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Abstract
The empathy selection task is a novel behavioral paradigm designed to assess an individual’s willingness to engage in 
empathy. Work with this task has demonstrated that people prefer to avoid empathy when some other activity is available, 
though individual differences that might predict performance on this task have been largely unexamined. Here, we assess 
the suitability of the empathy selection task for use in individual difference and experimental research by examining its reli-
ability within and across testing sessions. We compare the reliability of summary scores on the empathy selection task (i.e., 
proportion of empathy choices) as an individual difference metric to that of two commonly used experimental tasks, the 
Stroop error rate and go/no-go commission rate. Next, we assess systematic changes at the item/trial level using generalized 
multilevel modeling which considers participants’ individual performance variation. Across two samples (N = 89), we find 
that the empathy selection task is stable between testing sessions and has good/substantial test-retest reliability (ICCs = .65 
and .67), suggesting that it is comparable or superior to other commonly used experimental tasks with respect to its ability 
to consistently rank individuals.
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Most of us experience empathy many times per day (Depow 
et al., 2021). Yet, our willingness to empathize depends criti-
cally on the situation. A parent is more likely to empathize 
with their child than with another child at the playground, 
not for a lack of empathic ability but because their role as a 
parent makes empathizing with their child more motivating 
for them (e.g., see Ferguson et al., 2020). In other words, 
one’s propensity and capacity for empathy can vary (Keysers 
& Gazzola, 2014); the extent to which someone is capable 
of empathy is not necessarily related to their willingness to 
engage it in any particular situation. Empathy propensity is 
most often measured via self-report, but a novel behavioral 

paradigm, called the empathy selection task (Cameron et al., 
2019), has recently been created. Evidence related to the 
validity of the empathy selection task has been presented 
elsewhere (Cameron et al., 2019), but its reliability has yet to 
be comprehensively examined. Given that empathy is often 
studied in relation to psychological factors that vary across 
individuals (e.g., personality, interpersonal functioning, psy-
chological health), the present work examines the reliability 
of the empathy selection task for use in within- and between-
person research designs.

Empathy has been studied for decades, and for good rea-
son. Dispositional empathy is associated with interpersonal 
closeness and relationship satisfaction (Cramer & Jowett, 
2010), it predicts prosocial action (Depow et al., 2021; Pavey 
et al., 2012; Van Lange, 2008), and it facilitates the accept-
ance of social support in times of stress (Cosley et al., 2010). 
On the other hand, there are costs to feeling with those around 
us. Empathy feels effortful (Cameron et al., 2019; Ferguson 
et al., 2021), and it can lead to unfair (Batson et al., 1995) and 
even unethical (Pierce et al., 2013) behavior. Studying these 
processes requires that we define and measure empathy, and 
attempts to do so have demonstrated that it is a multifaceted 
process (e.g., see Batson, 2009; Bernhardt & Singer, 2012; 
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Davis et al., 1994; Decety & Jackson, 2004; Preston & De 
Waal, 2002), with distinct but overlapping components: an 
affective component (e.g., experience sharing; feeling what 
someone else feels), a cognitive component (e.g., perspec-
tive taking; putting yourself in someone else’s shoes), and a 
motivational component (e.g., compassion; having the inten-
tion to respond kindly to another person’s distress; Decety & 
Jackson, 2004).

The importance of reliable measures

In the context of individual difference research, an instru-
ment’s reliability refers to its ability to consistently rank 
individuals at two or more time points. That is, a measure 
that consistently ranks person A above person B on some 
trait can be said to be reliable, even if both person A and B 
are in the top 1% of that trait. This is commonly assessed 
by calculating the intraclass correlation coefficient (ICC), 
which represents the proportion of the total variance in the 
data attributed to variance between individuals across time 
points.

In experimental psychology research, reliability is often 
understood as the extent to which a task can consistently 
produce the same effect across participants (e.g., the Stroop 
task reliably elicits a reaction time cost on incongruent trials; 
Hedge et al., 2018). Minimal between-participant variability 
on these tasks makes them especially useful for researchers, 
since nearly all participants will demonstrate the effect of 
interest (i.e., nearly everyone shows a Stroop effect; Haaf 
& Rouder, 2019; MacLeod, 1991), and the within-person 
variation of the effect can be examined with precision under 
different environmental conditions. However, tasks which 
produce very little between-participant variability will also 
be unlikely to consistently rank individuals, since the margin 
of difference between participants is minimized by design 
(for a fuller discussion of this idea, see Hedge et al., 2018).

Hedge et al. (2018) report a range of test-retest reliabilities 
across commonly used experimental task indices, the majority 
of which demonstrated values of ICC =.7 or below. Some task 
indices (e.g., spatial-numerical association of response code/
SNARC effect RT) demonstrated values below ICC = .4. An 
ICC value of .4 means that, across time points, the variance 
accounted for by individuals amounts to only 40% of the total 
variance in the data, while the remaining 60% is accounted 
for by error variance and variance across testing sessions1. 
A researcher interested in examining scores on this task as a 
factor that distinguishes between individuals within a popu-
lation (i.e., between-subject variance) will therefore be at a 
disadvantage, since the variation across individuals explains 

less than half the total variance available to them. In this way, 
certain experimental tasks might be particularly ill-suited 
for individual difference research (Hedge et al., 2018) as any 
correlation between these measures and another measure 
could be a function of the task’s inability to consistently rank 
individuals (i.e., low reliability), a true lack of relation (or 
low relation) between constructs, or combination of the two 
(Dang, King, & Inzlicht, 2020).

This is an important area of concern for those interested 
in individual differences associated with performance on 
various experimental tasks. This issue is highlighted by 
several large-scale individual difference studies examining 
correlations among tasks of inhibitory control (e.g., Stroop 
task and flanker task), which have demonstrated that most 
do not exceed .2 in value and some have no demonstrated 
correlation at all (Hall, 2012; Hedge et al., 2018; Rey-Mer-
met et al., 2018). Nonetheless, since it is often theoretically 
meaningful to investigate individual differences in behavioral 
tasks, we must first assess a task’s ability to consistently rank 
individuals.

Measuring empathy

Researchers interested in trait empathy (and individual differ-
ences in trait empathy) have several well-studied and psycho-
metrically sound self-report questionnaires to choose from 
(e.g., see Neumann et al., 2015 for review). Behavioral meas-
ures of empathy are also available, many of which measure 
empathy ability and/or accuracy. For example, in the Reading 
the Mind in the Eyes test (Baron-Cohen, Jolliffe, Mortimore, 
& Robertson, 1997), participants are shown photographs of a 
person’s eyes, and are asked to which of the presented words 
best describes what the person is thinking or feeling. Interest-
ingly, a recent meta-analysis suggested only a weak relation 
(r = .10) between self-reported and behaviorally measured 
empathy (Murphy & Lilienfeld, 2019), which may be indica-
tive of a true (if small) relation between self-reported and 
behavioral measures of empathy, an inability of the measures 
to consistently rank individuals (i.e., low reliability), or both.

The empathy selection task The empathy selection task 
(Cameron et al., 2019) was developed alongside a growing 
interest in evidence that changing people’s motivations to 
empathize can shape empathic outcomes (Keysers & Gaz-
zola, 2014; Zaki, 2014). A subjective value-based decision-
making framework for understanding motivated empathy sug-
gests people are weighing the costs of empathizing against 
offsetting rewards in any given situation. While previous 
work has established that material costs (e.g., money or time; 
Andreoni, Rao, & Trachtman, 2017; Shaw, Batson, & Todd, 
1994) and emotional costs (e.g., vicarious distress; Cam-
eron, Harris, & Payne, 2016; Cameron & Payne, 2011) can 

1 In ICC calculations for absolute agreement. Session variance is 
omitted from the ICC calculations for consistency agreement.
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deter empathy behavior, the cognitive costs of empathizing 
have only recently been examined. Empathy entails a level 
of uncertainty and error—by definition, we have less infor-
mation about the internal experiences of other people than 
we do about our own and making inferences about other’s 
experience requires directed attention and working memory 
(Lin, Keysar, & Epley, 2010). Similarly, we run the risk of 
getting empathy wrong (e.g., misinterpreting cues; expect-
ing one emotion and witnessing another), and past work has 
shown that concerns about making errors impacts perceptions 
of effort (Dunn, Inzlicht, & Risko, 2019).

The empathy selection task was developed to examine 
one specific cost that can affect our behavior: the cogni-
tive work involved in empathy. Based on established effort 
avoidance tasks (i.e., the demand selection task; Kool et al., 
2010), the empathy selection task uses the logic of behav-
ioral economics to assesses one’s willingness to engage in 
empathy. This form of empathy regulation (i.e., via situation 
selection, whereby people choose situations to enter based 
upon the emotions they want to feel; Gross, 2013) is akin to 
experiences in everyday life, as people often choose to avoid 
(or not) environmental cues based on their predictions of the 
empathy demands that may arise (e.g., avoiding a donation 

solicitor on the street). The task was designed to capture the 
regulation of experience/emotion sharing, and not the other 
facets of perspective taking or compassion. However, recent 
work on people’s experience of empathy in everyday life 
demonstrates that emotion sharing, compassion, and per-
spective taking occur together around 75% of the time and 
rarely occur in isolation (Depow et al., 2021). Given these 
findings, it is reasonable to assume that individuals are not 
only engaging in experience/emotion sharing on the empa-
thy selection task, but also (and perhaps to a lesser extent, 
given the explicit instructions related to experience/emotion 
sharing) compassion and perspective taking.

The empathy selection task is a behavioral paradigm, 
wherein participants make a series of binary choices 
between completing an empathy activity (e.g., empathiz-
ing with a stranger) or a comparable activity that does not 
require empathy (e.g., labeling the emotional expression of 
a stranger; see Fig. 1)2. The nature and complexity of the 

Fig. 1  Visualization of trial procedure for the empathy selection task. 
On each trial, participants see two decks of cards and are asked to 
choose between them. After choosing, they are shown an image and 

given one of two sets of instructions. One deck will lead to instruc-
tions for the empathy task (here, DECK B), and the other to an alter-
native task (here, DECK A)

2 Cameron et  al. (2019) modified different task features to address 
different alternative explanations of empathy avoidance, but choosing 
between empathy and an alternative action is the core feature of the 
empathy selection task.
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alternative, non-empathy activity offered on the empathy 
selection task is crucial component of the task design, and 
much work has been done to establish appropriate options 
(see Cameron et al., 2019). The task is designed so that indi-
viduals will, after gaining some experience with each activ-
ity, determine which is easiest and choose it more often. 
An alternative/non-empathy activity that is comparably fun, 
easy, or that takes less time to complete, will be attractive 
to participants regardless of the costs of empathizing (Kool 
et al., 2010). The most precise versions of the task solicit 
identical emotion information across activities, and only 
vary whether participants are also instructed to engage in 
empathy (e.g., Studies 3 and 6 from Cameron et al., 2019).

Across several different samples and paradigms (e.g., see 
Cameron et al., 2019; Cameron & Inzlicht, 2020; Ferguson 
et al., 2020; Scheffer et al., 2022), results have suggested 
that people prefer to avoid empathizing with strangers, and 
that these preferences are driven by perceptions of cogni-
tive costs (e.g., mental demand, negative affect, and ineffica-
ciousness) associated with empathizing. Empathy avoidance 
on the empathy selection task has been demonstrated regard-
less of whether people are asked to empathize with pleasant 
or unpleasant emotions, and when the alternative task also 
includes emotional content (Cameron et al., 2019). Percep-
tions of cognitive costs are consistently associated with 
empathy avoidance, and people are less likely to choose the 
empathy deck as time on task increases. Similarly, manipu-
lating people’s sense of self-efficacy (via false feedback) 
during the empathy trials increases people’s willingness to 
opt into empathy on the task. Ferguson et al. (2020) demon-
strated that people were more willing to engage in empathy 
with a self-nominated loved-other than they were a stranger 
on the task, and that they reported having more self-efficacy 
when empathizing with loved-others versus strangers.

Many of the rewards (e.g., affiliation) and costs (e.g., 
helping) that often accompany empathy in the real world 
are intentionally removed from the empathy selection task 
(see Ferguson et al., 2021 for on this topic). This allows for 
more precise evaluation of the construct being assessed (i.e., 
effortful empathy approach/avoidance behavior), but also 
limits the suitability of the task for use in different contexts. 
That is, the empathy selection task is a finely sharpened 
tool which can be used to support carefully specified experi-
mental hypotheses related to effortful emotion sharing (i.e., 
via situation selection), but it is not appropriate for use as a 
general measure of “empathy,” since the complexity of the 
process of empathy is stripped away by design.

In the context of individual difference research, trial-level 
choices on the empathy selection task can be averaged into 
a summary score of task performance (i.e., proportion of 
empathy choices). As mentioned, this score does not index 
general or broadly defined empathy propensity, preference, 
or ability. Instead, summary scores on the empathy selection 

task can be understood to index one’s tendency to avoid cog-
nitive costs in the context of emotion sharing with strangers. 
Importantly, some or even most of the variance on the task 
might reflect general effort avoidance which is nonspecific 
to empathy, since deck preferences can develop entirely 
based on effort-related properties of the non-empathy deck 
(and not at all because of empathy-related properties of the 
empathy deck). For example, individuals who habitually 
engage in little effort while completing tasks and surveys 
often produce different mean scores than do higher-effort 
respondents (Huang et al., 2015). Since the empathy selec-
tion task is inherently a measure of effort sensitivity (in the 
context of empathy), associations between summary scores 
and other variables may often be driven partly or heavily by 
whether someone is a high- or low-effort responder, rather 
than by some other theoretically plausible trait (e.g., see 
Huang et al., 2015).

In short, behavior on the empathy selection task reveals 
that people avoid empathy for strangers and that people can 
be motivated to engage empathy (Ferguson et al., 2020). Of 
note, despite only preliminary reports of the task’s reliability 
(i.e., split-half reliability; Ferguson et al., 2020), individual 
difference research has already been conducted with the 
task, perhaps prematurely (Cameron & Inzlicht, 2020; Hu 
et al., 2020).

The present study

The purpose of the present research is to investigate the 
reliability of the empathy selection task within a sin-
gle session and across testing sessions. Prior work has 
reported split-half (odd-even) reliability estimates ranging 
from 0.56 to 0.80 (Ferguson et al., 2020), but summary 
score stability over time has yet to be investigated. Our 
intention with the present work is to establish the empathy 
selection task’s test-retest reliability within and between 
testing sessions, and its suitability for use as an individual 
difference measure.

We recruited participants from an online participant pool 
(Mechanical Turk) and an undergraduate participant pool, 
as both commonly used samples in psychological research 
(Buhrmester et al., 2011; Hauser & Schwarz, 2016). We 
first assess for rank order stability of scores on the empathy 
selection task (i.e., proportion of empathy choices) across 
testing sessions. Next, we examine internal consistency via 
permutation-based split-half estimation, and task perfor-
mance variability elicited within and between test sessions. 
We assess systematic changes at the trial level using general-
ized multilevel modeling which takes into account partici-
pants’ individual performance variation.
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Method

Participants

Cameron et  al. (2019) reported a large meta-analytic 
empathy avoidance effect (Hedges’ g = −0.64). A power 
analysis using G*Power indicated that we could achieve 
80% power to detect a medium effect (d = 0.45) with as 
few as 41 participants in our within-subject design. For 
sample 1 we recruited 60 participants for a two-part study 
on Mechanical Turk. From this initial sample, 10 partici-
pants did not return for part 2 of the study, two participants 
were removed because they skipped at least one question 
on the empathy selection task, and one was removed for 
providing nonsense responses, leaving a final sample of 
47 participants (n = 47; 18 female, 29 male, Mage = 35.9 
years, SDage = 9.67). Participants in study 1 were required 
to correctly answer two comprehension questions before 
they could move forward with the task.

For sample 2 we recruited 82 undergraduate students 
for a two-part study at the University of Toronto Scarbor-
ough campus. From this initial sample, 14 participants 
did not return for part 2 of the study, one participant was 
removed because they skipped at least one question on the 
empathy selection task, one was removed for providing 
only nonsensical keyword responses, and 24 were removed 
because they failed one or more comprehension questions 
(described in detail below), leaving a final sample of 42 
participants (n = 42; 34 female, 8 male, Mage = 19 years, 
SDage = 2.10).

Procedure

At time 1, participants in sample 1 completed the empathy 
selection task followed by the NASA Task Load Index 
(Hart & Staveland, 1988), the Interpersonal Reactivity 
Index (Davis, 1980), and a demographic questionnaire. 
The procedure at time 2 was identical with the exception 
that we administered the Empathy Index (Jordan et al., 
2016) in place of the Interpersonal Reactivity Index. In 
sample 2, participants completed the empathy selection 
task followed by the NASA Task Load Index, the Interper-
sonal Reactivity Index, and a demographic questionnaire 
measures at both time 1 and time 2. The NASA Task Load 
Index is an assessment of subjective cognitive effort and 
was not analyzed in the present work. Time 1 and time 
2 were two weeks apart in both studies. In sample 1, all 
measures were presented using Qualtrics software (Qual-
trics, Provo, UT). In sample 2, the empathy selection task 
was presented using PsychoPy (Peirce et al., 2019) and 
questionnaires were presented using Qualtrics.

Empathy selection task The version of the empathy selec-
tion task used here was identical to the version used in 
study 3 of Cameron et al. (2019). This version of the task 
was selected because the empathy and non-empathy deck 
instructions are very closely matched in terms structure 
and complexity, and it therefore represents a conservative 
test of empathy avoidance on the empathy selection task 
(i.e., the differences between deck activities is intentionally 
minimized). Participants in both samples were asked to read 
instructions for the task, and they were informed that they 
will be quizzed on the instructions. See Appendix 1 for full 
instructions and see OSF for materials (https:// osf. io/ ea3jy/).

After reading the instructions but prior to beginning the 
empathy selection task, all participants were required to 
answer the following two multiple choice questions: “Which 
of the following is an appropriate response on trials where 
you are told to be objective?” and “Which of the following 
is an appropriate response on trials where you are told to be 
empathic?” Response options for both questions were (a) 
“Be emotional, and provide keywords describing the inter-
nal emotional experiences you are feeling,” (b) “Be objec-
tive, and provide keywords describing the facial emotion 
expression of the person,” and (c) “Be empathic, and provide 
keywords describing the internal emotional experiences of 
the person.” The comprehension questions were asked at 
both time points. In sample 1, participants were not able to 
move forward with the task until they correctly answered 
both questions. In sample 2, participants were able to start 
the task even if they incorrectly answered one or both com-
prehension questions, and those who failed one or both at 
either time point were removed prior to analysis.

After the comprehension questions, participants began 
the trial phase of the empathy selection task. At the begin-
ning of each trial, participants were shown a pair of card 
decks on the screen in front of them. The deck on the left 
was labeled “DECK A,” and corresponded to the objective 
instructions; the deck on the right was labeled “DECK B,” 
and corresponded to the empathy trials. Participants were 
instructed to choose a deck, and after a choice was made, 
they were shown an image of an angry face from the Chi-
cago Face Database (Black and White male and female 
adults; Ma, Correll, & Wittenbrink, 2015). If participants 
chose DECK A, they read the following instructions (empha-
sis in original): “Look at the person in the picture, and try 
to identify the emotion of this person. Objectively focus on 
the external facial expression of this person. Please write 3 
keywords describing the objective facial expression of this 
person.” If participants chose DECK B, they were instructed 
to “Look at the person in the picture, and try to feel what this 
person feels. Empathically share in the internal emotional 
experience of this person. Please write 3 keywords describ-
ing the subjective emotional experience of this person.” 

https://osf.io/ea3jy/
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Participants completed 40 trials. See Fig. 1 for visualiza-
tion of trial procedure.

Statistical analysis

Behavioral data Statistical analyses were performed in R 
(R Core Team, 2021). First, empathy choice at each session 
was estimated by fitting two-level generalized linear models 
(binomial distribution) with deck choice on each trial nested 
within participant. Models were estimated using the glmer() 
function within the R package lme4 (Bates et al., 2015). 
Estimates of empathy choice were obtained from intercept 
values (i.e., without predictors in the model). Participant was 
the only random factor in these models.

Test‑retest reliability of summary scores Reliability of 
empathy choice summary scores (i.e., proportion of empa-
thy deck choice at each session) was assessed with the Pear-
son’s product-moment correlation coefficient (Pearson’s r) 
and the intraclass correlation coefficient (ICC). Pearson’s 
r indicates the strength of the linear relationship between 
two observations, but it does not take into account system-
atic error (Rousson et al., 2002). The ICC accounts for both 
consistency and systematic changes in the group of partici-
pants (Vaz et al., 2013). ICCs were calculated using a two-
way random effects model for absolute agreement (i.e., ICC 
[2,1]; Shrout & Fleiss, 1979), which is sensitive to differ-
ences between session means. ICC calculations were con-
ducted via the irr package in R (Gamer et al., 2019).

Interpretation of reliability metrics is somewhat contro-
versial, and there are no clear guidelines for interpreting 
reliability values (Crocker & Algina, 1986). It is often sug-
gested that a value of .6 should be considered “good” reli-
ability (e.g., see Cicchetti & Sparrow, 1981; Fleiss, 1981; 
Landis & Koch, 1977), though a distinction has been made 
for clinically relevant tasks which suggests a minimum value 
of .7 and ideal value of .9 (Barch et al., 2008).

As both measurement error and between-participant vari-
ability are important for the interpretation of reliability, we 
also report the standard error of measurement (SEM). A 
large SEM relative to the between-subject variance contrib-
utes to poor reliability (e.g., see Hedge et al., 2018). The 
SEM is the square root of the error variance term in the 
ICC calculation and represents the 68% confidence inter-
val around an individual’s observed score. We also present 
reliability metrics for the Interpersonal Reactivity Index 
(Empathic Concern and Perspective Taking subscales only, 
Murphy et al., 2020; administered at both time points in 
sample 2/in-lab only), the Stroop error rate, and the go/no-go 
commission error rate, so as to compare the empathy selec-
tion task to an instrument designed for individual differ-
ence research (i.e., the Empathic Concern and Perspective 

Taking subscales of the Interpersonal Reactivity Index) and 
to other commonly used experimental tasks. The Stroop and 
go/no-go data presented here were collected and made freely 
available by Hedge et al. (2018). We chose to present the 
Stroop error rate and the go/no-go commission error rate 
because these are two commonly used task metrics in indi-
vidual difference and experimental research, and because 
they demonstrate relatively weak (Stroop error rate) and 
strong (go/no-go commission error rate) test-retest reliabil-
ity. All materials, analysis code, and data are available on the 
Open Science Framework (https:// osf. io/ ea3jy/).

Trial‑level data Internal consistency of empathy avoidance 
was determined via permutation-based split-half reliability 
estimates (5000 random splits), obtained separately for each 
session, using the splithalf package for R (version 0.7.1; 
Parsons, 2020). This approach takes 5000 random (with-
out replacement) split halves of the data, and for each per-
mutation the correlation between halves is calculated, with 
the Spearman-Brown correction applied (i.e., which takes 
into account that the estimates are drawn from half the tri-
als that they could have been, Spearman, 1904). However, 
given that the choice presented at each trial on the empathy 
selection task is identical, and that the stimuli used in this 
version of the task were consistent in terms of emotional 
content (i.e., all faces expressing anger) 3, estimations of 
item consistency are less relevant than they would be for 
a questionnaire wherein each item is unique and presented 
only once. Here, we are primarily interested in the empathy 
choice variability for participants within and between testing 
sessions (e.g., practice effects; people might remember the 
format of the task and remember which deck they prefer, 
and therefore choose it more often in the second session), 
and whether these outcomes varied by sample (i.e., online 
vs. in-lab). We fit a three-level generalized multilevel model 
(binomial distribution) to account for participants’ perfor-
mance variation within and between each testing session. 
Trial responses were nested within session (i.e., time 1 or 
time 2), which were nested within participant. Trial number, 

3 To assess whether consistency of emotion expression in stimuli 
impacts internal consistency of the empathy selection task, we com-
puted permutation-based split-half reliability estimates (using 5000 
random splits) for versions of the task with multi-emotion stimuli. 
Specifically, we calculated estimates for Experiments 1a, 1b, 2b, and 
3a from Ferguson et al. (2020), because these experiments had 40 tri-
als of the empathy selection task and all included both positive- and 
negative-valenced images. The data from Ferguson et  al. (2020) are 
also publicly available on OSF (https:// osf. io/ qaxgj/). These calcu-
lations suggested Spearman-Brown-corrected reliability estimates 
from Experiments 1a, 1b, 2b, and 3a of Ferguson et al. (2020) ranged 
from rSB = 0.85 to 0.96, which is similar to the estimates reported in 
the presently reported version of the empathy selection task featuring 
only angry faces.

https://osf.io/ea3jy/
https://osf.io/qaxgj/


2644 Behavior Research Methods (2023) 55:2638–2651

1 3

session, sample, and all interactions were included as fixed 
effects in this model. Participant and session were included 
as random effects. A random slope for trial number was 
included to account for cross-level interactions.

The dependent variable for all multilevel models was 
trial-by-trial responses on the empathy selection task, and 
all multilevel models had unstructured covariance matrices. 
The glmer() function relies on an adaptive Gauss–Hermite 
likelihood approximation to fit the model to the data, and 
our models were conducted using the Laplace approxima-
tion (Liu & Pierce, 1994). The glmer() function determines 
p-values associated with each statistic based on asymptotic 
Wald tests. Predicted probabilities were calculated using 
the R package sjPlot (Lüdecke, 2020). Effect sizes were 
calculated via the r2() function from the package perfor-
mance (Lüdecke et al., 2019). Overall model effect sizes are 
presented as conditional R2, which considers both the fixed 
and random effects and indicates how much of the model’s 
variance is explained by the complete model (Lüdecke et al., 
2019). Fixed effect sizes are presented as marginal R2.

Results

Behavioral analyses

Summary scores for empathy choice at times 1 and 2 are 
presented in Fig. 2 and Table 1. As expected, across sam-
ples participants avoided the empathy deck at both time 1 
(sample 1: b = −1.30, SE = 0.32, p < .001, R2

conditional = 0.58; 
sample 2: b = −0.34, SE = 0.15, p = .028, R2

conditional = 0.21), 
and time 2 (sample 1: b = −1.77, SE = 0.46, p < .001, 
R2

conditional = 0.73; sample 2: b = −0.69, SE = 0.29, p = .018, 
R2

conditional = 0.50).

Test‑retest reliability

Reliability and agreement metrics for the empathy selec-
tion task summary scores (i.e., proportion empathy choice), 
scores on the Empathic Concern and Perspective Taking 
subscales of the Interpersonal Reactivity Index, Stroop error 
cost, and go/no-go commission rate are presented in Table 2. 
The scatterplots in Fig. 3 demonstrate the size of the SEM 
in each measure (in original units) relative to the variance in 
the data. A large SEM relative to the between-person vari-
ance in the data contributes to poor reliability (i.e., SEM is 
in the denominator and between-person variability in the 
numerator of the ICC calculation). The empathy selection 
task exceeded a standard of good/substantial reliability (.6) 
in sample 1, r = 0.67 [0.48–0.80], ICC = 0.67 [0.48–0.80], 
SEM = 0.18, and sample 2, r = 0.68 [0.47–0.81], ICC = 0.65 
[0.43–0.80], SEM = 0.15. The Empathic Concern and Per-
spective Taking4 subscales of the Interpersonal Reactivity 
Index demonstrated excellent to good reliability (Empathic 
Concern: r = 0.82 [0.69–0.90], ICC = 0.81 [0.68–0.89], 
SEM = 0.30; Perspective Taking: r = 0.78 [0.63–0.88], 
ICC = 0.78 [0.63–0.88], SEM = 0.26). The two task indices 
from Hedge et al. (2018) demonstrated moderate (Stroop 
error cost, r = 0.45 [0.22–0.63], ICC = 0.44 [0.20–0.63], 
SEM = 2.45) and good/substantial (go/no-go commis-
sion rate, r = 0.79 [0.67–0.87], ICC = 0.76 [0.60–0.86], 
SEM = 6.46) reliability.

The relationship between the ICC and the sources of 
variance across measures is shown in Fig. 4, which plots 
the three components of variance from which the ICC is 
calculated. The size of the bar is normalized for the total 
amount of variance in each measure and is decomposed into 
variance accounted for by differences between individuals 
(grey), by differences between sessions (white), and error 
variance (black). Correlational research (and the ICC) relies 
on the proportion of variance accounted for by differences 
between individuals. The Stroop error cost demonstrated the 

Fig. 2  Beeswarm plot of individual participants’ proportion of empa-
thy deck choice on the empathy selection task in sample 1 (online; 
n = 47) and sample 2 (in-lab; n = 42). Horizontal line indicates session 
average. Vertical line indicates standard error. Dashed line indicates 
chance level (i.e., 50%) of choice

Table 1  Proportion of empathy deck choice of the empathy selection 
task at each time point

Sample Time 1 Time 2
Empathy choice
[95% CI]

Empathy choice
[95% CI]

Study 1 (online) 0.32 [0.23–0.42] 0.29 [0.20–0.39]
Study 2 (in-lab) 0.43 [0.37–0.50] 0.41 [0.32–0.50]

4 One participant scored more than three median absolute deviations 
(MAD) away from the median on the Perspective Taking subscale 
and was removed prior to analysis. Including this participant does not 
meaningfully change the results presented here.
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lowest ICC which may be in part because it is a calculated 
difference score (i.e., errors made on congruent trials minus 
those made on incongruent trials). By design, within-subject 
indices like difference scores reduce the between partici-
pant variance relative to error variance. This is desirable for 
researchers interested in within-person variation in task 
performance but problematic for researchers interested in 
between-person differences. Here, we find that the empa-
thy selection task demonstrates a relatively healthy (“good/
substantial”) proportion of variance accounted for by indi-
viduals, approximately on par with or superior to the two 
other experimental tasks discussed here, but less than the 
Interpersonal Reactivity Index.

Trial‑level analyses

Internal consistency of empathy choice was estimated 
using a permutation-based split-half approach (Parsons, 
2020) with 5000 random splits. In sample 1, the Spearman-
Brown-corrected split-half internal consistency (associated 
95% confidence intervals presented in brackets) of empathy 
deck choice on the empathy selection task was rSB = 0.97 
[0.95–0.98] at time 1 and rSB = 0.98 [0.96–0.99] at time 2. In 
sample 2, the Spearman-Brown-corrected split-half internal 
consistency of empathy choice was rSB = 0.88 [0.82–0.93] at 
time 1 and rSB = 0.95 [0.92–0.97] at time 2.

The analysis evaluating within- and between-session 
effects demonstrated a significant main effect of sam-
ple on empathy choice, b = 1.28, SE = 0.57, p = .026, such 
that participants in sample 2 (in lab; proportion empathy 
choice = 0.42 [0.35, 0.49]) were more likely to choose the 
empathy deck than those in sample 1 (online; proportion 
empathy choice = 0.31 [0.22, 0.40]). Replicating Cam-
eron et al. (2019), there was a main effect of trial number, 
b = −0.03, SE = 0.01, p = .013, such that empathy deck choice 
decreased as participants progressed through the task. There 
was not a main effect of session (p = 0.133), and there were 
no interactions between any of the fixed effects (ps > .081). 

The combined fixed effect size of trial number, session, and 
sample in this model was R2

marginal = 0.048. Overall model 
effect size, including both fixed and random effects, was 
R2

conditional = 0.571. See Table 3 and Fig. 5 for model details.

Discussion

We investigated the reliability of a novel task of empathy 
behavior, the empathy selection task, to identify systematic 
performance changes across and within testing sessions and 
commonly used research samples (i.e., online, undergradu-
ates). Summary scores on the empathy selection task dem-
onstrated good/substantial test-retest reliability (ICCs = .65 
and .67), though it was considerably lower than that demon-
strated by the Empathic Concern (ICC = .81) and Perspec-
tive Taking (ICC = .78) scales of the Interpersonal Reactivity 
Index, and short of the conservative suggestion for cognitive 
and clinical measures (.70; Barch et al., 2008).

Recently, Hedge et al. (2018) documented test-retest reli-
abilities across a range of cognitive measures (e.g., Stroop, 
stop-signal task) and found that the majority of metrics had 
ICC values below .70, and many had values much lower than 
that. While the go/no-go commission error rate performed 
fairly well in terms of reliability (ICC = .76), the Stroop error 
rate was far less reliable (ICC =.44). Together, our results 
suggest that the summary scores derived from the empathy 
selection task (i.e., proportion empathy deck choice) may 
be as appropriate for use in individual difference research as 
some commonly used experimental tasks like the go/no-go 
commission error rate, but that it is likely less suited to such 
research than self-report questionnaires such as the Interper-
sonal Reactivity Index.

The mixed effects analysis, used here to better understand 
the temporal stability of the empathy selection task both 
within and between sessions across samples, showed that 
deck preference on the empathy selection task was stable 
across testing sessions but that empathy deck choice steadily 

Table 2  Test-retest reliability metrics of the empathy selection task, 
Interpersonal Reactivity Index, Stroop error cost, and go/no-go com-
mission rate. ICCs are typically interpreted as excellent (>.8), good/

substantial (>.6), and moderate (>.4) (Cicchetti & Sparrow, 1981; 
Fleiss, 1981; Landis & Koch, 1977)

Sample 1 n = 47, sample 2 n = 42, r = Pearson’s r; ICC = intraclass correlation coefficient; CI = 95% confidence interval; SEM = standard error of 
measurement; IRI = Interpersonal Reactivity Index; GNG = go/no-go. SEMs are in the original units

Measure Sample r [CI] ICC [CI] SEM

Empathy selection task Sample 1 (online) 0.67 [0.48–0.80] 0.67 [0.48–0.80] 0.19
Sample 2 (in-lab) 0.68 [0.47–0.81] 0.65 [0.43–0.80] 0.15

Empathic Concern (IRI) Sample 2 (in-lab) 0.82 [0.69–0.90] 0.81 [0.68–0.89] 0.30
Perspective Taking (IRI) Sample 2 (in-lab) 0.78 [0.63–0.88] 0.78 [0.63–0.88] 0.26
Stroop error cost Hedge et al. (study 2) 0.45 [0.22–0.63] 0.44 [0.20–0.63] 2.45
GNG commission rate Hedge et al. (study 2) 0.79 [0.67–0.87] 0.76 [0.60–0.86] 6.46



2646 Behavior Research Methods (2023) 55:2638–2651

1 3

Fig. 3  Reliability of summary scores on the empathy selection task 
(sample 1, n = 47; sample 2, n = 42), scores on the Empathic Con-
cern and Perspective Taking scales from the Interpersonal Reactivity 
Index (sample 2, n = 42), Stroop error cost (from study 2 in Hedge 
et al., 2018, n = 56), and go/no-go commission rate (from study 2 in 

Hedge et al., 2018, n = 57). Red markers indicate mean group perfor-
mance at time 1 and time 2. Error bars show ± 1 standard error of 
measurement (SEM). The SEM is the square root of the error vari-
ance term calculated from the intraclass correlation, and can be inter-
preted as the 68% confidence interval for an individual’s data point
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declined within a single testing session. That is, we did not 
find evidence of practice effects (e.g., remembering one’s 
preferred deck from time 1 and choosing it more often at time 
2) across sessions, but empathy deck choice declined as trial 
number increased. This is consistent with previous research 
demonstrating a small negative relation between empathy 
choice and time on task (odds ratio = .98 in Cameron et al., 
2019) and with other paradigms which measure effort avoid-
ance (e.g., the demand selection task, Kool et al., 2010).

We found empathy avoidance in both samples, but indi-
viduals in the online sample were less likely to choose the 
empathy deck overall than those in the lab sample. Under-
standing the theoretical basis of the empathy selection task 
is crucial to one’s interpretation of this finding. One expla-
nation is that online participants are simply less empathic 
than the lab participants (though follow-up analyses demon-
strated no differences between the samples in IRI Empathic 
Concern or IRI Perspective Taking scores). A more likely 
explanation is that individuals who are completing the task 
through Mechanical Turk are particularly motivated to 
expend as little effort as possible in the service of complet-
ing as many paid assignments as fast as possible. Thus, it 
may be expected that online samples would tend toward the 
lower-effort task (in this case, the non-empathy deck), in 
the service of efficiency and to avoid fatigue. This finding 
highlights the importance of understanding the theoretical 
basis of the empathy selection task before putting it to use. 
Here, in the absence of this understanding, differences in 
empathy choice across samples might be incorrectly attrib-
uted to true differences in empathy avoidance rather than 
individual differences in effort-sensitivity which might be 
unrelated to empathy entirely.

Fig. 4  Relative size of variance components for the empathy selec-
tion task (sample 1, n = 47, sample 2, n = 42), scores on the Empathic 
Concern and Perspective Taking scales from the Interpersonal Reac-
tivity Index (sample 2, n = 42), Stroop error cost (from study 2 in 
Hedge et  al., 2018, n = 56), and go/no-go commission rate (from 

study 2 in Hedge et al., 2018, n = 57). The intraclass correlation (ICC) 
is printed above the bar. The size of the bar is normalized for the 
total amount of variance in the measure and subdivided into variance 
accounted for by differences between individuals (gray), by differ-
ences between sessions (white), and error variance (black)

Table 3  Results from the generalized mixed effects analysis of empa-
thy choice

Note: Bolded values indicate p < .05

Predictors Odds ratio CI p

(Intercept) 0.27 0.16–0.48 < .001
Trial no. 0.97 0.95–0.99 0.013
Session 0.73 0.48–1.10 0.133
Sample 3.60 1.17–11.09 0.026
Trial no. × session 0.99 0.97–1.01 0.324
Trial no. × sample 1.04 0.99–1.09 0.081
Session × sample 1.02 0.44–2.34 0.97
Trial no. × session × sample 1.02 0.99–1.06 0.231
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There were a relatively large number of participants 
removed from sample 2 following incorrect response on 
one or both comprehension questions. It is possible that the 
instructions provided were long enough that participants 
skimmed instead of reading thoroughly, despite additional 
instruction to expect comprehension checks (i.e., “you will 
be quizzed”). However, the comprehension questions were 
quite simple, and used identical language in the response 
options (e.g., “Which of the following is an appropriate 
response on trials where you are told to be empathic?”, cor-
rect answer: “Be empathic,…”; “Which of the following 
is an appropriate response on trials where you are told to 
be objective?”, correct answer: “Be objective,…”), which 
suggests that people were not reading the instructions at all 
rather than not understanding them. This is somewhat wel-
come news, as it implies that the relatively high comprehen-
sion failure rate observed in sample 2 is more likely due to a 
lack of attention than challenging or unwieldly instructions. 
Nonetheless, it will be important for future researchers inter-
ested in using the empathy selection task to assess for inat-
tention and random responding. This is perhaps especially 
true for those interested in collecting data from online sam-
ples, as concerns about non-English-speaking workers and/
or bots on Mechanical Turk have increased in recent years 
(e.g., see Chmielewski & Kucker, 2020).

The sample 1/online data presented here were collected 
in June 2018, just prior to the observed shift in Mechani-
cal Turk data quality (e.g., as described by Chmielewski 
& Kucker, 2020). In our subsequent work using the empa-
thy selection task on Mechanical Turk, we have noticed 

a steep decline in data quality (e.g., see study 3c from 
Ferguson et al., 2020). Best practices for screening non-
English-speaking workers and/or bots should be followed 
(see Chmielewski & Kucker, 2020 for excellent examples 
of response validity indicators) when using the empathy 
selection task online. Similarly, establishing predefined trial-
level response criteria can also assist with data quality. For 
example, since the instructions for each trial were present on 
every trial (“provide three keywords…”), a failure to provide 
any of the information requested indicates a significant lack 
of understanding of task instructions and/or significant task 
disengagement. Only two participants met these criteria in 
the present work (one in each sample) and were removed 
for this reason.

Limitations Here, we tested a version of the empathy selec-
tion task which has carefully matched empathy and non-
empathy tasks (i.e., the only difference in the decks was 
the requirement to empathize in the empathy deck), and 
which uses a limited set of emotion stimuli (i.e., angry 
faces from the Chicago Face Database). It is possible that 
different iterations of the empathy selection task may be 
more or less reliable than the version tested here. Cameron 
et al. (2019) tested multiple versions of the empathy selec-
tion task, including varied deck labels, position, images 
displayed, and response style (e.g., written, binary). While 
behavioral outcomes across these versions was consistent in 
that people tended to avoid the empathy deck, it is possible 
that different versions will have different between-person, 
between-session, and error variance components, making 

Fig. 5  Predicted probabilities of empathy choice as a function of fixed effects of time on task (i.e., trial number), session (i.e., time 1 or time 2), 
and sample (i.e., online or in-lab). Dotted line denotes chance level (i.e., 50%) probability of choosing the empathy deck
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them more or less reliable and/or suitable for individual dif-
ference research. For example, it is likely that more trials of 
the task will increase test-retest reliability—from a classical 
test theory perspective, increasing a test’s length will typi-
cally reduce measurement error (Kuder & Richardson, 1937; 
see also Rouder & Haaf, 2019).

Similarly, a limitation in the present work is that the 
version of the empathy selection task used here presented 
only images of angry faces. It is possible that using a wider 
range of stimuli, particularly in the absence of additional 
trials, may prolong the learning phase of the task which may 
have downstream consequences to its reliability. That is, it 
is possible that image valence is one of several parameters 
assessed by participants when establishing a preference 
between the decks. Increasing the variation in image valence 
may therefore extend the time taken to establish such a pref-
erence. While previous work has demonstrated that individu-
als equally avoid empathy for positive and negative emotions 
on the empathy selection task (see studies 4–6 in Cameron 
et al., 2019), the extent to which these differences impact 
task reliability is an open question.

A limitation that our study shares with several other 
related studies is limited sample size. The differences in 
empathy choice across samples suggests the possibility of 
measurement non-invariance across samples, and future 
work might examine measurement invariance of the empathy 
selection task using a larger sample than was available in the 
present work. Similarly, limited sample size can affect the 
stability of the test-retest metrics. While previous work with 
the empathy selection task has reported split-half reliability 
(ranging from 0.56 to 0.80; Cameron et al., 2019; Ferguson 
et al., 2020), our results should be considered as the first test-
retest reliability estimates for the empathy selection task, 
with more work needed to refine and maximize its capacity 
for use in individual difference research.

Conclusion

The empathy selection task is a novel behavioral measure 
of empathy avoidance, and there are likely to be individual-
level factors that predict someone’s willingness to engage 
in empathy on this task. This is certainly an area of interest 
in psychological science, but we must first assess the suit-
ability of our assessments for use in correlational research. 
We find that the empathy selection task demonstrates a good/
substantial ability to consistently rank individuals, and that 
it is temporally stable within and between testing sessions. 
We therefore conclude that the empathy selection task can 
be used for individual difference research.

Appendix 1 – Empathy selection task 
instructions

After completing a consent form, participants read the fol-
lowing instructions before beginning the empathy selection 
task:

Please read these instructions carefully (you will be 
quizzed!)

In this task, you will complete a series of trials. On each 
trial, you will see two decks of cards. You should choose 
between these decks. Once you choose a deck, you will then 
see an image of a person. These are actors that we've asked 
to look certain ways and express certain emotions. Depend-
ing on which deck you have chosen, you will then be given 
one of two possible sets of instructions.

On some trials, you will be told to be objective and focus 
on identifying the emotional expression of the person in the 
image. When completing this kind of trial, try to be objec-
tive. To be objective, try to focus on which emotions the 
person's facial expression most closely resembles. On these 
trials, please provide three keywords to describe the facial 
expression of the person (Example: "sad, hurt, confused" or 
"happy, pleased, interested"). It is okay to use the same key-
words multiple times, just make sure that you are describing 
the emotional expression of the person in the image.

On other trials, you will be told to have empathy and 
share in the emotional experience of the person in the image. 
When completing this kind of trial, try to feel empathy. To 
be empathic, try to share in the internal emotional experi-
ence of the person. On these trials, please provide three key-
words to describe the emotional experience of this person 
(Example: "sad, hurt, confused" or "happy, pleased, inter-
ested"). It is okay to use the same keyword multiple times, 
just make sure you are describing the feelings and experi-
ences of the person in the image.

You are free to choose from either deck on any trial, and 
should feel free to move from one deck to the other when-
ever you choose. If one deck begins to seem preferable, feel 
free to choose that deck more often. Overall, this task will 
take the same amount of time regardless of which deck you 
choose.

Press continue when you are ready to begin.
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