The Influence of Gender and Sexual Prejudice on Empathic Responding

by
Seth Winward

A thesis
presented to the University of Waterloo
in fulfillment of the
thesis requirement for the degree of
Master of Arts
in

Psychology

Waterloo, Ontario, Canada, 2022

©Seth Winward 2022



Author’s Declaration

| hereby declare that | am the sole author of this thesis. This is a true copy of the thesis, including
any required final revisions, as accepted by my examiners. | understand that my thesis may be
made electronically available to the public.



Abstract

Although studies of the relationship between empathy and racial prejudice have become
increasingly popular in recent years, there is comparatively little research on the potential
relationship between empathy and sexual prejudice. A handful of studies exclusively using trait
measures indicate that sexual prejudice is negatively related to empathy, and the existing
literature on sexual prejudice implies that this relationship may be modulated by participant and
target gender. We investigated whether these relationships persist using state measures of
empathy, outside of previously targeted social contexts. Participants in two samples (n1 = 99, n,
= 113) completed trait measures of sexual prejudice and empathy online. A few weeks later, they
completed an online study advertised as a memory study. Participants read brief text vignettes
describing gay/lesbian or straight male and female characters in emotionally negative and neutral
scenarios and rated their empathy for the target character after each vignette. Empathy ratings
were significantly higher for negative than neutral scenarios but there was no interaction with
target sexual orientation and no further modulation by participant gender. In line with previous
research, trait empathy was positively correlated with empathy ratings, negatively correlated
with trait sexual prejudice, and was higher for female than male participants. Although the
relationship between sexual prejudice, gender, and empathy was not supported at the state level,
the results illustrate a potential disconnect between trait and state measures of empathy. We
discuss potential explanations for the seemingly differential influence of various forms of social
prejudice on state and trait empathy. Issues with habituation and fatigue, which may confound

state measures of empathy, are also discussed.
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1. INTRODUCTION

Empathy is an essential component of social cognition that exercises great influence on
how we think, feel, and reason about others. However, the prosocial influence of empathy can be
attenuated by many trait- and state-level factors. In recent years, an expanding literature has
consistently demonstrated an own-race bias in empathy such that individuals typically express
more empathy towards members of their own racial ingroup using self-report, behavioural, and
neuroimaging methods. The degree to which the negative relationship between racial prejudice
and empathy is generalizable to other forms of prejudice remains largely unknown. A handful of
studies seem to demonstrate that this relationship extends to sexual prejudice as well, but this
body of research has only used trait measures of empathy and sexual prejudice in their designs
thus far (Burke et al., 2015; Marsden & Barnett, 2020; Poteat et al., 2013). Consequently, it is
unclear whether a relationship between sexual prejudice and state-level empathy also exists. The
present study was designed to answer this question and determine whether previously observed
gender effects involved in sexual prejudice further modulate state-level empathy. This research
has implications not only for formal theories of empathy as a construct, but also for the use of
empathy-inducing interventions to promote prosocial behaviour and reduce intergroup conflict.
1.1 Defining Empathy

Although a precise definition of empathy remains elusive, several common themes have
emerged from the psychological literature on the topic. It is generally accepted that empathy
includes both affective and cognitive components, and that these elements are heavily
interconnected in neurotypical individuals (Batson, 2009; Cuff et al., 2016; Decety & Lamm,
2006; Decety, 2011; Watt, 2007). Affective empathy is usually discussed in terms of affective

sharing; this construct is defined by the automatic mirroring of others’ emotional states and



expressions, albeit with at least some degree of distinction between the self and the other
(Batson, 2009; Cuff et al., 2016; Decety & Jackson, 2006; Decety & Lamm, 2006; Decety, 2011;
Hatfield et al., 2009; van Baaren et al., 2009). Several constructs have been described as part of
cognitive empathy, the most prominent of which are empathic concern and perspective-taking
(Batson, 2009; Cuff et al., 2016; Davis, 1983; Decety & Jackson, 2006; Decety & Lamm, 2006).
Empathic concern is a motivational construct defined by “feeling for” others rather than sharing
their affect and is believed to mediate prosocial behaviour (Davis, 1983; Decety & Lamm, 2006;
Decety & Lamm, 2009). Perspective-taking describes the metacognitive process by which
individuals consciously emulate the emotional states of others, incorporating the circumstances
surrounding the target (Cuff et al., 2016; Davis, 1983; Decety & Jackson, 2006; Decety &
Lamm, 2006; Decety & Lamm, 2009; Watt, 2007). Although these constructs are generally
recognized as foundational to the broader concept of empathy, their relationships with each other
and empathy in general are still subject to debate. The present study focused on the empathic
concern construct because it has been a primary focus of the existing literature on empathy and
prejudice described below.

Empathy research is largely dominated by studies using trait measures of empathy such
as the Interpersonal Reactivity Index (IRI; Davis, 1983), which can make it difficult to
extrapolate results to the state level. Such studies using trait measures suggest that the ability to
empathize with others is relatively stable across time and that some people are more adept
empathizers than others; these individual differences may even be reflected at the
neuroanatomical level (Banissy et al., 2012; Baron-Cohen & Wheelwright, 2004; Cuff et al.,
2016; Davis, 1983; Jolliffe & Farrington, 2006; Spreng et al., 2009; Vachon & Lynam, 2016).

Therefore, empathy appears to be at least partially a trait-level construct that is subject to some



degree of individual differences. Indeed, one of the most consistent findings in empathy research
is that relative to men, women display more empathy for others (Derntl et al., 2009; Di Tella et
al., 2020; Groen et al., 2013; Kobach & Weaver, 2012; Longobardi et al., 2019; Sonnby-
Borgstrom et al., 2008; Stepien-Nycz et al., 2021; Toussaint & Webb, 2005). However, a wide
variety of state-level factors also influence empathic responding, such as similarity between
observer and target, cognitive load, and moral judgement of the target (Contreras-Huerta et al.,
2014; Cuff et al., 2016; Fabi & Leuthold, 2018; Fourie et al., 2017; Han, 2018; Meiring et al.,
2014; Molenberghs et al., 2016; Sessa et al., 2014; Suleiman et al., 2018). Although it is clear
that empathy can be modulated by a variety of both trait and state influences, the relative
strength of and interaction between these influences is not yet fully understood. For instance,
there is currently no consensus as to whether a state-level influence can affect a trait-level
measure. Despite this lack of a theoretical consensus, many researchers have begun using
broadly accepted empathic constructs to investigate how empathy affects and is affected by other
psychological phenomena.
1.2 Empathy and Sexual Prejudice

Due to its relevance for real-world social issues, research on the relationship between
empathy and prejudice has become increasingly popular in recent years. Most of this literature
currently focuses on how empathic processing differs based on the race of the target. Studies
utilizing a trait-based approach have demonstrated that individuals who score highly on trait
measures of empathy such as the IRI (Davis, 1983) tend to have low scores on trait measures
associated with prejudice such as social dominance orientation, and individuals who score highly
on measures associated with prejudice tend to have low scores on measures of trait empathy

(Backstrom & Bjorklund, 2007; Hudson et al., 2019; Pettigrew & Tropp, 2008; Sidanius et al.,



2013; Stathi et al., 2021; Vanman, 2016). In research on empathy for physical pain, participants
tend to underestimate the pain of other-race targets and report less concern for other-race targets’
wellbeing relative to same-race targets (Forgiarini et al., 2011; Kaseweter et al., 2012; Suleiman
et al., 2018; Trawalter & Hoffman, 2015). This research clearly indicates that there is a negative
relationship between racial prejudice and empathy at the trait and state level.

In contrast to this growing literature on empathy and racial prejudice, the relationship
between empathy and sexual prejudice has received little attention. Sexual prejudice is defined as
prejudice against others based on their sexual orientation or sexual behaviour and is most
commonly used to refer to prejudice against LGBTQ+ people (Herek & McLemore, 2013;
Herek, 2000). There is extensive research demonstrating that sexual prejudice is rooted in the
emotional disgust response (Crawford et al., 2014; Herek & McLemore, 2013; Herek, 2000;
Inbar et al., 2009; Kiebel et al., 2017; Mahaffey et al., 2005; O'Handley et al., 2017; Olatuniji,
2008; Shields & Harriman, 1984; Terrizzi et al., 2010). Therefore, sexual prejudice is an
intrinsically affective process and should logically have an influence on empathy. Despite this
apparent link, only a few studies have begun to explore the relationship between sexual prejudice
and empathy.

For example, Burke et al. (2015) sought to determine whether contact with LGBTQ+
people and individual differences in trait empathy moderate sexual prejudice among a very large
sample of medical students using measures of implicit and explicit sexual prejudice. Although no
association between empathy and implicit bias was observed, both the empathic concern and
perspective-taking subscales of the IRl were negative predictors of explicit bias against gays and
lesbians (Burke et al., 2015). In another study, Marsden and Barnett (2020) examined trait

empathy as a mediator between sociopolitical ideology and sexual prejudice in a large sample of



straight U.S. college students. They also found that trait empathic concern and trait perspective-
taking were negatively related to sexual prejudice. In addition, trait empathy significantly
mediated the relationship between conservative sociopolitical ideology and sexual prejudice such
that conservatives scored lower on the measures of empathic concern and perspective-taking
relative to liberals; these lower scores predicted higher levels of sexual prejudice among
conservatives (Marsden & Barnett, 2020). In a study of adolescents, Poteat et al. (2013) included
trait empathy as part of a broader investigation of factors contributing to anti-LGBTQ+ bullying.
Their analysis revealed that in another parallel to research on empathy and racial prejudice,
empathic concern and perspective-taking were both negatively correlated with sexual prejudice
such that individuals who were high in trait empathic concern and trait perspective-taking tended
to have lower scores on trait measures of sexual prejudice (Poteat et al., 2013). However,
perspective-taking did not remain a significant predictor when entered alongside the full
regression model, which also included media messages, LGB friends, parent attitudes, identity
importance and classroom norms as predictors; empathic concern remained a significant and
negative predictor of anti-LGBTQ+ bullying in the full model (Poteat et al., 2013). Although
these studies paint a fairly consistent picture of negative relationships between empathic
constructs and sexual prejudice, some limitations are worth highlighting.
1.3 Limitations of the Existing Literature

First and foremost, the above studies exclusively use trait measures of empathy; they do
not consider state-based influences in their study design and provide no measures of empathic
behaviour. This limited perspective does not do justice to the full scope of empathy, which is
clearly influenced by state factors (Contreras-Huerta et al., 2014; Cuff et al., 2016; Fabi &

Leuthold, 2018; Fourie et al., 2017; Han, 2018; Meiring et al., 2014; Molenberghs et al., 2016;



Sessa et al., 2014; Suleiman et al., 2018). Therefore, it is somewhat unclear as to whether the
results of the above studies are generalizable beyond the trait level. Furthermore, the studies
described above all take their measures of empathic concern and perspective-taking from the IRI.
Despite being the most commonly used measure of trait empathy, recent psychometric
evaluations have revealed troubling issues with its factor structure as well as relatively low
convergent validity with other trait and behavioural measures of empathy (De Lima & Osorio,
2021; Murphy & Lilienfeld, 2019). Although studies using the IRI are valuable contributions to
the literature, their results might not be generalizable to other measures of empathy, especially
measures of empathic behaviour. While existing studies appear to demonstrate negative
relationships between cognitive empathic constructs and sexual prejudice, their focus on trait
measures in general, and the IRI in particular, limits their conclusions.

Another limitation of these existing studies is that they ignore a unique aspect of sexual
prejudice. Despite replicating some well-documented gender effects on empathy, none of the
studies described above investigated the gender effects typically associated with sexual
prejudice. In the broader literature on sexual prejudice, behavioural and self-report studies have
consistently demonstrated straight greater sexual prejudice for same-gender targets relative to
other-gender targets (Ahrold & Meston, 2008; Herek, 2002; Herek & McLemore, 2013; Herek,
2000; Herek & Gonzalez-Rivera, 2006; Kite, 1996; Mahaffey et al., 2005; Monto & Supinski,
2014), especially among male participants (Herek & McLemore, 2013; Herek, 2000; Parrott &
Gallagher, 2008). For instance, if a straight male participant encounters a gay/lesbian target, he
will likely express more prejudice and disgust than he would towards a lesbian target, whereas
the converse is true with straight female participants. Although this gender bias is well

represented in research on sexual prejudice, at present there are no published studies that assess



whether the effect of sexual prejudice on empathy depends on the gender of the perceiver and the
target at either the trait or state level.
1.4 The Present Study

To fill the gaps in the literature discussed above, the present study was designed to
determine whether sexual prejudice has a negative relationship with empathy at both the trait and
state level, as well as whether this relationship is modulated by target and/or participant gender.
Instead of relying solely on trait measures of empathy, the present study utilized a series of brief
empathy-inducing written vignettes based on sentences validated by a previous study
(McCrackin & Itier, 2021) and asked participants to rate their affect and level of empathic
concern for the target character in each vignette, which had either negative or neutral emotional
valence. The neutral vignettes provided a baseline against which we compared responses to the
negatively valenced vignettes. Within these vignettes, we manipulated the sexual orientation of
the target character to determine whether participants were less empathetic towards gay/lesbian
characters than toward straight characters. We also manipulated the gender of the target in the
vignettes to assess whether the same-gender effect associated with sexual prejudice influenced
the relationship between sexual prejudice and empathy. We also sought to begin exploring the
generalizability of previous trait results by using a different measure of trait empathy, the
Toronto Empathy Quotient (TEQ), a unidimensional scale which has greater convergent validity
with behavioural measures and is most closely associated with the empathic concern construct
that is the focus of the present study (De Lima & Oso6rio, 2021; Spreng et al., 2009). However,
because the temporal stability of the TEQ has not yet been tested in any published literature, we

also sought to analyze this psychometric property as a secondary objective.



Our main hypothesis was that state-level empathy has a similar relationship to sexual
prejudice as trait-level empathy, such that participants would tend to be less empathetic to the
misfortunes of gay/lesbian characters relative to straight characters. We also hypothesized that
the same-gender effects reported in studies of sexual prejudice would affect this negative
relationship such that it would be even stronger when participants and targets were of the same
gender. Based on previous literature, we hypothesized that our measure of trait empathy would
be positively related to our measures of state empathy and that trait empathy would be negatively
related to trait sexual prejudice. Furthermore, we hypothesized that previously observed gender
differences in empathic responding would be observed at both the trait and state levels.

1.5 Predictions

In regards to our primary analysis of empathy ratings (our measure of state empathy)
using repeated measure ANOVAs, we predicted that there would be a significant main effect of
vignette valence such that participants would express more empathy for targets during the
negative vignettes relative to the neutral ones; this result was a manipulation check (Prediction
1), based on other studies on state empathy using vignette paradigms (Arditte Hall et al., 2018;
Gehenne et al., 2021; Hein et al., 2018; McGrath & Haslam, 2020; Vera Cruz & Mullet, 2019).
Because empathic concern would be expressed during the negative condition, we predicted that
there would be a significant interaction between vignette valence and our variable of interest
(target sexual orientation), such that participants would express less empathy for gay/lesbian
targets relative to straight targets within negative vignettes (Prediction 2). This decreased
empathy for gay/lesbian targets was expected to be more pronounced for same-gender
gay/lesbian targets relative to other-gender gay/lesbian targets, based on the gender effects

observed in the literature on sexual prejudice (Ahrold & Meston, 2008; Herek, 2002; Herek &



McLemore, 2013; Herek, 2000; Herek & Gonzalez-Rivera, 2006; Kite, 1996; Mahaffey et al.,
2005; Monto & Supinski, 2014); therefore we predicted that there would be a significant four-
way interaction between participant gender, target gender, target sexual orientation, and vignette
valence (Prediction 3). Furthermore, we predicted that trait sexual prejudice, as measured by the
Modern Homonegativity Scale (MHS; (Morrison & Morrison, 2003) would be negatively
correlated with participants’ empathy ratings for vignettes with gay/lesbian targets, indicating
that higher trait sexual prejudice is related to a lesser state empathic response to gay/lesbian
targets (Prediction 4).

In regards to our correlational analyses using trait measures, we predicted that scores on
the TEQ would be negatively correlated with MHS scores (Prediction 5) because existing
research demonstrates a negative relationship between other measures of trait empathy like the
IRI and measures of both sexual and racial prejudice (Béackstrom & Bjorklund, 2007; Burke et
al., 2015; Marsden & Barnett, 2020; Pettigrew & Tropp, 2008; Poteat et al., 2013; Sidanius et al.,
2013; Stathi et al., 2021) Based on previous literature demonstrating the TEQ’s high external
validity with state measures of empathy (De Lima & Osério, 2021; Spreng et al., 2009), we
predicted that scores on the TEQ would be positively correlated with average empathy ratings
(across vignettes), such that participants with higher trait empathy scores would tend to express
more state empathy for the character regardless of condition (Prediction 6).

In terms of analyses evaluating the TEQ, we predicted that female participants would
have significantly greater scores on the TEQ than male participants for both iterations of this
scale (Prediction 7), based on the sex differences in empathy reported with other empathy scales
(Derntl et al., 2009; Di Tella et al., 2020; Groen et al., 2013; Kobach & Weaver, 2012;

Longobardi et al., 2019; Sonnby-Borgstrom et al., 2008; Stepien-Nycz et al., 2021; Toussaint &



Webb, 2005). Based on the assumption that the TEQ is stable across time, we predicted that
scores on the first iteration of the TEQ (hereafter TEQ1) would be significantly correlated with
scores on the second iteration of the TEQ (hereafter, TEQZ2; Prediction 8) and that the two scores
would not be significantly different from one another (Prediction 9). Because we expected scores
on the two iterations of the TEQ to be very similar, we also predicted that TEQZ2 scores would be
significantly and positively correlated with average empathy ratings across conditions
(Prediction 10) and significantly and negatively correlated with MHS scores, just like TEQ1

scores (Prediction 11).
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2. METHODS
2.1 Participants

The present study recruited two different groups of participants; one was composed of
undergraduate students at the University of Waterloo while the other was recruited through
Amazon’s Mechanical Turk (hereafter MTurk) system. For both samples, participants were
required to be 18-30 years of age, living in either the United States or Canada and required to
self-identify as fluent English speakers to be eligible for the study. All participants in both
samples received informed written consent prior to participation. The study was conducted
according to the Declarations of Helsinki and was approved by the UW Research Ethic Board.
Although we initially intended to combine the samples for final analysis, inspection of the data
revealed that our two samples were different both in terms of demographics (see Table 1) and
range of scores on the various scales administered (see and Table 2 and Results). Previous
research indicates that demographic factors can have significant effects on empathy (Brewer,
2003; Derntl et al., 2009; Di Tella et al., 2020; Groen et al., 2013; Herek & Gonzalez-Rivera,
2006; Hicks & Lee, 2006; Kobach & Weaver, 2012; Kozloski, 2010; Longobardi et al., 2019;
Sonnby-Borgstrom et al., 2008; Stepien-Nycz et al., 2021; Toussaint & Webb, 2005).
Furthermore, our samples differed in terms of ethnicity and this may indicate that levels of
sexual prejudice could differ across samples as ethnic differences often reflect cultural
differences and sexual prejudice is sometimes influenced by culture (Herek & Capitanio, 1995;
Kite et al., 2019; Lee, W. & Cunningham, 2014; Licciardello et al., 2011; Rosenthal et al., 2011).
Therefore, both samples were analyzed separately; characteristics of each sample are described

below.
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2.1.1 SONA Participants

This study recruited 276 undergraduate student participants from the University of
Waterloo SONA system in exchange for course credit. After exclusion criteria were applied (see
Results), the final SONA sample was composed of 94 participants (age range 18-30; M = 20.26,

SD = 2.06). Other demographic information is presented in Table 1 below.

Sample  Gender n Ethnicity n Sexual n
Orientation
SONA Male 38 Black/African 2 Asexual 2
(n=94) Female 56 East Asian 21 Bisexual 10
Hispanic 2 Heterosexual 72
Indigenous 1 Homosexual 1
Middle Eastern 7 Pansexual 5
Mixed 5 Queer 2
South Asian 16 Decline 2
Southeast Asian 4
White 35
Decline 1
MTurk  Male 58 Black/African 8 Bisexual 4
(n=113) Female 55 East Asian 6 Heterosexual 108
Hispanic 9 Decline 1
Middle Eastern 1
Mixed 4
South Asian 3
Southeast Asian 6
White 76

Table 1. Demographic information of the final SONA sample (top row) and MTurk sample
(bottom row).

2.1.2 MTurk Participants

This study initially recruited 211 participants from Amazon’s Mechanical Turk system,
accessed through the CloudResearch (formerly TurkPrime) platform. These participants were
offered $3.00 for completing the prerequisite study and $12.00 for completing the follow-up

main study, the details of which are described below. After rejection criteria, the final MTurk

12



sample consisted of 113 participants (age range 20-30; mean age = 26.95, SD = 2.55). Other
demographic information is presented in Table 1 above.
2.2 Materials

2.2.1 Mass Testing/Prerequisite Study

Both SONA and MTurk participants completed a preliminary series of scales prior to the
main study. SONA participants completed these scales as part of the Mass Testing process
completed by all SONA users at the University of Waterloo at the beginning of every semester,
while MTurk participants completed a brief prerequisite study that was created to mimic the
Mass testing process of SONA participants and was required to be eligible for the main study.
All questionnaires were presented using the Qualtrics survey platform and were presented in
semi-random (SONA) or random (MTurk) order. Only the TEQ MHS, and sexual orientation
questionnaire were analyzed (see Table 2 for score range). The order of materials in the Mass

Testing/Prerequisite Study phase is depicted in Panel A of Figure 1 below.

Sample Scale Minimum Maximum Mean SD
SONA TEQ1L 1.20 2.87 2.30 0.36
MHS 2.17 3.33 2.70 0.27
TEQ2 1.27 3.27 2.30 0.45
MTurk TEQ1 1.13 3.93 2.81 0.65
MHS 0.92 5.00 2.52 1.10
TEQ2 1.20 3.47 2.31 0.55

Table 2. Descriptive information for TEQ and MHS scores within each sample.

2.2.1.1 Toronto Empathy Quotient (TEQ)

The TEQ (Spreng et al., 2009) is a measure of trait empathy. This questionnaire consists
of 16 statements such as “When someone else is feeling excited, I tend to get excited too” and “It
upsets me to see someone being treated disrespectfully”; participants are asked to rate how
frequently they feel or act in the manner described by the statement. Possible responses range

from O (Never) to 4 (Always”). High scores on this scale indicate that a participant is high in trait
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empathy, with possible total scores ranging from 0 to 64 in the interpretation of data described
by Spreng et al. (2009). However, in the present study participants’ scores on this scale are
expressed as the average of each participants’ responses such that their average scores range
from 0 to 4. We chose averages over summation so that participants with some missing scale
items could still provide meaningful data and to make comparisons with the original scale
anchors much simpler. Existing literature on the psychometric properties of this scale suggests
that it is a sound measure of general empathy, with good construct validity and internal
consistency (Kourmousi et al., 2017; Totan et al., 2012; Xu et al., 2020). Note that due to clerical
error, the TEQ was initially presented to participants without the final item. All results reported
below thus use the 15-item version of the TEQ and exclude the final sixteenth item.

2.2.1.2 Modern Homonegativity Scale (MHS)

The MHS (Morrison & Morrison, 2003) is a measure of trait sexual prejudice consisting
of 12 statements such as “many homosexuals use their sexual orientation so that they can obtain
special privileges” and “Homosexuals seem to focus on the way in which they differ from
heterosexuals, and ignore the ways in which they are the same.” Participants are asked to rate
their level of agreement with these statements on a scale from 1 (Strongly Disagree) to 5
(Strongly Agree). High scores on the MHS indicate high levels of sexual prejudice; as above we
expressed participants’ results as their average MHS score with a possible range from 1 to 5. The
MHS was designed to measure the more subtle forms of sexual prejudice that are common
among younger participants and is highly regarded in terms of its construct validity and
reliability, having been validated and re-evaluated several times in the years since its original
publication (Grey et al., 2013; Morrison & Morrison, 2003; Morrison et al., 2009; Morrison et

al., 2005; Peterson et al., 2017; Romero et al., 2015; Rye & Meaney, 2010). We note, however,
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that this scale seems to have been developed and validated mainly within Western cultures and
that it is now 20 years old.

2.2.1.3 Sexual Orientation Questionnaire

To assess more sensitive demographic information without revealing the purpose of the
study, the researchers added a brief sexual orientation questionnaire to be presented alongside the
Mass Testing/Prerequisite Study scales. This questionnaire simply asked participants to identify
their sexual orientation and gender identity (see Table 1).
2.2.2 Main Study

Participants were invited to take part into a study on memory for social information. This
deception was necessary to avoid participants knowing the true aim of the study, which would
have modulated their responses. The order of materials in the main study phase is depicted in
Panel B of Figure 1 below.

2.2.2.1 Demographics Questionnaire

All participants completed a simple demographics questionnaire at the beginning of the
main study. This questionnaire collected information about the participants’ gender, age, and
ethnicity. Although this information was redundant with that collected during Mass Testing and
the Prerequisite Study, the data was used to confirm that we had recruited the same participants
for both parts of the study and that they were truthful in their responses.

2.2.2.2 Vignettes

The main study included 125 brief written vignettes based on the emotional and empathy-
inducing sentence stimuli developed by (McCrackin & Itier, 2021). Five of these were practice
trials, with the target gender, partner gender, and valence selected at random. In addition to the

practice trials, a positive valence condition consisting of 24 trials (6 male gay/lesbian vignettes, 6
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male straight vignettes, 6 female gay/lesbian vignettes, and 6 female straight vignettes) was
included to reduce monotony and prevent the study from having an overwhelmingly negative
valence. Responses to trials in this condition were not analyzed. The remaining 96 vignettes were
divided evenly into eight conditions according to a factorial design with 2 valence (neutral,
negative) x 2 target gender (male, female) x 2 target sexual orientation (gay/lesbian, straight).

The 12 vignettes making up each of the eight main conditions were selected at random
from 25 possible generic vignettes to make the likelihood of two conditions being made up of the
same combination of vignettes extremely small. For instance, the generic version of one vignette
is “(CHARACTER NAME) is a (AGE) year old living in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). Outside of work, (CHARACTER NAME) enjoys (HOBBY) and
taking care of [HIS/HER] pets. (CHARACTER NAME)’s pet dog was {FED/KILLED}
yesterday afternoon.” In each vignette, the character’s name was randomly selected from a list of
unambiguously masculine or feminine names depending on the target gender for that condition.
Similarly, the partner’s name was randomly selected from one of the two lists of names
depending on target sexual orientation for the condition; the gendered names allowed the
participants to infer whether the target character was gay/lesbian or straight. Note that the sexual
orientation of the target is only implied through the names of the target and their partner rather
than stated explicitly. The valence of the vignette was determined by the final sentence, with a
key word or phrase changing to make the scenario either emotionally negative or emotionally
neutral based on the condition.

The target’s age, location, and hobby were selected at random from lists of 30 options
each (see Appendix A for details on the vignettes). Although these details were not strictly

relevant to the variables of interest and did not vary according to condition, they were
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randomized to create variety. In the Negative Male Gay/Lesbian condition, for example, the
generic vignette provided above might be presented as “Michael is a 25 year old living in
Toronto with his partner, Matthew. Outside of work, Michael enjoys woodworking and taking
care of his pets. Michael’s pet dog was Killed yesterday afternoon.” The vignettes making up
each condition were sorted at random such that there were always 12 different vignettes from
each condition for every participant, all intermixed at random along with the positive trials.

2.2.2.3 Vignette Questions

After reading each vignette, participants were asked to answer four questions. The first
two questions appeared on the same screen as the vignette. The first question asked participants
to rate their level of empathy for the main character in the vignette on a 9-point Likert scale
using the mouse cursor to click and drag a sliding scale from 1 (Very little empathy) to 9
(Extreme empathy). The second question asked participants to rate their emotional valence after
reading the vignette on another 9-point Likert scale, from “1 — Very negative” to “9 — Very
positive”. These questions were identical to those used by McCrackin and Itier (2021) to validate
the emotional stimuli that form the basis of the vignettes in the present study. The exact text of
the questions was “Please rate how much empathy you feel for (CHARACTER NAME), where a
rating of 1 means very little empathy and a rating of 9 means extreme empathy” and “Please rate
the valence of the emotion elicited by the previous vignette, where a rating of 1 means very
negative and a rating of 9 means very positive”, respectively. After providing these ratings,
participants were presented with a second screen containing two more questions asking them to
recall two of the three following details from the preceding vignette: the target’s age, the target’s
location, or the target’s hobby. Participants typed in their answers in the two text boxes provided.

These memory questions were included to ensure participants were paying attention to the

17



vignettes and to give credence to the notion that the present study was examining memory for
social information (see Procedure below). Participants’ responses to these questions were used
only for data screening and not analyzed further.

A B

Demographics

TEQ1 Instructions

MHS Practice Trials (5)

Sexual Orientation Main Trials (120)

TEQ2

Figure 1. Materials and procedure for both phases of the study. Panel A: Materials for Mass
Testing/Prerequisite Study phase. Panel B: Materials for the main study phase, administered a
few weeks after the Mass Testing/Prerequisite Study phase.
2.3 Procedure

2.3.1 Procedure for SONA Participants

At the beginning of each term and prior to the main study, all participants completed the
Mass Testing survey, which included the questionnaires described above. Participants were then
recruited to the main study through an online notice on the University of Waterloo’s SONA
platform, which contained a link to the study on our custom-made online platform.

They were first presented with an information and consent form and were required to
give consent before continuing. Next, the participants completed the demographics

questionnaire. The participants then received instructions on how to respond to the vignettes and

their questions and completed five practice trials for which the responses were not recorded. The
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practice vignettes were followed by 120 experimental trials (the 96 main vignettes mixed with
the 24 positive vignettes) described above. Vignettes were presented in random order, but there
were always 12 vignettes from each of the 8 main conditions.

Participants responded to each vignette by rating their level of empathy and the valence
of their emotional state on 9-point Likert scales presented below the vignette. On a separate
screen after each vignette and the accompanying scales, participants were asked to answer two of
three possible questions about the characters in the vignette they had just read; they were asked
to report the target’s age, location, or hobby. The two questions that were presented were chosen
at random from the three possible options. After answering these guestions, the participants
continued to the next vignette until they had completed all 120 trials. Every 25 vignettes,
participants viewed a brief pop-up that asked them to solve a simple algebra problem as an
attention check. At the same time, they received a reminder to take a brief break as needed to
prevent fatigue.

After responding to each vignette, participants were asked to complete the TEQ so that a
stability analysis could be conducted as described above. Following this questionnaire,
participants read a debriefing letter that informed them of the true nature of the study and
explained the necessity of the deception. They were then asked to read another, entirely truthful
information and consent letter and re-affirm their consent. They were then redirected back to the
SONA platform and their credits were granted within 24 hours. The procedure is depicted in
Figure 1.

2.3.2 Procedure for MTurk Participants

Participants were initially recruited to the Prerequisite Study through an online notice on

the MTurk platform. In the study description, participants were informed that completing this
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study would make them eligible for the main study, for which there was greater remuneration.
The description also contained a link that directed participants to the Prerequisite Study, a survey
hosted on the Qualtrics platform. Participants were first presented with an information and
consent form and were required to give consent before continuing. Participants then completed
the demographics questionnaire, TEQ, MHS, sexual orientation questionnaire, and 5 more
questionnairest, all presented in random order. After completing the scales, participants received
a feedback letter providing them with more information about the study and were redirected to
MTurk. Their remuneration was granted within 24 hours.

One week after completing the Prerequisite Study, all participants received an email
notifying them that the main study had become live and that they were eligible to participate.
Two weeks after completing the Prerequisite Study, all remaining eligible participants received
the same email again. No further attempts to contact eligible participants were made. Participants
accessed the main study through the same platform as the Prerequisite Study. Note that the study
was listed as “Effects of Emotional Context and Social Memory” and participants were given a
false description of the study that did not mention empathy or sexual prejudice to prevent social
desirability and experimenter expectation biases. Upon clicking this link, they completed the
main study in the same manner as the SONA participants described above. The procedure is

depicted in Figure 1.

! The Prerequisite Study also included the Attention-Related Cognitive Errors Scale (ARCES), Deep Effortless
Concentration-Internal (DEC-I) scale, Deep Effortless Concentration-External (DEC-E) scale, Mind Wandering:
Deliberate (MW:D) scale, and Mind Wandering: Spontaneous (MW:S) scale. These scales were not analyzed and
had no relevance to the present study; they were simply included to make the Prerequisite Study more similar to the
Mass Testing process.
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3. RESULTS
3.1 Data Screening and Preprocessing

Prior to analysis, we rejected all participants who did not consent to having their data
used after debriefing (see Procedure; SONA n =7, MTurk n = 1) as well as those who withdrew
from or otherwise did not complete the study (SONA n = 66, MTurk n = 54). We also rejected
those who repeated the same response to the empathy rating question (see Materials) for more
than 10% of trials in a row (SONA n = 30, MTurk n = 4), as we believe such responses indicate
that participants were not responding genuinely. Those who failed to answer at least one memory
question (see Materials) correctly on 20% or more trials were also rejected (SONA n = 13,
MTurk n = 5), as we believe these participants were not paying attention to the vignettes. Based
on experimenter experience testing the study, we did not deem reasonable for a single session to
take longer than an hour and 45 minutes, and we could not account for what participants might
be doing while taking extended breaks. Similarly, any participant who completed the study in
less than 45 minutes was most likely not reading all the vignettes and question prompts. We thus
rejected those who took either longer (SONA n = 44, MTurk n = 2) than one hour and 45
minutes or less than 45 minutes (SONA n =22, MTurk n = 32) to complete the study. For the
remaining participants not rejected by these criteria, all trials in which a participant did not
answer at least one of the memory questions correctly were rejected from analysis. We believe
that if participants could not recall the answer for either of the memory questions, they were
most likely not paying attention to the vignette during that trial and their response should
therefore be discounted. The number of trials rejected per participant ranged from 0 to 14 in the
SONA sample (M =3.69, SD = 3.16) and from 0 to 21 (M =5.72, SD = 4.81) in the MTurk

sample.
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For all analyses, a series of data screening techniques were applied to ensure that the
statistical tests could be meaningfully interpreted and prevent any violations of the assumptions
upon which the tests were based. The following processes were applied to all dependent
variables in each data set in the analyses described below. First, univariate outliers were
identified as being three standard deviations above or below the mean of a particular variable;
these outliers (11 among all analyzed variables in SONA sample and 6 in MTurk sample) were
winsorized such that they were replaced with the score corresponding to three SDs above or
below the mean. To assess normality, we adopted Kline’s (1998) cut-off values for normality at
|skew| < 3 and |kurtosis| < 10. Descriptive statistics for all variables of interest in both samples
revealed no skew values greater than 3 and no kurtosis values greater than £10, indicating
approximately normal distributions for all variables (see Appendix C). Visual inspection of Q-Q
plots for each variable was consistent with this assessment; the assumption of normality was not
violated for any of the present analyses. Since each factor in the ANOVA had no more than two
levels, the sphericity of the data is not a cause for concern. Tests of homogeneity of variance
were conducted as part of each primary ANOVA analysis and are described below.

3.2 Empathy Ratings Analysis

The empathy ratings analysis sought to test Predictions 1, 2, and 3; it compared
participants’ mean empathy ratings in each vignette condition according to participant gender,
vignette valence, target gender, and target sexual orientation using a 2 x (2 x 2 x 2) mixed
factorial repeated-measures ANOVA with o = .05. Post-hoc simple effects tests were used to
decompose significant interactions; Bonferroni corrections were used for multiple comparisons.
To determine the degree to which non-significant results supported the null hypothesis, Bayes

factors were generated for each predicted but non-significant interaction by comparing Bayes
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factors for the relevant effect across all possible models including that interaction. Bayesian
analysis was conducted using JASP version 0.16.3 while all other analyses were conducted using
SPSS version 28.0.1.0. Interpretation of the Bayes Factors was conducted according to the
criteria described by Lee and Wagenmakers (2013).

3.2.1 SONA Participants

Within the SONA sample, Levene’s tests of homogeneity of variance revealed that this
assumption was not violated for empathy ratings in any condition (all ps <.05). The main
ANOVA revealed a significant main effect of vignette valence, F(1, 92) = 356.237, MSE =
852.702, p < .001, 2 = .795 (Prediction 1), with larger scores for the negative than the neutral
condition, indicating that the valence manipulation check was successful (see Figure 2) . A
significant interaction between vignette valence and participant gender, F(1, 92) = 9.084, MSE =
21.744, p = .003, 12 =.090, was driven by larger empathy scores among female (M = 7.415, SD
= 0.145) than male (M = 6.649, SD = 0.175) participants in the negative condition only, F(1, 92)
=11.356, MSE = 13.281, p = .001, n? = .110 (Figure 2). The predicted interaction between
vignette valence and target sexual orientation was not significant, F(1, 92) = 0.006, MSE = .001,
p =.940, n? = .000 (in contrast to Prediction 2), as was the four-way interaction, F(1, 92) =
0.178, MSE =.029, p = .674, n? = .002 (in contrast to Prediction 3). The Bayes factor for the
interaction between target sexual orientation and valence was 0.016, indicating very strong
support for the null hypothesis. The Bayes factor for the four-way interaction was < .001,
indicating extremely strong support for the null hypothesis. All other main effects and

interactions were not significant. Significant effects are displayed in Figure 2 below.
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3.2.2 MTurk Participants

Within the MTurk sample, a series of Levene’s tests revealed that the assumption of
homogeneity of variance was not violated for empathy ratings in any condition (all ps > .05). The
primary ANOVA revealed a significant main effect of vignette valence (Figure 2), such that
participants reported greater empathy for target characters in negative than neutral vignettes, F(1,
111) = 264.571, MSE = 948.161, p <.001, n? = .704 (supporting Prediction 1). A significant
main effect of participant gender was also found, driven by women reporting more empathy than
men, F(1, 111) = 4.092, MSE = 31.687, p = .045, n? = .036, which was qualified by a significant
interaction between vignette valence and participant gender, F(1, 111) = 4.661, MSE = 16.702, p
=.033, n? = .040. Simple effect analyses revealed that female participants reported higher
empathy ratings (M = 7.409, SD = 0.146) than male participants (M = 6.782, SD = 0.142) when
the vignette valence was negative, F(1, 111) = 10.118, MSE = 11.800, p = .002, n? = .084, but no
gender difference was seen for the neutral empathy condition (Figure 2). Finally, there was no
significant interaction between target sexual orientation and vignette valence, F(1, 111) = 2.010,
MSE = 0.299, p = .159, n? = .018 (contrary to Prediction 2), and no significant four-way
interaction, F(1, 111) = 0.061, MSE = 0.012, p = .805, n? = .001 (contrary to Prediction 3). The
Bayes factor for the interaction between target sexual orientation and valence was 0.038,
indicating strong evidence for the null hypothesis. The Bayes factor for the four-way interaction
was < .001, indicating extremely strong support for the null hypothesis. All other main effects

and interactions were not significant.
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Figure 2. Mean empathy ratings (state empathy) in response to negative and neutral vignettes for
male and female participants. Note the larger empathy scores for the negative compared to the
neutral conditions, and for female compared to male participants for the negative empathy
condition only. Left: SONA participants. Right: MTurk participants.
3.3 Correlational Analyses

A series of Pearson correlations were conducted to determine the strength of the linear
relationships between participants’ mean (State) empathy ratings and average scores on the MHS
(trait sexual prejudice) and TEQ (trait empathy) in accordance with Predictions 4-6. To represent
the difference between the baseline level of state empathy (conceptualized by empathy ratings in
the neutral conditions) and the actual empathy-eliciting negative condition, participants” empathy
rating mean difference scores between the negative and neutral versions of each condition were
created and used in all correlations. We believe these different scores better represent state
empathy as they take into account the baseline level of empathy elicited during the neutral
vignettes; they will be referred to hereafter as state empathy scores. Two aggregate variables

were created. First, we computed the mean of each participant’s state empathy scores across all

conditions (averaging male gay, male straight, female lesbian, and female straight conditions).
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We also calculated the mean of each participants’ state empathy scores across the conditions
with gay/lesbian targets (average of male and female gay/lesbian conditions). According to
Kline’s (1998) normality criteria, all state empathy scores and aggregate scores were normally
distributed. All Pearson correlations were calculated using SPSS version 28.0.1.0 with « = .05
and Bayes factors were obtained for each predicted but non-significant correlation using JASP
version 0.16.3 and interpreted as described above (Lee & Wagenmakers, 2013).

3.3.1 SONA Participants

The correlation between MHS scores and mean state empathy scores in the average
gay/lesbian condition was not significant, r = -.076, p = .468, contrary to Prediction 4. The Bayes
factor obtained for this correlation was 0.141, indicating moderate support for the null
hypothesis. However, MHS scores did correlate significantly with TEQL scores (i.e. scores on
the first/mass testing iteration of the TEQ), r = -.417, p <.001, supporting Prediction 5. A
significant positive correlation was also observed between TEQL scores and average state
empathy scores across conditions, r =.207, p = .046, supporting Prediction 6. The reported
correlations within the SONA sample are depicted in Figures 3, 4, and 5 below.

3.3.2 MTurk Participants

No significant correlation was observed between MHS and mean state empathy scores
averaged across the gay/lesbian conditions, r = -.140, p = .140 (contrary to Prediction 4).
However, as expected, a significant and negative correlation was detected between MHS and
TEQL scores, r =-.227, p = .016 (Prediction 5). The Bayes factor obtained for the first non-
significant correlation was 0.418, indicating anecdotal evidence in favour of the null hypothesis.

In accordance with our predictions, there was a significant positive correlation between TEQ1
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scores and mean state empathy scores averaged across all conditions, r = .364, p <.001

(Prediction 6). All correlations reported above are illustrated in Figures 3, 4, and 5 below.
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Figure 3. Non-significant correlations between MHS scores (trait sexual prejudice) and mean
state empathy difference scores averaged across gay/lesbian conditions. Left: SONA participants.
Right: MTurk participants.
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Figure 4. Correlations between TEQL scores (trait empathy measured at mass testing) and MHS
scores (trait sexual prejudice). Left: SONA participants. Right: MTurk participants.
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Figure 5. Significant correlations between TEQ1 scores (trait empathy) and mean state empathy
diffe_zrgnce scores averaged across all conditions. Left: SONA participants. Right: MTurk
participants.
3.4 TEQ Analysis

Since the stability of the TEQ has not yet been evaluated within the published
psychometric literature on this scale, a series of t-tests and Pearson correlations were conducted.
In line with Prediction 7, these analyses sought to replicate previously observed sex differences
in trait empathy. We also sought to determine whether participants’ TEQ scores were different
based on whether the scale was administered during Prerequisite Study/Mass Testing (TEQ1) or
after the main study procedure (second iteration or TEQ?2) in accordance with Predictions 8 and
9. Furthermore, the correlational analyses involving TEQ1 reported above were replicated using
TEQ?2 to test Predictions 10 and 11 and determine whether different iterations of the same scale
had the same relationships with state empathy and sexual prejudice. Note that since some
participants entered the same response for every item on the TEQ2, these participants (1 in

SONA sample, 3 in MTurk sample) were removed from the following analyses involving TEQ2

scores. All analyses were conducted in SPSS version 28.0.1.0 with & = .05 and Bayes factors
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were obtained for any predicted but non-significant t-test or correlation using JASP version
0.16.3.

3.4.1 SONA Analysis

Within the SONA sample, TEQ1 scores were significantly greater for female compared
to male participants, t(91) = 4.701, p <.001, d =.996 (Prediction 7). However, the same
difference was not observed for TEQ2 scores, t(92) = 0.568, p = .286, d = .119 (Figure 6). The
Bayes factor obtained for this test was 0.350, indicating anecdotal evidence in favour of the null
hypothesis. In contrast to Prediction 8, there was no significant correlation between TEQ1 and
TEQ?2 scores, r =.163, p = .118 (Figure 7). The Bayes factor for this correlation was 0.510,
indicating anecdotal evidence for the null hypothesis. However, and as expected, a paired-sample
t-test revealed that there was no significant difference between TEQ1L and TEQ2 scores, t(92) =
0.185, p =.854, d = .019 (Prediction 9).

TEQ?2 scores were not significantly correlated with state empathy scores averaged across
conditions, r =.173, p =.095 (Prediction 10; Figure 8). The Bayes factor for this correlation was
0.133, indicating moderate evidence in favour of the null hypothesis. Finally, TEQ2 scores were
not significantly correlated with scores on the MHS, r = .151, p = .147 (Prediction 11; Figure 9).
The Bayes factor for this correlation was 0.207, indicating moderate support for the null
hypothesis.

3.4.2 MTurk Participants

An independent-samples t-test demonstrated that female participants exhibited
significantly higher TEQ1 scores than male participants, t(111) = 3.259, p<.001,d = .613
(supporting Prediction 7). This difference was also observed for TEQ?2, albeit weaker, t(110) =

1.770, p =.040, d = .335 (Figure 6). TEQ1 scores were not positively correlated with TEQ2
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scores, r =.158, p =.096 (contrary to Prediction 8; Figure 7); the Bayes factor for this test was
0.466 and indicated anecdotal support for the null hypothesis. Unexpectedly, a dependent-
samples t-test revealed that TEQL scores were significantly greater than TEQ2 scores, t(111) =
6.941, p <.001, d = .656 (contrary to Prediction 9), as seen on Figure 5.

TEQ?2 scores were not significantly correlated with state empathy scores across
conditions, r =-.038, p = .690 (contrary to Prediction 10; Figure 8). The Bayes factor for this
correlation was 0.119, indicating moderate support for the null hypothesis. Furthermore, there
was no significant correlation between TEQ2 scores and scores on the MHS, r =.031, p =.743
(contrary to Prediction 11; Figure 9). The Bayes factor for this correlation was 0.125, indicating

moderate evidence for the null hypothesis.
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Figure 6. Male and female participants’ scores on the first and second iterations of the TEQ.
Left: SONA participants. Right: MTurk participants.

30



SONA Sample MTurk Sample

r=.163, p=.118 r=.158, p=.096
4 4 .= o. o o ..
g%, 00 .,
», '.
ol ..
3 ol 3 *
w e ) 3 .®
é ".;. .3 ° é 0‘ 'e% *
v . v . e
ual 2 . ..z.rr L § 2 :. .‘ . .
— — .
1 [ ] [ ] 1 -
0 0
0 1 2 3 4 0 1 2 3 4
TEQ2 Score TEQZ2 Score

Figure 7. Correlations between TEQL scores (trait empathy measured at mass testing) and TEQ?2
scores (trait empathy measured after the state experimental empathy manipulation). Left: SONA
participants. Right: MTurk Participants.
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Figure 8. Correlations between TEQ2 scores (trait empathy after the main experiment) and mean
state empathy scores averaged across conditions. Left: SONA participants. Right: MTurk
participants.
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Figure 9. Correlations between TEQ2 scores (trait empathy measured after the experiment) and
MHS scores (trait sexual prejudice). Left: SONA participants. Right: MTurk participants.

3.5 Post-Hoc Temporal Analysis of Empathy Ratings

While analyzing the results above, we became concerned that participants’ empathy
rating scores may have decreased over the course of the procedure. Participants in the SONA and
MTurk samples respectively took a median time to complete the study of approximately 70 and
61 minutes. Considering the length of the study and the extremely high exclusion rate in both
samples (65.94% in SONA sample, 46.45% in MTurk sample), it seemed likely that participants
became fatigued over the course of the study and therefore experienced weaker affective and
empathic responses to the vignettes as time went on. Alternatively, the sheer number of trials in
the present study may have generated a habituation effect by which participants became
increasingly desensitized to the emotional content of the vignettes.

To determine whether this fatigue-based explanation seemed plausible, we first
calculated average empathy ratings and state empathy scores for the first three trials (first quarter
out of the total 12 trials) and the last three trials (fourth quarter) of each condition. First, we

conducted a series of paired-samples t-tests comparing participants’ average empathy ratings
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during the first three trials of each condition with their average empathy ratings in the last three
trials of each condition. These tests revealed an inconsistent pattern of results displayed in Tables
4 (SONA) and 5 (MTurk) below: empathy ratings in some conditions decreased over time, while
others did not change and some even increased. Additional exploratory analysis was performed
by conducting the empathy ratings analysis and relevant correlational analyses on the first
quarter of participants’ responses. Results reflected the inconsistent changes displayed below;

see Appendix B for details.

Condition Q1 Mean Q4 Mean t p d

Negative Male Gay/Lesbian 7.262 6.942 2.63 .010 0.27
Negative Male Straight 7.192 7.047 1.30 196 0.13
Negative Female Gay/Lesbian 7.094 7.148 -0.34 738 -0.04
Negative Female Straight 7.298 7.127 1.31 195 0.14
Neutral Male Gay/Lesbian 5.103 4.784 2.22 .029 0.23
Neutral Male Straight 5.046 4.695 2.82 .006 0.29
Neutral Female Gay/Lesbian 5.075 4.755 2.35 021 0.24
Neutral Female Straight 5.137 6.029 -6.31 <.001 -0.65
Difference Male Gay/Lesbian 2.160 2.138 0.11 910 0.01
Difference Male Straight 2.138 2.333 -1.21 228 -0.13
Difference Female Gay/Lesbian 2.012 2.367 -2.00 .049 -0.21
Difference Female Straight 2.164 1.057 5.82 <.001 -0.60

Table 3. Comparison of the average empathy ratings for the first (Q1) and last (Q4) three trials
in every condition within the SONA sample.

Condition Q1 Mean Q4 Mean t p d

Negative Male Gay/Lesbian 6.886 7.167 -2.46 015 -0.23
Negative Male Straight 7.197 7.038 1.26 210 0.12
Negative Female Gay/Lesbian 7.121 7.096 0.21 834 0.02
Negative Female Straight 7.027 6.988 0.28 .783 0.03
Neutral Male Gay/Lesbian 5.038 4.863 1.36 176 0.13
Neutral Male Straight 5.130 4.832 2.25 .026 0.21
Neutral Female Gay/Lesbian 5.159 4.920 1.85 .067 0.17
Neutral Female Straight 5.100 6.044 -7.60 <.001 -0.72
Difference Male Gay/Lesbian 1.841 2.304 -2.91 .004 1.69
Difference Male Straight 2.045 2.198 -0.90 3.68 1.80
Difference Female Gay/Lesbian 1.948 2.175 -1.45 150 1.81
Difference Female Straight 1.915 0.937 5.59 <.001 1.86

Table 4. Comparison of the average empathy ratings for the first (Q1) and last (Q4) three trials
in every condition within the MTurk sample.
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4. DISCUSSION
4.1 Results Summary

The purpose of the present study was to determine whether the apparent relationship
between trait empathy and sexual prejudice can be generalized to state empathy and investigate
whether previously observed gender effects on sexual prejudice modulate such a state-level
relationship. To measure state empathy, we used participants’ self-reported empathy ratings in
response to empathy-inducing text vignettes; trait empathy was measured with the TEQ
questionnaire. Our empathy ratings analysis revealed that our valence manipulation was
effective; participants reported significantly more empathy for negative vignettes compared to
neutral vignettes (supporting Prediction 1). This finding is congruent with previous studies using
valenced vignettes in the broader empathy literature and supports the notion that vignette-based
paradigms can be used to effectively manipulate participants’ state empathy (Arditte Hall et al.,
2018; Gehenne et al., 2021; Hein et al., 2018; McCrackin & Itier, 2021; McGrath & Haslam,
2020; Vera Cruz & Mullet, 2019). However, this analysis also suggests that the trait-level
relationship between empathy and sexual prejudice identified by previous studies (Burke et al.,
2015; Marsden & Barnett, 2020; Poteat et al., 2013) may not generalize to state empathy. Indeed,
there were no significant differences in empathy ratings based on target sexual orientation within
the negative vignettes, contrary to Prediction 2. Furthermore, although existing literature on
gender effects in sexual prejudice suggested that participants might display even less empathy
towards gay/lesbian targets of the same gender as the participant (Ahrold & Meston, 2008;
Herek, 2002; Herek & McLemore, 2013; Herek, 2000; Herek & Gonzalez-Rivera, 2006; Kite,
1996; Mahaffey et al., 2005; Monto & Supinski, 2014), no such effect was observed with the

present state empathy data, contrary to Prediction 3.
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Previous research using the IRI indicates that there is a negative correlation between trait
empathy and measures of both (trait) racial and sexual prejudice such that participants who are
more empathetic tend to demonstrate less prejudice toward others and vice versa (Backstrom &
Bjorklund, 2007; Burke et al., 2015; Marsden & Barnett, 2020; Pettigrew & Tropp, 2008; Poteat
et al., 2013; Sidanius et al., 2013; Stathi et al., 2021). This relationship did not generalize to our
measure of state empathy; participants who scored highly on the MHS were not significantly
more likely to express less empathy towards gay/lesbian targets (contrary to Prediction 4).
However, the present study revealed that the trait-level relationship is still observed when using
the TEQ as the measure of trait empathy and thus more likely to be a legitimate phenomenon
(supporting Prediction 5). Some previous literature suggests that the TEQ is more strongly
related to behavioural measures of empathy than other trait empathy scales (De Lima & Osorio,
2021; Spreng et al., 2009). The present study demonstrated a significant and positive correlation
between TEQL scores and average state empathy scores (supporting Prediction 6), thus providing
additional support for the link between TEQ and state empathy when these measures are
administered separately.

The present findings also support the consensus that women tend to exhibit greater trait
empathy than men (Prediction 7), which is well attested in existing studies using scales like the
IRI, Empathy Quotient (EQ), Balanced Emotional Empathy Scale (BEES), as well as various
behavioural measures (Derntl et al., 2009; Di Tella et al., 2020; Groen et al., 2013; Kobach &
Weaver, 2012; Longobardi et al., 2019; Sonnby-Borgstrom et al., 2008; Stepien-Nycz et al.,
2021; Toussaint & Webb, 2005). However, only the MTurk sample displayed a significant
gender difference during both iterations of the TEQ, and it is unclear why the gender effect was

not found in the SONA sample for TEQ2. Interestingly, the state empathy analyses revealed that
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women’s state empathy scores were higher than those of men and this was found in both samples
(Figure 2). Although not predicted, this finding supports the idea that women exhibit more state
empathy than men, complementing the gender effect on trait empathy.

Although previous studies evaluating the TEQ have assumed it is stable across time (De
Lima & Osorio, 2021; Kourmousi et al., 2017; Spreng et al., 2009; Totan et al., 2012; Xu et al.,
2020), the present study revealed that scores on the first and second iterations of the TEQ were
not significantly correlated in either sample, suggesting low test-retest reliability for this scale
(contrary to Prediction 8). TEQ2 scores were significantly lower than TEQ1 scores within the
MTurk sample (contrary to Prediction 9) but not within the SONA sample, although the
implications of this difference across samples are unclear. TEQ2 scores were not significantly
correlated with state empathy scores, contrary to Prediction 10. Because TEQL scores were
correlated with average state empathy scores this finding supports the notion that the TEQ is not
stable over time. TEQ2 scores were also not significantly correlated with MHS scores (contrary
to Prediction 11), which further supports the instability of the TEQ as these correlations were
significant for the first iteration of the TEQ in both samples.
4.2 Fatigue and Habituation

The first potential explanation for the non-significant novel findings discussed above
involves the related confounds of fatigue and habituation. The procedure of the present study
was lengthy and complex compared to existing studies of sexual prejudice and trait empathy,
which simply asked participants to complete a series of questionnaires (Burke et al., 2015;
Marsden & Barnett, 2020; Poteat et al., 2013). Indeed, research on the effects of different forms
of emotional exhaustion such as burnout and compassion fatigue demonstrates that individuals

who are consistently exposed to the suffering of others indeed tend to exhibit blunted affect and
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empathic responses over time (Cavanagh et al., 2020; Coetzee & Laschinger, 2018; Hunt et al.,
2017; Wilkinson et al., 2017). However, this research is usually conducted on healthcare
professionals experiencing chronic emotional exhaustion and thus may not generalize to a
relatively mild empathy-eliciting procedure. Alternatively, because identifying the sexual
orientation of the target required inference on the part of the participant, it is possible that as
participants became fatigued or lost interest in the study, they stopped paying attention to such
details and therefore failed to notice the sexual orientation of the targets in some trials. Indeed,
they may have chosen to conserve their attentional resources to better answer the memory
questions rather than identify the sexual orientation of the targets, especially as they became
exhausted. Although we attempted to address our concerns about fatigue and habituation by
embedding regular breaks, attention checks, and positively valenced vignettes throughout the
study, the influence of these effects cannot be ruled out.

To determine whether fatigue and/or habituation affected the present results, we
conducted post-hoc analyses that evaluated participants’ responses across the course of the study.
Results of these re-analyses revealed that there were inconsistent changes in participants’
empathy ratings across time; ratings in some conditions decreased across time while others
stayed the same and some even increased. When the dataset was restricted to the first quarter of
trials in each condition and the empathy rating analysis was performed again (see Appendix B), a
few previously significant effects became insignificant and vice versa. However, none of these
newly significant effects were very strong, and they did not include either of the predicted
interactions in either sample. Conducting the correlational analyses on the first quarter of trials
revealed no newly significant correlations; the relationships between trait scale scores and state

empathy scores only became less significant. While the findings of these re-analyses demonstrate
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that there were at least some changes in participants’ state empathy across time, these changes do
not appear systematic and had only minor impacts on the results of the original analyses.
Therefore, fatigue and habituation may have contributed to the lack of support for our novel
predictions, but it is unlikely that they were the main culprits.
4.3 Power

Another factor that may have affected the present findings is a lack of statistical power
due to relatively small sample sizes. Previous studies on sexual prejudice on trait empathy used
very large samples, all of which included more than 500 participants (Burke et al., 2015;
Marsden & Barnett, 2020; Poteat et al., 2013). Although we initially intended to reach around
500 participants in total, due to our high exclusion rate and rigorous data screening process our
final dataset included less than half that number across two samples. However, it is important to
note that even within these smaller samples, and despite using a different trait empathy scale, we
replicated some of the trait-based findings of the previous studies. Using the observed power in
our repeated measure ANOVA calculated by SPSS, we found that the probability of detecting
the predicted interaction between target sexual orientation and vignette valence was 29.00% in
the MTurk sample and only 5.30% in the SONA sample. The probability of detecting the
predicted four-way interaction was 5.70% in the MTurk sample and 5.40% in the SONA sample.
To assess the degree to which our non-significant correlational analysis was also underpowered,
we performed post-hoc power analyses using G*Power version 3.1.9.7. We found that the
probability of detecting the predicted correlation between MHS scores and state empathy scores
in the average gay/lesbian condition was 44.00% in the MTurk sample and just 14.21% in the

SONA sample.
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These analyses indicate that if the hypothesized state-level effects exist, they must be
incredibly subtle such that they would require hundreds if not thousands more participants to be
reliably detectable. Such effects would likely be so small as to be irrelevant in terms of day-to-
day behaviour; indeed the effect sizes for our predicted but non-significant effects were either
extremely small or nonexistent. Although our analyses were underpowered, it seems highly
unlikely that such minuscule effects are meaningful. Therefore, it remains entirely possible that
the null hypothesis is true. This possibility is supported by the Bayes factors calculated for each
predicted but non-significant analysis, which indicate strong to extremely strong support for the
null hypothesis among the predictions tested by the empathy ratings ANOVA and anecdotal to
moderate support for the null hypothesis across correlational analyses. This suggests that the lack
of observed power described above is most likely driven by a true lack of effects rather than low
sample size. Therefore, it appears unlikely that increasing the sample size would reveal many
meaningful results, especially in the case of the empathy ratings analysis. Having ruled out
sample size, fatigue, and habituation as the primary causes behind the present non-significant
results, we are left with the possibility that the null hypothesis may be supported and that no
meaningful relationship exists between trait sexual prejudice, gender, and state empathy?.

4.4 Potential Role of Specific Emotional Characteristics

There are two possible ways to interpret the lack of a relationship between sexual
prejudice and state empathy, each of which has unique and interesting implications for the study
of empathy. The first possibility is that such a relationship does not exist at all, across all

possible samples. This idea seems unlikely considering that studies focusing on racial prejudice

2 Note that additional post-hoc correlation analyses independent of any predictions also revealed no significant
correlation between MHS scores and state empathy scores across all conditions in either the SONA (r =-.121, p =
.904) or MTurk samples (r = -.091, p = .336), with respective Bayes factors of 0.233 and 0.337. This further
supports the idea that there is no meaningful relationship between trait sexual prejudice and state-level empathy.
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have consistently demonstrated effects on multiple state-level measures of empathy (Craig et al.,
2012; Craig et al., 2022; Forgiarini et al., 2011; Halberstadt et al., 2022; Hutchings & Haddock,
2008; Kaseweter et al., 2012; Suleiman et al., 2018; Trawalter & Hoffman, 2015). However, it is
important to recall that racial and sexual prejudice are rooted in different emotional responses
from the participants; racial prejudice is characterized mostly by fear and anger while sexual
prejudice is characterized primarily by disgust toward the target (Banks & Hicks, 2016; Conger
etal., 2012; Crawford et al., 2014; Herek & McLemore, 2013; Herek, 2000; Inbar et al., 2009;
Mahaffey et al., 2005; O'Handley et al., 2017; Olatunji, 2008; Outten et al., 2012; Shields &
Harriman, 1984; Terbeck et al., 2016; Terrizzi et al., 2010). A real lack of relationship between
state empathy and sexual prejudice would imply that different forms of prejudice may have
different impacts on trait and state empathy, which could be linked to, among other differences,
the emotional response elicited by these different types of prejudice. This would explain why
prejudice based on fear and anger can modulate empathy response at the state level while
prejudice based on disgust seemingly cannot, despite both types of prejudice being linked to trait
empathy levels.

However, it is impossible to accurately assess the likelihood of this explanation due to
limitations of the present study. For instance, the present study was designed to optimize
experimental control at the expense of realism; a comparable real-world social interaction would
include direct communication with the target and with far more contextual information. Since
existing research on racial and sexual prejudice often includes more ecologically valid methods,
it is possible that the present results may reflect differences in study designs rather than
differences in underlying affective characteristics. Furthermore, the vignettes in the present study

displayed distressing situations designed to elicit concern from participants, but we did not
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include any direct measurement of our participants’ specific emotional responses to the
vignettes. The incongruence between the emotional content of sexual prejudice and the
emotional state of the participants may also have contributed to the lack of significant results.
We do not know what our participants were feeling towards the target characters (e.g. disgust)
because our design was focused on ensuring they felt empathic concern for the target characters.
Also complicating interpretation of our results is the fact that we do not know whether
participants actually noticed the sexual orientation of the target characters at all. We did not ask
participants to identify characters’ sexual orientation as part of the memory questions because we
were concerned that explicit mention of sexual orientation might produce a social desirability
bias, but such a manipulation check may be worth the risk to be surer of our results. It also seems
logical that differences in participants’ affective states would be most relevant for the affective
components of empathy such as affective sharing rather than the cognitive components such as
empathic concern, which was the focus of the present study. At time of writing there is also no
published research testing the possibility that different forms of prejudice (sexual or racial) may
have differential impact on state-level empathy constructs according to the specific affective
characteristics each prejudice elicits (disgust and fear/anger, respectively). Future studies,
especially those on the differences between trait and state empathy, should therefore take care to
elicit different emotional responses, include manipulation checks for all independent variables,
and include measures of different empathic constructs.
4.5 Potential Role of Sample Characteristics

The second possibility is that a relationship between sexual prejudice and state empathy
exists, but only within the context of samples that are higher in sexual prejudice. Therefore, the

novel predictions of the present study (Predictions 2, 3, and 4) might actually be supported
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within other samples drawn from different populations. For instance, research consistently
demonstrates that younger individuals tend to display less sexual prejudice than older ones
(Herek & McLemore, 2013; Herek & Gonzalez-Rivera, 2006; Hicks & Lee, 2006; Kite, 2011),
and that sexual prejudice has a negative relationship with education, although this relationship
appears to be weakening over time (Brewer, 2003; Herek & Gonzalez-Rivera, 2006; Hicks &
Lee, 2006; Jelen, 2017; Kozloski, 2010). Interestingly, our SONA sample consisted of highly
educated young students whose range of MHS scores was much narrower than participants from
the general population recruited through MTurk, possibly suggesting an effect of education in the
present study. However, scores were clustered in the middle of the distribution rather than
negatively skewed as would be expected of such an effect. A participant’s broader cultural
background has also been found to correlate with their levels of trait sexual prejudice such that
participants from highly conservative, traditionalist cultures are likely to display more sexual
prejudice than individuals from more pluralistic cultures (Herek & Capitanio, 1995; Kite et al.,
2019; Lee & Cunningham, 2014; Licciardello et al., 2011; Rosenthal et al., 2011).

Social desirability is often used as a covariate in studies of sexual prejudice and few
studies suggest that trait social desirability is negatively, albeit weakly associated with sexual
and anti-trans prejudice outside of highly prejudiced samples (Aosved et al., 2009; Gerhardstein
& Anderson, 2010; Ratcliff et al., 2006; Tsang & Rowatt, 2007), but there are many more studies
that find no such relationship (Ahuja et al., 2019; Brassel & Anderson, 2019; Callahan &
Zukowski, 2019; Chonody, 2013; Glotfelter & Anderson, 2017; Kranz, 2022; McCullough et al.,
2019; Rattazzi & Volpato, 2003; Rye et al., 2019; Smith et al., 2011; White & Jenkins, 2017).
While social desirability may have affected the present results, we did not measure this trait in

the present study and in any case the general consensus of existing literature does not support
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this possibility. Although there are many other factors that contribute to sexual prejudice such as
religiosity and conservative sociopolitical ideology (Andersen & Fetner, 2008; Brewer, 2003;
Herek & McLemore, 2013; Herek, 2000; Hicks & Lee, 2006; Jelen, 2017), the present study did
not measure such factors and therefore cannot speak to their prevalence within the present
samples.

Regardless, this research would suggest that both MTurk and SONA samples, which
were composed of 18-t0-30-year-old individuals and (in the SONA sample) relatively highly
educated students, were on average low in sexual prejudice (see Table 2), although participants
in the MTurk sample displayed much more variability than those in the SONA sample. Some of
the participants in the present study were also LGBTQ+ themselves, especially within the SONA
sample (see Table 1), making them even less likely to display meaningful sexual prejudice.
Although the present study included no direct measures of participants’ cultural backgrounds, the
demographic questionnaire revealed differences in the ethnic makeup of the two samples that
may reflect cultural differences, even though ethnicity itself is not a reliable predictor of sexual
prejudice (Miller et al., 2012; Miller, 2021; Wuestenenk et al., 2022). Such differences between
samples may also help explain the differences in response variability, significance, and effect
size observed across samples in the present results. However, definitive conclusions about the
influence of culture on the present results are impossible without direct measures of cultural
background. Since negative attitudes towards LGBTQ+ people have been on decline among
much of general (Western) population for many years (Andersen & Fetner, 2008; Brewer, 2003;
Hicks & Lee, 2006; Jelen, 2017; Kite, 2011; Scott, 1998), it is possible that meaningful effects of
sexual prejudice at the state level may now only be observable within highly socially

conservative samples, including cultural groups in which homosexuality is simply not accepted.
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Therefore, the predictions of the current study might yet hold true if one were to run this study
with a sample of older, less educated, and strongly conservative participants, especially those
with highly intolerant cultural backgrounds.

If state empathy effects could be found within samples with greater levels of sexual
prejudice, it would suggest that sexual prejudice must be high on average to modulate state
empathy. Because existing research, including the present study, clearly demonstrates a
relationship between sexual prejudice and trait empathy outside of strongly conservative samples
(Burke et al., 2015; Marsden & Barnett, 2020; Poteat et al., 2013), the threshold for state effects
of sexual prejudice appear significantly higher than the threshold for trait effects of sexual
prejudice. This discrepancy would suggest that although an individual’s “baseline” (trait)
empathy can be modulated by situational (state) factors, a trait influence such as sexual prejudice
would have to be significantly stronger than other state influences to produce a state-level effect
on empathy. Unfortunately, there is no empathy research to date that explicitly explores this
hypothesis, which future studies should investigate. Future research should also determine
whether measures of trait empathy like the TEQ and IRI truly measure participants’ “baseline”
levels of empathy without being affected by state factors. Interestingly, results from the TEQ
stability analysis included in the present study may provide some preliminary findings that
speaks to this issue.

4.6 TEQ Stability Analysis

Stability is the defining characteristic of a personality trait, and previous research on
empathy indicates that individuals’ baseline levels of empathy are relatively stable across time
(Banissy et al., 2012; Baron-Cohen & Wheelwright, 2004; Cuff et al., 2016; Davis, 1983; Jolliffe

& Farrington, 2006; Spreng et al., 2009; Vachon & Lynam, 2016). However, such research is
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often limited to specific measures of empathy like the IRI; until now the stability of the TEQ has
not been assessed within published literature. EXisting research suggests that the TEQ performs
comparably to the IRI on most psychometric measures but has superior external validity with
behavioural and state measures of empathy (De Lima & Osério, 2021; Kourmousi et al., 2017;
Spreng et al., 2009; Totan et al., 2012; Xu et al., 2020). It is therefore important to assess TEQ
stability to determine whether it is truly psychometrically superior to the IRI as a measure of trait
empathy. Our initial stability analysis revealed that scores on the second iteration of the TEQ
(TEQZ2, administered at the end of the experiment) were not correlated with scores on the first
iteration (TEQZ1, administered during the pre-study and during mass testing) across samples.
Within the MTurk sample TEQ2 scores were also significantly lower than TEQL scores, a
difference most likely resulting from factors unique to the MTurk sample and not necessarily a
function of TEQ instability per se. Unlike TEQ1 scores, TEQ2 scores were not significantly
correlated with average empathy ratings in either sample. However, after this analysis it is still
unclear as to whether this reflected a psychometric problem with the scale itself or the influence
of external factors.

Because participants completed TEQ2 after completing the vignettes, their ability to
empathize may have been exhausted by the study procedure as discussed above, resulting in
TEQ scores that were not correlated across time. This scenario would suggest that state-level
influences can cross the trait-state boundary and influence trait-level measures. Even if this is not
the case and the TEQ is merely an unstable measure, both explanations imply that the TEQ is at
least somewhat affected by individuals’ state levels of empathy, regardless of the specific
mechanism that results in changing scores across time. To determine whether the instability

observed in the present analyses was the result of interference from the study design or a
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fundamental lack of test-retest reliability for the TEQ, we are currently conducting a follow-up
study that collects over a thousand participants’ TEQ scores during Mass Testing over the course
of more than a year. However, based on the present study alone, it seems safe to assume that the
TEQ is more sensitive to state influences on empathy than has been previously assumed.
Therefore, the IR1 should still be considered a more stable measure suitable for assessing trait
empathy across time, but researchers should be aware that its external validity is limited
compared to other trait measures (De Lima & Osério, 2021; Murphy & Lilienfeld, 2019). The
TEQ is still a better tool for researchers interested in comparing trait and behavioural measures
of empathy due to its high external validity with behavioural tasks, but researchers should use the
TEQ with caution and carefully plan their research designs to minimize the chance of state-level
interference. An effective compromise may be to simply administer both the TEQ and IRI in the
same study, keeping their respective limitations in mind when interpreting results.
4.7 Conclusion

Although we did not find support for our novel predictions about the relationship
between sexual prejudice, gender, and state empathy, the results of the present study still have
practical and theoretical value for the study of empathy and sexual prejudice. We replicated a
number of prior findings on the relationship between trait empathy and sexual prejudice, adding
to a sparse literature and providing support for existing studies. Our non-significant results pose
interesting questions about the trait and state facets of the broader empathy construct.
Particularly interesting avenues for future research include investigating the factors that allow
trait influences like prejudice to affect empathy at the state level, including emotional content
and effect strength. Our supplementary TEQ stability analysis suggests that regardless of

whether this measure is stable across time, it appears to be subject to state-level influences
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despite supposedly providing measurement of trait empathy. This research highlights the need
for additional studies on how social factors like prejudice influence the state and trait dimensions

of empathy.
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Appendices

Appendix A

The general form of the 25 vignettes used in the present study are listed below.
Contextual information, denoted with curved brackets, was randomly chosen from the
appropriate lists for each vignette presentation. Lists of potential names, ages, locations, and
hobbies are displayed in Table 8 below. Gendered pronouns, denoted with square brackets, were
chosen based on the condition a given trial is in. The list of possible conditions is displayed
below. Emotional valence, denoted with curly brackets, was also chosen based on condition. For
clarity, examples of vignettes in each condition are provided. An example positive vignette,
which was presented but not analyzed in the present study, is also provided.
1. (CHARACTER NAME) is a (AGE) year old living in (LOCATION) with [HIS/HER] partner,
(PARTNER NAME). Outside of work, (CHARACTER NAME) enjoys (HOBBY) and taking
care of [HIS/HER] pets. (CHARACTER NAME)’s pet dog was {FED/KILLED} yesterday
afternoon.
2. (CHARACTER NAME) is (AGE) years old and lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). [HIS/HER] hobbies include (HOBBY) and taking care of [HIS/HER]
pets. (CHARACTER NAME)’s pet cat was {FED/LOST} yesterday afternoon.
3. (CHARACTER NAME) is (AGE) years old and lives in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). Although (CHARACTER NAME) works full-time, [HE/SHE]
always tries to make time for [HIS/HER] passion for (HOBBY). (CHARACTER NAME)
{DOES/HATES} [HIS/HER] job and {WORKS WITH/HATES} [HIS/HER] boss.
4. In the city of (LOCATION), a (AGE) year old named (CHARACTER NAME) lives with

[HIS/HER] partner, (PARTNER NAME). (CHARACTER NAME) likes to split [HIS/HER] free
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time between (HOBBY) and doing amateur research online. (CHARACTER NAME) recently
{LEARNED ALL ABOUT/LEARNED [HE/SHE] HAS CONTRACTED} a deadly disease.

5. At (AGE) years old, (CHARACTER NAME) lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). Although (PARTNER NAME) spends a lot of time shopping,
(CHARACTER NAME) prefers (HOBBY). (PARTNER NAME) {WENT
SHOPPING/PASSED AWAY} yesterday morning.

6. (CHARACTER NAME) is a (AGE) year old living in (LOCATION) with [HIS/HER] partner,
(PARTNER NAME). (CHARACTER NAME) divides [HIS/HER] time between [HIS/HER]
passion for (HOBBY) and taking care of [HIS/HER] son. (CHARACTER NAME)’s son {WAS
DELAYED BEHIND/ ’S LIFE WAS LOST AFTER} a bad car crash on the highway.

7. (CHARACTER NAME) is (AGE) years old and lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). (PARTNER NAME) and (CHARACTER NAME) spend a lot of
time together, but when they are apart (CHARACTER NAME) enjoys (HOBBY).
(CHARACTER NAME) {WAS DOING HOUSEWORK WITH/BROKE UP WITH}
(PARTNER NAME) yesterday.

8. (CHARACTER NAME) is (AGE) years old and lives in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). (CHARACTER NAME) divides [HIS/HER] time between their
passion for (HOBBY) and taking care of [HIS/HER] child. (CHARACTER NAME)’s child was
{AT [HIS/HER] WOKPLACE WITH/TAKEN AWAY FROM) [HIM/HER] today.

9. In the city of (LOCATION), a (AGE) year old named (CHARACTER NAME) lives with
[HIS/HER] partner, (PARTNER NAME). (CHARACTER NAME) loves (HOBBY) and
spending time with [HIS/HER] dog. (CHARACTER NAME)’s dog {ATE ALL HER

FOOD/WAS TAKEN AWAY FROM [HIM/HER]} today.
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10. At (AGE) years old, (CHARACTER NAME) lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). Recently, (CHARACTER NAME) has not been able to spend as
much time (HOBBY) as [HE/SHE] usually does, as [HE/SHE] is {WORKING AT THE
DRIVING TEST CENTER/PREPARING FOR [HIS/HER] DRIVING TEST}. (CHARACTER
NAME) {MARKED THE/FAILED [HIS/HER]} very important driving test today.

11. (CHARACTER NAME) is a (AGE) year old living in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). Over the past week, (CHARACTER NAME) has had to prioritize
{WORKING AS A TA/STUDYING FOR A PHYSICS TEST} over [HIS/HER] passion for
(HOBBY). (CHARACTER NAME) {MARKED THE/FAILED [HIS/HER]} very important
physics test today.

12. (CHARACTER NAME) is (AGE) years old and lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). Recently, (CHARACTER NAME) has had to divide [HIS/HER] time
between (HOBBY) and {WORKING AS A TA/STUDYING FOR A PSYCH TEST}.
(CHARACTER NAME) {MARKED THE/FAILED [HIS/HER]} very difficult psych exam
today.

13. (CHARACTER NAME) is (AGE) years old and lives in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). Recently, (CHARACTER NAME) really enjoys (HOBBY) but
spent all day yesterday [WORKING AS A TA/STUDYING FOR A MATH TEST}.
(CHARACTER NAME) [MARKED THE/FAILED [HIS/HER]} very difficult math exam
today.

14. In the city of (LOCATION), a (AGE) year old named (CHARACTER NAME) lives with
[HIS/HER] partner, (PARTNER NAME). (CHARACTER NAME) and (PARTNER NAME)

spend a lot of time shopping together, but they also enjoy (HOBBY). (CHARACTER NAME)
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knows that (PARTNER NAME) {DOES NOT LIKE SHOPPING/IS NOT REALLY IN LOVE
WITH [HIM/HER]}.

15. At (AGE) years old, (CHARACTER NAME) lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). In recent months, (CHARACTER NAME) has spent most days either
looking for work or enjoying [HIS/HER] passion for (HOBBY). (CHARACTER NAME)
{WENT TO/WAS REJECTED AT} a job interview today.

16. (CHARACTER NAME) is a (AGE) year old living in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). (CHARACTER NAME) is interested in going to graduate school,
but prefers to spend [HIS/HER] free time (HOBBY). (CHARACTER NAME) {READ
ABOUT/WAS REJECTED BY?} the school [HE/SHE] wanted to go to today.

17. (CHARACTER NAME) is (AGE) years old and lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). (CHARACTER NAME) took the weekend off to spend some time
(HOBBY). Today, (PARTNER NAME) told (CHARACTER NAME) that she/he {REALLY
LOVES CATS/NO LONGER LOVES [HIM/HER]}.

18. (CHARACTER NAME) is (AGE) years old and lives in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). While she/he spends a lot of time shopping, (CHARACTER
NAME) prefers to spend [HIS/HER] free time (HOBBY). (CHARACTER NAME) knows that
right now, (PARTNER NAME) is {SHOPPING/CHEATING?}.

19. In the city of (LOCATION), a (AGE) year old named (CHARACTER NAME) lives with
[HIS/HER] partner, (PARTNER NAME). Since (CHARACTER NAME) has been on sick leave
recently, [HE/SHE] has taken the opportunity to spend more time exploring [HIS/HER] passion
for (HOBBY). (CHARACTER NAME) just learned that [HIS/HER] insurance {NEEDS A

CODE FOR/WILL NOT PAY FOR} the medical treatment [HE/SHE] needs.
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20. At (AGE) years old, (CHARACTER NAME) lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). While (PARTNER NAME) has spent the past month working
towards getting [HER/HIS] driver’s license, (CHARACTER NAME) has been spending
[HIS/HER] free time (HOBBY). (PARTNER NAME) has decided to {DRIVE WITH/BREAK
UP WITH} (CHARACTER NAME).

21. (CHARACTER NAME) is a (AGE) year old living in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). (CHARACTER NAME) tries [HIS/HER] best to divide
[HIS/HER] time between work, taking care of [HIS/HER] cat, and (HOBBY). (CHARACTER
NAME)’s cat’s [FOOD WAS PURCHASED/LIFE WAS LOST} yesterday afternoon.

22. (CHARACTER NAME) is (AGE) years old and lives with [HIS/HER] partner, (PARTNER
NAME), in (LOCATION). (CHARACTER NAME) enjoys playing with [HIS/HER] dog and
(HOBBY) every weekend. (CHARACTER NAME)’s pet dog was {FED/LOST} yesterday
afternoon.

23. (CHARACTER NAME) is (AGE) years old and lives in (LOCATION) with [HIS/HER]
partner, (PARTNER NAME). The couple moved to (LOCATION) recently, and (CHARACTER
NAME) has taken up (HOBBY) for the first time. (CHARACTER NAME)’s close childhood
friend just {PASSED THROUGH TOWN/PASSED AWAY} today.

24. In the city of (LOCATION), a (AGE) year old named (CHARACTER NAME) lives with
[HIS/HER] partner, (PARTNER NAME). (CHARACTER NAME) is currently taking care of
[HIS/HER] sister, but tries to take breaks to enjoy [HIS/HER] hobby of (HOBBY') when
possible. (CHARACTER NAME) {STUDIED ORGAN DONATION WITH/FOUND NO

ORGAN MATCH TO SAVE} [HIS/HER] sister.
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25. At (AGE) years old, (CHARACTER NAME) lives with [HIS/HER] partner, (PARTNER

NAME), in (LOCATION). (CHARACTER NAME) enjoys (HOBBY), but most of [HIS/HER]

day is now spent taking care of [HIS/HER] newborn baby. (CHARACTER NAME)’s newborn

child was {FED/KILLEDY} yesterday afternoon.

Name (Male) Name (Female) Age Location Hobby
Alexander Sarah 18 Toronto Photography
Nathan Emily 19 Montreal Gardening
Simon Emma 20 Vancouver Playing video games
William Jessica 21 Calgary Reading

David Hannah 22 Edmonton Listening to music
Nicholas Samantha 23 Ottawa Travelling
Samuel Catherine 24 Winnipeg Playing board games
Gabriel Rachel 25 Quebec City Fishing

Kevin Jade 26 Hamilton Hunting

Charles Amelia 27 Kitchener Hiking

Antoine Julia 28 London Canoeing

Jordan Audrey 29 Victoria Journaling

Eric Megan 30 Halifax Woodworking
Vincent Madison Oshawa Doing puzzles
Adam Mary Windsor Cooking
Brandon Ashley Saskatoon Baking

Ryan Vanessa St. Catharines ~ Swimming
Michael Laura Regina Knitting
Benjamin Stephanie St. John’s Painting

John Chloe Kelowna Birdwatching
Ethan Rebecca Barrie Cycling
Matthew Olivia Sherbrooke Horseback riding
Justin Lauren Guelph Skateboarding
Kyle Amanda Kingston Martial arts
Andrew Sophie Moncton Jogging

Owen Elizabeth Brantford Skiing

James Anna Thunder Bay Playing sports
Joshua Andrea Nanaimo Creative writing
Chris Michelle Sudbury Kayaking

Luke Alice Lethbridge Weightlifting

Table 5. Lists of randomized contextual information used in vignettes.
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The following vignettes are examples, using randomly chosen contextual information and
the appropriate gendered names, pronouns, and emotional valence option for the stated
condition.

Condition 1 - Negative Male Gay: In the city of St. Catharines, a 25 year old named
Justin lives with his partner, Matthew. Justin likes to split his free time between fishing and
doing amateur research online. Justin recently learned that he has contracted a deadly disease.

Condition 2 - Negative Male Straight: David is 26 years old and lives with his partner,
Megan, in Saskatoon. His hobbies include jogging and taking care of his pets. David’s pet cat
was lost yesterday afternoon.

Condition 3 - Negative Female Lesbian: Olivia is 21 years old and lives in Kingston with
her partner, Lauren. Olivia divides her time between her passion for photography and taking care
of her child. Olivia’s child was separated from her today.

Condition 4 - Negative Female Straight: Laura is a 30 year old living in Kelowna with
her partner, Brandon. Laura divides her time between her passion for knitting and taking care of
her son. Laura’s son’s life was lost after a bad car crash on the highway.

Condition 5 - Neutral Male Gay: Ryan is 22 years old and lives in Barrie with his partner,
Eric. Although Ryan works full-time, he always tries to make time for his passion for
woodworking. Ryan does his job and works with his boss.

Condition 6 - Neutral Male Straight: Alexander is a 19 year old living in Montreal with
his partner, Rachel. Outside of work, Alexander enjoys baking and taking care of his pets.
Alexander’s pet dog was fed yesterday afternoon.

Condition 7 - Neutral Female Lesbian: Chloe is 18 years old and lives with her partner,
Vanessa, in Guelph. Vanessa and Chloe spend a lot of time together, but when they are apart,
Chloe enjoys hiking. Chloe was doing housework with VVanessa yesterday.

Condition 8 - Neutral Female Straight: At 24 years old, Amanda lives with her partner,
Adam, in Halifax. Although Adam spends a lot of time shopping, Amanda prefers gardening.
Adam went shopping yesterday morning.

Positive Male Gay: At 20 years old, Owen lives with his partner, Andrew, in Calgary.
Owen enjoys birdwatching, but most of his day is now spent taking care of his newborn baby.

Owen’s newborn child was saved yesterday afternoon.
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Appendix B

To investigate potential effects of fatigue and habituation on empathy ratings further, we
replicated the empathy ratings ANOVA and correlational analyses involving empathy ratings
using the first quarter of trials within every condition. All details of these analyses were identical
to those performed in the Empathy Ratings Analysis and Correlational Analyses subsections
above, albeit on restricted datasets. Note that all variables used in these post-hoc analyses were
subjected to the same data screening procedure described for the original results above. All
average empathy ratings for the first quarter of trials were deemed normally distributed
according to the criteria described above (Kline, 1998). The assumption of homogeneity of
variance was not violated according to a series of Levene’s tests. The results of these analyses
are presented in Tables B.1 and B.2 below alongside the original results using the whole dataset
for comparison. Note that only results that were significant or predicted are displayed below; all
other results were non-significant. These results indicate that although participants’ empathy
ratings may have changed over time to some degree, these temporal changes did not
meaningfully impact the significance of the effects that are most relevant to the present study’s
novel predictions (Predictions 2, 3, and 4). Therefore, it is unlikely that the lack of support for

these predictions was due to fatigue and/or habituation among the participants.
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2

Sample Analysis Effect F MSE p n
SONA  Original Valence 356.237 856.702  <.001 795
Valence x Participant 9.084 21.744 .003 .090
Gender
Valence x Target 0.006 0.001 940 .000
Orientation
Four-Way Interaction 0.178 .029 674 .002
First Quarter  Valence 310.133 807.698 <.001 71
Valence x Target 0.203 0.126 .653 .002
Orientation
Four-Way Interaction 0.315 0.228 576 .003
MTurk  Original Valence 264.571 948.161 <.001 704
Participant Gender 4.092 31.687 .045 .036
Valence x Participant 4.661 16.702 .033 .040
Gender
Valence x Target 2.010 0.299 159 .018
Orientation
Four-Way Interaction 0.061 0.012 .805 .001
First Quarter  Valence 231.337 863.483 <.001 .676
Target Gender x Target 6.713 4.238 011 .057
Orientation
Valence x Target 0.902 0.468 344 .008
Orientation
Four-Way Interaction 3.642 2.965 .059 .032

Table 6. Significant and predicted effects for original and first quarter versions of the empathy
rating analysis. All other possible main effects and interactions were included in the model
although they are not presented along with the focal effects and interactions here.

Sample Analysis Variable 1 Variable 2 r p
SONA Original MHS Average Gay/Lesbian -.076 468
TEQ1 Average All 207 .046
First Quarter MHS Average Gay/Lesbian -.010 925
TEQ1 Average All .035 737
MTurk Original MHS Average Gay/Lesbian -.140 140
TEQ1 Average All .364 <.001
First Quarter MHS Average Gay/Lesbian -.072 447
TEQ1 Average All 114 229

Table 7. Significant and predicted correlations for original and first quarter versions of each
correlational analysis. All other possible main effects and interactions were included in the

model although they are not presented along with the focal effects and interactions here.
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Appendix C

Variable Min Max M SD Skew  Kurtosis
Negative Male Gay/Lesbian 3.10 9.00 7.06 1.28 -0.84 0.26
Negative Male Straight 3.24 8.83 7.06 1.26 -0.83 0.53
Negative Female Gay/Leshian 3.53 9.00 7.14 1.20 -0.85 0.59
Negative Female Straight 3.93 9.00 7.16 1.08 -0.66 -0.02
Neutral Male Gay/Lesbian 1.47 8.00 4.90 1.15 -1.11 2.26
Neutral Male Straight 1.25 8.09 4.83 1.23 -0.93 1.76
Neutral Female Gay/Lesbian 1.16 8.00 4.83 1.25 -1.11 1.79
Neutral Female Straight 1.20 8.17 4.93 1.09 -1.20 3.59
Difference Male Gay/Lesbian -1.13  5.67 2.17 1.27 0.24 0.67
Difference Male Straight -0.29 5.25 2.22 1.25 0.14 -0.56
Difference Female Gay/Lesbian  -0.50  6.42 2.31 1.31 0.37 0.46
Difference Female Straight -0.05 550 2.23 1.16 0.21 -0.10
TEQ1 Score 1.20 2.87 2.30 0.35 -0.71 0.60
MHS Score 217  3.33 2.70 0.27 0.14 -0.60
TEQ?2 Score 1.27 3.27 2.30 0.45 -0.27 -0.43
Aggregate Gay/Lesbian -0.29  5.67 2.24 1.23 0.32 0.39
Aggregate All -0.11  5.09 2.23 1.15 0.18 -0.05

Table 8. Descriptive statistics for all dependent variables subjected to analysis within the SONA
sample. Note that the first eight variables represent empathy ratings for the listed conditions; the
subsequent four conditions represent the difference between empathy ratings in the negative and
neutral versions of each condition.

Variable Min Max M SD Skew  Kurtosis
Negative Male Gay/Lesbian 3.83 9.00 7.02 1.22 -0.54 -0.40
Negative Male Straight 3.49 9.00 7.13 1.18 -0.74 0.38
Negative Female Gay/Lesbian 3.42 9.00 7.08 1.20 -0.80 0.64
Negative Female Straight 3.46 8.92 7.09 1.16 -0.74 0.84
Neutral Male Gay/Lesbian 1.14 7.45 5.02 1.29 -1.09 1.51
Neutral Male Straight 1.17 7.67 5.00 1.37 -1.01 0.97
Neutral Female Gay/Lesbian 1.08 7.70 5.06 1.33 -1.08 1.26
Neutral Female Straight 1.00 7.58 5.06 1.39 -1.20 1.52
Difference Male Gay/Lesbian -1.58 5.83 1.99 1.41 -0.12 0.06
Difference Male Straight -255 592 2.12 1.47 -0.02 0.48
Difference Female Gay/Lesbian  -2.08  6.35 2.01 1.45 -0.04 0.50
Difference Female Straight -2.83  6.27 2.01 1.54 -0.06 0.47
TEQL1 Score 1.13 3.93 2.81 0.65 -0.26 -0.72
MHS Score 0.92 5.00 2.52 1.10 0.41 -0.81
TEQ2 Score 1.20 3.47 2.31 0.55 -0.03 -0.70
Aggregate Gay/Lesbian -131 576 2.00 1.37 -0.09 0.20
Aggregate All -1.99 561 2.04 1.38 -0.10 0.21

Table 9. Descriptive statistics for all dependent variables subjected to analysis within the MTurk
sample. Note that the first eight variables represent empathy ratings for the listed conditions; the
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subsequent four conditions represent the difference between empathy ratings in the negative and
neutral versions of each condition.
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