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Does reading fiction improve our ability to understand one another? Correlational data suggest that lifetime
fiction exposure is positively associated with social outcomes. Experimental data suggest that fiction reading
may slightly improve social ability, although this conclusion is tenuous. Here, we test fiction’s impact on
social outcomes by conducting a study in which adult participants (N= 210) were randomly assigned to
engage in no reading for pleasure, or to read fiction or nonfiction for 45 min/day, 5 days/week, for
4 weeks. At the end of the study, participants were assessed on three classes of social outcomes: theory
of mind, empathy, and social functioning. Using structural equationmodeling, we tested the impact of fiction
reading on latent variables representing the aforementioned social outcomes. Fiction readers did not outper-
form nonfiction readers or participants who abstained from pleasure reading on any social outcome.
Nonfiction readers outperformed those who abstained from pleasure reading on the empathy latent variable.
We did not observe associations between lifetime fiction exposure and social outcomes. Taken with the
study’s limitations, which include a modest sample size, measurement issues, and the possibility that non-
study media was consumed/produced during the reading period, these data are consistent with the following
possibilities regarding fiction’s positive social impact: Such findings may reflect a priming effect, may occur
only after prolonged exposure to fiction, and/or may occur for readers who exhibit a particular kind of
engagement with the reading. Together, this study provides no new evidence of a beneficial effect of fiction
reading on social outcomes.
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Can stories help people to understand one another? Scholars across
time and disciplines have long thought the answer to be “yes” (Black
et al., 2021). After all, stories and their telling in the context of narra-
tive fiction typically focus on people, their interactions, and their emo-
tions (Hogan, 2003; Mar & Oatley, 2008; Schwering et al., 2021),
inducing embodied simulation (Mar, 2004; Mar & Oatley, 2008;
Oatley, 1999, 2016; Willems & Jacobs, 2016; Zwaan, 2016).
Scholars have gone so far as to describe fiction as “the mind’s flight
simulator” (Oatley, 2016, p. 619) in which fiction readers recruit the

very same processes used to understand people in real life (Gerrig,
1993; Mar, 2018b;Mar &Oatley, 2008; Oatley, 1999, 2016), a notion
supported by neuroimaging research (Hartung & Willems, 2020;
Mar, 2004, 2011; Mason & Just, 2009; Nijhof et al., 2015; Tamir et
al., 2016; Willems & Hartung, 2017). As described in the Social
Processes and Content Entrained by Narrative framework (Mar,
2018b) and elsewhere (Oatley, 2016), repeated exposure to fiction
may confer the hypothesized beneficial social effects through (a)
the process of repeated social simulation as a form of social practice
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and (b) the social content of the reading that provides readers with
concrete social information about the world, which readers can then
apply to their advantage in real-world social interaction.
If scholars are correct, and fiction reading does improve social abil-

ities, the consequences would be profound. For example, in the United
States, empathy is on the decline (Konrath et al., 2011), contributing
to awidespread “empathy deficit” (Hall & Leary, 2020), whichmay in
turn be reducing subjective well-being and civility (Chopik et al.,
2017). Meanwhile, political polarization is rising in the United
States (Boxell et al., 2020; Finkel et al., 2020), with a concomitant
rise in outgroup hate that may actively promote dehumanization
and hamper motivation to understand one another. Social cognitive
impairment continues to be a transdiagnostic problem in psychiatric
and neurological disorders (Cotter et al., 2018), contributing to the
daily functioning difficulties that make these disorders emotionally
and economically costly for the individual and society. Could fiction
reading be part of the solution to these problems?
Researchers have conducted both correlational and experimental

studies to answer this question. Correlational studies have shown
that increased lifetime fiction reading is associated with improved per-
formance on self-report and performance-based measures of (a) the-
ory of mind (ToM; Black & Barnes, 2015a; Black & Barnes,
2015b; Fong et al., 2013; Kidd & Castano, 2013; Mar et al., 2006,
2009; Panero et al., 2016; Tamir et al., 2016)—that is, the ability to
attribute and reason about the mental states of others—(b) empathy
(Mar et al., 2006, 2009)—that is, considering and vicariously sharing
another person’s internal states—and (c) social functioning (Mar et
al., 2009)—that is, loneliness, social network size, etc.—even after
controlling for potentially confounding variables (e.g., Mar et al.,
2009). A meta-analysis of this literature (Mumper & Gerrig, 2017)
demonstrated a medium-sized association between lifetime fiction
reading and ToM, and small- to medium-sized associations between
lifetime fiction reading and empathy, supporting the idea that fiction
reading is associated with social ability. In further support of a fiction
reading and social outcome connection, longitudinal data also suggest
an association over time between reading comprehension and later
ToM ability in children (Lecce et al., 2021; although see van der
Kleij et al., 2022), reading for pleasure and later emotional adjustment
and prosocial behavior in children (Mak&Fancourt, 2020), and fiction
reading and later helping behavior in adults (Kou et al., 2020). The
benefit of approaching fiction’s putative positive impact through corre-
lational work is that these studies may speak to how the fiction–social
ability association operates in real life, with readers having agency over
when, howmuch, andwhat they read, in a natural context, unlike a lab-
oratory setting (Black et al., 2021). The downside is that these data can-
not determine whether the association is causal in nature. Does fiction
reading improve social outcomes, or do people with stronger social
skills choose to read more fiction?
Experimental work, in contrast, can speak to the possible causal

effects of fiction reading. Indeed, experiments have shown that after
reading fiction, people show greater ToM performance (Kidd &
Castano, 2013, 2019; Kidd et al., 2016; Pino &Mazza, 2016), empa-
thy (Bal et al., 2013; Djikic et al., 2013; Johnson et al., 2013), and pro-
social behavior (Johnson et al., 2013; Koopman, 2015) compared to
nonfiction or no reading. This occurs even when the exposure to fic-
tion is short (e.g., a single short story). There are, however, notable
exceptions to these findings. Several careful and well-powered repli-
cation attempts have found no impact of fiction reading on social out-
comes (Lenhart & Richter, 2022; Panero et al., 2016; Samur et al.,

2018). A meta-analysis across all of these disparate findings in the
experimental literature demonstrated a positive, albeit small, benefit
to fiction reading (Dodell-Feder & Tamir, 2018). Subsequent
p-curve analysis has shown that this body of work has evidential
value, meaning that it is unlikely to have been influenced by question-
able research practices (Quinlan et al., 2023). That said, this conclu-
sion was also not robust, since the evidential value becomes
inconclusive when dropping single studies from the analysis. In
sum, though there exists evidence that fiction reading causally
improves social outcomes to a small degree, this conclusion is tenuous
at best.

Furthermore, there are several limitations to the existing literature
on the possible causal effects of fiction reading on social outcomes
(Mar, 2018a, 2018b). First, fiction’s effects have been overwhelm-
ingly assessed with a small number of social outcome measures
(Dodell-Feder & Tamir, 2018; Mumper & Gerrig, 2017). Most
often, social cognition is measured with the Reading the Mind in
the Eyes Task (RMET; Baron-Cohen et al., 2001), a performance-
based measure of the ability to decode mental states from solely the
eyes of White actors, and the Interpersonal Reactivity Index (IRI;
Davis, 1983), a self-report measure of multiple dimensions of em-
pathy. Though both measures are widely used in the social cognitive
literature, and exhibit adequate psychometric properties (Davis, 1983;
Olderbak et al., 2015; cf., Black, 2019 and Dodell-Feder et al., 2020),
these twomeasures do not adequately assess the full suite of processes
involved in ToM and empathy, respectively. Furthermore, besides
a few notable exceptions (Johnson, 2012; Johnson et al., 2013;
Koopman, 2015; Kou et al., 2020; Mar et al., 2009), there have
been few attempts to evaluatewhether fiction’s positive impact extend
to the downstream consequences of social cognition, into the domain
of real-world interpersonal effectiveness and social functioning. As
such, it is possible that fiction’s positive impact is largely measure-
specific, and does not generalize to a broader category of social
outcomes.

Second, the overwhelming amount of experimental work involves
short exposures to fiction (cf., Pino & Mazza, 2016). In contrast,
real-world reading habits involve frequent, prolonged, and intense
engagement with reading (Perrin, 2016; The Rise of E-Reading,
2012). It is possible that a short fiction exposure may indeed produce
a real, lasting social change (i.e., the meta-analytic g= 0.15–0.16
found in Dodell-Feder & Tamir, 2018). However, these effects
may underestimate the impact of real-world fiction reading. When
the effects of reading have the chance to accumulate over more
extended time periods, after more intense exposures, and with volun-
tary control over the reading material, this may lead to larger and
more practically significant effects than the ones observed thus far.
Alternatively, short exposure to fiction in a laboratory may produce
a positive but short-lasting impact on social outcomes that cannot be
accounted for by real change to social cognition, but instead by a
priming effect. If so, we would not expect longer, more intense read-
ing experiences to offer more robust or more significant evidence for
a causal effect of reading on social outcomes.

We conducted a longitudinal randomized controlled study to eval-
uate fiction’s putative causal impact on a broad set of social outcomes
to arbitrate between these possibilities. Participants were randomized
to engage in no reading for pleasure, or to read fiction or nonfiction for
45 min/day, 5 days/week, for 4 weeks. Fiction material included clas-
sic literary fiction used in other experiments; nonfiction material was
nonsocial (e.g., texts on natural science topics). Participants were free
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to read any of the large number of texts we provided. We selected out-
come measures to sample three related but distinct major facets of
social processes supported by multiple streams of behavioral, neuro-
imaging, and clinical research (Arioli et al., 2021; M. F. Green
et al., 2015; Ochsner, 2008; Schurz et al., 2021; Zaki & Ochsner,
2012): ToM, empathy, and social functioning. Separating and model-
ing social outcomes in this manner is also consistent with how fic-
tion’s impact on social outcomes has been studied in prior work
(Dodell-Feder & Tamir, 2018; Mumper & Gerrig, 2017). We selected
specific measures used in prior studies of fiction’s impact on social
outcomes (e.g., RMET, IRI, Moral Judgment Task [MJT], Social
Network Index [SNI], University of California, Los Angeles
Loneliness Survey; see below) in addition to measures not previously
used in such experiments in an effort to broadly sample each con-
struct. Prior work has shown that a reader’s experience with fiction
influences whether fiction impacts social outcomes (Bal et al.,
2013; Johnson, 2012; Johnson et al., 2013; Schwerin & Lenhart,
2022). To test this possibility, we includedmeasures of narrative trans-
portation to assess the extent to which one becomes mentally and
emotionally absorbed into the narrative, and intrinsic motivation to
assess the extent to which one experienced enjoyment, agency, and
value in reading during the study. Finally, we included a measure of
lifetime exposure to fiction—the widely used Author Recognition
Test (ART) (Mar et al., 2006)—to evaluate previously documented
associations between lifetime exposure to fiction and social outcomes
(Mumper &Gerrig, 2017), and test a possible interactive effect of life-
time fiction reading with an intensive fiction reading experience on
social outcomes (Kidd & Castano, 2019).We used structural equation
modeling (SEM) to test the following hypotheses: (a) The fiction read-
ing group will outperform the nonfiction and no pleasure reading
group (hereafter, “no reading”) on the social outcomes; (b) lifetime
exposure to fiction will be positively associated with social outcomes;
(c) lifetime exposure to fiction will influencewhether the intensive fic-
tion reading experience impacts the social outcomes; and (d) greater
narrative transportation and intrinsic motivation will be associated
with better performance on the social outcomes in the fiction group.

Method

Open Science Practices

The study was preregistered on the Open Science Framework at
the following link: https://doi.org/10.17605/OSF.IO/7MFWJ. The
analysis plan and target sample size were preregistered shortly
after starting data collection but prior to any analyses. In our prereg-
istration, we included a broad set of measures assessing both social
and nonsocial processes that may be influenced by fiction reading.
The focus of the current paper was on social outcomes for which
there exists the strongest evidence that fiction may positively impact
(Dodell-Feder & Tamir, 2018; Mumper & Gerrig, 2017). Thus, we
omitted all nonsocial measures collected as part of the overall study
from analysis. However, those data are freely available from the
authors upon request (see the online supplemental materials for a list
of other measures not analyzed here). The social stroop task included
in the preregistration was not analyzed due to an error in the stimulus
presentation code that made the data unusable. Likewise, of the 210
participants with complete datasets, pencil drop prosocial behavior
task data were missing for a substantial number (36%) of participants
and so we did not include these data in the analysis. Data and analysis

code are available on the Open Science Framework at https://osf.io/
6pczf/?view_only=dacf6af4faf44b3bb45ee4f41de922e4.

Sample Size Determination and Power Analysis

A target sample size (N= 300) was determined based on the
planned analytic strategy described in our preregistration. However,
after discussion among the authors since the preregistration was com-
pleted in 2017, and prior to conducting any analyses, we determined
that a different analytical approach was more appropriate. Namely, we
used SEM to take advantage of our study’s multivariate, confirmatory
nature, focused on latent constructs (i.e., ToM, empathy, social func-
tioning) comprised of multiple related measures. SEM also offered
better control of Type I error rate than our original analytic plan.
We provide the results from analyses that more closely resemble our
preregistered analysis plan in the online supplemental materials.
Importantly, the results from theses analyses alignwith those provided
by SEM.

We used the semPower package (Jobst et al., 2023) and
WebPower (Zhang & Mai, 2023) to perform sensitivity analyses.
Given N and df for each model described below, the probability of
rejecting a misspecified model with a corresponding standard
model fit criterion of root-mean-square error of approximation
(RMSEA)≥ 0.06 (Hu & Bentler, 1999) across the models was
≥96% (α= .05). We note though that our N is modest according
to most sample size rules-of-thumb for SEM (Kyriazos, 2018),
and, more generally, that variable associations stabilize at Ns
approaching 250 (Schönbrodt & Perugini, 2013). Thus, findings
from our models should be interpreted with caution. For the regres-
sion models, given N and α= .05, we had 80% power to detect
effects of f2= 0.06, or small- to medium-sized effects.

Participants

A total of 287 individuals were enrolled in the study. Of those indi-
viduals, 57 participants (19.9%) withdrew from the study before their
final study visit due to not being able to keep up with the reading
schedule, failure to respond to study personnel, and/or lockdownman-
dates during the COVID-19 pandemic that prevented participants
from returning to the lab for the postreading assessment, leaving a
final sample of 230 participants who completed the study. There
were no differences in demographic characteristics between subjects
who withdrew from and completed the study. Due to data loss that
occurredwhile transitioning the project to another institution and tech-
nical errors, of those 230 participants, we had complete outcome data
on the social measures from 210 participants, and outcome data plus
the covariates used in the models described below from 167 to 207
participants. We noteN in all models described in the Results section.

Participants were recruited from local universities and the com-
munity. Inclusion criteria included being between the ages of
18–25 (i.e., approximately college-aged), fluent in English, and hav-
ing access to an internet-connected device in order to access the
reading material and complete web-based reading logs. Exclusion
criteria included being diagnosed with a psychiatric, learning, or
neurological disorder. Demographic information was missing for
53 individuals either because the individual chose not to report
that information or due to data loss.

Of those participants whose demographic information was avail-
able, participants were on average in their early 20s, female, White,
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non-Hispanic/Latinx, and had 14 years of education (Table 1). There
were no differences among these characteristics between groups.
Reading composite scores on the Wide Range Achievement Test
(WRAT; Wilkinson & Robertson, 2006) indicated above-average
reading ability. Similarly, there were no differences between groups
on the WRAT composite score.
Participants were compensated monetarily for their participation

at $10 per hour for the behavioral sessions and $5 per day for read-
ing, and were given additional monetary bonuses of $5 per week
of reading on schedule. The study was approved by the Princeton
University Institutional Review Board and the University of
Rochester Research Subjects Review Board.

Procedure

The study was completed in three phases. In Phase 1, participants
completed a prereading assessment in lab during which they provided
demographic information, completed the WRAT, and were assessed
on the outcome measures described below. The experimenter who
performed the assessmentswas blind to the participant’s group assign-
ment at the pre- and postreading assessment. At the end of the first ses-
sion, an independent experimenter assigned participants to either
fiction reading, nonfiction reading, or no reading. The independent
experimenter oriented the participant to the reading protocol and fol-
lowed their progress over the next four weeks. Participants only knew
whether they were assigned to a reading or no reading group, but did
not know about the existence of a second reading group (i.e., fiction or
nonfiction), nor the study hypotheses.

In Phase 2, participants in the fiction and nonfiction reading
group were given electronic material to read according to a schedule
of 5 days/week, 45 min/day for the 4 weeks following their initial
study visit. Participants were free to read any days of the week and
at any time during the day. Fiction material consisted of short stories
and novellas generally considered classic literary fiction (e.g., The
Chameleon by Anton Checkhov; see the online supplemental mate-
rials). We chose to include as much material as we could access that
has been used in other work evaluating fiction’s impact on social
cognition. Nonfiction material consisted of short works primarily
on natural science topics (e.g., astronomy) that were nonsocial.
Biography, memoir, and other material focused on people or social
relationships were not included. This approach, while conflating fic-
tionality with social content, is typical of work in the field. However,
we note that it prevents us from making inferences regarding the
causal impact of fictionality versus social content, which has been
shown to make a difference on social outcomes in other mediums
(i.e., writing, as in Black & Barnes, 2021). Fiction and nonfiction
readers were asked not to read for pleasure outside of the material
provided to them as part of the study. No reading participants
were asked to not engage in any pleasure reading during the study
period.

Each day a participant read, they completed a Daily Reading
Questionnaire where they reported the material they read, how
long they read, and whether they read outside material not part of
the study for pleasure. In addition, for each reading selection com-
pleted, participants were asked “How much did you enjoy reading
this?” which they responded to using a continuous 0 (not at all)

Table 1
Demographic Information and Reading Data

Variable Fiction Nonfiction
No reading
control Group comparison

na 71 63 76
Age, M (SD) 21.2 (1.9) 21.2 (2.1) 21.2 (2.1) F(2, 172)= 0.00, p= .997, η2, .001
Sex, n (%) χ2(2, N= 174)= 2.28, p= .320, V= 0.11
Female 45 (78) 34 (65) 48 (75)
Male 13 (22) 18 (35) 16 (25)

Race, n (%) χ2(6, N= 176)= 6.45, p= .375, V= 0.14
Asian 24 (41) 15 (28) 16 (25)
Black 4 (7) 3 (6) 8 (12)
White 26 (44) 32 (60) 36 (56)
Mixed/other 5 (8) 3 (6) 4 (6)

Ethnicity, n (%) χ2(2, N= 177)= 1.32, p= .517, V= 0.09
Hispanic/Latinx 4 (7) 3 (6) 7 (11)
Non-Hispanic/Latinx 55 (93) 51 (94) 57 (89)

Education (years), M (SD) 14.1 (2.2) 14.5 (1.9) 13.6 (2.9) F(2, 113)= 1.29, p= .280, η2= .022
Wide Range Achievement Test composite, M (SD) 115.9 (11.4) 116.8 (9.6) 114.9 (9.5) F(2, 206)= 0.59, p= .558, η2= .006
Days read, M (SD) 19.3 (4.8) 20.2 (5.1) IRR= 1.04, 95% CI [0.96, 1.13], p= .328,

R2= .007
Minutes/day read, estimated marginal M [95% CI] 47.7 [45.5, 49.9] 46.3 [44.0, 48.6] b =−1.39, t= 0.87, p= .388, R2= .002
Reading enjoyment, estimated marginal M [95% CI] 3.5 [3.4, 3.7] 3.4 [3.3, 3.6] b =−0.11, t= 0.90, p= .370, R2= .003
Percent accuracy on attention/comprehension
questions, estimated marginal M [95% CI]

85.8 [84.3, 87.3] 89.7 [88.1, 91.3] b= 3.92, t= 3.53, p, .001, R2= .010

Days of nonstudy-related leisure reading, n (%) 65 (5) 25 (2) IRR= 0.54, 95% CI [0.15, 1.99], p= .353,
R2= .008

Narrative Transportation Scale, M (SD)b 4.3 (0.7) 3.7 (0.8) t(121)= 4.43, p, .001, d= 0.78 [0.43, 1.14]
Intrinsic Motivation Inventory, M (SD)c 5.2 (0.8) 5.1 (0.9) t(120)= 0.73, p= .467, d= 0.13 [−0.21, 0.47]

Note. Data are from participants with complete outcome variable data (N= 210). Totals may be less than 210 due to missing data. Estimated marginal means
are derived from linear mixed-effects models that included a random intercept for participant. Fiction is the reference group in regression models. IRR=
Incidence Rate Ratio; CI= confidence interval.
a n refers to number of cases with complete outcome variable per group. b Fiction n= 69, nonfiction n= 61. c Fiction n= 70, nonfiction n= 62.
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to 5 (extremely) star rating scale, and a set of questions assessing
their attention to the specific reading selection. Daily Reading
Questionnaire responses were monitored by study staff to ensure
adherence to the protocol. If participants missed 2 days of
reading, they were prompted by study staff to ensure they stayed
on schedule. Participants in the fiction reading condition were
sent an additional questionnaire once per week (four in total) assess-
ing narrative transportation (see below). After the 4-week period,
participants were brought back into the lab for the postreading
assessment.
In Phase 3, participants completed the postreading assessment

in which they completed the same set of tasks prereading. In addition
to these measures, all participants completed a behavioral measure of
prosocial behavior (see the online supplemental materials), and partic-
ipants in the fiction and nonfiction groups completed a measure of
intrinsic motivation (see below). After completing all study measures
and receiving payment, participants completed a Reading Fidelity
Questionnaire anonymously, where they reported whether they devi-
ated from the reading schedule in any way.We used this questionnaire
to assess general fidelity to the reading protocol. Due to experimenter
error, these data were collected for 128 out of 149 participants
assigned to read either fiction or nonfiction.

Measures

Outcome measures were selected to sample ToM, empathy, and
social functioning. Separating and modeling social outcomes in this
manner is consistent with how fiction’s impact on social outcomes
has been studied in prior work (Dodell-Feder & Tamir, 2018;
Mumper & Gerrig, 2017). We made an effort to include measures
used in prior work testing fiction’s impact on social cognition as well
as measures that assess previously untested social outcomes. Below
we describe only those measures included in the final models; all
other measures are described in the online supplemental materials
and our preregistration.

ToM Outcome Measures

RMET. The RMET (Baron-Cohen et al., 2001) assesses an indi-
vidual’s ability to decode mental and affective states depicted by
solely the eye regions of White actors/actresses by selecting which
of four adjectives (e.g., “joking,” “insisting,” “amused,” “relaxed”)
best describes the mental/affective state expressed by the eyes.
Participants complete one practice trial and 36 experimental trials.
Given the complexity of the adjectives used as response options
(Dodell-Feder et al., 2020), participants are provided with a dictionary
that defines each response option. Scores reflect the number of correct
trials. The RMET is the most commonly used measure to assess ToM
in the fiction reading literature (Dodell-Feder&Tamir, 2018;Mumper
&Gerrig, 2017). In our sample, omegawas .67, 95% confidence inter-
val (CI) [0.43, 0.81], which is similar to other fiction reading studies
using the RMET (e.g., α= .68 in van Kuijk et al., 2018) and a recent
meta-analysis of the psychometric properties of the RMET (α= .73 in
Kittel et al., 2022).

Emotion Identification Task. In this measure of emotion iden-
tification (Germine & Hooker, 2011), participants view pictures
of one White male and two White female faces. Each face is
morphed between a neutral face and one of four emotional

expressions: happy, disgusted, angry, and fearful. Participants com-
plete 60 trials in which they saw a face and identified which of the
four emotions it was expressing. Scores reflect the percentage cor-
rectly identified.

MJT. TheMJT (Young et al., 2012) assesses the degree towhich
a participant considers a character’s intention when judging the moral
permissibility of the character’s actions. Participants read 24 short
vignettes in a two intention (negative, neutral) by two outcome (neg-
ative, neutral) design.Wewere interested in the two cases when inten-
tion and outcome conflict, namely, accidental harm scenarios
(MJT-Acc) in which a character causes harm despite having a neutral
intention, and attempted harm scenarios (MJT-Att) in which a charac-
ter does not cause harm despite having a negative intention. After each
vignette, participants rate the moral permissibility of the character’s
action using a 1 (morally forbidden) to 7 (morally permissible)
scale. Brain regions selective for ToM show preferential activation
for these scenarios in which the intention differs from the outcome
(Young et al., 2007), and disruption to these regions reduces the
role of mental state information when judging moral permissibility
(Young et al., 2010). In addition, individuals with ToM impairments
show altered ratings for these scenarios (Moran et al., 2011; Young et
al., 2012). Thus, to the extent that fiction reading improves ToM, we
would expect that, compared to the control groups, ratings of moral
permissibility would be higher in the accidental harm scenarios and
lower in the attempted harm scenarios, reflecting greater attention to
the character’s intention versus the outcome of an action. Scores on
the MJ-Att were reversed so that as in the MJ-Acc condition, higher
scores indicated greater consideration of intention.

Empathy Outcome Measures

IRI. The IRI (Davis, 1983) is a self-reported multidimensional
scale of empathy. In the current study, participants completed all
four IRI subscales with three of the four being included in the
final model: perspective-taking (IRI-PT), which assesses the extent
to which an individual considers others’ point-of-view (e.g., “I
sometimes find it difficult to see things from the other guy’s point
of view”; reversed-scored), empathic concern (IRI-EC), which
assesses emotional concern for others (e.g., “I often have tender,
concerned feelings for people less fortunate than me”), and fantasy
(IRI-FS), which assesses the tendency to identify with and become
absorbed into fictional characters depicted in books, movies, or other
media (e.g., “I really get involved with the feelings of the characters
in a novel”). Each dimension is assessed with seven items rated using
a 0 (does not describe me well) to 4 (describes me very well) scale,
with higher scores indicating greater empathy. In our sample, omega
was .85, 95% CI [0.81, 0.88] for IRI-PT, .83, [0.78, 0.87] for
IRI-EC, and .85, [0.81, 0.89] for IRI-FS.

Balanced Emotional Empathy Scale (BEES). The BEES
(Mehrabian & Epstein, 1972) is a self-report measure of the vicari-
ous experience of another’s emotional experience. We used the
abbreviated seven-item version of the questionnaire. Participants
responded to each question using a −4 (very strong disagreement)
to +4 (very strong agreement) scale, with higher scores indicating
greater empathy. In our sample, omega was .65, 95% CI [0.58,
0.72], which is similar to the value reported in other studies
(Mehrabian, 2000).
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Social Functioning Outcome Measures

SNI. The SNI (Cohen, 1997) is a self-report measure that
assesses the size and nature of one’s social network by evaluating
one’s participation in 12 social roles (e.g., spouse, parent, close
friend). We calculated two scores: (a) the number of people in one’s
social network in which one has regular contact (SNI-P) and (b) the
number of social roles in which one has regular contact with others,
referred to as “network diversity” (SNI-ND).

UCLA Loneliness Scale (ULS). The ULS (Russell, 1996) is a
20-item self-report measure that assesses loneliness (e.g., “How
often do you feel that you lack companionship?”). Questions are
answered using a 1 (never) to 4 (always) scale, with higher scores indi-
cating greater loneliness. Scores were reversed to be consistent with the
other social functioning measures, such that higher scores indicated
less loneliness. In our sample, omega was .94, 95% CI [0.93, 0.95].

Medical Outcomes Study—Social Support Survey (MOS-
SSS). The MOS-SSS (Sherbourne & Stewart, 1991) is a 19-item
self-report questionnaire that assesses how often various kinds of
support (i.e., emotional, tangible, affectionate, and positive social
interaction support) are available to participants (e.g., “Someone
to help you if you were confined to bed”). Questions are answered
on a 1 (none of the time) to 5 (all of the time) scale, with higher scores
representing more social support. In our sample, omega was .95,
95% CI [0.94, 0.96].

Other Measures

Narrative Transportation Scale (NTS). The NTS
(M. C. Green & Brock, 2000) is a 12-item self-report questionnaire
that assesses absorption into a story (e.g., “I was mentally involved
in the narrativewhile reading it”). Questions are answered on a 1 (not
at all) to 7 (very much) scale, with total scores representing the sum
of the items such that greater scores indicate greater transportation.
The NTS was administered once per week to reading fiction and
nonfiction participants. Given multiple entries per participant, we
calculated multilevel omega. Within and between omega was .56,
95% CI [0.49, 0.64], and .87, [0.83, 0.90], respectively.

Intrinsic Motivation Inventory (IMI)

The IMI (Choi et al., 2010) is a 21-item self-report question that
assesses interest/enjoyment, perceived choice, and value/usefulness
of a given activity. Questions are answered with a 1 (not at all) to 7
(very true) scale, with higher scores indicating greater intrinsic moti-
vation. Fiction and nonfiction participants completed this question-
naire only during the postreading assessment session. In our sample,
omega was .93, 95% CI [0.90, 0.95].

ART

The ART (Mar et al., 2006) is a measure of exposure to different
types of print. The ART taps into real-world reading intentions (Rain
& Mar, 2014) and real-world reading habits (West et al., 1993).
Participants are instructed to indicate which authors they recognize
from a list of fiction authors, nonfiction authors, and foils (names
of individuals who are not either), which are included to discourage
guessing. Lifetime exposure to fiction is calculated by taking the

number of fiction authors recognized by the participant and subtract-
ing the number of foils to account for guessing. Higher scores indi-
cate higher lifetime exposure to fiction. Prior work has shown that
higher scores on the ART are associated with higher scores on mea-
sures of ToM and empathy (Mumper & Gerrig, 2017). Due to the
way we collected the data, we were unable to analyze item-level
data and calculate omega, although other studies using this version
of the ART have found that the fiction scale exhibits internal consis-
tency (Cronbach’s α) values≥ .90 (Mar et al., 2006, 2009).

Data Analysis

All data were analyzed in R statistical software (R Core Team,
2022) and R Studio (RStudio Team, 2020) using the following pack-
ages: confintr (Mayer, 2022), emmeans (Lenth, 2022), Hmisc
(Harrell, 2022), lavaan (Rosseel, 2012), lmer4 (Bates et al., 2015),
lmerTest (Kuznetsova et al., 2017), MASS (Venables et al., 2002),
MBESS (Ken, 2022), multilevelTools (Wiley, 2020), performance
(Lüdecke et al., 2021), psych (Revelle, 2018), rstatix (Kassambara,
2021), and semTools (Jorgensen et al., 2018).

First, we conducted a confirmatory factor analysis (CFA) to identify
the latent factor structure of the social outcome variables, separately
for each time point. We iterated this process until we identified a mea-
surement model with acceptable fit (see below) with all indicator var-
iables exhibiting acceptable loadings on the latent factor (standardized
loadings≥0.30). Using the resulting three-factormeasurementmodel,
comprised ToM, empathy, and social functioning, next, we conducted
a series of SEMs to evaluate our main study questions.We intended to
control for prereading scores using the latent variables derived from
the CFA. However, individual indicators demonstrated strong stability
from pre- to postreading with correlations as high as r= .81 for some
measures. Furthermore, the latent factors did not vary by group at
baseline (the online supplemental materials) suggesting that the ran-
dom assignment was successful. Consequently, all analyses were con-
ducted using postreading data only.

To address our main study questions, we conducted the following
structural models with the latent variables as the outcome: In the first
model, group assignment was the predictor, which was dummy-coded
with fiction as the reference group; in the secondmodel, group assign-
ment and lifetime fiction exposure (ART score) were the predictors; in
the third model, group assignment, lifetime fiction exposure, and their
interaction (calculated as the product of the indicators) were the pre-
dictors. We reran models with nonfiction as the reference group to
test for differences in the structural paths between nonfiction and no
reading. As demographic variables have been shown to impact scores
on social cognitive measures (Dodell-Feder et al., 2020), and reading
ability may impact the extent to which participants were able to
engage with the reading material, we also reran all models controlling
for demographic variables (age, sex, race/ethnicity coded as White/
non-Hispanic/Latinx or non-White and/or Hispanic/Latinx) and read-
ing ability (WRAT composite score).

Models were estimated using robust maximum likelihood estima-
tion, which generated statistics robust to nonnormal distributions in
the data, such as skewness and kurtosis. As RMET scores were neg-
atively skewed, which is common with this measure (Black, 2019),
we applied a square root transformation to the scores and reran the
measurement model described above and main SEMs (with group
and then group and ART as the predictor). Findings were unchanged
and so we report models using the untransformed data in the
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manuscript (see the R Markdown file for the analyses using trans-
formed data). We modeled residual covariances between the
SNI-P and SNI-ND as these scores were directly related (i.e.,
SNI-ND is determined, in part, by SNI-P). Acceptable model fit
for the CFAs and SEMs were evaluated using the following criteria:
nonsignificant (p. .05) χ2 statistic, Comparative Fit Index (CFI)
values .0.95, RMSEA values ,0.06, and standardized root mean
square residual (SRMR) values ,0.08 (Hu & Bentler, 1999).
We tested our secondary hypothesis that narrative transportation

and intrinsic motivation might be related to whether fiction reading
impacted the latent variables. Given that these questions pertained
to the reading groups specifically, and the analyses would have a sub-
stantially reduced N that would make SEM inappropriate, we gener-
ated factor scores for the latent variables and then conducted two
sets of multiple linear regressions, one for narrative transportation
using M NTS across the multiple reports during the reading period,
and one for intrinsic motivation using the IMI score. Specifically,
first, we regressed each latent variable score on the reader variable
(narrative transportation, and, in separate models, intrinsic motiva-
tion). Next, we regressed each latent variable score on the reader var-
iable, condition, and the interaction between these terms. If reader
engagement determines whether fiction reading impacts the social
outcome, we should observe a condition by reader variable interac-
tion, such that increasing levels of narrative transportation and intrin-
sic motivation would be associated with greater social outcomes for
the fiction group specifically.

Results

Reading Data

Overall, participants adhered closely to the reading protocol, read-
ing on average for 19.7 out of the 20 prescribed days and for
47.1 min/day out of the 45 prescribed minutes. There were no differ-
ences between groups in either value (Table 1). Participants in the
fiction and nonfiction groups reported reading material for pleasure
that was not assigned as part of the study in only 3% of days. In the
fiction and nonfiction group, responses from the Reading Fidelity
Questionnaire (N= 128) indicated that 88% of participants reported
reading logs accurately in terms of whether or not they read, 8% of
participants reported reading one to two times when they did not,
and 5% reported three to four times reading when they did not.
Participants rarely underreported the amount of time spent reading.
Eighty one percent of participants reported never reading for a longer
time than what was reported, 5% reported doing this rarely, 9%
reported doing this sometimes, and 5% reported doing this often.
Of the 19 participants who provided information about reporting dis-
crepancies, the majority (58%) noted reading 1–10 min less than
what they reported. Comprehension of and attention to the readings
was adequate, with participants answering questions with 87.6%
accuracy. Accuracy was higher in the nonfiction group (p, .001),
although the difference was small (R2= .01), and may have been
a function of the fiction-reading questions being more difficult, as
some questions asked about nonfactual information, requiring par-
ticipants to make inferences about characters and their interactions.
Participants reported moderate enjoyment of the readings, giving
them, on average 3.5 out of five stars, which did not differ between
groups. Thus, overall, we have good reason to believe that partici-
pants performed the reading largely as prescribed. In those instances

where participants deviated, the degree of deviation was small and
did not differ across groups.

Descriptive Information and Measurement Model

Descriptive statistics and bivariate correlations between study var-
iables are presented in Tables 2 and 3, respectively (descriptive statis-
tics for each group are provided in the online supplemental materials).
Within each type of measure—ToM, empathy, social functioning—
study variables were positively correlated and ranged from
small-to-large in magnitude (using benchmarks described in Gignac
& Szodorai, 2016) for the empathy measures, rs= .08–.77, and
medium-to-large for the ToM measures, rs= .22–.39, and social
functioning measures, rs= .26–.91.

We iteratively refined the measurement model with CFA until
determining an appropriate factor structure. The resulting three-factor
model—ToM, empathy, social functioning—demonstrated good fit to
the data: χ2(50)= 55.77, p= .267, CFI= 0.99, RMSEA= 0.02
(90% CI [0.00, 0.05]), SRMR= 0.05. All factor loadings were
≥0.35 and statistically significant (p, .001; Table 3).

Performance on the individual outcome measures by group at
postreading is presented in the online supplemental materials.
Between-group differences were unexpected under the null hypoth-
esis (p, .05) and small in magnitude (η2= .03–.05) for MJ-Att and
BEES. The nonfiction group outperformed the fiction and no reading
group on MJ-Att (d= 0.55, 95% CI [0.21, 0.87], d= 0.48, [0.14,
0.81], respectively, Tukey Honestly Significant Difference (HSD)

Table 2
Descriptive Statistics for Measured Variables

Variable M SD Min–max Skew Kurtosis

RMET 29.4 3.7 11–35 −1.69 5.15
EIT 0.69 0.09 0.30–0.93 −0.66 1.30
MJ-Acc 4.8 1.2 1–7 −0.49 −0.29
MJ-Atta 5.6 1.0 3–7 −0.80 0.41
IRI-PT 19.9 5.3 3–28 −0.47 −0.21
IRI-EC 19.8 5.4 1–28 −0.83 0.70
IRI-FS 19.8 6.0 0–28 −0.63 −0.13
BEES 11.3 8.4 −12–28 −0.46 −0.17
SNI-P 19.6 9.0 3–56 0.49 0.58
SNI-ND 2.3 1.4 0–7 0.18 −0.50
ULSb 38.6 11.3 5–65 −0.49 0.13
MOS-SSS 4.0 0.8 1.4–5.0 −0.68 −0.15
NTSc 4.0 0.8 1.6–6.8 −0.26 1.32
IMId 4.9 1.0 1.3–7.0 −0.61 0.44
ART-fictione 6.3 6.0 −1–39 1.84 4.46

Note. Unless otherwise noted, N= 210; RMET=Reading the Mind in the
Eyes Task; EIT= Emotion Identification Task; MJ-Acc=Moral Judgment
Task, Accidental Harm; MJ-Att=Moral Judgment Task, Attempted Harm;
IRI-PT= Interpersonal Reactivity Index–Perspective-Taking, IRI-EC=
Interpersonal Reactivity Index–Empathic Concern; IRI-FS= Interpersonal
Reactivity Index–Fantasy Scale; BEES=Balanced Emotional Empathy
Scale; SNI-P= Social Network Index–Number of People; SNI-ND=
Social Network Index–Network Diversity; ULS=UCLA Loneliness
Scale; MOS-SSS=Medical Outcomes Study–Social Support Scale;
NTS=Narrative Transportation Scale (M across the 4 weeks of reading for
fiction and nonfiction readers); IMI= Intrinsic Motivation Inventory;
ART-fiction=Author Recognition Test–Fiction.
a Values are reversed-scored such that higher scores indicate less moral
permissibility (i.e., greater consideration of a character’s intetion). b Values
are reversed-scored such that higher scores indicate less loneliness. cN=
130. dN= 132. eN= 207.
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test p, .05), and the nonfiction group reported higher scores than
the fiction group on BEES (d= 0.42, 95% CI [0.08, 0.76], Tukey
HSD test p, .05). There were no other between-group differences
on individual social measures.

Associations Between Fiction Reading and the Social
Outcomes

We first asked whether an intensive 4-week fiction reading manip-
ulation was associated with better performance on a range of social
outcomes postreading compared to an intensive 4-week nonfiction
reading and an abstention from pleasure reading. To test this ques-
tion, we conducted a SEM to evaluate the association between
group assignment and the three latent variables determined in the
aforementioned CFA. The SEM showed good model fit: χ2(68)=
76.72, p= .219, CFI= 0.99, RMSEA= 0.02 (90% CI [0.00,
0.05]), SRMR= 0.05. Compared to the no reading group, the non-
fiction group demonstrated higher scores on the empathy latent var-
iable (Figure 1A; Table 4). There were no other group differences.
We reran this model controlling for demographic variables and
WRAT score (N= 170). Model fit was adequate with absolute
model fit indices (RMSEA, SRMR) indicating acceptable model
fit—χ2(104)= 155.17, p= .001, CFI= 0.94, RMSEA= 0.05
(90%CI [0.04, 0.07]), SRMR= 0.06. The structural paths were sim-
ilar, with the nonfiction group outperforming the no reading group,
β=−0.25, p= .010, although at slightly greater magnitude.
Next, because lifetime fiction exposure is associated with social out-

comes (Mumper&Gerrig, 2017), we askedwhether the intensivefiction
reading experience impacted performance after controlling for lifetime

fiction exposure. This model also allowed us to test the lifetime fiction
exposure and social outcome association observed in other studies. To
address this question, we conducted a similar SEM described above
that included ART scores. The SEM showed good model fit:
χ2(77)= 87.34, p= .197, CFI= 0.99, RMSEA= 0.03 (90% CI
[0.00, 0.05]), SRMR= 0.05. The nonfiction group again outperformed
the no reading group on the empathy latent variable (Table 4). In contrast
to other work, we found no associations betweenART scores and any of
the latent variables (Figure 1B). We reran the model controlling for
demographic variables andWRAT scores (N= 167).Modelfit was ade-
quate with absolute model fit indices (RMSEA, SRMR), indicating
acceptable model fit—χ2(113)= 163.07, p= .001, CFI= 0.94,
RMSEA= 0.05 (90% CI [0.03, 0.07]), SRMR= 0.06. The structural
paths were similar, with the nonfiction group outperforming the no read-
ing group, β=−.24, p= .014, on the empathy latent variable, and there
being no association betweenART scores and anyof the latent variables.

Finally, we evaluated whether, as in some other work (Kidd &
Castano, 2019), the impact of the intensive fiction reading experience
was influenced by lifetime fiction reading. To evaluate this question,
we conducted a similar SEM as the one described above that also
included a group by ART interaction term. The SEM showed ade-
quate model fit: χ2(95)= 105.65, p= .214, CFI= 0.99, RMSEA=
0.02 (90% CI [0.00, 0.04]), SRMR= 0.05. We observed no interac-
tions between group and lifetime fiction exposure in predicting any
of the latent variables (Table 4). In the follow-up SEM in which we
controlled for demographic variables and WRAT scores, model fit
was adequate, with absolute model fit indices (RMSEA, SRMR) indi-
cating acceptable model fit—χ2(131)= 187.30, p= .001, CFI=
0.93, RMSEA= 0.05 (90% CI [0.03, 0.07]), SRMR= 0.05. The

Table 3
Zero-Order Correlations and Factors Loadings From the Measurement Model

Measure Zero-order correlations Factor loadings

Theory of mind
1 2 3 4 Theory of mind

1. RMET — .66 [0.45, 0.87]***
2. EIT .39 [0.22, 0.57]*** — .57 [0.39, 0.74]***
3. MJ-Acc .28 [0.15, 0.42]*** .25 [0.12, 0.37]*** — .46 [0.29, 0.63]***
4. MJ-Atta .29 [0.14, 0.45]*** .22 [0.07, 0.38]** .27 [0.12, 0.39]*** — .45 [0.29, 0.61]***
Empathy

1 2 3 4 Empathy
1. IRI-EC — .96 [0.86, 1.05]***
2. BEES .77 [0.70, 0.83]*** — .81 [0.71, 0.91]***
3. IRI-FS .41 [0.27, 0.53]*** .39 [0.26, 0.50]*** — .44 [0.29, 0.59]***
4. IRI-PT .37 [0.24, 0.49]*** .26 [0.12, 0.38]*** .08 [−0.06, 0.21] — .37 [0.24, 0.50]***
Social functioning

1 2 3 4 Social functioning
1. ULSb — .92 [0.72, 1.11]***
2. MOS-SSS .73 [0.60, 0.80]*** — .79 [0.64, 0.95]***
3. SNI-P .35 [0.22, 0.47]*** .28 [0.16, 0.40]*** — .38 [0.26, 0.50]***
4. SNI-ND .33 [0.21, 0.44]*** .26 [0.14, 0.37]*** .91 [0.89, 0.93]*** — .35 [0.23, 0.47]***

Note. N= 210. Values under zero-order correlations represent Pearson r and 95% bias-corrected-and-accelerated CI [lower,
upper] derived from 10,000 bootstrap samples; values under factor loadings represent standardized factors loadings and 95% CI
from the measurement model CFA. RMET=Reading the Mind in the Eyes Task; EIT= Emotion Identification Task;
MJ-Acc=Moral Judgment Task, Accidental Harm; MJ-Att=Moral Judgment Task, Attempted Harm; IRI-PT= Interpersonal
Reactivity Index–Perspective-Taking; IRI-EC= Interpersonal Reactivity Index–Empathic Concern; IRI-FS= Interpersonal
Reactivity Index–Fantasy Scale; BEES=Balanced Emotional Empathy Scale; SNI-P= Social Network Index–Number of
People; SNI-ND= Social Network Index–Network Diversity; ULS=UCLA Loneliness Scale; MOS-SSS=Medical Outcomes
Study–Social Support Scale; CI= confidence interval; CFA= confirmatory factor analysis.
a Values are reversed-scored such that higher scores indicate less moral permissibility (i.e., greater consideration of a character’s
intention). b Values are reversed-scored such that higher scores indicate less loneliness.
* p, .05. ** p, .01. *** p, .001.
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structural paths were unchanged; we observed no interactions between
group and ART in predicting any factors.

Associations Between Reading Engagement and the
Social Outcomes

We evaluated the possibility that fiction’s impact on social out-
comes depends, in part, on aspects of narrative engagement; specif-
ically, transportation into the narrative and intrinsic motivation to
read. We tested this idea by generating factor scores for the three
latent variables from the CFA and using multiple linear regression.
First, we tested whether reading engagement was related to the out-
comes irrespective of reading material by separately regressing each
social outcome on narrative transportation and then intrinsic motiva-
tion. As the critical test to evaluate whether fiction specifically con-
fers social benefits only for those readers who demonstrate high
levels of narrative/task engagement, we next regressed each social
outcome on reader engagement variable, reading material (fiction,
nonfiction), and their interaction.
Narrative transportation was not related to any social outcome

(ps. .08), nor did it moderate the impact of reading material
on any of the social outcomes (condition by NTS interaction term
ps. .34; Table S4 in the online supplemental materials). In contrast,
intrinsic motivation was positively associated with empathy,
β= .35, 95% CI [0.18, 0.51], p, .001, although it did not moderate
the impact of reading material on empathy, interaction term β= .12,
[−0.20, 0.45], p= .457. Intrinsic motivation was not related to the
other social outcomes (ps. .23), nor did it moderate the association

between reading material and the other social outcomes (condition
by IMI interaction term ps. .054; Table S5 in the online supple-
mental materials).

Discussion

Does fiction improve social ability in away that might help people
to understand one another? There are strong theoretical reasons to
believe that the answer might be “yes” (Black et al., 2021; Mar,
2018b; Mar & Oatley, 2008; Mumper & Gerrig, 2019; Oatley,
2016). There is also empirical support behind the idea that lifetime
fiction reading is positively associated with certain social outcomes
(Mumper & Gerrig, 2017), though support for the idea that fiction
causally improves social outcomes is more tenuous (Dodell-Feder
& Tamir, 2018; Quinlan et al., 2023). Here, we evaluated this latter
possibility by conducting a longitudinal randomized controlled
study in which participants either read fiction or nonfiction, or did
not engage in pleasure reading for 4 weeks. Compared to the labora-
tory methods typically used to address this question (i.e., single,
short fiction exposure; assessment of a limited set of social outcomes
with the same set of measures used in other studies), our study
design was more intensive, better approximated how readers may
engage with fiction in a real-world setting, while maintaining
some control over the reading, and assessed a far richer set of social
outcomes. Despite strengthening the reading manipulation in several
significant ways and offering many more possible social outcomes,
our main hypothesis, that fiction readers would show better perfor-
mance on the social outcomes postreading, was not supported.

Figure 1
Latent Variable Scores by Group and Associations With the Author Recognition Test

Note. ART=Author Recognition Test; CI= confidence interval.
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Fiction readers outperformed neither nonfiction readers nor reading
abstainers on any social outcome measure. Instead, nonfiction readers
scored higher than people who abstained from pleasure reading on
empathy. We also failed to replicate findings demonstrating an asso-
ciation between lifetime fiction exposure and social outcomes, and
an interaction effect of lifetime fiction exposure and shortfiction expo-
sure on social outcomes. Why did we not observe an impact of fiction
reading on the social outcomes despite using many of the same read-
ings and outcomemeasures included in other work with a more inten-
sive, ecologically valid reading experience? We see several strong
possibilities, many of which speak to the limitations of our study
design. We consider each of these in turn below.
First, although participants largely reported not reading nonstudy

leisure material, it is possible that a small amount of this other material
was enough to influence performance. Furthermore, while we asked

all participants to refrain from pleasure reading outside of the provided
materials, participants were not able to abstain from work or school-
related reading, which very well may have included fiction or social
nonfiction (e.g., memoir, biography) for the nonfiction group (e.g.,
for participants studying English or history for example). We had
no control over the other types of material consumed by participants
during the study period. Research suggests that other narrative media
such as television (Black & Barnes, 2015a) and video games
(Bormann &Greitemeyer, 2016), positively impacts social outcomes.
And, beyond consuming stories, producing stories in the form of writ-
ing—specifically when those stories are focused on people rather than
whether those stories are fictional—also positively impacts social out-
comes (Black &Barnes, 2021). It is possible that our participants may
have been consuming or producing other such narratives during the
four weeks in a way that may have influenced performance. To the

Table 4
Structural Equation Modeling Results

Model
Dependent
variable

Independent
variablea β [95% CI] p

Social outcomes�Group
(N= 210)

ToM

F vs. NF .16 [−0.02, 0.35] .092
F vs. NR .00 [−0.22, 0.23] .968
NF vs. NR −.17 [−0.34, 0.00] .056

Empathy
F vs. NF .13 [−0.06, 0.32] .177
F vs. NR −.07 [−0.25, 0.12] .485
NF vs. NR −.20 [−0.37, −0.04] .019

Social functioning
F vs. NF −.04 [−0.21, 0.13] .676
F vs. NR .06 [−0.11, 0.22] .504
NF vs NR .09 [−0.09, 0.27] .312

Social outcomes�Group +
ART (N= 207)

ToM

F vs. NF .17 [−0.02, 0.36] .090
F vs. NR .02 [−0.20, 0.24] .864
NF vs. NR −.15 [−0.33, 0.02] .082
ART .14 [−0.06, 0.33] .185

Empathy
F vs. NF .14 [−0.05, 0.33] .143
F vs. NR −.05 [−0.25, 0.14] .609
NF vs. NR −−−−−.20 [−−−−−0.37, −−−−−0.03] .028
ART .02 [−0.09, 0.14] .702

Social functioning
F vs. NF −.04 [−0.21, 0.13] .659
F vs. NR .04 [−0.12, 0.21] .607
NF vs. NR .08 [−0.10, 0.27] .381
ART −.01 [−0.17, 0.14] .884

Social outcomes�Group×
ART (N= 207)

ToM

F vs. NF×ART −.03 [−0.31, 0.26] .859
F vs. NR×ART .03 [−0.24, 0.29] .854
NF vs. NR×ART .05 [−0.13, 0.23] .614

Empathy
F vs NF×ART −.11 [−0.26, 0.05] .178
F vs NR×ART −.07 [−0.25, 0.11] .436
NF vs NR×ART .02 [−0.14, 0.17] .839

Social functioning
F vs. NF×ART −.04 [−0.23, 0.14] .644
F vs. NR×ART −.15 [−0.37, 0.07] .188
NF vs. NR×ART −.11 [−0.30, 0.07] .239

Note. CI= confidence interval; F= fiction; NF= nonfiction; NR= no reading; ART=Author Recognition
Test; ToM= theory of mind.
a The first group listed in the independent variable column is the reference group. Bold values indicate p, .05.
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extent that participants randomly assigned to read nonfiction wanted
to read fiction during the study period, they may have sought out
these other forms of narrative fiction (e.g., television, podcasts) or
person-focused material (e.g., biography).
Second, fiction’s positive impact on social cognition may take

two forms: an immediate and transient postreading prime and a
slow-to-develop and durable social cognitive change. On the first
account, fiction’s social content and the social processes they invite
may make the reader temporarily more interested and attentive to
mental and emotional states, and temporarily activate the processes
used to understand those states for use in other contexts (Lenhart &
Richter, 2022; Mumper & Gerrig, 2019; Panero et al., 2016). This
account is consistent with existing experimental work where par-
ticipants are tested in the same laboratory session immediately
after reading (cf., Lenhart & Richter, 2022). Since the final testing
phase occurred within several days after the 4-week reading period,
but not immediately after consuming any particular reading material,
we would have missed the effect if it is, in fact, due to priming.
On the second account, fiction may lead to a durable positive

change in social outcomes only after repeated engagement with fiction
in which social cognitive processes may be practiced and honed.
Repeated exposure to different social agents, interactions, and con-
texts in different texts allows for the opportunity to build a body of
new social knowledge large enough to be used beneficially in real-
world social interaction (Mar, 2018b). As part of this ongoing process,
fiction may need an incubation period of sorts where the reader has
time to evaluate, elaborate, and self-reflect on the material for it to
have an impact on how they think about others (Appel & Richter,
2007; Bal et al., 2013). People may also simply need more time to
accumulate fiction reading experience than the four weeks offered
here. Both of these accounts are supported by the robust association
between lifetime fiction reading and social outcomes (Mumper &
Gerrig, 2017), and studies showing that fiction’s positive social effect
is observed not immediately after, but only after some time has passed
(Appel & Richter, 2007; Bal et al., 2013). If this account is accurate,
the final testing session may not have been long out enough after the
end of the reading period for the necessary incubation period, and/or
the amount of reading may not have entailed the necessary amount or
intensity of social cognitive practice and social knowledge building to
detect the longer-lasting changes. Another possibility related to these
ideas is that reading multiple short stories, as opposed to full books,
may compromise these processes, preventing readers from more
fully engaging with the characters and narratives in the way that pro-
motes social cognitive change. In potential support of this idea, some
of the largest experimental effects of fiction reading comes from a
study in which participants read entire books (Pino & Mazza, 2016).
Third, as demonstrated by others, fiction’s social impact may

depend on characteristics of the reader (Bal et al., 2013; Koopman,
2015, 2016; Schwerin & Lenhart, 2022; Tamir et al., 2016) and read-
ing (Fong et al., 2013; Koopman, 2016; Schwering et al., 2021). On
this possibility, although we found an association between intrinsic
motivation to read and empathy, this association was not specific to
fiction readers. Said otherwise, participantswho reported greater inter-
est in and enjoyment of the readings, effort expended reading,
increased choice in reading, and increased perceived value of the read-
ing, whether it was fictional or nonfictional, were more likely to self-
report higher levels of empathy. This finding converges with other
studies demonstrating a positive association between intrinsic motiva-
tion and empathy (Findyartini et al., 2020; Oh & Roh, 2022), which

might simply speak to the idea that empathy is a motivated phenom-
enon (Zaki, 2014) that may be higher in people who generally dem-
onstrate an approach orientation to tasks. Nevertheless, we only
tested for two such characteristics of the reader, leaving open the pos-
sibility that other intrapersonal factors and text variables that we did
not evaluate here strongly influenced whether fiction reading had a
positive social impact.

Fourth, our study deviates from other empirical work by evaluating
fiction’s impact on latent social variables in which we incorporated a
range of social indicators across a range of social constructs. We pro-
pose that this is a strength of the current approach, in that it allowed us
to evaluatewhether fiction’s positive impact was on a class of variables
versus a single measure. This issue is particularly important given that
most studies have relied on a single measure, the RMET, which suf-
fers from critical limitations (Baker et al., 2014; Black, 2019;
Dodell-Feder et al., 2020; Peterson & Miller, 2012). To illustrate
this point, in our dataset, we observe a positive association between
RMET performance and ART scores (square-root-transformed as in
other studies; Kidd & Castano, 2013; Panero et al., 2016; Samur et
al., 2018), r(205)= .14, 95% CI [−0.01, 0.25], p= .043, which is
consistent with meta-analytic findings (Mumper & Gerrig, 2017),
although the magnitude of association here is smaller. However, we
did not observe an association between ART scores and the broader
ToM latent variable, which included additional measures of mental
state decoding and judging intentions when assigning blame for
actions. This could suggest that, as a rule, fiction’s positive impacts
do not generalize to the broader category of a given social outcome.
This may help to explain why we also did not observe associations
between ART score and the social outcomes in the SEMs.

Finally, we note that several methodological issues may have con-
tributed to the findings observed here. First, we may have been
underpowered to detect effects including those tested in the SEMs
and tests of the interaction between condition and transportation/
intrinsic motivation in predicting outcomes. Second, RMET and
ART scores were skewed, and demonstrated some range restriction.
Although this is commonly observed for both measures (e.g., Black,
2019;Mar et al., 2006), this may have contributed to attenuated asso-
ciations and false negatives. Third, although typical of RMET and
the version of the BEES used here (Mehrabian, 2000; van Kuijk et
al., 2018), both measures exhibited low internal consistency.

In summary, findings from our study suggest the following possibil-
ities regarding fiction’s social effects. First, contrary to other work, an
intensive, several weeks long fiction reading experience in a context
that better resembles real-world reading behavior does not positively
impact social outcomes. That said, this does not preclude the existence
of a priming effect or a positive effect of fiction reading after more pro-
longed exposures. This also does not preclude an effect of fiction read-
ing on social outcomes that is smaller in magnitude than what wewere
able to detect with our sample size and the specific analysis approach
we took here. Second, though lifetime fiction exposure is positively
associated with certain measures of social cognition, these positive
associations may not generalize to the broader social construct.
Third, fiction reading may contribute to improved social ability, but
only for certain readers who exhibit specific types of narrative engage-
ment not tested here. Due to the limitations of this study, which include
a modest sample size, issues in measurement, and limited control of
nonstudy-related narrative consumption and production during the
study period, we cannot conclusively rule-in or rule-out any of these
possibilities. Nevertheless, this study provides no new evidence of a
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beneficial effect of fiction reading on social outcomes.We recommend
that in future work, researchers carefully delineate possible priming
effects versusmore durable changeswithmore naturalistic experiments
that capitalize on positive aspects of reader engagement (e.g., transpor-
tation, intrinsic motivation to read;Mar, 2018b), and test for other char-
acteristics of readers, readings, and their possible interactions
(Koopman, 2018) that may influence fiction’s social effects.
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