacy
.061
.068
.120†
Task Importance
.552**
.552**
(DMSE)
Interaction
Task importance X CO
.049
Task importance X ASO_P
-.126*
Task importance X ASO_H
-.019
Task importance X MO
-.112†
Task importance X LOC
.014
Task importance X DMSE
-.056
R2
.017
.061
.343
.363
F
3.391*
3.276**
17.156**
11.618**
2 increment
R
.064**
.276**
.034*
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; Gender (1=males, 2=females); Action-State
Orientation (0=action-oriented, 1=state oriented); Locus of control (0=internal, 1=external).
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Table 14: Hierarchical regression analysis for testing the effects of individual differences on
intensity of regret as well as the moderating effects of task importance on the relationship
between individual differences and intensity of regret (Recall)
Model
Independent variables
Controls
Gender
Work experience_full time
Individual differences
Comparison orientation (CO)
Action State
Orientation_Preoccupation (ASO_P)
Action State Orientation_Heistation
(ASO_H)
Maximization orientation (MO)
Locus of control (LOC)
Decision making self-efficacy
Task Importance
(DMSE)
Interaction

1

2

3

4

.106†
.131*

.080†
.094

.061
.041

.072
.058

.149*
.022

.148*
.007

.141*
.000

.043

.046

.031

.002
-.144*
.146*

-.063
-.094†
.067
.435**

-.059
-.096†
.057
.457**

Task importance X CO
-.118†
Task importance X ASO_P
-.027
Task importance X ASO_H
.036
Task importance X MO
.135*
Task importance X LOC
.014
Task importance X DMSE
.009
2
R
.021
.074
.246
.253
F
3.942*
3.743**
11.138**
7.299**
R2 increment
.073**
.170**
.022
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; Gender (1=males, 2=females); Action-State
Orientation (0=action-oriented, 1=state oriented); Locus of control (0=internal, 1=external).

Partial-Mediating Role of Counterfactual Thinking
Hypothesis 7 stated that the relationship between each individual difference variable and
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intensity of regret would be mediated by the number of counterfactual thoughts generated. Sobel
tests (Sobel, 1982) were conducted to examine the indirect effects of the individual difference
variables on intensity of regret through the number of counterfactual thoughts generated. The unstandardized regression coefficients and standard errors representing the effect of each individual
difference variable on the number of counterfactual thoughts generated and the effects of the
number of counterfactual thoughts generated on intensity of regret were derived. These unstandardized coefficients and standard errors were then entered into Sobel’s formula (Sobel,
1982). Separate Sobel tests were conducted for each individual difference variable as well as
scenario and recall tasks.
The results showed that the number of counterfactual thoughts generated was a significant
mediator for the relationship between locus of control and intensity of regret for the scenario task
(t=2.13, p<.05). However, the mediation effect was not significant in the recall task (t=-0.21, ns).
Therefore, Hypothesis 7e was partially supported. The number of counterfactual thoughts
generated did not significantly mediate the relationship between the other individual difference
variables and intensity of regret for either scenario or recall tasks (see Table 15). Therefore,
Hypothesis 7a through 7d were not supported.
Table 15: Sobel tests for testing the mediation effects of the number of counterfactual thoughts
generated on the relationship between individual difference variables and intensity of regret

Comparison Orientation
Maximization Orientation
ASO_P
ASO_H
Decision Making Self-Efficacy
Locus of Control

**p<0.01; *<0.05; †p<0.10
Note: Entries are t statistics; N=280.

Scenario
1.65†
1.21
1.41
-1.03
0.96
2.13*

Recall
0.94
0.77
0.86
-0.98
0.98
-0.21
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The Moderating Role of Task Importance
Hypothesis 8 stated that the relationship between the individual difference variables and
amount of counterfactual thoughts generated would be moderated by task importance such that
the relationship would be stronger when task importance was low than when task importance was
high. Task importance was initially treated as a dichotomous variable (high importance vs. low
importance conditions) in the moderation analysis. However, among the 20 interaction terms
tested (5 interaction terms X 2 tasks X 2 dependent variables), only decision making self-efficacy
X task importance was found to be marginally significant in predicting the amount of
counterfactual thinking and only for the recall task (beta=.116, p<.10). Therefore, task
importance was operationalized as importance ratings (a continuous variable) instead of the
manipulated condition (dichotomous variable: high vs. low) that participants signed up for, in
order to maximize variability.
As described earlier, hierarchical regression analyses were conducted to test Hypothesis 8,
using amount of counterfactual thoughts generated as the dependent variable. After the control
variables and individual difference variables were entered into the regression equations, task
importance was entered (Model 3), followed by the interaction terms (Model 4). Results from the
regression analyses showed that none of the interaction terms were significant for either scenario
(Table 11) or recall task (Table 12). Therefore, Hypothesis 8 was not supported.
It is notable that task importance predicted the amount of counterfactual thinking and
intensity of regret in both scenario and recall tasks based on these regression models discussed.
Task importance explains 1.6 (beta=.132 for scenario, p<.05) and 2.5 (beta=.167 for recall task,
p<.01) percent of the variance in the amount of counterfactual thinking generated, more than the
variance explained by any of the individual difference variables. Task importance is an even
stronger predictor for intensity of regret, explaining 27.6 (beta=.552 for scenario, p<.01) and 17.0
(beta=.435 for recall, p<.01) percent of the variance in intensity of regret, also more than the
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variance explained by any of the individual difference variables. This result indicates that even
though intensity of regret can be influenced by individuals’ dispositional characteristics, task
characteristics seem to have a more profound and consistent (for both scenario and recall task)
influence on intensity of regret.

Ancillary Analyses

Task Importance Moderating the Individual Differences-Regret Relationships
Similar moderator analyses as described in the previous paragraph were conducted to test
the moderation effects of task importance on the relationships between individual differences and
intensity of regret. The only difference was that amount of counterfactual thoughts generated was
replaced by intensity of regret as the dependent variable for the analyses. Interactions were
plotted for the significant interaction terms to contrast the relationships between individual
differences (high= 1SD above mean; low=1SD below mean) and intensity of regret when task
importance is high (1SD above mean importance rating) versus low (1 SD below mean
importance rating; Aiken & West, 1991).
For the scenario task (Table 13), the results showed that task importance was a significant
moderator for the relationship between the preoccupation dimension of action state orientation
and intensity of regret (beta=-.126, p<.05). The interaction plot (Figure 2) shows that intensity of
regret is always higher when task importance is higher than lower, regardless of levels of
preoccupation dimension of action state orientation. A simple slope analysis revealed that state
orientation (preoccupation) predicts intensity of regret when task importance is low (beta=.206,
p<.01), but not when task importance is high (beta=-.061, ns). Specifically, based on the results
of the scenario task, state-oriented individuals (tend to be preoccupied by goal-unrelated
thoughts) had a higher level of regret than action-oriented individuals (able to detach from goal-
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unrelated thoughts). However, this relationship only existed when task importance was low, but
not when task importance was high.
Task importance also moderated the relationship between maximization orientation and
intensity of regret (beta=-.112, p<.10) for the scenario task, although the effect was only
marginally significant. The interaction plot (Figure 3) also shows that intensity of regret is
always higher when task importance is higher than lower, regardless of the levels of
maximization orientation. A simple slope analysis showed that maximization orientation predicts
intensity of regret when task importance is low (beta=.224, p<.01), but not when task importance
is high (beta=-.061, ns). Specifically, individuals scoring high on maximization orientation
(maximizers) reported a higher level of regret than those scoring low (satisficers), based on the
results from the scenario task. Again, this relationship only held when task importance was low,
but not when task importance was high. The interaction effects of task importance and the other
individual difference variables were not significant in predicting intensity of regret (Table 13).

Figure 2: Interaction effect of action-state orientation_preoccupation and task importance on
intensity of regret (Scenario).
For the recall task (Table 14), the results showed that task importance moderated the
relationship between comparison orientation and intensity of regret (beta=-.118, p<.10), although
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the effect was only marginally significant . Similar to previous results, individuals reported
higher levels of intensity of regret when task importance was higher than lower, regardless of
their levels of comparison orientation (Figure 4). A simple slope analysis revealed that
comparison orientation predicts intensity of regret when task importance is low (beta=.205,
p<.01), but not when task importance is high (beta=.067, ns). Specifically, when task importance
was low, students scoring high on comparison orientation reported higher levels of regret than
those scoring low on the scale. However, when task importance was high, the two groups did not
show significant differences in the intensity of regret reported.
The results also showed that task importance moderated the relationship between
maximization orientation and intensity of regret for the recall task (beta=-.135, p<.05). A simple
slope analysis showed that both slopes for high and low task importance were not significant
(beta=.053 for high importance, ns; beta=-.089 for low importance, ns). However, the
relationship between maximization orientation and intensity of regret is in the negative direction
when task importance is high, but in the positive direction when task importance is low, as shown
in Figure 5.The interaction effects of task importance and the other individual difference variables
were not significant in predicting intensity of regret based on the results from the recall tasks
(Table 14).

Figure 3: Interaction effect of maximization orientation and task importance on intensity of
regret (Scenario).
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Figure 4: Interaction effect of comparison orientation and task importance on intensity of regret
(Recall Task).

Figure 5: Interaction effect of maximization orientation and task importance on intensity of
regret (Recall Task).
Except for the interaction effect of maximization orientation and task importance on
intensity of regret for recall task, the interaction plots and simple slope analyses of the other three
significant interaction effects show a general pattern: the individual differences are significant in
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predicting intensity of regret when task importance is low, but not when task importance is high.
As task importance was the operationalization of situational strength in the current study, this
pattern corresponds to prior literature in that the effects individual differences are more salient
under a weak situation (low importance) than a strong one (high importance).

Comparing the Spring Data versus the Whole Dataset
Because the fall data was collected near the end of the semester and the spring data was
collected near the beginning of the semester, there may have been differences in student
motivation between the two samples. Specifically, more conscientious students may choose to
participate in studies at the start of the semester and less conscientious ones at the end. Also, the
results of the independent-samples t-test showed significant mean difference for the number of
counterfactual thoughts generated in the spring (mean= 2.53 for scenario task and 1.98 for recall
task) and fall (mean= 1.92 for scenario task and 1.56 for recall task) dataset (t=-3.02 for scenario
task, p<.01; t=-2.296 for recall task, p<.05), with the students participated in the spring semester
generating more counterfactual thoughts than those participated in the fall semester. Therefore,
hypotheses related to counterfactual thinking were re-tested on the spring sample only.
Regarding the relationship between counterfactual thinking and regret, the results of
hypotheses testing based on spring sample and whole sample did not differ. Based on the spring
dataset, the number of counterfactual thoughts generated was still positively related to intensity of
regret (beta=.230, p<.05) for scenario task (Table 16). The relationship between counterfactual
thinking and regret remained non-significant (beta=.018, ns) for the recall task (Table 17).
In terms of the hypotheses for the relationship between individual differences and the
amount of counterfactual thinking, hypotheses testing based on spring and whole dataset also
yielded similar results. For the scenario task (Table 18), locus of control was the only predictor
of the amount of counterfactual thinking based on the whole sample (beta=.144, p<.05) and
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spring sample (beta=.195, p<.10). The marginal effect based on the spring data might be due to
the smaller sample size compared to the whole dataset. For the recall task (Table 19), although
the standardized betas were generally larger for the spring sample than the whole sample, the
results showed that none of the individual difference variables were significant predictors of the
amount of counterfactual thinking based on both spring and whole sample.
Finally, the moderating effects of task importance on the relationship between individual
differences and the amount of counterfactual thinking remained non-significant based on the
spring sample (Table 18 and 19). In summary, except for the relationship between locus of
control and the amount of counterfactual thinking for the scenario task, the hypotheses testing
based on spring sample and whole sample produced similar results.
Table 16: Spring and whole sample results comparison for hierarchical regression analyses testing
the effects of amount of counterfactual thinking on intensity of regret (Scenario)
Independent variables
Spring
Whole
Controls
Gender
.125
.087
Work experience_full time
.148
.115*
Counterfactual thinking
.230*
.224**
R2
.062
.064
F
3.127*
7.333**
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=97 for the spring dataset, 280 for the whole dataset.

Types of counterfactual thinking
As discussed in the literature review section, prior research has suggested regret to be the
consequence of upward and behavior-based counterfactuals (Zeelenberg et al., 1998).
Furthermore, some individual difference variables may have different associations with different
types of counterfactuals. For example, individuals with an internal locus of control may generate
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more behavior-based counterfactuals than situation-based counterfactuals because of their
tendency to perceive more control over outcomes. Thus, individual differences and intensity of
regret may not be only associated with the amount of counterfactual thinking, but also types of
counterfactual thinking.
Table 17: Spring and whole sample results comparison for hierarchical regression analyses testing
the effects of amount of counterfactual thinking on intensity of regret (Recall)
Independent variables
Spring
Whole
Controls
Gender
.204*
.097
Work experience_full time
.130*
.177†
Counterfactual thinking
.018
.066
R2
.044
.022
F
3.044*
2.484†
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=97 for the spring dataset, 280 for the whole dataset.
Additional regression analyses were conducted to test the relationships between
individual differences, intensity of regret, and types of counterfactual thinking. The regression
models tested were similar to the ones used to test the hypotheses of the current study. Except
that the number of counterfactual thoughts generated was replaced by the number of behaviorbased counterfactual thoughts generated or the number of upward counterfactual thoughts
generated. Comparisons of the results of these models were shown in Tables 20 to 23. As can be
seen in the tables, the results for the number of counterfactual thoughts generated, the number
behavior-based counterfactuals, and the number of upward counterfactuals were almost identical.
However, it should be noted that the similarity in findings is most likely due to the high
correlations between the number of counterfactual thoughts generated, the number behaviorbased counterfactuals, and the number of upward counterfactuals. The correlation coefficients
between the number of counterfactual thoughts generated and the number behavior-based
counterfactuals were .953 (p<.01) for the scenario task and .957 (p<.01) for the recall task. The
correlation coefficients between the number of counterfactual thoughts generated and the number
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of upward counterfactuals were .999 (p<.01) for the scenario task and .999 (p<.01) for the recall
task.
Results of the current study were summarized in Table 24.
Table 18: Spring and whole sample results comparison for hierarchical regression analyses testing
the effects of individual differences on the amount of counterfactual thinking as well as the
moderating effects of task importance on the relationship between individual differences and
amount of counterfactual thinking (Scenario)
Independent variables

Spring

Whole

Controls
Gender
.084
.073
Work experience_full time
-.033
-.044
Individual differences
Comparison orientation (CO)
-.210
.004
Action State Orientation_Preoccupation (ASO_P)
.121
.056
Action State Orientation_Heistation (ASO_H)
-.060
-.083
Maximization orientation (MO
-.081
.044
Locus of control (LOC)
.144*
.195†
Decision making self-efficacy (DMSE)
-.084
.062
Task Importance
.199
.136*
Interaction
Task importance X CO
-.006
.091
Task importance X ASO_P
.028
.005
Task importance X ASO_H
-.116
-.085
Task importance X MO
-.060
-.052
Task importance X LOC
.156
.028
Task importance X DMSE
-.186
-.086
2
R
.058
.030
F
1.395
1.569†
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=97 for the spring dataset, 280 for the whole dataset;
Gender (1=males, 2=females); Action-State Orientation (0=action-oriented, 1=stateoriented); Locus of control (0=internal, 1=external).
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Table 19: Spring and whole sample results comparison for hierarchical regression analyses testing
the effects of individual differences on amount of counterfactual thinking as well as the
moderating effects of task importance on the relationship between individual differences and
amount of counterfactual thinking (Recall)
Independent variables
Spring
Whole
Controls
Gender
.138
.110†
Work experience_full time
.063
-.036
Individual differences
Comparison orientation (CO)
-.143
.054
Action State Orientation_Preoccupation (ASO_P)
.195
.050
Action State Orientation_Heistation (ASO_H)
-.141
-.077
Maximization orientation (MO)
-.096
.032
Locus of control (LOC)
.169
.018
Decision making self-efficacy (DMSE)
-.017
.030
Task Importance
.202
.169**
Interaction
Task importance X CO
-.016
.051
Task importance X ASO_P
-.043
-.093
Task importance X ASO_H
.046
.030
Task importance X MO
-.194
-.090
Task importance X LOC
.128
.008
Task importance X DMSE
.074
.068
2
R
.059
.033
F
1.404
1.636†
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=97 for the spring dataset, 280 for the whole dataset;
Gender (1=males, 2=females); Action-State Orientation (0=action-oriented, 1=state oriented);
Locus of control (0=internal, 1=external).
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Table 20: Hierarchical regression analyses testing the effects of amount of counterfactual
thinking, behavior-based counterfactual thinking, and upward counterfactual thinking on intensity
of regret (Scenario)
Independent variables
CT
BCT
UCT
Controls
Gender
.087
.073
.086
.115*
.115*
Work experience_full
.113†
Counterfactual thinking
.224**
.242**
.226**
time
R2
.064
.071
.064
F
7.333**
8.159**
7.410**
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; CT= number of counterfactual thoughts,
BCT=number of behavior-based counterfactual thoughts, UCT=upward counterfactual
thoughts

Table 21: Hierarchical regression analyses testing the effects of amount of counterfactual
thinking, behavior-based counterfactual thinking, and upward counterfactual thinking on intensity
of regret (Recall)
Independent variables
CT
BCT
UCT
Controls
Gender
.097
.097
.097
Work experience_full
.130*
.130*
.130*
Counterfactual thinking
.066
.062
.067
2
time
R
.022
.021
.022
F
3.044*
2.980*
3.051*
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; CT= number of counterfactual thoughts,
BCT=number of behavior-based counterfactual thoughts, UCT=upward counterfactual
thoughts

72

Table 22: Hierarchical regression analyses testing the effects of individual differences on the
different types of counterfactual thinking as well as the moderating effects of task importance on
the relationship between individual differences and different types of counterfactual thinking
(Scenario)
Independent variables
CT
BCT
UCT
Controls
Gender
.073
.075
.116†
Work experience_full time
-.044
-.035
-.042
Individual differences
Comparison orientation (CO)
.004
.030
.002
Action State Orientation_Preoccupation (ASO_P)
.056
.084
.055
Action State Orientation_Heistation (ASO_H)
-.083
-.107
-.087
Maximization orientation (MO
.044
.041
.049
Locus of control (LOC)
.144*
.158*
.151*
Decision making self-efficacy (DMSE)
.062
.047
.063
Task Importance
.136*
.101
.134*
Interaction
Task importance X CO
.091
.093
.125†
Task importance X ASO_P
.005
.021
.007
Task importance X ASO_H
-.085
-.078
-.080
Task importance X MO
-.052
-.085
-.057
Task importance X LOC
.028
.019
.029
Task importance X DMSE
-.086
-.084
-.093
R2
.030
.053
.034
F
2.045*
1.569†
1.649†
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; CT= number of counterfactual thoughts,
BCT=number of behavior-based counterfactual thoughts, UCT=upward counterfactual
thoughts; Gender (1=males, 2=females); Action-State Orientation (0=action-oriented, 1=state
oriented); Locus of control (0=internal, 1=external).
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Table 23: Spring and whole sample results comparison for hierarchical regression analyses testing
the effects of individual differences on different types of counterfactual thinking as well as the
moderating effects of task importance on the relationship between individual differences and
different types of counterfactual thinking (Recall)
Independent variables
CT
BCT
UCT
Controls
Gender
.131*
.110†
.113†
Work experience_full time
-.036
-.044
-.035
Individual differences
Comparison orientation (CO)
.054
.026
.054
Action State Orientation_Preoccupation (ASO_P)
.050
.076
.052
Action State Orientation_Heistation (ASO_H)
-.077
-.103
-.073
Maximization orientation (MO)
.032
.048
.031
Locus of control (LOC)
.018
.009
.017
Decision making self-efficacy (DMSE)
.030
.025
.033
Task Importance
.169**
.128*
.166**
Interaction
Task importance X CO
.051
.054
.051
Task importance X ASO_P
-.093
-.084
-.092
Task importance X ASO_H
.030
-.008
.031
Task importance X MO
-.090
-.088
-.091
Task importance X LOC
.008
-.010
-.009
Task importance X DMSE
.068
.010
.070
2
R
.033
.025
.033
F
1.474
1.636†
1.636†
**p<0.01; *<0.05; †p<0.10
Note: Entries are beta weights; N=280; CT= number of counterfactual thoughts,
BCT=number of behavior-based counterfactual thoughts, UCT=upward counterfactual
thoughts; Gender (1=males, 2=females); Action-State Orientation (0=action-oriented, 1=state
oriented); Locus of control (0=internal, 1=external).
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Table 24: Summary of study results
Scenario
Supported
(beta=.224, p<.01)

CT and Regret

ID and CT

CO
ASO
MO
DMSE
LOC

Supported
(beta=.141, p<.05)
Supported
(beta=.149,p<.05)

CO
ASO
ID and Regret

Supported
(only for preoccupation)
(beta=.122, p<.10)

MO
DMSE

Opposite
(beta=.120, p<.10)

LOC

Mediation

Moderation
(ID & CT)

Moderation
(ID & Regret)

Recall

CO
ASO
MO
DMSE
LOC
CO
ASO
MO
DMSE
LOC
CO
ASO
MO

Opposite
(beta=.146, p<.05)
Opposite
(beta=-.144<.05)

Supported (<.05)

Supported (<.10)
Supported (<.05; ASO_P)
Supported (<.10)

Supported (<.05)
(the slopes of both lines are
not sig.)

DMSE
LOC
Note: Marginally significant results are shown in italics; results supporting hypothesis
are shown in bold; ID=individual differences; CT=amount of counterfactual thinking;
CO=social comparison orientation; ASO=action state orientation; MO=maximization
orientation; DMSE=decision making self-efficacy; LOC=locus of control.
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Chapter 4

Discussion

The present study addressed three research questions: 1) what personality variables are
related to regret, 2) why they are related (mediating mechanisms), 3) and under what conditions
the relationships exist (moderating relationships). To answer these research questions, five
personality variables (social comparison orientation, action-state orientation, maximization
orientation, decision making self-efficacy, and locus of control) conceptually related to regret
were empirically investigated. Furthermore, this study examined the mediating role
counterfactual thinking played in the relationships between individual differences and intensity of
regret. Finally, the impact of task importance on the strengths of the personality and
counterfactual thinking relationships was investigated. It was hypothesized that the personalitycounterfactual thinking relationship would be stronger when task importance was low than high.
The results of this research illustrated that individual differences, in addition to task
characteristics and situational conditions, can have an impact on post-decision emotions, and
should be considered in future decision-making and regret studies. Furthermore, finding the
influences of these individual differences, mediating mechanisms (counterfactual thinking), and
situational constraints (task importance) may have practical implications.

Summary of Results
Several patterns can be identified from the results of this study. Considering the
relationship between individual differences and intensity of regret, all of the individual
differences were found to be associated with intensity of regret. However, the significance of the
relationships was contingent upon situational factors, such as the tasks used to study the

76

relationships (scenario or recall tasks) as well as the importance level of the decisions involved
(high or low importance). Specifically, comparison orientation, decision making self-efficacy,
and locus of control predicted intensity of regret in the recall task, but not in the scenario task (the
effect of decision making self-efficacy on intensity of regret was only marginal in the scenario
task). However, action-state orientation (preoccupation) and maximization orientation predicted
intensity of regret in the scenario task, but not in the recall task. In addition, the relationships
were only significant when task importance was low, but not when task importance was high
(although moderation effect for MO was significant, both lines were not significant). These
situation-dependent findings corresponded to Mohammed and Schwall’s (2009) suggestion that
“as decision making has been found to be a highly contingent form of information processing that
is affected by both task and context effects, it is likely that the impact of individual differences on
decision processes will be situation-qualified (p.26)”.
A comparison between the characteristics of each individual difference variable and the
characteristics of the scenario and the recall tasks might help provide explanations on why some
individual differences worked only in the recall task while others worked in only the scenario
task. First, the effects of comparison orientation, decision making self-efficacy, and locus of
control were only found in the recall task but not in the scenario task. It is possible that the
stimuli embedded in the scenario did not allow the impacts of these individual differences to
present. For example, the effect of comparison orientation on intensity of regret was found to be
moderated by the degree of similarity between the received outcome and the alternative outcome
(van dijk & Zeelenberg, 2005). When the outcomes can be easily compared or of the same
category, little difference in regret was found between high and low comparison orientation
individuals. However, when the actual and alternative outcomes were from different categories,
only people high in social comparison orientation reported a similar high level of regret, while
those low in social comparison orientation reported a significantly lower level of regret. In other
words, the relationship between comparison orientation and intensity of regret was stronger when
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the actual and alternative outcomes were of different categories or difficult to be compared.
Therefore, the similar levels of regret reported by individuals with high and low social
comparison orientation in the current study might due to the easily-to-be-compared actual
outcome (lower score) and alternative outcome (higher score) designed in the scenario.
Significant relationships between decision making self-efficacy, locus of control, and
intensity of regret were also found in the recall task, but not in the scenario task. Higher intensity
of regret reported by individuals with an internal locus of control or higher levels of decision
making self-efficacy seemed to suggest that the sense of responsibility and control over the
decision outcomes are possible psychological processes underlying these relationships (Connolly
& Zeelenberg, 2002). However, the decision in the scenario was a prescribed one instead of a
real decision made by the participants, thus, even individuals with an internal locus of control or
high in decision making self-efficacy might have felt less responsible and perceived less control
over the decision outcomes. Therefore, the impact of these individual differences on intensity of
regret may be attenuated. On the contrary, participants were asked to recall real decisions made
by themselves in the recall task. Thus, whether they feel responsible for or have control over the
outcomes may have depended on their locus of control and levels of decision making selfefficacy. Therefore, the influences of these two individual differences on intensity of regret can
be shown in the recall task, but not in the scenario task.
Second, the effects of action-state orientation (preoccupation) and maximization
orientation on intensity of regret were significant when task importance was low. However, this
relationship was only significant in the scenario task, but not in the recall task. The positive
relationship between state orientation (preoccupation) and intensity of regret corresponded to the
findings of McElroy & Dowd (2007). The decisions that the participants were asked to recall in
their study can also be considered of low importace (particpants were asked to recall a situation in
which they were deciding between going out and staying home). If the effect of the individual
difference varaibes on intensity of regret can only be shown when task importance is low, one
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possible explanation for the lack of findings in the recall task could be that the deicisons of low
importance might have been forgoten and not salient enough for pariticpants to recall due to
memory decay (Andrade & May, 2004). Therefore, the low importance decisions recalled by the
participants might not have been representitive of actual low importance decisions (e.g., deciding
between going out or staying home). Thus, the effect of action-state orientation on intensity of
regret was not shown even when pariticpants rated the decsion recalled as low importance.
The relationship between maximization orientation and intensity of regret was also only
found to be significant in the scenario task and when task importance was low. Although
Schwartz (2002) also found maxmization orientation to be positively associated with regret, the
regret measure he used only captured the tendency to experience regret, instead of intensity of
regret as a reaction to a decision outcome as in the present study. Also, the relationship between
task importance and maximization orientation was not discussed in the literature. However, the
reasons for the lack of findings in the recall task for the relationship between state-orentation and
intensity of regret may be applicable to that of the relationship between maximization orientation
and intensity of regret.
In addition, the use of undergraduate students as a sample might have contributed to the
lack of supports for the relationship between maximization orientation, state orientation, and
intensity of regret when task importance was low. The typical undergraduate student sample is
unique in that the range of decision importance maybe restricted. Using a non-student sample
would allow for other major decisions to be considered in people’s lives (e.g., career, marriage, or
purchasing house) be included. A broader range of decision importance may have helped to
distinguish the high and low importance conditions more and therefore contribute to more robust
moderation effects in the recall task than what was found in the current study.
Interestingly, neither scenario or recall tasks yielded more significant results than the
other. For the most part, the relationships between each individual difference variable and regret
was supported in either scenario or recall tasks, but not both. This pattern of findings seems to
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suggest that the scenario and recall tasks each have unique characteristics that make some of the
indivdual differences more important in influencing regret than others, depending on the tasks
employed.
Among the individual differences variables studied, the effects of some individual
differences on intenisty of reget were more consistent across situations than others. Decision
making self-efficacy predicted intensity of regret regardless of task importance. Also, a
consistent relationship was found in both scenario and recall tasks, although the effect was only
marginal in the scenario task. Therefore, decision making self-efficacy may be considered the
strongest individual difference variable in predicting intensity of regret due to its more consistent
findings across situations. The other effect found in both scenario and recall tasks was the
interaction effect of maximization orientation and task importance on intensity of regret. The
interaction term was significant in the recall task and marginally significant in the scenario task.
However, it was found that maxmization orientation did not predict intensity of regret in both
high and low importance situation in the recall task.
Considering the relationship between indivdiual differences and the amount of
counterfactual thinking, locus of control was the only individual difference variable found to be
directly associated with the number of counterfactual thoughts generated. Furthermore,
considering the moderating effect of task importance, none of the relationships between
individual differences and counterfactual thinking was supported. Since locus of control was the
only individual difference found to be associated with the amount of counterfatual thinking, it is
not suprising that the hypothesized mediator, amount of counterfactual thinking, only mediated
the relationship between internal locus of control and intensity of regret. However, this mediation
effect was only significant based on the data from the scenario task, but not the recall task.
The lack of support for almost all the hypotheses related to the amount of counterfactual thinking
might indicate a measurement problem for counterfactual thinking. Specifically, participants’
motivation to generate counterfactual thoughts and the nature of the counterfactual thoughts
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generation task can be possible explanations for the lack of support for the relationship between
individual differences and the amount of counterfactual thoughts generated. Results showed that
the number of counterfactual thoughts generated in the scenario and recall tasks both positively
correlated with participants overall GPA (r=.200, p<.01 for the scenario; r=.18, p<.01 for the
recall task). As overall GPAs are indicators of students’ levels of conscientiousness and
motivation to perform well in school-related tasks, it is likely that the counterfactual thoughts
generation task was influenced by participants’ motivation and willingness to generate and write
down possible counterfactual thoughts after receiving the negative outcomes, and therefore the
effects of individual differences on amount of counterfactual thinking was weakened.
The second reason for not finding support for the individual differences and
counterfactual thinking relationship is the nature of the counterfactual thoughts generation task.
In this study, participants were asked to write down any counterfactual thoughts that came to their
minds when they had the negative experience. This method of measuring counterfactual thinking
is different from another technique, free-response thought listings, in which participants are asked
to write down any thoughts after their experience, without being introduced to the concept of
counterfactual thinking (Roese & Olson, 1995; Roese, 1997). In the counterfactual thoughts
generation task, participants may generate counterfactual thoughts because they are asked to do
so, even though they might not had these kind of thoughts when they received the negative
outcomes of their decisions. Therefore, free-response thought listings is better at capturing
counterfactual thoughts generated spontaneously (Sanna & Turley, 1996). Intuitively, the number
of counterfactual thoughts generated spontaneously might have a stronger relationship with
individuals’ dispositional characteristics than the number of counterfactual thoughts generated
when being asked to do so. Despite of these considerations, free-response thought listings was
not used in the current study because undergraduates may not have been motivated enough to
write down many thoughts in an online survey and therefore the variability in the number of
counterfactual thoughts may not have been sufficient for data analyses. Therefore, the
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counterfactual thought generation task was used in this study and the variability in the number of
counterfactual thoughts was satisfactory.
Furthermore, the number of counterfactual thoughts generated was found to predict
intensity of regret for the scenario, but not the recall task in the current study. A possible
explanation for this finding is that intensity of regret might not only be influenced by the number
of counterfactual thoughts generated, but also the intensity of these counterfactual thoughts,
referring to the “strength or magnitude with which a particular counterfactual is experienced
(Sanna & Turley-Ames, 2000, p.274)”. As Sanna and Turley-Ames argued in their study,
“people who experience counterfactuals intensely may react differently beyond that suggested by
measurements of just numbers or reaction times (p.276)”. Therefore, counterfactual intensity
may help explain people’s affective reaction that cannot be explained by counterfactual frequency
alone. In the scenario task, the negative outcomes were controlled and alternative decisions were
limited (e.g., if only I had studied for the exam/quiz instead of going to the party, if only I had
started studying for the exam/quiz earlier, or if only I had drunk less at the party so I could wake
up and study the next morning). Thus, the counterfactual intensity elicited by the specifications
embedded in the scenario did not vary largely across individuals. Therefore, the number of
thoughts generated might play a more important role in influencing intensity of regret because
intensity of the thoughts may not vary largely. However, in the recall task, the decisions and
negative consequences recalled by each participant were different, and therefore might have led
to different levels of counterfactual intensity. A larger range of counterfactual intensity in the
recall task may lower the importance of the number of counterfactuals as a factor influencing
intensity of regret. As an example, participant A generates “if only I had studied for the quiz, I
would have gotten a better grade”, and participant B generates “if only I had refused to lend my
car to my friend, he wouldn’t have gotten into an accident and been injured.” In this example, the
number of counterfactual thoughts is the same, but intensity of the second thought is higher than
the first one. Therefore, participant B may report greater intensity of regret than participant A.
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These issues in measuring counterfactual thinking might cause the lack of findings for the
relationship between counterfactual thinking and individual differences, counterfactual thinking
and regret, as well as the mediating effect of counterfactual thinking on the individual difference
and regret relationship.
Another notable finding related to the hypotheses was the relationship between locus of
control, decision making self-efficacy, and intensity of regret. Contrary to what was predicted,
internal locus of control and decision making self-efficacy were found to be positively associated
with intensity of regret. One possible explanation is that internals perceive more control over
behavior or decision outcomes; therefore, they are more likely to generate behavior-based
counterfactual thinking, which is associated with greater intensity of regret. Similarly, studies
have found that efficacious people tend to perceive higher levels of responsibility and more
control over decision outcomes (Markman et al., 2005). Thus, people with higher levels of
decision making self-efficacy might generate more behavior-based counterfactual thoughts than
inefficacious individuals, and therefore have a higher level of regret intensity.
In addition to results related to the hypotheses, several findings are worth discussion.
First, task importance predicted the amount of counterfactual thinking and intensity of regret in
both scenario and recall tasks. Even though intensity of regret can be influenced by individuals’
dispositional characteristics, task characteristics seem to have a more profound and consistent (for
both scenario and recall task) influence on intensity of regret. This result was not surprising
because the effects of individual differences tend to be attenuated in a lab study with strong
manipulations of task characteristics or environmental conditions (Mischel, 1968). Although the
effects of task and environmental characteristics evidenced larger effects on intensity of regret,
studying the impact of individual differences in decision making can provide more understanding
about the psychological processes related to individual’s choices as well as their reactions
towards decision outcomes (Mohammed & Schwall, 2009; Stevenson et al., 1990).
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Second, it was suggested in prior studies (e.g., Seta, Seta, McElroy, & Hatz, 2008) that
participants’ regret ratings were inflated when a counterfactual generation task was completed
before the ratings. Similar results were found in the current study, with participants in the
“counterfactual thoughts generation first” condition rated intensity of regret higher than those in
the “regret ratings first” condition. In addition, although the difference was not statistically
significant, participants in the “regret ratings first” condition generated fewer counterfactual
thoughts than those in the “counterfactual thoughts generation first” condition, from the responses
to both scenario and recall tasks. Therefore, the number of counterfactual thoughts generated
might be influenced by regret ratings. Furthermore, qualitative analyses of the counterfactual
thoughts generated in the “regret ratings first” condition showed that some of the thoughts
generated were influenced by the regret scale (e.g., “I regretted my decision after knowing the
exam score”, “I felt sorry for making the decision”, or “I would decide differently if I can turn
back time”). Thus, the sequence of the two variables should be carefully considered when
designing future studies investigating both counterfactual thinking and intensity of regret..
Finally, the results seem to show that demographics have a stronger association with
intensity of regret or counterfactual thinking in the recall task than in the scenario task.
Specifically, gender and full-time work experience were found to be positively associated with
the amount of counterfactual thinking (r=.125, p<.05) and intensity of regret (r=.195, p<.01),
respectively, for the recall task, but not for the scenario task. As expected, responses to
participants’ real life decisions reflect personal characteristics better than scenarios.
Although females were found to generate more counterfactual thoughts than males, the
effect was not significant after controlling for GPA (beta=.071, ns; the correlation between
gender and GPA was .176, p<.05), another factor found to influence the number of counterfactual
thoughts generated. Therefore, it is possible that the influence of gender on amount of
counterfactual thinking generated was due to the greater levels of motivation for females to
generate counterfactual thoughts than males. It was also found that participants with more full-
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time work experience reported higher levels of intensity of regret than those with less full-time
work experience. A possible explanation for this finding is that more experienced participants
might have been involved in decisions of higher importance than less experienced participants,
consequently having higher levels of regret intensity when the results of these decisions turned
out to be unsatisfactory. Data from the current study seem to support this explanation. After
controlling for task importance, the effect of full-time work experience became non-significant (b
decreased from .129 to .053, p increased from .030 to .317).

Limitations and Future Research
The current study has several limitations. First, despite the fact that scenarios are
commonly used in the decision making and regret literature (e.g., Mannetti, Pierro, & Kruglanski,
2007; Su, Chen, & Zhao, 2009; Tsiros & Mittal, 2000), as indicated in Connolly et al. (1997), the
results from the scenario task are “subject to the usual reservations concerning student subjects
imagining the emotional responses of participants in brief scenarios. Extrapolation to real
reactions to real decision outcomes is clearly hazardous” (Connolly et al., 1997, p. 83). However,
Greenberg & Eskew (1993) argued that, when the scenarios or role plays are appropriately
designed and tailored to the purpose of the study, role plays or scenarios are useful techniques to
learn about 1) attitudes and behaviors in organizational settings and 2) basic psychological
processes, such as judgmental or cognitive processes. The authors also stated that by “describing
the stimuli via brief listing of specifications” and “keeping the amount of extraneous, contextual
information constant at a low level, the investigator was able to analyze the impact of the
information presented on subjects’ psychological processes in a relatively neutral,
uncontaminated way” (p. 237). Although more studies are needed to examine if the findings from
the scenario task of the current study can be replicated in a real life situation, studying the
relationships between individual differences and intensity of regret using scenarios allowed for
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more control over the extraneous factors that might also influence intensity of regret, and
therefore provide a clearer and better understanding of the relationships.
A second limitation of the study was the use of online surveys. The online platform used
to administer the current study did not provide a mechanism for controlling the length of time that
participants spent reading the instructions for the counterfactual thoughts generation task and
generating counterfactual thoughts. As a result, some of the participants might not have spent
enough time reading the instructions or generating counterfactual thoughts. For example, the data
showed that only 85% (scenario) and 90% (recall task) of the thoughts generated were
counterfactual thoughts, even though participants were asked to type in only counterfactual
thoughts. Also, self-reported GPA was positively correlated with the number of counterfactual
thoughts generated in response to both the scenario and recall tasks. Therefore, part of the
variability of the number of counterfactual thoughts generated might reflect the length of time
that the participants spent generating counterfactual thoughts instead of the number of
counterfactuals that they had after knowing the consequences of their decisions. Considering the
limitations of using online survey platforms, study designs with higher levels of control are
recommended for future studies examining counterfactual thinking. For example, lab studies
would allow for checking participants’ understanding of counterfactual thinking eliminating
environmental distractions to ensure that students spent sufficient time generating counterfactual
thoughts.
Third, the counterfactual thoughts generation task used in the current study might not
have been the best way of capturing spontaneous counterfactual thinking that may better reflect
individuals’ personality characteristics. Although a free-response thought listings task may be a
better method to measure spontaneous counterfactual thinking (Roese & Olson, 1995),
undergraduate students unsupervised in an online survey might not have typed in enough
counterfactual thoughts thereby limiting the variability for this key study variable.
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Based on the findings of the current study, there are several suggestions for future
research. First, future studies should explore other mediators that might explain the relationships
between intensity of regret and the individual difference variables examined in this study. For
example, the relationship between state orientation and intensity of regret may be explained by
the degree to which a decision maker ruminates on past outcomes because rumination (i.e.,
repetitive thoughts) has been found to be associated with state orientation (Diefendorff et al.,
2000) and regret (Roese et al., 2009). In addition, perceived responsibility might be a possible
mediator that can explain the relationship between internal locus of control and intensity of
regret, people with an internal locus of control are more likely to feel responsible for a decision
outcome because they feel that the outcomes are due to their own behaviors (Rotter & Mulry,
1965), and perceived responsibility was found to be an important antecedent of regret (Connolly
& Zeelenberg, 2002).
Second, to study types of counterfactual thinking, a more complex scenario should be
employed. Behavior-based versus situation-based counterfactual thinking as well as upward
versus downward counterfactual thinking were coded in the current study. However, the vast
majority of the counterfactual thoughts generated by students were behavior-based upward
counterfactuals. Therefore, a meaningful distinction between type and number of counterfactuals
could not be made. A possible explanation was that, in the scenario, participants were given an
outcome of their decision along with a better outcome if they had made a different decision.
Therefore, most of the counterfactuals generated were upward counterfactuals. Thus, future
studies should consider designing a scenario that can elicit various types of counterfactual
thinking. For example, adding a worse alternative outcome (e.g., a student getting a worse score
than the participant) may allow students to generate downward counterfactuals. In addition, a
situation that is ambiguous in terms of controllability over the outcomes (e.g., pop quiz) may help
elicit both situation-based and behavior-based counterfactuals in that some students may feel
responsible for the poor quiz outcome because of their lack of preparation for the class (behavior-
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based) while others may feel that it was just bad luck to have a pop quiz on that day (situationbased). By having the variability in behavior- /situation-based counterfactual thinking and
upward/downward counterfactual thinking, the relationship between type of counterfactuals,
individual differences, and intensity of regret can be better understood.
Third, future studies should examine the effect of time on the relationships between
individual differences and intensity of regret. In the current study, people with an internal locus of
control had higher levels of regret intensity than externals. However, previous studies have
shown that internals have greater satisfaction in their lives (Menec & Chipperfield, 1997) and
jobs (Judge & Bono, 2001). Internals were also found to perform better at work (Judge & Bono,
2001) and have lower levels of job distress (Leung, Siu, & Spector, 2000). Thus, taking time into
consideration, internals might have higher levels of regret intensity in the short term, but lower in
the long run because they are able to actively cope with negative emotions and move on.
Therefore, a longitudinal study would be able to compare and contrast short term and long term
effects of individual differences on intensity of regret.
Finally, the current study examined the impact of task importance on the relationships
between individual differences and counterfactual thinking. Other possible moderators of these
relationships should be explored to better understand the influence of individual differences on
amount of counterfactual thinking and intensity of regret. For example, levels of ambiguity in
controllability (Roese & Olson, 1995) can be a possible moderator for the relationship between
locus of control and intensity of regret. When the decision outcome is clearly under the decision
maker’s control (low ambiguity in controllability), it might be found that both internals and
externals have similarly high levels of intensity of regret. However, when the controllability of
the decision outcome is more ambiguous (e.g., having a car accident on a rainy day), a larger
difference between the intensity of regret of internals and externals might be found.
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Implications
This study has implications for future studies examining individual differences. The
findings of the current study were consistent with researchers’ (e.g., Mischel, 1968; Mohammed
et al., 2008) suggestions that the impact of individual differences on behaviors usually depends on
contextual factors. In the current study, the significance of the relationships between individual
differences and intensity of regret was contingent upon the task employed (scenario vs. recall
tasks) as well as the importance of the decisions described in the tasks. None of the effects of
individual differences on intensity of regret was found to be consistent across situations.
Therefore, considering contextual conditions when studying individual differences variables is
important because the relationship found in one situation might not be found in another, and vise
versa. Furthermore, taking contextual factors into account when studying individual differences
can help provide a better understanding of when the individual difference has an impact on
intensity of regret (or other outcome variables of interest). Finding the answers to this question is
not only important for predictive purposes, but more importantly, sheds light on the underlying
psychological processes that influence the relationships.
This study also has implications for future studies in decision making and regret.
Although the effects are small and dependent on specific situations, individuals’ personality
characteristics were found to have an impact on intensity of regret. Therefore, in addition to task
characteristics or situational factors influencing intensity of regret, individual differences should
also be examined in order to obtain more comprehensive results.
Furthermore, finding that individual differences influence intensity of regret has practical
implications. By identifying the mediating mechanism explaining the relationship between
individual differences and intensity of regret, regulation strategies can be designed to minimize
intensity of regret. For example, strategies aimed to minimize perceived responsibility of
decision makers may help reduce the intensity of regret felt by people who have an internal locus
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of control or an extremely high sense of responsibility. In addition, regret regulation strategies
(e.g. Inman, 2007; Zeelenberg & Pieters, 2007) may be especially important for those individuals
with a combination of multiple regret-inducing personalities (high in comparison and
maximization orientation, state oriented, having an internal locus of control, and high in decision
making self-efficacy) in promoting their well-being.
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Appendix A

Hypothetical Scenario (High Importance)
Please read the scenario below and answer to the questions following it. While
reading the scenario, try to put yourself in the situation described in the scenario.
This is the day before your final exam in a class that you are taking. However,
tonight is also your best friend’s 21st birthday celebration. You are struggling with
whether you should go to the party or not. You want to help celebrate your best friend’s
birthday; however, you also feel that you need more time to prepare for the exam. You
want to get a high score on this exam because you will not be admitted to your major
without a high grade in this class in order to make the GPA cutoff and this exam accounts
for 50% of the final grade of this class.
After evaluating your progress on studying for the exam, you decided that you
could handle the rest of the readings next morning before the exam. You attended the
party and were very drunk that night. You were sick the next day because of all the
drinking and weren’t able to study before the exam.
A week later, when you got the exam back, you were among the bottom
performers in the class. One of your friends, on the contrary, chose to study for the exam

How easy is it for you to put yourself in the situation described in
the scenario?

Very easy

Easy

Neither easy
nor difficult

Difficult

Very difficult

instead of going to the party. She was among the top performers in the class.

How important would the decision described in the scenario be to
you?
How important was the consequence of this decision to you?
Compared to the decisions you have made recently, how important
would this decision be to you?
Compared to a similar scenario in which the decision was to
decide between going to a party and studying for a quiz that
accounts for 3% of the final grade, how important would the
decision described in the scenario (i.e., deciding between going to
a party and studying for a final exam that accounts for 50 % of the
final grade) be to you?
Counterfactual thinking
When rethinking about negative experiences like the one described in the scenario,
people often develop thoughts such as “If only . . . it would have gone better.”
For example:
•

If only I had gone to bed early the night before the exam, instead of going to the
movie, I would have gotten a better grade

•

If only I had informed myself better, I would not have bought that
product/service”

Putting yourself in the situation described in the scenario, please write down any thoughts
like that which might come to your mind after knowing that your score was among the
bottom of the class in the textbox below.
Note: This is a critical part of the study, please spend some more time to answer this
question.

Extremely
important

Very
important

Moderately
important

Slightly
important

Not important
at all
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3

4

5

6

7

Moderately

Quite a bit

Extremely

2

A little

1

Very slightly or
not at all

Not at all

Definitely

Regret

1. How much would you regret your decision after
knowing the exam score?
2. How much would you feel sorry for making the
decision?
3. If you could turn back time, would you decide
differently?
Negative Affect
Putting yourself in the situation described in the scenario, how
much would you feel the following emotions after knowing that
you are among the bottom performers?
Unpleasant
Sad
Ashamed
!"#$re of yourself
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Appendix B

Hypothetical Scenario (Low Importance)
Please read the scenario below and answer to the questions following it. While
reading the scenario, try to put yourself in the situation described in the scenario.

This is the day before your quiz in a class that you are taking. However, tonight
is also your best friend’s 21st birthday celebration. You are struggling with whether you
should go to the party or not. You want to help celebrate your best friend’s birthday;
however, you also feel that you need more time to prepare for the quiz. You think that
getting a high score on this quiz is not that important because this quiz accounts for only
3% of the final grade of this class and you are allowed to drop one quiz score from your
final grade.
After evaluating your progress on studying for the quiz, you decided that you
could handle the rest of the readings next morning before the quiz. You attended the party
and were very drunk that night. You were sick the next day because of all the drinking
and weren’t able to study before the quiz.
A week later, when you got the quiz back, you were among the bottom performers
in the class. One of your friends, on the contrary, chose to study for the quiz instead of
going to the party. She was among the top performers in the class.

Very difficult

Difficult

Neither easy
nor difficult

Easy

Very easy

Not important
at all

Slightly
important

Moderately
important

Very
important

Extremely
important
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How easy is it for you to put yourself in the situation described in
the scenario?

How important would the decision described in the scenario be to
you?
How important was the consequence of this decision to you?
Compared to the decisions you have made recently, how important
would this decision be to you?
Compared to a similar scenario in which the decision was to
decide between going to a party and studying for a final exam that
accounts for 50% of the final grade, how important would the
decision described in the scenario (i.e., deciding between going to
a party and studying for a quiz that accounts for 3 % of the final
grade) be to you?
Counterfactual thinking
When rethinking about negative experiences like the one described in the scenario,
people often develop thoughts such as “If only . . . it would have gone better.”
For example:
•

If only I had gone to bed early the night before the exam, instead of going to the
movie, I would have gotten a better grade

•

If only I had informed myself better, I would not have bought that
product/service”

Putting yourself in the situation described in the scenario, please write down any thoughts
like that which might come to your mind after knowing that your score was among the
bottom of the class in the textbox below.
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Note: This is a critical part of the study, please spend some more time to answer this
question.

3

4

5

6

7

Moderately

Quite a bit

Extremely

2

A little

1

Very slightly or
not at all

Not at all

Definitely

Regret

1. How much would you regret your decision after
knowing the quiz score?
2. How much would you feel sorry for making the
decision?
3. If you could turn back time, would you decide
differently?

Negative Affect
Putting yourself in the situation described in the scenario, how
much would you feel the following emotions after knowing that
you are among the bottom performers?
Unpleasant
Sad
Ashamed
!"#$re of yourself
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Appendix C

Recall Task (High Importance)

Think about the last time you made a very or extremely important decision that had
resulted in negative outcomes. In the space below, please describe 1) the decision, 2) the
outcome of the decision, 3) the reasons that you are not satisfied with the outcome of the
decision, and 4) your reaction to the outcome.

NOTE: The decision that you choose should be very important to you.

1) What was the decision that you had to make?

2) What was the outcome of the decision?

3) Please write down the reasons that you are not satisfied with the outcome of the
decision.

4) Please describe your reaction to the outcome.

How important was this decision to you?
How important was the consequence of this decision to you?
Compared to other decisions you have made recently, how
important would this be to you?

Counterfactual thinking
When rethinking about negative experiences like the one described in the scenario,
people often develop thoughts such as “If only . . . it would have gone better.”
For example:
•

If only I had gone to bed early the night before the exam, instead of going to the
movie, I would have gotten a better grade

•

If only I had informed myself better, I would not have bought that
product/service”

Please write down any thoughts like that which came to your mind when you originally
had the experience you described above in the textbox below.
If only…

Extremely
important

Very
important

Moderately
important

Slightly
important

Importance of the decision

Not important
at all
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3

4

5

Moderately

2

A little

1

Very slightly or
not at all

Not at all

Definitely

Regret

6

7

Unpleasant
Sad
Ashamed
!"#$re of yourself

Extremely

Negative Affect
How much did you feel the following emotions after knowing
the outcome of the decision you described?

Quite a bit

1. How much did you regret the decision that
you just described?
2. How much did you feel sorry for making
this decision?
3. If you could turn back time, would you
decide differently?
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Appendix D

Recall Task (Low Importance)

Think about the last time you made a not or slightly important decision that had
resulted in negative outcomes. In the space below, please describe 1) the decision, 2) the
outcome of the decision, 3) the reasons that you are not satisfied with the outcome of the
decision, and 4) your reaction to the outcome.

1) What was the decision that you had to make?

2) What was the outcome of the decision?

3) Please write down the reasons that you are not satisfied with the outcome of the
decision.

4) Please describe your reaction to the outcome.

Extremely
important

Very
important

Moderately
important

Slightly
important

Importance of the decision

Not important
at all
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How important was this decision to you?
How important was the consequence of this decision to you?
Compared to other decisions you have made recently, how
important would this be to you?

Counterfactual thinking
When rethinking about negative experiences like the one described in the scenario,
people often develop thoughts such as “If only . . . it would have gone better.”
For example:
•

If only I had gone to bed early the night before the exam, instead of going to the
movie, I would have gotten a better grade

•

If only I had informed myself better, I would not have bought that
product/service”

Please write down any thoughts like that which came to your mind when you originally
had the experience you described above.
If only…
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3

4

5

Moderately

2

A little

1

Very slightly or
not at all

Not at all

Definiately

Regret

6

7

Unpleasant
Sad
Ashamed
!"#$re of yourself

Extremely

Negative Affect
How much did you feel the following emotions after knowing
the outcome of the decision you described?

Quite a bit

1. How much did you regret the decision that
you just described?
2. How much did you feel sorry for making
this decision?
3. If you could turn back time, would you
decide differently?
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Appendix E

Strongly Agree

Agree

Neither Agree Nor Disagree

Disagree

Social Comparison Orientation
Most people compare themselves from time to time with
others. For example, they may compare the way they
feel, their opinions, their abilities, and/or their situation
with those of other people. There is nothing particularly
“good” or “bad” about this type of comparison, and some
people do it more than others. We would like to find out
how often you compare yourself with other people. To
do that we would like to ask you to indicate how much
you agree with each statement below, by using the scale
provided.
1. I often compare how my loved ones (boy or
girlfriend, family members, etc.) are doing with
how others are doing
2. I always pay a lot of attention to how I do things
compared with how others do things
3. If I want to find out how well I have done
something, I compare what I have done with how
others have done
4. I often compare how I am doing socially (e.g.,
social skills, popularity) with other people
5. I am not the type of person who compares often
with others (reversed)
6. I often compare myself with others with respect
to what I have accomplished in life
7. I often like to talk with others about mutual
opinions and experiences
8. I often try to find out what others think who face
similar problems as I face
9. I always like to know what others in a similar
situation would do
10. If I want to learn more about something, I try to
find out what others think about it
11. I never consider my situation in life relative to
that of other people (reversed)

Strongly Disagree

Individual Differences Measures
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Action State Orientation
Listed below are scenarios that occur in everyday life. Please indicate the letter that
corresponds with the way in which you are more likely to react to each scenario.
1. When I know I must finish something soon:
A. I have to push myself to get started
B. I find it easy to get it done and over with
2. When I have learned a new and interesting game:
A. I quickly get tired of it and do something else
B. I can really get into it for a long time
3. If I’ve worked for weeks on one project and then everything goes completely
wrong with the project:
A. It takes me a long time to adjust myself to it
B. It bothers me for a while, but then I don’t think about it anymore
4. When I don’t have anything in particular to do and I am getting bored:
A. I have trouble getting up enough energy to do anything at all
B. I quickly find something to do
5. When I am getting ready to tackle a difficult problem:
A. It feels like I am facing a big mountain that I don’t that I can climb
B. I look for a way that the problem can be approached in a suitable
manner
6. If I had just bought a new piece of equipment (for example a CD player) and
it accidentally fell on the floor and was damaged beyond repair:
A. I would manage to get over it quickly
B. It would take me a long time to get over it
7. When I have to solve a difficult problem:
A. I usually don’t have a problem getting started on it
B. I have trouble sorting things out in my head so that I can get down to
working on the problem
8. If I have to talk to someone about something important and, repeatedly, can’t
find him or her at home:
A. I can’t stop thinking about it, even while I’m doing something else
B. I easily forget about it until I see the person
9. When I read an article in the newspaper that interests me:
A. I usually remain so interested in the article that I read the entire article
B. I still often skip to another article before I’ve finished the first one
10. When I am told that my work has been completely unsatisfactory:
A. I don’t let it bother me for too long
B. I feel paralyzed
11. When I have a lot of important things to do and they must all be done soon:
A. I often don’t know where to begin
B. I find it easy to make a plan and stick with it
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12. When one of my co-workers brings up an interesting topic for discussion:
A. It can easily develop into a long conversation
B. I soon lose interest and want to go do something else
13. If I’m stuck in traffic and miss an important appointment:
A. At first, it’s difficult for me to start to do something else
B. I quickly forget about it and do something else
14. When I am busy working on an interesting project:
A. I need to take frequent breaks and work on other projects
B. I can keep working on the same project for a long time
15. When I have to take care of something important which is also unpleasant
A. I do it and get it over with
B. It can take a while before I can bring myself to it
16. When something really gets me down:
A. I have trouble doing anything at all
B. I find it easy to distract myself by doing other things
17. When I am facing a big project that has to be done:
A. I often spend too long thinking about where I should begin
B. I don’t have any problems getting started
18. When several things go wrong on the same day:
A. I usually don’t know how to deal with it
B. I just keep on going as though nothing had happened
19. When I read something I find interesting:
A. I sometimes still want to put the article down and do something else
B. I will sit and read the article for a long time
20. When I have put all my effort into doing a really good job on something and
the whole thing doesn’t work out:
A. I don’t have too much difficulty starting something else
B. I have trouble doing anything else at all
21. When I have an obligation to do something that is boring and uninteresting:
A. I do it and get it over with
B. It can take a while before I can bring myself to do it
22. When I am trying to learn something new that I want to learn:
A. I’ll keep at it for a long time
B. I often feel like I need to take a break and go do something else for a
while
Maximization Orientation
Please indicate the extent to which you agree with the following statement using
the scale provided:

1

Completely
Agree

Completely
Disagree
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2

3

4

5

1. When I watch TV, I channel surf, often
scanning through the available options
even while attempting to watch one
program.
2. When I am in the car listening to the radio,
I often check other stations to see if
something better is playing, even if I’m
relatively satisfied with what I’m listening
to.
3. I treat relationships like clothing: I expect
to try a lot on before I get the perfect fit.
4. No matter how satisfied I am with my job,
it’s only right for me to be on the lookout
for better opportunities.
5. I often fantasize about living in ways that
are quite different from my actual life.
6. I’m a big fan of lists that attempt to rank
things (the best movies, the best singers,
the best athletes, the best novels, etc.).
7. I often find it difficult to shop for a gift for
a friend.
8. When shopping, I have a hard time finding
clothing that I really love.
9. Renting videos is really difficult. I’m
always struggling to pick the best one.
10. I find that writing is very difficult, even if
it’s just writing a letter to a friend, because
it’s so hard to word things just right. I
often do several drafts of even simple
things.
11. No matter what I do, I have the highest
standards for myself.
12. I never settle for second best.
13. Whenever I’m faced with a choice, I try to
imagine what all the other possibilities are,
even ones that aren’t present at the
moment.
Decision Making Self Efficacy
Please carefully read each of the following statements about how you make

6

7
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1. Have a major difference of opinion with
someone you know, and still believe a month
later that you made the right decision(s) in how
you handled the difference of opinion
2. Describe the kind of person you would like to
be friends with
3. Decide what to do if a casual friend has done
something that makes you upset
4. Figure out if you want to start a conversation
with someone you don’t know
5. Choose between doing something your way or a
casual friend’s way
6. Decide whether to change your opinion of a
close friend for the worse after receiving new
information about person
7. Describe the reason(s) for how you are feeling
during a fight with a friend
8. Start an exclusive romantic relationship with
someone and be satisfied with that relationship
several months later
9. Have a minor disagreement with someone you
know and feel satisfied with the way you
handled it a month later
10. Describe your idea of a perfect romantic partner
11. Decide how to behave with a close friend who
has done something that makes you think of
ending the relationship
12. Choose whom to talk to about a mildly
troubling personal concern
13. Decide whether to do something the way you
want to or the way a close friend wants you to
14. Describe how you feel about a friend and the
reasons for your feelings
15. Find out if your thoughts are similar to those of
someone you’re having a minor disagreement
with
16. Commit yourself romantically to someone and
be satisfied with relationship for many years
17. Feel good about choices you made while trying

Complete
confidence

Much confidence

Some confidence

Very little
confidence

No confidence at
all

decisions and indicate how much confidence you have in your ability to perform
each of the tasks using the scale provided.
How much confidence do you have in your ability to:
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to reach a compromise in an important decision
with someone close to you
18. Describe characteristics of people you don’t like
to socialize with
19. Decide whom to agree with if you hear a
number of conflicting opinions offered to you
on a minor issue
20. Identify the kind of person with whom you can
share painful feelings
21. Decide what to say to a friend after a small fight
22. Give examples of how your personality is
different from the personality of a friend of
yours
23. Describe how your wishes differ from someone
else’s wished when trying to resolve a major
dispute
24. Choose to be friends with someone and still be
pleased a year later with knowing this person
25. Feel satisfied that you made the right choices in
handling a minor conflict with an acquaintance
26. Select someone you would like to become
involved with romantically
27. Decide whether to accept new information that
challenges strong opinions of yours
28. Pick someone to discuss an important opinion
with
29. Decide what to do if several people are each
asking you to do something their way (to agree
with one would be to disagree with the others)
30. Provide examples that show how your
personality is similar to the personality of a
friend of yours
31. Figure out how your opinion differs from
someone else’s opinion when trying to resolve a
minor dispute
32. Initiate a friendship with someone and be
satisfied with that friendship for many years
Locus of control
Each of the following items consists of a pair of alternatives. Please select the one
statement of each pair that you more strongly believe to be true.
1 A. Children get into trouble because their parents punish them too much
B. The trouble with most children nowadays is that their parents are too easy
with them
2 A. Many of the unhappy things in people’s lives are partly due to bad luck
B. People’s misfortunes result from the mistakes they make
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3
4
5
6
7
8
9
10

11

12
13
14
15
16

17

A. One of the major reasons why we have wars is because people don’t take
enough interest in politics
B. There will always be wars, no matter how hard people try to prevent them
A. In the long run people get the respect they deserve in this world
B. Unfortunately, an individual’s worth often passes unrecognized no matter
how hard he tries
A. The idea that teachers are unfair to students is nonsense
B. Most students don’t realize the extent to which their grades are influenced
by accidental happenings
A. Without the right breaks one cannot be an effective leader
B. Capable people who fail to become leaders have not taken advantage of
their opportunities
A. No matter how hard you try some people just don’t like you
B. People who can’t get others to like them don’t understand how to get
along with others
A. Heredity plays the major role in determining one’s personality
B. It is one’s experiences in life which determine what they’re like
A. I have often found that what is going to happen will happen
B. Trusting to fate has never turned out as well for me as making a decision
to take a definite course of action
A. In the case of the well prepared student there is rarely if ever such a thing
as an unfair test
B. Many times exam questions tend to be so unrelated to course work that
studying is really useless
A. Becoming a success is a matter of hard work, luck has little or nothing to
do with it
B. Getting a good job depends mainly on being in the right place at the right
time
A. The average citizen can have an influence in government decisions
B. This world is run by the few people in power, and there is not much the
little guy can do about it
A. When I make plans, I am almost certain that I can make them work
B. It is not always wise to plan too far ahead because many things turn out to
be a matter of good or bad fortune anyhow
A. There are certain people who are just no good
B. There is some good in everybody
A. In my case getting what I want has little or nothing to do with luck
B. Many time we might just as well decide what to do by flipping a coin
A. Who gets to be the boss often depends on who was lucky enough to be in
the right place first
B. Getting people to do the right thing depends upon ability, luck has little or
nothing to do with it
A. As far as world affairs are concerned, most of us are the victims of forces
we can neither understand, nor control
B. By taking an active part in political and social affairs the people can
control world events
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18 A. Most people don’t realize the extent to which their lives are controlled by
accidental happenings
B. There really is no such thing as “luck”
19 A. One should always be willing to admit mistakes
B. It is usually best to cover up one’s mistakes
20 A. It is hard to know whether or not a person really likes you
B. How many friends you have depends upon how nice a person you are
21 A. In the long run the bad things that happen to us are balanced by the good
ones
B. Most misfortunes are the result of lack of ability, ignorance, laziness, or
all three
22 A. With enough effort we can wipe out political corruption
B. It is difficult for people to have much control over the things politicians
do in office
23 A. Sometimes I can’t understand how teachers arrive at the grades they give
B. There is a direct connection between how hard I study and the grades I get
24 A. A good leader expects people to decide for themselves what they should
do
B. A good leader makes it clear to everybody what their jobs are
25 A. Many times I feel that I have little influence over the things that happen to
me
B. It is impossible for me to believe that chance or luck plays an important
role in my life
26 A. People are lonely because they don’t try to be friendly
B. There’s not much use in trying too hard to please people, if they like you,
they like you
27 A. There is too much emphasis on athletics in high school
B. Them sports are an excellent way to build character
28 A. What happens to me is my own doing
B. Sometimes I feel that I don’t have enough control over the direction my
life is taking
29 A. Most of the time I can’t understand why politicians behave the way they
do
B. In the long run the people are responsible for bad government on a
national as well as on a local level
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Appendix F

Demographic Information

Please help us by providing the following information. Keep in mind that all data will be
treated confidentially.
Sex:
Male
Female
Age:
Ethnicity:
Caucasian/White
African American / Black
Asian/Asian American
American Indian
Other (Please specify _________)
Are you Hispanic or Latino(a)?
Yes
No

Academic Year:
Freshman
Sophomore
Junior
Senior
Overall GPA: _____________________
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Amount of part time work experience: _____ years _____ months
Amount of full time work experience: _____ years _____ months

Please click the submit button below to complete the survey.
THANK YOU FOR YOUR PARTICIPATION.
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Appendix G

Counterfactual Thoughts Coder Training Document
Counterfactual Thoughts or Not
1. Definition
a. Counterfactual thinking is a cognitive process in which individuals reflect
how past events might have turned out differently if some antecedent
events had been changed. Counterfactual thoughts typically involve
altering one or more factual antecedents and assessing the outcomes of the
alteration (Roese, 1997).
2. Criteria
a. Responses that have any of the following characteristics are categorized as
counterfactual thoughts.
i. Alter reality
ii. Create hypothetical scenarios
iii. Express an opinion as to what might have been had a different
decision been made
3. Example
a. I should have asked for advice instead of deciding by myself
b. I should have chosen the other brand
c. I should have made the same choice as Giorgio
d. If only I had made the same choices as Giorgio, my performance would
have been better.
e. Not CT
i. I would have felt mortified and upset with myself that I chose to
drop a grade in order to go to a party.
4. Reference: Tsiros & Mittal, 2000, p. 411

Behavior vs. Situation-Focused Counterfactual Thoughts
1. Definition
a. Counterfactuals can be behavior-focused or situation-focused depending
on whether the antecedent being modified is one’s own behavior (e.g., if I
had worked harder) or other situation factors (e.g., if the exam had been
easier; Zeelenberg, van Dijk, van der Pligt, et al., 1998)
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2. Example
a. Situation-focused CT: If only that class wasn't so hard, I would have done
better in the exam
b. Behavior-focused CT: If only I had studied, I would have done better in
the exam.
Upward vs. Downward Counterfactual Thoughts
1. Definition
a. Based on the valence of counterfactual comparisons, there is a distinction
between upward (comparing to superior outcomes) and downward
(comparing to inferior outcomes) counterfactuals.
2. Example
a. Upward counterfactual thoughts
i. If only I had studied, I would have done better in the exam
(comparing to a superior counterfactual outcome)
b. Downward counterfactual thoughts
i. If only I hadn’t practiced as much, I would have lost the game.
(comparing to a worse counterfactual outcome)
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Appendix H

Counterfactual Thoughts Coding Sheets

Row
6
7

ID

5

8
9
10
11
12

6

13
14

7

15
16

8

Scenario_CT (If only…)
I had started studying weeks before the exam, I would have still been able to go to the party.
I had gone out and not gotten so drunk, I would have done better on the exam.
I had missed the party to study for the exam, I would have had time to study. There's always
other nights!
I had been willing to tell my friend I couldn't make it.
I had trusted that not going to the party wouldn't have affected our friendship.
I hadn't been an idiot.
I had buckled down and studied.
I would have studied more in advance so I was both prepared for the test and available to go out
for my friend's 21st birthday.
If only I wouldn't have gotten so drunk the night before if I knew I had more information to
study.
If only I would have made the decision to stay in and study and go out with my friends the next
night for her birthday.
I did not attend to my friend's party, I could study more at that time or go to bed early and study
in the morning time, then I would not got a bad score. I prebably got a high score for the final
exam.

CT (1)
or Not
(0)

Behavior
(1) or
SituationBased (0)

Upward
(1) or
Downward
(0)

