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ABSTRACT

Two types of affect have been reported to affect the moral decision-making process and
its subsequent outcomes. The influence of integral affect, affect that directly relates to a specific
decision, is largely understudied compared to incidental affect, affect that is unrelated to a
particular decision. The present study addresses this gap in the literature by explicitly measuring
the presence of integral emotions in the moral decision-making process. An online sample of
undergraduate university students (N = 241) were presented a series of moral or non-moral
dilemmas and completed multiple iterations of a scale measuring positive and negative affect and
other affective states. Results indicated participants who faced moral dilemmas reported higher
general negative affect and lower general positive affect over time compared to participants who
faced non-moral dilemmas. Additionally, participants who faced either dilemma reported various

changes in specific positive and negative emotions over time.
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CHAPTER 1
INTRODUCTION
It is clear from several decades of research that emotions play a pivotal role in the
decision-making process. Seminal papers from the field have established a causal link between
positive and negative emotions and various decision-making outcomes (Alhakami & Slovic,
1994; Johnson & Tversky, 1983; Schwarz & Clore, 1983). The integration of affect in judgment
and decision-making research has expanded rapidly since the turn of the century, allowing for
more insight on how one’s complex emotional states can affect what types of decisions one
makes and the mental processes involved in the decision-making process (George & Dane, 2016;
Lerner et al., 2015). Researchers in the field have identified two distinct types of emotions that
affect one’s decision-making. Incidental emotions are emotions that are unrelated to the decision
one makes (Lerner & Keltner, 2000; Lerner & Keltner, 2001); integral emotions are emotions
that are directly related to the decision one makes (Dijkstra & Hong, 2019; Laube & van der Bos,
2018; Young et al., 2019). Much of this research has focused on the effects of negative incidental
emotions, such as anger and fear, on decision-making under risk or uncertainty
(Bartholomeyczik et al., 2022; Finucane et al., 2000, Lerner & Keltner, 2000; Lerner & Keltner,
2001, Slovic et al., 2005; Wake et al., 2020), leaving both positive and negative integral
emotions vastly understudied in this context. This disparity between incidental and integral
emotions is also present in the moral judgment and decision-making context (Singh et al., 2018;

Strohminger et al., 2011; Szekely & Miu, 2015; Ugazio et al., 2012; Valdesolo & DeSteno,



2006). Therefore, the topic of interest in this paper relates to whether and which integral

emotions are elicited in the moral decision-making process.

Emotions and Moral Decision-Making

Research on moral decision-making typically employs the use of moral dilemmas to
assess moral reasoning with dilemmas that involve causing harm to one party to save another
party (Greene et al., 2001; Greene & Haidt, 2002; Greene et al., 2004; Lee & Gino, 2015; Shou
& Song, 2017; Szekely & Miu, 2015). The moral reasoning often studied with these dilemmas
typically consists of two approaches. Utilitarian reasoning involves making a decision that
focuses on choosing the best outcome given the consequences; deontological reasoning involves
making a decision in relation to one's principles and moral duty (Baron, 2011; Conway &
Gawronski, 2013; Shou & Song, 2017). One of the most well-known examples of these types of
dilemmas is the trolley dilemma (Thompson, 1976). The trolley dilemma involves a scenario in
which a runaway trolley has lost control and is on course to kill five people stuck on the track.
Individuals can choose to either do nothing and let the trolley kill the five people or flip a switch,
diverting the trolley to another track with only one person stuck on the track. Past research has
shown that modifying the personalness of the trolley dilemma results in changes in the
preference of making utilitarian and deontological choices (Greene et al., 2001; Greene et al.,
2004). More specifically, the cognitive mechanisms involved in decision-making are associated
with utilitarian judgments, and the emotional mechanisms involved in decision-making are
associated with deontological judgments (Ugazio et al., 2012).

Much of the early research on emotion and decision-making as a whole solely focuses on

the role valence plays in altering one’s decision-making (Alhakami & Slovic, 1994; Finucane et



al., 2000; Johnson & Tversky, 1983; Schwarz & Clore, 1983). For example, Alhakami & Slovic
(1994) conceptualized a model that suggests that one’s perceived risk of a potential activity was
associated with one’s affect toward said activity such that positive/negative attitudes were linked
to lower/higher risk perception. The focus on valence is also found in earlier research on moral
decision-making. VValdesolo and DeSteno (2006) conducted a study in which participants were
induced to feel positive or neutral affect through a five-minute comedy or documentary clip,
respectively. They found that participants induced to feel positive affect were more likely to
make the utilitarian choice in the footbridge dilemma. The footbridge dilemma is a modified
version of the trolley dilemma in which participants have the choice to directly push the one
individual onto the track instead of flipping a switch to divert the trolley. The researchers of this
study claim that their results stem from the positive valence associated with the comedy clip,

reducing the negative affect associated with the utilitarian choice in the dilemma.

Factors that Influence Emotion in Decision-Making

Although past research has shown that valence is an important factor in the decision-
making process, contemporary research suggests that factors besides valence such as cognitive
appraisals and motivational dimensions associated with specific emotions may also explain the
differential effects of emotion on decision-making (Strohminger et al., 2011; Ugazio et al.,
2012). Strohminger and colleagues (2011) focused on the differential effects of two positive
emotions, mirth and elevation, on one's moral decision-making. They rely on the Appraisal
Tendency Framework (ATF; Lerner & Keltner, 2000) as the theoretical basis for their study. The
ATF posits that emotions have specific cognitive appraisals that affect one's decision-making.

This framework suggests that emotions of the same valence can exert differing and potentially



opposing effects on decision-making through various mechanisms associated with each emotion.
Utilizing this framework, Strohminger and colleagues hypothesized that mirth, an emotion
associated with humor, may increase irreverence in participants, resulting in a preference for
more utilitarian choices. Additionally, they hypothesized that elevation, an emotion associated
with viewing acts of moral beauty, may increase reverence in participants, resulting in a
preference for deontological choices. They ultimately found that participants induced to feel a
sense of mirth preferred to make utilitarian choices in moral dilemmas, and participants induced
to feel a sense of elevation preferred to make deontological choices in moral dilemmas.
Conversely, Ugazio and colleagues (2012) conducted research on two negative emotions,
anger and disgust, on one's moral decision-making. Like Strohminger et al. (2011), Ugazio and
colleagues (2012) suggest factors other than valence contribute to the effects of emotions on
moral decision-making. They found that the motivational tendency associated with anger and
disgust resulted in divergent effects on judgments in moral dilemmas. Anger is viewed as an
approach emotion that involves a tendency to approach people, situations, or events. This
resulted in an increased preference of the utiltairan option (i.e., they may be more inclined to flip
the switch in the trolley dilemma). Disgust is viewed as a withdrawal emotion that involves a
tendency to withdraw from people, situations, or events. resulted in a decreased preference of the
utilitarian option (i.e., they are more inclined to not do anything in the trolley problem).
Additionally, the field has also seen research focusing on emotion regulation strategies
and their effects on moral decision-making (Lee & Gino, 2015; Szekely & Miu, 2015).
Contemporary research in this subset of the field has shown emotional suppression and emotion
regulation through positive reappraisal may increase utilitarian choices in moral dilemmas. In a

series of four studies, Lee and Gino (2015) found that participants who made more utilitarian



judgments were more likely to suppress their emotions compared to participants who
implemented other emotion regulation strategies (i.e., cognitive reappraisal) or no regulation
strategy. This relationship was mediated by individual differences related to one's inclination to
make fewer deontological choices rather than one's inclination to make more utilitarian choices.
Szekely and Miu (2015) suggest that emotional arousal mediates the relationship between
positive reappraisal and moral choice. As one’s emotional arousal from moral dilemmas
decreases, one's ability to reappraise their emotions increases, resulting in a lower tendency to

make deontological judgments.

The Focus on Incidental Emotion

The relationship between emotion and moral decision-making has been explored in a
variety of contexts, providing ample information on how these complex emotional states affect
the way individuals explore different decision-making options. However, most of the research on
this field of study focuses on the impact of incidental emotions on decision-making (Lee & Gino,
2015; Singh et al., 2018; Strohminger et al., 2011; Szekely & Miu, 2015; Ugazio et al., 2012),
leaving the potential impact of integral emotions largely understudied (Barnum et al., 2018; Garg
et al., 2005). Because of this disparity in research on the two types of affect, there is an
assumption that they exert similar influences on decision-making (Ferrer & Ellis, 2020; Véstfjall
et al., 2016). However, Ferrer and Ellis (2020) conducted a recent meta-analysis of eight studies
that examines the differences between integral and incidental anger and fear on risk perception.
They found differential effects between integral and incidental affect of both emotions.
Additionally, they found a trend of integral affect having stronger influences on risk perception

compared to incidental affect. Vastfjall et al. (2016) highlight how decision-making research



focusing on incidental affect also includes integral affect and often neglects to report the
potential effects of the particular affect. The researchers discuss how the congruence or
incongruence of the integral and incidental affect can augment or diminish feelings of a
particular emotion. For example, if the valence of the integral and incidental emotion are
congruent, in that both emotions are positive/negative, then the overall judgment or perception of
a target will also be positive/negative. If the valence of the integral and incidental emotion are
incongruent, then the perception of the target will favor the valence of the integral emotion (i.e.,
positive incidental affect interacting with negative integral affect would lead to an overall
negative judgement or perception). They also report how the intensity of the integral or
incidental emotions plays an important role in the emotion that is experienced in the decision-
making process. In cases where the integral/incidental emotion is particularly weak or not as
salient, the other respective emotion would have more influence on the subsequent decision. This
research highlights the important role that integral emotion plays in the decision-making process

and how it may be overlooked in research that focuses solely on incidental emotion.

The Present Study

It is clear from the studies mentioned above that incidental affect is the primary focus of
the emotion and decision-making literature and that integral affect plays a important, yet
underrepresented, role in decision-making alongside incidental affect. These factors are also
likely to be present in moral decision-making research. Given the nature of the content featured
in many of these moral dilemmas, it is reasonably expected for these dilemmas to generate some
level of affect in individuals (Szekely & Miu, 2015). Past research has measured and examined

the lasting effects of incidental emotions in decision-making tasks over time, (Andrade & Ariely,



2009), however, we are unaware of any studies that explicitly measure individuals’ integral
affective states while assessing moral dilemmas over time. Therefore, the present work sought to
examine whether and which integral emotions are present during moral decision-making through
the use of moral dilemmas.

Participants read and assessed a number of moral and non-moral dilemmas (i.e.,
dilemmas devoid of affect) through random assignment. Previous research that has utilized moral
dilemmas has used as few as 1 dilemma to as many as 40 in their study procedure. Given this
large range, we chose to administer multiple dilemmas at different time points during the study
that fall in this range. Pre and post surveys measured participants' emotional state before and
after reading and assessing the dilemmas. Since its creation, the Positive and Negative Affect
Schedule (PANAS) has been consistently administered to measure positive and negative affect
and has proven to be valid and reliable (Watson & Clark, 1988). In this study, the expanded
version of the PANAS — PANAS — Expanded Form (PANAS-X) — was administered to
participants at three distinct time points to receive more on how participants’ emotional states
changed over time. Ultimately, we planned to measure whether negative affect is elicited from
facing moral dilemmas compared to non-moral dilemmas and how the potential negative affects
changes over time, as research on negative affect is more prevalent in this field. We also
answered exploratory questions specifically related to the presence and potential changes in
positive affect over time, in addition to questions related to what specific positive and negative
emotions are elicited and change over time in the administration of moral dilemmas.

The hypotheses are:

H1: Participants in the moral dilemma group will report more intense negative affect

compared to the nonmoral dilemma group.



H2: Participants within the moral dilemma group will report more intense negative affect
in the 2" and 3" iteration of the PANAS-X compared to the 1% iteration.
H3: Participants within the moral dilemma condition will not report higher/more intense

negative affect in the 2" iteration of the PANAS-X compared to the 3" iteration.



CHAPTER 2
METHOD
Participants
Two hundred and fifty University of Georgia psychology students participated in this
online study in exchange for course credit. Nine participants were excluded for failing to
complete the study in its entirety, resulting in a total sample of two hundred and forty-one
participants (188 female, 52 male, 1 other specified identity). The mean age of the sample was

18.74 (SD = 1.10), and the majority of the sample identified as White (75%).

Materials

Positive and Negative Affect Schedule — Expanded Form. The Positive and Negative
Affect Schedule - Expanded Form (PANAS-X) was administered to measure participants' affect.
The PANAS-X is a 60-item questionnaire that asked participants to what extent they felt both
general and discrete affective states on a 1 (very slightly or not at all) to 5 (extremely) Likert
scale (Watson and Clark, 1994). This expanded version included the original Positive and
Negative Affect Schedule (PANAS) consisting of two 10-item scales that measure general
positive and negative affect in addition to 11 subscales that measure “Specific Negative” (Fear,
Hostility, Guilt, Sadness); “Specific Positive” (Joviality, Self-Assurance, Attentiveness); and
"Other Affective States” (Shyness, Fatigue, Serenity, Surprise). The PANAS-X was
administered a total of three times throughout the study to measure participants’ affect over three

distinct time points.
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Dilemmas. Morality of dilemmas was manipulated through a series of scenarios
depicting moral or non-moral dilemmas adapted from Greene et al. (2004). A total of 40
dilemmas were featured in this present s tudy with participants being randomly assigned to read
and assess a total of 20 moral or 20 non-moral dilemmas. These dilemmas were determined to be
moral or non-moral based on pilot data from the original Greene et al. (2004) study. Each
scenario was presented one at a time and posed a question about the appropriateness of the
actions that would take place. Participants indicated if they felt the specified action was

“Appropriate” or “Inappropriate”.

Procedure

Participants were first informed about the content and nature of the study and provided
consent to participate. Participants completed the PANAS-X as a pre-manipulation measure of
affect. Following this, participants were randomly assigned to read and assess 10 moral (N =
120) or 10 non-moral (N = 121) dilemmas. Scenarios were presented one at a time and in a
randomized order for each participant. After the participants assessed all 10 respective scenarios,
participants once again complete the PANAS-X as a post-affect measure. After completing the
PANAS-X for a second time, participants read and assessed an additional 10 moral or non-moral
dilemmas. Participants read the same type of dilemma (moral or non-moral) as the previous
iteration. The dilemmas were also presented in a randomized order. Following the assessment of
these 10 dilemmas, participants took the PANAS-X for the final time as a post-manipulation
measure after 20 total dilemmas. Finally, participants completed a demographics questionnaire.
Figure 1 visualizes the flow of the study procedure. After the conclusion of the study,

participants were debriefed regarding the educational benefit of the study.
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CHAPTER 3
RESULTS
PANAS-X — General Affect Scales

Before running analyses, assumptions about the distribution of PANAS-X scores and the
homogeneity of variances among all sample groups were checked. The Positive and Negative
PANAS-X scores were not normally distributed (p < .05) except for Positive scores in the Moral
condition at Time Point 1, as determined by the Shapiro-Wilks Test of Normality (p > .05).
Additionally, there was homogeneity of variance of all sample groups (p > .05) excluding
Negative PANAS-X scores at Time Points 2 and 3, as determined by Levene’s Test of
Homogeneity of Variances (p < .05).

A three-way mixed ANOVA was performed to test the effects of moral or non-moral
dilemmas (Condition) on PANAS-X Positive and Negative scores (PANAS-X Type) at three
distinct time points (Time). Mauchly’s Test of Sphericity indicated that the assumption of
sphericity had been violated, (p <.05), therefore the degrees of freedom were corrected using
Greenhouse-Geisser estimates of sphericity (e = .82). The three-way ANOVA with a
Greenhouse-Geisser correction showed that there was a significant three-way interaction
between Condition, PANAS-X Type, and Time, F(1.63, 389.65) = 40.03, p <.001, #* = .013.

The significant three-way interaction was decomposed with several post-hoc analyses.
The simple two-way interaction between PANAS-X Type and Time using a Bonferroni
correction was significant for the moral condition, F(1.61, 192) = 60.00, p < .001, >=.046, and

the non-moral condition, F(1.66, 199) = 5.04, p = .011, #? = .002. The simple main effect of
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Time on PANAS-X Score was significant for Positive; F(1.63, 194) = 87.50, p <.001, #?= .097,;
and Negative; F(1.62, 193) = 8.23, p <.001, #*=.014; PANAS-X scales for the moral condition.
The simple main effect of Time was also significant for Positive; F(1.72, 207) = 36.90, p <.001,
n?=.029; and Negative; F(1.42, 170) = 51.70, p <.001, #?>=.042; PANAS-X scales for the non-
moral condition.

Multiple between and within pairwise comparisons were computed using the emmeans R
package (v1.8.5; Lenth 2023) with Holm-Bonferroni corrections for both Positive and Negative
PANAS-X scores at all three time points for both condition groups. Figure 2 displays the means
and standard errors of the General Positive and General Negative scales of the PANAS-X at all
three time points for both condition groups. Table 1 displays the between-subjects comparisons
for positive and negative affect at all time points, and Table 2 displays the within-subjects
comparisons of the reported positive and negative affect for the moral and non-moral conditions
for all three time points. Time points corresponded to how many dilemmas had assessed prior to
completing the PANAS-X. At Time 1, zero dilemmas had been assessed; at Time 2, ten
dilemmas had been assessed, and at Time 3, twenty dilemmas had been assessed.

Between-subjects comparisons were specifically observed with their corresponding time
point (i.e.: the moral scores at time point 1 was compared to the non-moral scores at time point
1). Looking at these comparisons, participants in the moral condition group reported significantly
higher negative affect at the 2" and 3" iterations of the PANAS-X compared to participants in
the non-moral condition group, providing evidence for Hypothesis 1. Additionally, there were no
significant differences between condition groups for all time points for reported positive affect.
For within-subjects comparisons, participants within the moral condition group reported

significantly higher negative affect from the 1% iteration of the PANAS-X to the 2" and from the
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1% iteration to the 3", supporting Hypothesis 2. Additionally, the difference in reported affect

between the 2" and 3™ iteration was not significantly significant, supporting Hypothesis 3.

PANAS-X — Specific Affect Scales

The same assumptions that were checked before running the analyses on the mean scores
of the General Dimension Scales were also checked for the Specific Affect Scales of the
PANAS-X. The Shapiro-Wilks Test of Normality revealed that PANAS-X scores were not
normally distributed for all groups except for Attentiveness scores in the Moral condition group
at Time Point 1 (p >.05). Additionally, Levene’s Test of Homogeneity of Variance determined
that there was homogeneity of variance for all groups except for Fear, Hostility, Guilt, Shyness,
Fatigue, and Surprise scores at Time Point 2 and Fear, Hostility, Guilt, Sadness, Shyness, and
Surprise scores at Time Point 3 (p <.05).

A three-way mixed ANOVA tested the effects of moral or non-moral dilemmas
(Condition) on all 11 subscales of the PANAS-X (PANAS-X Type) at three distinct time points
(Time). Mauchly’s Test of Sphericity indicated that the assumption of sphericity had been
violated, (p < .05), therefore the degrees of freedom were corrected using Greenhouse-Geisser
estimates of sphericity (¢ = .39). The three-way ANOVA with a Greenhouse-Geisser correction
showed that there was a significant three-way interaction between Condition, PANAS-X Type,
and Time, F(7.69, 1838.75) = 20.53, p <.001, 72 = .011.

The significant three-way interaction was further decomposed using several post-hoc
analyses. The simple two-way interaction between PANAS-X Type and Time using a Bonferroni
correction was significant for the Moral condition; F(6.42, 764) = 42.10, p < .001, #?= .048; and

the Non-moral Condition, F(8.48, 1018) = 9.40, p = .005, #* = .008. There was a significant
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simple main effect of Time on PANAS-X Score for each Specific Affect Scale for all groups
except for Sadness and Fear scores in the Moral condition and Serenity scores in the non-moral
condition (p > .05).

Multiple between and within pairwise comparisons were computed using the emmeans R
package (v1.8.5; Lenth 2023) with Holm-Bonferroni corrections for the Specific Affect Scales
for both condition groups for all three time points. Figure 3 displays the means and standard
errors of the Specific Affect scales of the PANAS-X at all three time points for both condition
groups. Table 3 displays the between-subjects comparisons for all 11 affect scales at all time
points. Tables 4 and 5 display the within-subjects comparisons for all 11 affect scales at all time
points for the moral and non-moral condition groups respectively.

As with the General Affect scales, between-subjects comparisons were specifically
observed with their corresponding time point. For the between-subjects comparisons of the
Specific Negative Emotion Scales (Fear, Hostility, Guilt, & Sadness), there were no significant
differences between groups at Time 1 for any of the scales in this category. At Time 2, there
were significant differences between groups for the Fear and Hostility scales; at Time 3, there
were significant differences between groups for all four Affect scales. For the within-subjects
comparisons of the Specific Negative Emotion Scales specifically for the moral condition group,
analyses show that participants reported higher scores over time for the Hostility and Guilt
scales; there were no significant differences reported for the Fear or Sadness scales. Between-
subjects comparisons revealed no significant differences between condition groups of all the
Specific Positive Emotion Scales (Joviality, Self-Assurance, & Attentiveness). Conversely,
within-subjects comparisons for the moral condition specifically show that all comparisons for

the three emotions statistically decreased over all time points. Finally, the between-subjects
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comparisons of the Other Affective States Scales (Shyness, Fatigue, Serenity, Surprise) display
no significant differences between groups for all scales at Time 1, significant differences
between groups for the Serenity and Surprise Scales at Time 2, and significant differences
between groups for the Shyness, Serenity, and Surprise scales at Time 3. Within-subjects
comparisons specifically for the moral condition group revealed no significant differences in
reported Shyness, a significant decrease in reported Fatigue and Serenity, and a significant

increase in reported Surprise over time.
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CHAPTER 4
DISCUSSION

Previous research has mainly focused and highlighted the role of incidental emotion on
moral decision-making and decision-making as a whole. Therefore, the two major goals of this
exploratory research were to 1) provide information on the presence of integral emotions in
moral decision-making through the presentation of moral dilemmas and 2) to measure the
intensity of these effects over time through continued presentation. We found support for our
hypotheses in that participants who assessed moral dilemmas reported higher negative affect
compared to participants who assessed non-moral dilemmas. We also found that participants
reported an increase of negative affect from responding to zero to ten moral dilemmas but not
from ten to twenty moral dilemmas, supporting our hypotheses. These data on negative affect in
the moral condition directly contrasted with a decrease in negative affect over time in the non-
moral condition. Additionally, we found evidence of participants’ reported feelings of positive
affect decrease from all three time points in both the moral and non-moral condition groups.
Furthermore, this study provides ample findings regarding specific negative, specific positive,
and other affective states via the 11 Specific Affect scales included on the PANAS-X (Watson &
Clark, 1994).

It is clear from these findings that engaging and assessing moral dilemmas left
participants feeling more negative and less positive compared to assessing non-moral dilemmas.
This information is vital to the literature in that it provides explicit evidence of integral emotions

being present in moral dilemmas, information that is often not mentioned or included in research
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that focuses on how incidental emotions affect moral decision-making (Singh et al., 2018;
Strohminger et al., 2011; Szekely & Miu, 2015; Ugazio et al., 2012).

It is important for researchers to consider how these two types of affect may interact with
each other in the decision-making process, as it is likely that integral and incidental affect
integrate to influence the decision-making process and subsequent outcomes (Vastfjéll et al.,
2016). Additionally, the number of dilemmas administered in this study potentially played a role
in how participants reported their current emotional states. It is possible that reading twenty
separate moral dilemmas in one sitting resulted in more/less intense feelings of negative/positive
affect compared to previous studies that may have administered one or just a few of these
dilemmas (Barnum et al., 2018; Lee & Gino, 2015; Singh et al., 2018). Knowing that these
integral emotions are present in the decision-making process can help paint a more complete
picture about emotion’s role in moral decision-making and would hopefully lead to an increase
in how often they are studied in this context.

Though the data support our hypotheses and goals for the study, there were some aspects
of the data that don’t paint a crystal-clear picture. For the General Affect scales of the PANAS-
X, reported positive affect decreased after assessing 10 and 20 total dilemmas; however, reported
negative affect initially increased after participants assessed 10 dilemmas, but not after 20
dilemmas. These results provide conflicting evidence on the intensity of experienced emotion
over time, highlighting the variability in the number of dilemmas that has been implemented in
moral decision-making research (Barnum et al., 2019; Garg et al., 2005; Singh et al., 2018;
Strohminger et al., 2011; Szekely & Miu, 2015; Ugazio et al., 2012; Valdesolo & DeSteno,
2006). This trend of increased variability between negative and positive affect is also present

when observing the specific emotional states. Though past research has also shown these
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differing influences in different positive emotions (Strohminger et al., 2011), there wasn’t much
variation in the way participants reported their experience of positive emotions when assessing
the moral dilemmas. It is possible that the specific positive emotions that were measured in this
study employ similar cognitive dimensions that result in similar emotional experiences.

Despite there being clear decreases in the specific positive emotions over time, this trend
was not consistent across the specific negative emotions. Specifically, there were no differences
in reported Fear over time, but there were significant differences in reported Hostility over time.
Previous work has shown that integral fear and anger influence risk perception in different ways
(Ferrer & Ellis, 2020), so it is interesting to see that these particular results show how integral
fear and anger (hostility in this case) differ in terms of affect arousal and intensity. One of the
more intriguing results found among the specific emotional states is that there wasn’t a
significant difference in reported Guilt after 10 moral dilemmas; there were only significant
differences from 10 to 20 dilemmas and from 0 to 20 dilemmas. This suggests that repeated
exposure to these moral dilemmas led to an increase in feelings of Guilt in participants. This
increase in Guilt would be lost had there not been a third time point in the study, supporting past
studies that has used a large number of dilemmas in moral decision-making research. It is
important for researchers in this field to consider how facing an increased number of these
affect-inducing dilemmas can affect the intensity of participants’ emotional state and how that

intensity may be lost in studies that contain very few moral dilemmas.

Limitations and Future Directions
One of the most pressing limitations of the present study and most research in the field is

the fact that integral affect cannot be fully isolated. The focus of this particular study determining
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whether and which integral emotions are present in moral decision-making, but it is likely the
case that incidental affect also played a role in the results that were found (Vastfjall et al., 2016).
It is important for the field to include more research specifically on the mechanisms involved in
the integration of integral and incidental affect and how this may affect the decision-making
process and subsequent outcomes.

Additionally, this study only examined the presence of integral emotions in the
presentation of moral dilemmas and not how the elicited affect affects the resulting decision that
participants ultimately made. A large factor of moral decision-making research is related to the
underlying mechanisms surrounding the actual choice one makes when assessing a moral
dilemma. Previous studies have examined participants’ experienced incidental emotions when
viewing moral dilemmas (Szekely & Miu, 2015), but it is unclear what mechanisms or properties
associated with these emotions are involved in the emotional experience. It would be beneficial
for future work to examine how the experience of certain integral emotions or certain qualities
associated with said emotions (i.e.: valence, cognitive appraisals) are correlated with utilitarian
or deontological choices made in moral dilemmas. Determining these underlying mechanisms
will allow for future research to better identify the root causes of why individuals may or may
not experience certain emotions in various moral contexts and how it may shape their subsequent
decision.

One of the more important limitations of the present study is the lack of diversity found
in the sample. Data were collected from a majority WEIRD (White, Educated, Industrialized,
Rich, Democratic) and undergraduate convenience sample which is not representative of the
United States or global population. It is important to note that cognitive processes and

mechanisms such as emotion can be experienced differently in various underrepresented groups



20

and that these results that were found in this study may not generalize to groups of different
cultural backgrounds (Roberts et al., 2020. They may also have different conceptualizations of
what a utilitarian or deontological decision looks like or means to them, potentially leading to
results that don’t align with what is being consistently reported in the literature. This is especially
an issue considering that much of cognitive psychology research paints many cognitive processes
as “universal” or “race-neutral” (Roberts et al., 2020). Future work in decision-making research
and cognitive psychology research as a whole must work to include non-WEIRD samples in
order to obtain more concrete evidence on how emotional processes may function differently in
groups of different cultural backgrounds.

This study adds to the existing literature by including information on how these changes
in emotional states may change over periods of time in the context of moral decision-making.
Watson & Clark (1988, 1994) devised the PANAS and PANAS-X to administered over 8 distinct
time points based on changes in the phrasing of the instructions. These time points allowed for
affect to be reported from “at the present moment” to “during the past year.” These temporal
distinctions allow for more robust data, specifically in that these measures can account for
potential changes in emotional intensity or arousal at various time points. Future work should
attempt to measure emotional intensity or arousal at these various time points to determine if
these emotional states are still felt or increase/decrease over longer periods of time to get more
concrete information on the duration of emotional experiences.

Furthermore, it would also be useful to gain information on how individuals experience
emotions in moral contexts outside of those that involve causing harm to save others. Much of
the research on moral decision-making involves the use of these types of dilemmas, likely

because they are more emotionally salient and would provide a more taxing decision-making
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process. However, it is important for the field to consider moral decisions in other contexts that
do not involve bodily harm, as these types of decisions can be just as emotionally salient.
Ultimately, the field of emotion and moral decision-making must begin to include the entire
spectrum of emotions to truly understand the way in which individuals make sense of their moral

reasoning.



Table 1

Between-Subjects Pairwise Comparisons of the PANAS-X General Affect Scales

22

Mean
PANAS Type Comparison Difference SE df t
Negative Nonmoral T1 - Moral T1 -1.30 0.85 239 -1.53
Negative Nonmoral T2 - Moral T2 -5.28*** 0.94 239 -5.64
Negative Nonmoral T3 - Moral T3 -6.29*** 0.93 239 -6.80
Positive Nonmoral T1 - Moral T1 -0.70 1.00 239 -0.70
Positive Nonmoral T2 - Moral T2 2.00 1.04 239 1.93
Positive Nonmoral T3 - Moral T3 1.83 1.02 239 1.80

***p <001



Table 2

Within-Subjects Pairwise Comparisons of the PANAS-X General Affect Scales
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Mean
Condition  PANAS Type  Comparison Difference SE df t
Moral Negative T1-T2 -1.68* 1.01 119 -2.79
Moral Negative T1-T3 -2.21** 1.01 119 -3.35
Moral Negative T2-T3 -0.53 1.11 119 -1.27
Moral Positive T1-T2 4,03*** 0.98 119 8.67
Moral Positive T1-T3 5.97*** 0.98 119 10.96
Moral Positive T2-T3 1.93*** 0.98 119 5.53
Nonmoral Negative T1-T2 2.30%** 0.77 120 7.61
Nonmoral Negative T1-T3 2.78%** 0.75 120 7.72
Nonmoral Negative T2-T3 0.48* 0.72 120 2.56
Nonmoral Positive T1-T2 1.34%** 1.05 120 3.54
Nonmoral Positive T1-T3 3.44*** 1.04 120 7.22
Nonmoral Positive T2-T3 2.10*** 1.07 120 6.08

**p < 01 ***p < .001.



Table 3

Between-Subjects Pairwise Comparisons of the PANAS-X Specific Affect Scales
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Mean

PANAS Type Comparison Difference SE df t
Fear Nonmoral T1 - Moral T1 -1.02 0.55 239 -1.87
Fear Nonmoral T2 - Moral T2 -2.99*** 0.60 239 -5.02
Fear Nonmoral T3 - Moral T3 -3.33*** 0.60 239 -5.56
Hostility Nonmoral T1 - Moral T1 -1.00 0.49 239 -2.07
Hostility Nonmoral T2 - Moral T2 -3.05*** 0.54 239 -5.63
Hostility Nonmoral T3 - Moral T3 -3.69*** 0.57 239 -6.49
Guilt Nonmoral T1 - Moral T1 -0.28 0.62 239 -0.46
Guilt Nonmoral T2 - Moral T2 -2.12 0.65 239 -3.24
Guilt Nonmoral T3 - Moral T3 -3.68*** 0.65 239 -5.71
Sadness Nonmoral T1 - Moral T1 -0.03 0.60 239 -0.06
Sadness Nonmoral T2 - Moral T2 -1.44 0.62 239 -2.34
Sadness Nonmoral T3 - Moral T3 -2.24* 0.59 239 -3.82
Joviality Nonmoral T1 - Moral T1 -0.45 0.94 239 -0.48
Joviality Nonmoral T2 - Moral T2 2.73 0.94 239 2.91
Joviality Nonmoral T3 - Moral T3 2.41 0.92 239 2.63
Self-Assurance Nonmoral T1 - Moral T1 -0.57 0.62 239 -0.91
Self-Assurance Nonmoral T2 - Moral T2 0.90 0.61 239 1.48
Self-Assurance Nonmoral T3 - Moral T3 1.08 0.62 239 1.74
Attentiveness Nonmoral T1 - Moral T1 -0.13 0.41 239 -0.31
Attentiveness Nonmoral T2 - Moral T2 0.11 0.45 239 0.24
Attentiveness Nonmoral T3 - Moral T3 0.22 0.46 239 0.48
Shyness Nonmoral T1 - Moral T1 -0.31 0.36 239 -0.84
Shyness Nonmoral T2 - Moral T2 -0.85 0.35 239 -2.45
Shyness Nonmoral T3 - Moral T3 -1.22* 0.32 239 -3.76
Fatigue Nonmoral T1 - Moral T1 0.14 0.50 239 0.28
Fatigue Nonmoral T2 - Moral T2 0.61 0.54 239 1.14
Fatigue Nonmoral T3 - Moral T3 0.84 0.55 239 1.53
Serenity Nonmoral T1 - Moral T1 0.45 0.34 239 1.33
Serenity Nonmoral T2 - Moral T2 1.88*** 0.37 239 5.01
Serenity Nonmoral T3 - Moral T3 2.58*** 0.39 239 6.55
Surprise Nonmoral T1 - Moral T1 -0.37 0.24 239 -1.51
Surprise Nonmoral T2 - Moral T2 -1.74*** 0.32 239 -5.35
Surprise Nonmoral T3 - Moral T3 -1.97*** 0.31 239 -6.31

*p < .05, ***p < .001.



Table 4
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Within-Subjects Pairwise Comparisons of the PANAS-X Specific Affect Scales — Moral Condition

Condition = PANAS Type Comparison = Mean Difference SE df t
Moral Fear T1-T2 -0.64 0.64 119 -1.79
Moral Fear T1-T3 -0.72 0.61 119 -1.78
Moral Fear T2-T3 -0.08 0.68 119 -0.28
Moral Hostility T1-T2 -1.33%%* 0.59 119 -3.68
Moral Hostility T1-T3 -1.98%** 0.63 119 -4.74
Moral Hostility T2-T3 -0.64* 0.69 119 -2.51
Moral Guilt T1-T2 -0.53 0.68 119 -1.59
Moral Guilt T1-T3 -1.28* 0.58 119 -2.97
Moral Guilt T2-T3 -0.74%* 0.63 119 -2.67
Moral Sadness T1-T2 -0.12 0.62 119 -0.40
Moral Sadness T1-T3 -0.27 0.61 119 -0.83
Moral Sadness T2-T3 -0.15 0.64 119 -0.78
Moral Joviality T1-T2 4, 79%*%* 0.89 119 11.76
Moral Joviality T1-T3 6.33%** 0.89 119 11.69
Moral Joviality T2-T3 1.53%%%* 0.87 119 4.27
Moral Self-Assurance T1-T2 2.75%** 0.6 119 8.77
Moral Self-Assurance T1-T3 347 %% 0.61 119 9.75
Moral Self-Assurance T2-T3 0.66%* 0.62 119 3.03
Moral Attentiveness T1-T2 0.79%** 0.44 119 3.41
Moral Attentiveness T1-T3 1.58%** 0.44 119 6.48
Moral Attentiveness T2-T3 0.79%** 0.46 119 4.24
Moral Shyness T1-T2 0.46 0.4 119 2.02
Moral Shyness T1-T3 0.50 0.33 119 2.22
Moral Shyness T2-T3 0.04 0.33 119 0.30
Moral Fatigue T1-T2 2.03%#* 0.48 119 7.31
Moral Fatigue T1-T3 2.16%** 0.49 119 6.55
Moral Fatigue T2-T3 0.13 0.5 119 0.58
Moral Serenity T1-T2 1.88%*** 0.35 119 8.47
Moral Serenity T1-T3 2.46%** 0.37 119 9.85
Moral Serenity T2-T3 0.58%** 0.38 119 3.38
Moral Surprise T1-T2 -1.28%** 0.34 119 -4.75
Moral Surprise T1-T3 -1.24%* 0.33 119 -4.60
Moral Surprise T2-T3 0.04 0.39 119 0.25

*p <.05. **p <.01. ***p <.001.



Table 5
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Within-Subjects Pairwise Comparisons of the PANAS-X Specific Affect Scales — Nonmoral

Condition
Mean

Condition PANAS Type Comparison Difference SE df t

Nonmoral Fear T1-T2 1.33*** 0.49 120 6.18
Nonmoral Fear T1-T3 1.60*** 0.51 120 6.36
Nonmoral Fear T2-T3 0.26 0.48 120 1.89
Nonmoral Hostility T1-T2 0.71** 0.42 120 3.46
Nonmoral Hostility T1-T3 0.71** 0.44 120 2.92
Nonmoral Hostility T2-T3 0.00 0.38 120 0.00
Nonmoral Guilt T1-T2 1.30*** 0.59 120 5.34
Nonmoral Guilt T1-T3 2.12%** 0.56 120 7.36
Nonmoral Guilt T2-T3 0.83*** 0.55 120 4.60
Nonmoral Sadness T1-T2 1.29*** 0.59 120 6.35
Nonmoral Sadness T1-T3 1.93*** 0.57 120 7.79
Nonmoral Sadness T2-T3 0.64%*** 0.56 120 4.39
Nonmoral Joviality T1-T2 1.60*** 0.99 120 4.49
Nonmoral Joviality T1-T3 3.46*** 0.96 120 7.84
Nonmoral Joviality T2-T3 1.86*** 0.98 120 6.51
Nonmoral  Self-Assurance T1-T2 1.28*** 0.63 120 4.61
Nonmoral  Self-Assurance T1-T3 1.76%** 0.63 120 5.83
Nonmoral  Self-Assurance T2-T3 0.48* 0.61 120 2.41
Nonmoral  Attentiveness T1-T2 0.55* 0.43 120 2.63
Nonmoral  Attentiveness T1-T3 1.23%** 0.43 120 4.79
Nonmoral  Attentiveness T2-T3 0.68** 0.46 120 3.52
Nonmoral Shyness T1-T2 1.00*** 0.31 120 6.63
Nonmoral Shyness T1-T3 1.41%** 0.29 120 8.89
Nonmoral Shyness T2-T3 0.41%** 0.27 120 4.00
Nonmoral Fatigue T1-T2 1.55*** 0.49 120 6.19
Nonmoral Fatigue T1-T3 1.45%*%* 0.55 120 5.17
Nonmoral Fatigue T2-T3 -0.10 0.51 120 -0.61
Nonmoral Serenity T1-T2 0.45 0.36 120 2.19
Nonmoral Serenity T1-T3 0.33 0.37 120 1.44
Nonmoral Serenity T2-T3 -0.12 0.39 120 -0.67
Nonmoral Surprise T1-T2 0.08 0.22 120 0.57
Nonmoral Surprise T1-T3 0.36* 0.21 120 2.56
Nonmoral Surprise T2-T3 0.28* 0.23 120 2.33

*p <.05. **p <.01. ***p <.001.



Figure 1

Process Flow of Study Procedure
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Note. After completing the first iteration of the PANAS-X, participants were randomly assigned

to read and assess either 10 moral or non-moral dilemmas. Following their completion of the

second iteration of the PANAS-X, participants read and assessed 10 additional dilemmas of the

group they were previously randomly assigned to.



Figure 2

Means and Standard Errors of the PANAS-X General Affect Scales
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Note. The Negative and Positive General Affect Scales consist of two 10-item scales of

emotions that represent negative and positive affect respectively.



Figure 3

Means and Standard Errors of the PANAS-X Specific Affect Scales
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