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ARTICLE INFO ABSTRACT

Keywords: Activities that require mentalizing, such as meditating or reading literary fiction, have been shown to enhance
Theory of mind Theory of Mind (ToM) (e.g., Tan, Lo, and Macrae, 2014; Kidd & Castano, 2013). In this article, we conjecture that
Listening in relatively greater mentalizing effort also occurs when individuals can only listen in on a conversation, compared to
g::‘:li;iggn those who actively participate in it. Therefore, those who listen in should show better performance on subsequent

ToM tasks. Participants (N = 77) were divided into triads and randomly assigned to be Interlocutors (a Director
and a Matcher) or Listeners. In each triad, Interlocutors completed a collaborative figure matching task while
talking to each other, while Listeners completed the same task while listening to live audio of the Interlocutors’
conversation. All participants then completed two Theory of Mind measures. Multivariate analyses show that
Listeners outperformed Interlocutors on both measures, but the pattern is significant only for one measure. These
results complement existing theorizing and findings regarding the potential benefit of participating in activities
that train ToM and may also help explain the often-observed stronger ToM performance of those (e.g., women)

Social cognition

who, at least in certain contexts, have typically been discouraged from participating actively in conversations.

Introduction

Humans’ capacity to reason about the minds of other humans is
thought to be unparalleled in the animal world. It is also considered
to be a key factor in the evolutionary success of Homo sapiens over
their Neanderthal cousins because it greatly enhanced our capacity for
cooperation (Culotta, 2010). Such a capacity to reason about the minds
of others is known as mentalizing or Theory of Mind (ToM).

In its most basic form, ToM is the simple recognition that others have
a mind that differs from our own, a question of some importance in the
animal-human comparative work where the concept of ToM first origi-
nated (Premack and Woodruff, 1978). For our purposes here, however,
what is of greater interest are advanced forms of ToM, which involve
higher-level and the integration of cognitive processes (Goldman, 2006),
and reflect the capacity to accurately infer and represent other people’s
thoughts, emotions, and complex mental states such as beliefs and in-
tentions (Heyes and Frith, 2014). By underpinning social, emotional,
and collective intelligence (Mayer et al., 2012; Vonk and Pitzen, 2017;
Woolley et al., 2010), advanced forms of ToM aid social functioning.

Given the centrality of ToM processes for humans, it is unsurprising
that we come into the world soft-wired for it. Newborns appear to be
predisposed to develop social abilities related to ToM (e.g., Happé and
Frith, 2013), and there is growing evidence that ToM processes are sup-
ported by a network of specific brain regions (Frith and Frith, 2006).
As in all matters human, however, the development and deployment of
ToM processes are influenced by experience.

Activities that require mentalizing enhance tom

Researchers have only recently started investigating what kind
of experiences enhance ToM processes in neurotypical adults.
Tan et al. (2014) found that a brief mindful meditation exercise en-
hances performance on one of the most commonly used tests of ToM,
the Reading the Mind in the Eyes Test (RMET; Baron-Cohen et al.,
2001). The purported mechanism is that meditation requires focusing
on one’s own bodily and psychological states, thus increasing interocep-
tive awareness. From this perspective, meditation is essentially an ex-
ercise in self-directed mentalization, which then translates into greater
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performance on other-directed mentalization. More recent research, us-
ing longer training and a different measure of ToM, provided converg-
ing evidence that mental training that focuses on metacognition and
perspective-taking can also improve ToM, through paths other than in-
teroceptive awareness (Trautwein et al., 2020), and that such changes
go hand in hand with changes in brain morphology in areas known to
support ToM processes (Valk et al., 2017).

Other, seemingly unrelated tasks may also yield greater ToM by al-
lowing people to practice mentalizing. For example, habitually reading
narrative fiction is positively correlated with ToM performance (e.g.,
Castano et al., 2020; Kidd and Castano, 2017; Mar et al., 2006). This
relationship may be a result of the fact that narrative fiction focuses
on the intricacies of human personal and social relations. In order for
readers to understand the plot, motivations, and relationships between
fictional characters, they have to understand the inner life of charac-
ters — probably through a process of simulation (Gallese and Gold-
man, 1998; Oatley, 1999). Experimental evidence supports this causal
hypothesis. In a series of experiments, Kidd and Castano (2013) as-
signed participants to read short stories (or excerpts of novels) cate-
gorized as either literary fiction or popular fiction, and subsequently
assessed participants’ performance on a variety of ToM tests, including
the RMET. Results showed that reading literary (but not popular) fiction
resulted in stronger performance on these measures (see also Kidd et al.,
2016; Kidd and Castano, 2019; Pino and Mazza, 2016; Schwerin and
Lenhart, 2022; van Kuijk, Verkoeijen, Dijkstra, and Zwaan, 2018). Kidd
& Castano (2013) proposed that while popular fiction confirms pre-
existing schemas, for instance in terms of social categories and person-
ality types, by presenting characters who are coherent and transparent,
the obscure characters of literary fiction defy easy categorization and
understanding, and force the reader to engage in mentalizing. A simi-
lar point is made by cognitive literary theorist Lisa Zunshine: While all
fiction requires understanding characters’ embedded mental states, lit-
erary fiction "make[s] the reader infer implied mental states in addition
to (and sometimes instead of) spelling some out" (Zunshine, 2019; p. 5).

Consistent with research on exposure to fiction in adults, other re-
search has demonstrated a similar mechanism in children. Peskin and
Astington (2004) read children fictional stories that varied, depending
on the condition, with respect to the presence vs. absence of metacog-
nitive language. Unexpectedly, yet consistent with the causal mecha-
nism proposed here, it was the children who were read fiction with-
out metacognitive language that subsequently scored higher on ToM
tasks. In other words, having to infer characters’ thoughts and feelings
for themselves, instead of being told what these were (via metacogni-
tive language), strengthened their mentalizing skills (Peskin and Asting-
ton, 2004).

Another set of findings emerging from an experiment focusing on
film is also consistent with the idea that, when it comes to men-
tal states language and ToM development, less is more. Building on
theorizing developed for written fiction (Kidd and Castano, 2013),
Castano (2021) reasoned that art films, similarly to literary fiction, im-
ply the characters’ mental states, while Hollywood films make them
more explicit, and even "observable" to viewers through exaggerated
facial expressions and close-ups. Consistent with this rationale, it was
found that, compared to those who watched Hollywood films, partici-
pants who watched art films subsequently performed better on two mea-
sures of ToM.

Finally, other studies found enhanced ToM performance after show-
ing participants award-winning TV dramas as opposed to documentaries
(Black and Barnes, 2015b), by reading a series of metaphorical as op-
posed to non-metaphorical short stories (Bowes and Katz, 2015), and
by asking participants to focus on the narrative aspect while playing a
video game — as compared to no specific instructions or instructions to
ignore the story (Bormann and Greitemeyer, 2015).

The research reviewed above suggests that the effect on ToM perfor-
mance resulting from engaging in certain kinds of experiences (medita-
tion, reading literary fiction, watching art films, and watching award-
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winning TV drama) is due to the fact that these experiences require
greater mentalizing than the control tasks given in each experiment.
Other mundane experiences also vary in the degree to which they re-
quire mentalizing. One of these experiences is conversation.

Listening in requires (Greater) mentalizing

It can be safely said that most, if not all, conversations require some
mentalizing. The degree of mentalizing, however, can vary significantly
depending on a host of factors, such as heterogeneity in prior knowledge
of the topic or the characteristics and personal history of the partici-
pants in the conversation (Clark, 1985; Lewis, 1979; Stalnaker, 1978).
The amount of required mentalizing effort can also be a function of the
context in which the interaction occurs. Imagine an expert being inter-
viewed for a podcast. The interviewer and expert are discussing a new
product the expert has recently designed. The expert is drawing parallels
to other well-known products, using analogies and detailed descriptions.
Being actively engaged in the conversation, the interviewer conveys his
level of understanding through non-verbal and verbal utterances (e.g.,
"Oh yes, I see!" or "Huh?"). As a consequence, the expert adjusts and
adapts what she is saying. The interviewer can even improve his under-
standing of what the expert intends to say by asking direct questions.
Back and forth questioning allows interlocutors to share the burden of
achieving mutual understanding by relying on their partner to fill in any
gaps in understanding (Clark and Wilkes-Gibbs, 1986; Goffman, 1976).

Now imagine the people who are listening to this podcast at home.
They do not have this benefit: they cannot convey their understand-
ing of the conversation, or lack thereof, nor can they ask for clarifi-
cation. Furthermore, while the interlocutors only have to track each
other’s minds, listeners have to track the minds of both interlocutors. It
should be stressed that having the same goal as the interlocutors means
that listeners are not passively overhearing a conversation: they are re-
quired to engage in a difficult task. When it comes to developing an
understanding of the topic, listeners are at a disadvantage (Schober and
Clark, 1989). However, they may be benefiting from their status in a
broader sense. We hypothesize that because they have to deploy their
mentalizing abilities to a greater extent than interlocutors, individuals
who can only listen in to a conversation will subsequently perform bet-
ter than interlocutors on ToM tasks.

The current experiment

To test this hypothesis, we borrowed a tool from psycholinguis-
tics, the referential communication task (Krauss and Weinheimer, 1966;
as modified by Schober and Clark, 1989). This task typically involves
groups of three people, each given a different role. Two are Interlocu-
tors (in the role of Director and Matcher), and one is a Listener. In each
triad, the Director gives instructions to the Matcher about the position of
abstract (Tangram) figures within a grid (see Fig. 1) to get the Matcher
to arrange six figures in a particular order. Interlocutors complete this
task while talking to each other from different sides of a visual bar-
rier. Listeners listen to the audio of this conversation and attempt to
complete the same matching exercise as Matchers. Consistent with the
rationale proposed above, research has shown that Listeners perform
more poorly than Interlocutors on this task (Schober and Clark, 1989).
We made use of the same paradigm, and we expect (1) to replicate the
finding that Listeners perform more poorly than Interlocutors, and (2),
most importantly, that Listeners will perform better than Interlocutors
on ToM measures collected subsequently.

ToM is a complex, multifaceted construct that encompasses concep-
tual knowledge, cognitive processes, and social competence/motivation
(Apperly, 2012), and it has affective and cognitive dimensions
(Apperly and Butterfill, 2009; Frith and Frith, 2008), which are cap-
tured by different measures. In this study, we thus used two measures
of ToM: one, the Reading the Mind in the Eyes test (Baron-Cohen et al.,
2001), which is considered more socio-perceptual and affective
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Fig. 1. Referential communication task hosted on Qualtrics™ platform.

(Schurz et al., 2014, 2021); and one, the False Belief Understand-
ing (Rowe et al., 2001), which is considered more socio-cognitive
(Meinhardt-Injac et al., 2018).

Method
Participants

86 participants were recruited from the NYC area via craigslist.org
and compensated $10 for participation. Participants were required to
be strangers to each other. Upon arriving at the laboratory, they were
randomly assigned to one of three roles (Matcher, Director, or Listener)
by having them choose one of three folded slips of paper with the (hid-
den) word “matcher,” “director,” or “listener.” Although we sought to
have three participants per session, to avoid not being able to have
the minimum of three participants, when possible, we over-recruited,
scheduling 4-5 participants. In a few cases, this resulted in having two
listeners, instead of only one. In those cases, for random assignment,
we had four folded slips of paper, two of which had the word “listener.”
Listeners were in separate rooms and completed the task independently,
listening to the interaction between Directors and Matchers. Nine partic-
ipants were excluded from the analyses. Eight were Listeners and were
excluded for the following reasons: microphone not working (N = 1);
headphones not working (N = 2); did not follow instructions and went
ahead of Interlocutors in their task completion (N = 3); took a phone
call and rushed out (N = 1); withdrew from the study midway (N = 1).
One was a Matcher, excluded because they went ahead of the Director
in guessing. This did not affect the Director’s action, but while it could
have affected the Listener, this is moot since this specific Listener was
one of the eight that were excluded on their own (de)merit. Although
every session had at least one Listener, the final sample that we analyzed
comprises 6 cases in which there was no Listener corresponding to the
Director and Matcher. The decision not to delete the entire triad when
one individual needed to be excluded follows from the fact that we are
not looking at processes that emerge from the interaction of three in-
dividuals, but rather at the effect (on social cognition) that assuming a
specific role in the task has on the individual assuming that role. The
final sample was thus of 77 (27 Directors, 26 Matchers, and 24 Listen-
ers). The sample consisted of 37 women and 40 men with the following
racial breakdown: 34% Black, 32% White, 14% Asian, 12% Latin, 8%
other. 60% of participants had a college/graduate-level education. The

mean age was 39 years (SD = 12; range = 19-63). Informed consent for
experimentation was obtained from all human participants, and the re-
search was conducted in accordance with the Declaration of Helsinki.
This research study was approved by the institutional review board of
the New School for Social Research (protocol #2017-1012).

Procedure

Interlocutors sat at individual computers on different sides of a vi-
sual barrier and completed four rounds of the Tangram matching task.
In each round, Directors were presented with six Tangram figures ar-
ranged in a 3 x 2 grid labeled 1 to 6, with two unused Tangram figures
displayed next to the grid. Matchers were presented with eight Tangram
figures alongside an empty 3 x 2 grid labeled 1 to 6 (see Fig. 1). Qualtrics
software was used to present the material and carry out the task. The
Director gave instructions to the Matcher, guiding them to place the fig-
ures into the grid as quickly and accurately as possible. Matchers and
Directors were instructed to talk with each other freely. Listeners sat
in a separate room and listened to a live audio stream of the Interlocu-
tors’ conversation and completed the same matching of the Tangram
figures, using the same Qualtrics interface as Matchers. All participants
then completed a series of tasks. While other measures were collected
for different purposes, here we present the two ToM measures that were
collected. No other measures were ToM measures and thus are not rel-
evant to the hypothesis tested here.

Measures

Figure matching score
A score was computed as the percentage of correct matches over the
four trials.

Reading the mind in the eyes (RMET)

This task asks participants to identify the emotion/mental state that
people are expressing in 36 pictures of the eye region by choosing one
out of four options that describe emotions and other mental states, which
differ from one picture to the next. For instance, one photo of the eye re-
gion is presented along with the four options joking, insisting, amused,
relaxed, while another one has the four options serious, ashamed, bewil-
dered, alarmed. For each of the 36 trials, only one response is considered
correct (Baron-Cohen et al., 2001). Responses are coded 0 when wrong
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and 1 when correct, and a sum is computed. High scores indicate that
participants can correctly infer the mental states of others. Participants
can score from 0 to 36.

False belief understanding (FBU)

Participants completed a test of understanding false beliefs, which
is considered a cognitive measure of ToM. While the false belief test is
typically associated with research with children, whose ToM is still de-
veloping, the specific version used here has been developed for, and used
with, adults (Rowe et al., 2001). In the present study, the scenario we
used (taken from Rowe et al., 2001; p. 616) had participants listen to a
short story in which the two protagonists are Richard and Ann, a couple
engaged in the renovation of their spare bedroom. In the story, Richard
begins the redecorating while Ann is at work, and he leaves a message
with Ann’s colleagues in which he informs her that he has begun the
redecorating and asks her to call him. Ann gets the message, but she is
in a rush and does not call Richard. When she arrives home, Richard
says, "You're going to be surprised when I tell you what I've been doing
this afternoon." Participants are then asked why Richard says this. Scor-
ing for correct answers followed the same rules as Rowe et al. (2001).
To be correct, participants had to show more than simply a superficial
first-order false belief, such as "Richard doesn’t know Anne has gotten
his message" (A doesn’t know Y). Instead, participants have to show
they understand the rationale behind the belief, "Richard thinks Anne
doesn’t know he’s had the afternoon off"' (A thinks B doesn’t know X;
a second-order false belief). In the study by Rowe et al. (2001), what
they define as normal adults responded correctly to the second-order
false belief approximately 65-70% of the time. This FBU task was cho-
sen because it has been used in previous studies that look at factors that
may improve ToM performance in adults (Pino et al., 2017), and be-
cause it complements the more socio-perceptual, affective measure that
is the RMET (Schurz et al., 2014, 2021). The FBU is considered more
of a socio-cognitive measure of ToM (Meinhardt-Injac et al., 2018). To-
gether, these two tasks capture the multifaceted, complex construct of
ToM.

Results

SAS (SAS Institute Inc., 2014) was used for statistical analyses. We
conducted a post-hoc power analysis to determine our achieved level of
statistical power. Our hypothesis did not differentiate between our two
measures of ToM, so we carried out our power analysis using a com-
posite score obtained by averaging the two ToM measures (after stan-
dardization). In G*power (Faul et al., 2007), we used a T-Test, Post hoc
estimator, a =0.05, with the actual effect size obtained by comparing
Interlocutors and Listeners on the composite score (Cohen’s d = 0.74).
This revealed 0.84 power. First, we checked that men and women were
equally distributed across the three roles, y2 (2, N=77) = 2.84,p = .24.
Second, we looked at the performance on the figure matching task
(M = 80%; SD = 23.82). Since Directors do not have a performance
score, the comparisons are only between Matchers and Listeners. It was
found that while Matchers (M = 85.41%) scored higher than Listen-
ers (M = 74.13%), the difference was not significant, F(1, 48) = 2.91,
p=.09, n2 = 0.06. Third, we tested the effects on ToM measures, namely
the RMET (M = 24, SD = 4.5) and the FBU (M = 0.52, SD = 0.50).
For FBU, three independent coders of participants’ responses came to
a high level of agreement in deciding whether the response indicated
second-order ToM understanding (Fleiss’ kappa = 0.84), and any dis-
agreements were resolved by consensus. Since our hypothesis was that
Listeners perform better than Interlocutors (Directors and Matchers) on
the ToM measures, we report this specific contrast, followed by the om-
nibus F for the main effect of Role.

Our rationale did not differ for the two measures of ToM. Thus, we
first conducted a MANOVA test (DVs: FBU and RMET). The specific
contrast was significant, F(2, 73) = 4.48, p = .01 [omnibus effect: F(4,
146) = 2.19, p = .07]. Means are reported in Table 1, and graphically
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represented in Fig. 2. Looking at the two ToM measures separately re-
vealed a significant effect for RMET, F(1, 74) = 6.69, p = .01, 4% = 0.04
(omnibus F = 3.36, p =. 04) but a non-significant one for FBU, F(1,
74) = 3.02, p = .08, 72 = 0.03 (omnibus F = 1.52, p =. 22). When to
the same analysis we added gender as a covariate, the effects described
above did not change: significant effects remained significant and non-
significant effects remained non-significant. The MANOVA test for gen-
der was not significant, F(2, 70) = 1.90, p = .15. Looking at the two
ToM measures separately revealed a significant effect of gender for the
RMET (M = 25.05 vs. 23.02; t(71) = 1.96, p = .05) but not for the FBU
(M = 0.54 vs. 0.50; t(71) = 0.22, n.s.).

An alternative way to assess whether Role had the same effect on the
two ToM measures consists of testing a model which included the Inter-
locutors vs. Listeners contrast, a within-participants factor with two lev-
els (RMET vs. FBU), and their interaction. We thus standardized RMET
and FBU scores and carried out this analysis. The specific contrast testing
our hypothesis was significant, F(1, 75) = 8.78, p = .01 [omnibus effect:
F(2, 74) = 4.35, p = .02], but the interaction effect was not significant.
The absence of an interaction conveys that the hypothesized effect is not
significantly different for the RMET and FBU. See Table 1 and Fig. 2 for
scores.

Because we had the same hypothesis for both ToM measures, we re-
ported above the results from multivariate analysis of variance, even
though FBU is a dichotomous variable, the most appropriate analyti-
cal strategy for which is a frequency analysis. This revealed that while
only 45% of the Interlocutors (44% and 46% for Directors and Match-
ers, respectively) responded correctly, 67% of the Listeners did, y2 (1,
N=77)=3.03,p=.08.

Discussion

Research suggests that Theory of Mind (ToM) abilities can be boosted
through experiences that require individuals to exert mentalizing effort
(e.g., Kidd and Castano, 2013). Most research to date has focused on ex-
periences with the fictional worlds of novels, films, video games, and TV
series. Here, we propose that ToM can be boosted by mundane commu-
nication experiences that also require mentalizing effort. Specifically,
we hypothesized that compared to Interlocutors (i.e., people who talk)
in a conversation, Listeners (i.e., people who can only listen to it) are re-
quired to exert greater mentalizing effort, which then results in stronger
performance on ToM tasks.

To test this hypothesis, we relied on the referential communication
task, in which two Interlocutors can communicate to solve a task, while
a third person, the Listener, has to solve the same tasks but can only
listen to the conversation without being able to partake in it. Early re-
search (Schober and Clark, 1989) found that Listeners performed more
poorly than Matchers on the Figure Matching Task. Here, the means
are in the same direction, but the effect is not significant. At least two
reasons can explain this difference. First, the set of figures used here
was chosen in collaboration with one of the authors of the Schober and
Clark (1989) article to be more difficult than the set used in the orig-
inal article. Consistently with this choice, both Matchers and Listeners
perform more poorly in the present study than in the original one. Sec-
ond, the present study has half as many Listeners as in the study by
Schober and Clark (1989). It should be noted, however, that the level of
difficulty of the task, within limits of not being overly simple or impossi-
ble to solve (which could lead to frustration), does not have any obvious
relevance for the goal of the present experiment, which is to investigate
the hypothesis that listeners would perform better than interlocutors on
subsequent ToM tasks.

The advantage on ToM measures expected for Listeners, compared
to Interlocutors, emerged clearly for the RMET but less so for the FBU.
The significant MANOVA effect (which specifically tests the effect over
multiple measures, as opposed to a single one) indicates that the pat-
tern is consistent for both measures of ToM. Furthermore, the mixed
model analysis revealed a significant effect of the contrast testing the
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Table 1
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RMET and FBU scores, as a function of Role, and for the whole sample.

Interlocutors

Directors (N = 27)

Overhearers (N = 24) Whole Sample (N = 77)

Matchers (N = 26)

RMET, mean (SD) 23.04 (4.56)
FBU,% correct responses 44% 46%

23.23 (4.80)

25.92 (3.60) 24.06 (4.32)
67% 52%

Note. RMET= Reading the Mind in the Eyes Test; FBU= False Belief Understanding.
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hypothesis (and of the omnibus effect of Role), but no interaction with
the within-participants factor, thus also suggesting that the effect was
similar across the two measures. Yet, since analysis of variance is not
the most appropriate analytical strategy for the FBU data, this should
be interpreted with sufficient skepticism and together with the results
emerging from the Chi-square analysis for the FBU variable. Overall,
therefore, Listeners displayed better ToM than Interlocutors when this
is assessed via the RMET, while for the FBU results are unclear.

One could ask whether the listening experience is actually training
ToM ability (that is, enhancing an individual’s ability in a real sense)
or whether it is priming or activating ToM capacities that the individ-
ual already possesses. This is an interesting question, which is at times
discussed in experiments that report manipulation effects on ToM mea-
sures (e.g., Castano, 2021). Our experiment is not set up to answer such
a question, and, in fact, we are not sure that this is a question that can
easily find an empirical answer. But we offer some relevant specula-
tion below, based on Apperly’s (2012) proposition that ToM can and
should be understood as tripartite: as conceptual knowledge, cognitive
processes, and social competence/motivation. It seems unreasonable to
suggest that the results presented here, and those obtained in previous
studies that find effects of experimental manipulations on ToM perfor-
mance, could be due to the expansion of conceptual knowledge. It is,
however, possible that exerting mentalizing effort acts as a prime, mak-
ing mind-related concepts more accessible. This enhanced accessibility
may thus translate into greater performance on ToM tasks. The manip-
ulation used in this and other experiments may also serve as a sort of
procedural or mindset priming (Taylor and Gollwitzer, 1995), activat-
ing not only mind concepts but also the set of cognitive processes that
are part and parcel of ToM (see Apperly, 2012). From a neuroscience
perspective, these experiences may be activating the specific network of
brain areas that research has shown to be involved when we process the
contents of another person’s mind (Saxe and Kanwisher, 2013). Such

Fig. 2. FBU (False Belief Understanding) and RMET (Reading the
35 Mind in the Eyes Test) mean scores (and standard errors) as a function
of the role of the participant.

30

25

RMET

20

activation would result in a facilitation on subsequent, unrelated tasks
assessing ToM, like those that have been used in the present experiment.

Repeated exposure to literary fiction, art films, or award-winning TV
drama, or frequently finding oneself in the position of having to make
inferences about other people’s minds without the possibility of directly
asking about them (as in our experiment), may result in a chronically
higher likelihood of deployment of ToM processes. This relates to the
third aspect of ToM proposed by Apperly (2012), social competence or
motivation, which refers to the "propensity for ToM that is not reducible
to [...] cognitive capacity for ToM or to [...] motivation in general." (p.
835). Just as evidence of the association between lifetime exposure to
literary fiction and ToM (e.g., Kidd and Castano, 2017) complements ex-
perimental findings that brief exposure may enhance ToM performance
(e.g., Kidd and Castano, 2013), it is possible that an association exists
between a lifetime of listening in and ToM. That is, individuals who
are more likely to find themselves regularly in a position to listen, but
not contribute, to conversations, should possess ToM skills to a greater
extent.

One finding in support of this conjecture is that people with less
power are more likely to engage in perspective-taking, a close cousin
to ToM (see Galinsky et al., 2016, for a review). Other convergent ev-
idence comes from studies showing that compared to men, women are
less talkative (Leaper and Ayres, 2007), more empathic (e.g., Baron-
Cohen, 2010; McClure, 2000), and generally perform better on ToM
tasks (e.g., Baron-Cohen and Hammer, 1997; McClure, 2000). In the cur-
rent experiment, we also found evidence for this advantage of women
over men on the RMET - although not for the FBU. This result is con-
sistent with previous findings that women perform better than men on
the RMET (e.g., Dorris et al., 2022) but only at a very young age on
the FBU (Charman et al., 2002). While the exact nature of gender dif-
ferences on ToM is contested and may be the consequence of a host
of factors, including hormone levels (e.g., van Honk et al., 2011), such
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differences may also be in part due to differences in social experiences
and roles. For instance, women may be more likely to find themselves
in positions where they need to listen, understand, and empathize with
others, which in turn could contribute to their stronger ToM abilities.

The research presented here has various limitations. First, it is a sin-
gle study, which clearly needs to be replicated before strong conclu-
sions can be drawn. Complementary evidence could come from a neu-
roimaging study in which Interlocutors’ and Listeners’ activation of the
ToM brain network is compared. Second, although we obtained a di-
verse sample of Americans, our sample was from a WEIRD (Western,
Educated, Industrialized, Rich, and Democratic) society (Henrich et al.,
2010), which limits its representativeness (Rad et al., 2018). To the ex-
tent that ToM skills differ by culture (Lillard, 1998), it would be unwise
to generalize outside of this population without further research in other
cultural contexts.

Future studies using other ToM measures, and particularly testing
different types of conversations, are also needed. We used the referen-
tial communication paradigm because in it, Interlocutors and Listeners
have the same goal and, likely, the same motivation to pursue such a
goal. This allows for a meaningful comparison between the two groups,
in a setting in which people are equally motivated to understand what
the other(s) are thinking. Conversations vary, however, in the extent
to which this is the case. We would expect that overhearing a conver-
sation in which Interlocutors’ reciprocal mentalizing is not as impor-
tant/present, may not activate ToM processes in the Listener any more
than it does in the Interlocutors, and perhaps even less. However, there
are regular day-to-day experiences wherein people find themselves mo-
tivated to listen in, such as when attending group meetings, panel discus-
sions, listening to interviews, and various interpersonal settings where
multiple people are present. Our finding is likely limited to these set-
tings. That is, settings wherein those listening in find themselves ei-
ther practically or socially unable to actively participate, but are still
motivated to mentalize to understand the conversation. Furthermore, it
would be of interest to investigate whether overhearing a conversation
among several individuals, as opposed to only a pair, may result in an
even stronger ToM advantage. Such investigations would also allow us
to shed light on whether, aside from a general improvement in perfor-
mance in ToM used here, reading about or listening to multiple people’s
perspectives may enhance the ability to embed mental representations
inside other mental representations — e.g., "Sam thought that Henry
believed that Sam wanted to buy a Tax Disc" (Kinderman et al., 1998;
p. 204). This experiment would also help elucidate what mediates the
effect on ToM reported here. Initially, our rationale revolved primar-
ily around the idea that listeners have to mentalize more because they
cannot partake in the conversation, asking questions and clarifications.
Another, non-mutually-exclusive possibility, is that the effect is due to
the fact that listeners have to track two minds, while each interlocutor
has to track only one. There is, of course, an upper limit to the number
of minds that an individual can track at once, but evidence that listen-
ing to three or four individuals speaking results in greater mentalizing
effort than listening to only two would support this conjecture.

In conclusion, notwithstanding the limitations discussed above, the
experiment presented here provides, to our knowledge, the first evi-
dence of the beneficial effects of listening in on Theory of Mind. While
ToM is important for referential communication (Sidera et al., 2019)
and explicitly asking one’s partner to clarify their position may afford
a better understanding of the topic at hand (Eyal et al., 2018), these
findings suggest that there is a benefit to exerting mentalizing effort.
Listening to a conversation, more so than taking part in it, appears to
sharpen this all-important social cognition skill.
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