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Research shows that reading literary but not popular ﬁction enhances the Theory of Mind
(ToM). This article builds on the symmetry between literary theory and ﬁlm theory and
investigates whether exposure to art ﬁlms, but not Hollywood ﬁlms, enhances ToM. Participants (N = 232) were randomly assigned to view either art or Hollywood ﬁlms and then
answered questions about the ﬁlm and its characters before completing two separate
measures of ToM (the Read the Mind in the Eyes Test and the Moral Judgement Task).
Results showed that art ﬁlm viewers scored higher on both ToM measures and that the effect
was sequentially mediated by perception of complexity and predictability of the characters.
The ﬁndings are discussed in the context of the emerging literature on the impact of ﬁction
on social cognition.

1 University

of Trento, Trento, Italy. 2 National Research Council, Rome, Italy. ✉email: emanuele.castano@unitn.it

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | (2021)8:119 | https://doi.org/10.1057/s41599-021-00793-y

1

ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-021-00793-y

J

Introduction
ust 100 years ago Soviet ﬁlmmaker Kuleshov showed, to
different audiences, footage in which a character’s neutral
facial expression was followed by the image of a plate of soup,
a dead girl in a cofﬁn, or a woman on a sofa. Subsequently asked
about the mental state of the character, spectators from the three
audiences gave different answers, inferring hunger, grief, or
desire, respectively. This is known as the Kuleshov effect: a
spectator’s inferences about the mental states of a character on
the screen depend on the broader context in which the character
appears. The Kuleshov effect elucidates the art of feature-length
ﬁlm-making, through which spectators’ perceptual and cognitive
processes, as well as sociocultural knowledge, are leveraged to
create the cinematic experience. In this article, I propose that
characteristics of the ﬁlm inﬂuence not only what spectators infer
about the characters’ mental states, but also the spectators’
accuracy in making inferences about the mental states of others,
outside of the ﬁctional world of ﬁlm.
Theory of mind
Inferring the mental states of others is known as mentalizing
(Frith, 1989) or Theory of Mind (ToM; Premack and Woodruff,
1978). ToM is not a unitary process, but rather a system that
develops both as a set of abstract rules about the functioning of
people’s mind (Gopnik and Wellman, 1992) and through the
simulation of their experiences (Gordon, 1986)—aided at least in
part by mirror neurons (Gallese and Goldman, 1998). In its most
basic form, which is already present in the ﬁrst years of life
(Heyes and Frith, 2014), ToM consists in recognizing that others
have a mind that differs from our own (Premack and Woodruff,
1978). In adulthood, ToM refers to the capacity to accurately
representing other people’s thoughts, intentions, emotions,
beliefs, and desires. The extensive literature on ToM has further
differentiated between its affective and cognitive components
(Decety and Jackson, 2016; Shamay-Tsoory & Aharon-Peretz,
2007), leading to some overlap between ToM and the concept of
empathy. However, while empathy is typically considered affectsharing, affective ToM is the capacity, perhaps also aided by
affect-sharing, to decode mental states in others, and the two are
supported by different neurological networks (Kanske et al.,
2015).
The multidimensionality of the ToM construct is further
highlighted by the development of different classes of tasks to
measure it. Some are socio-perceptual in nature, capturing, for
instance, variability in the capacity to infer mental states from
faces (Baron-Cohen et al., 2001). Other, socio-cognitive tasks,
typically use the brief written description of scenarios and tap
differences in the ability of the readers to represent the varying
degree of embedded mental states (he thinks, that she thinks that
he thinks….) of the actors, or to infer and consider the actors’
intentions when judging, for instance, the admissibility of their
actions (Young et al., 2007). The literature is not yet clear as to
whether individual differences on these measures are capturing
actual variability in ToM capacity, reﬂect an interest in reading
other people’s minds, or are the consequence of heterogeneity in
the cognitive apparatus that supports ToM (Apperly, 2012).
These are important questions, to which I shall return in the
discussion. For now, we concern ourselves with differences in
performance in well-established measures of ToM.
Substantial heterogeneity exists in the performance of ToM
tasks in adult populations. Research has shown that ToM is
enhanced by learning a second language (Rubio-Fernández and
Glucksberg, 2012), acting (Goldstein and Winner, 2012), meditation practices (Mascaro et al., 2013), and, particularly, reading
ﬁction (Mar and Oatley, 2008; Oatley, 2016). Exposure to ﬁction
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predicts performance on ToM tasks, even after controlling for
variables such as age, gender, experience with the English language, intelligence, transportation (in the narrative), and personality traits (Mar et al., 2006; Mar et al., 2009). It also matters
what kind of ﬁction one reads. A series of correlational studies
have shown that it is speciﬁcally exposure to literary ﬁction that
predicts performance on ToM tasks, while exposure to popular
ﬁction does not (Castano et al., 2020; Kidd and Castano, 2017b).
Experimental studies also support this conjecture. In a series of
ﬁve experiments participants were randomly assigned to read
excerpts of novels or entire short stories, that were classiﬁed as
either literary or popular. Results showed that those participants
who had read literary stories subsequently performed better on a
variety of tasks assessing their ToM (Kidd and Castano, 2013).
Several other experiments replicated this ﬁnding (Black and
Barnes, 2015a; Kidd and Castano, 2013, 2019; Kidd et al., 2016;
Pino and Mazza, 2016; van Kuijk et al., 2018). Those that did not
(e.g., Panero et al., 2016) suffer from methodological ﬂaws that
make them hard to interpret (Kidd and Castano, 2017b).
It thus seems that the effect of ﬁction on ToM is speciﬁc to
literary ﬁction. What is this due to? What are the idiosyncratic
features of literary ﬁction that lead to stronger performance on
ToM tasks?
Literary and popular ﬁction
Literary and popular ﬁction have long been differentiated in
terms of the effort required by the reader to construct and infer
meaning (e.g., Barthes, 1974; Bruner, 1986), and work in readerresponse theory (Miall and Kuiken, 1994) and computational
poetics (Jacobs, 2015) has highlighted structural differences in the
amount of foregrounding (van Peer, 1986). Foregrounding refers
to stylistic features at the phonetic, grammatical, and semantic
level, that create various kinds of complexity and defamiliarize
readers, forcing them to construct meaning—as opposed to
simply receiving it. Compared to popular ﬁction, literary ﬁction is
thought to disrupt the schematic knowledge that individuals use
to make sense of interactions in daily life and readers utilize to
make sense of ﬁctional characters (Culpeper, 2001). One consequence of these discourse deviations (Cook, 1994) is that they
render characters more complex and less predictable, forcing the
reader into an interpretative and attributional effort (Culpeper,
1996) that is thought to be responsible for the observed effects of
literary texts on ToM.
Both popular and literary ﬁction require interpretation, inferential, and attributional processes (Graesser et al., 1994), but literary characters “make[s] the reader infer implied mental states
in addition to (and sometimes instead of) spelling some out”
(Zunshine, 2019, p. 5). The effect of literary ﬁction on ToM may
thus be due to the mentalizing effort required by its complex,
unpredictable characters; characters often referred to as “round,”
in contrast to the “ﬂat” characters of popular ﬁction (Forster,
2002). Recent empirical research conﬁrms that characters of literary ﬁction are perceived as more complex than those of popular
ﬁction (Kidd and Castano, 2019). Here I propose that the distinction between popular vs. literary ﬁction distinction has a
parallel in the ﬁlm: Hollywood vs. art ﬁlm.
Hollywood and art ﬁlm
The distinction between Hollywood and art ﬁlm has been questioned and complexiﬁed from a variety of perspectives (see,
for instance, Gaines, 1992). It retains, however, face validity in
as much as it is routinely used in common discourse, and is
considered a valuable framework in cognitive ﬁlm theory
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(e.g., Bordwell et al., 1985; Cutting, 2016; Cutting and Armstrong,
2018; Kuhn and Schmidt, 2014; Smith et al., 1999).
Similar to popular ﬁction, the Hollywood ﬁlm is centered
around the plot and its characters are types that help to move the
story along smoothly. Plots vary considerably from one Hollywood genre to another (Altman, 1999; Schatz, 1981), but what is
important here is that they indeed follow well-established, culturally shared, and rehearsed plots. These plots have corresponding
schemas in the mind of the spectators and such schemas ease the
task of forming representations of the characters’ mental states
(Levin et al., 2013). The characters of Hollywood ﬁlms are equally
well-established. Some are genre-speciﬁc types that exist primarily
to guide our understanding of the ﬁctional world and are of little
relevance or impact in our daily life (Eder, Jannidis, Schneider,
2016). Examples are the villain in Bond movies (or Bond himself),
the castaway, or the warrior. Other types typically found in Hollywood movies refer to social identities and roles that we routinely
encounter in everyday life: accountants, ethnic minorities, men/
women, religious groups. The simpliﬁed representation and stereotyping of these social groups (e.g., the nerdy, socially awkward
accountant, the devout catholic, or the fanatic Arab) can be highly
problematic since they contribute to perpetuating speciﬁc attitudes
and prejudices towards these group members which then spill
over into real life (Shaheen, 2003). However, they also allow
spectators to easily follow the plot, drawing expected inferences
and ﬁlling the gaps by basking in their social knowledge and
Theory of Society: a special-purpose modular capacity to understand others in terms of culturally transmitted information about
group membership, for example, which social groups exist in one’s
culture and which stereotypes adhere to these groups (Hirschfeld
et al., 2007, p. 451; Hirschfeld, 2006). It is adherence to these
theories of societies that allow us, while watching a generic Hollywood ending, to know that the heroine will say Yes! to the
protagonist’s declaration of love (Choi, 2005).
How does the art ﬁlm differ from the Hollywood ﬁlm? The art
ﬁlm category has historically comprised rather different types of
ﬁlm, such as the German expressionism of the 1920s and Italian
neorealism of the 1940s and 1950s. Since they were originally,
primarily produced outside of Hollywood and the United States,
these ﬁlms are also referred to as international art cinema. In the
following decades, art ﬁlm meant primarily ﬁlms that heavily
reﬂected the speciﬁc director’s idiosyncratic technical competence
and distinguishable personality (Sarris, 2007). To this date, in the
French and Italian ﬁlm discourse, art ﬁlms are often referred to as
ﬁlm d’auteur/ﬁlm d’autore. While the meaning of art ﬁlm has
certainly changed over time (Ndalianis, 2007), it is still understood primarily in contrast to the Hollywood ﬁlm. Bordwell
(1985) argues that contrary to Hollywood ﬁlm, certain types of
the ﬁlm “undermine our conviction in our acquired schemata,
open us up to improbable hypotheses, and cheat us of satisfying
inferences.” (p. 47). If in the art ﬁlm the ready-made, stereotypical
inferences allowed by Theory of Society are of little use (Wollen,
1972), spectators are, in their search for meaning (Stein and
Trabasso, 1985), forced to rely on Theory of Mind processes to
understand a character’s psychology (Choi, 2005; Culpeper, 1996;
2001; Gerrig and Allbritton, 1990; Eder et al., 2016; Vaage, 2010).
Not only is the art ﬁlm more likely to focus on the inner life of
its characters, but it also makes it tougher to draw inferences
about such mental states. “The art cinema uses ‘realistic’–that is,
psychologically complex characters. […] whereas the characters
of the classical narrative have clear-cut traits and objectives, the
characters of art cinema lack deﬁned desires and goals.”
(Bordwell, 1979, pp. 57–58; see also Bruner, 1950; Tan, 2013;
Zunshine, 2007).
The distinction between ‘realistic’ characters in art ﬁlm and
‘genre dependent’ ones in Hollywood ﬁlm, is also discussed by
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Schweinitz (Schweinitz, 2011), who juxtaposes individual characters and types. The former are psychologically complex and
multi-faceted, while the latter is schematically reduced. When
these characters appear on the screen “they are already complete:
deﬁned, weighed, and minted.” (Eco, 1986, quoted in Schweinitz,
2011, p. 45).
The distinction between Hollywood and art ﬁlm is also
invoked, directly or indirectly, by scholars who have speciﬁcally
discussed the process through which spectators relate to character’s psychology. Smith (1995) argues that the art ﬁlm suppresses information that would unambiguously explain a
character’s expression and invites the viewer to a process of a
simulation of a character’s inner life to a much greater extent than
the Hollywood ﬁlm, which by presenting redundant information
about the character, reduces viewers’ degrees of freedom in
deciding what a character wants, beliefs, feels and will do next.
Vaage (2010) proposes that mainstream, Hollywood ﬁlm elicits
empathizing through embodiment, and it is about mind-feeling;
the dedramatized, art ﬁlm fosters empathy through the imagination and is about mind-reading.
The present experiment
Based on ﬁndings that literary ﬁction elicits greater ToM than
popular ﬁction, and parallel theorizing in ﬁlm theory, I hypothesize that watching an art ﬁlm induces a shift to a cognitive
framework that emphasizes ToM strategies, resulting in greater
performance on tests of ToM after viewing an art ﬁlm as compared to a Hollywood ﬁlm.
I further hypothesize that this effect, at least in part, might be
due to the fact that characters of art ﬁlms are more complex and
less predictable than those of Hollywood ﬁlms. Finally, I hypothesize a sequential mediation, so that complexity and predictability, in a sequential manner, would mediate the effect of ﬁlm
type on ToM. The sequential aspect of the mediation is a matter
of logic: Unpredictable scenarios do not necessarily have to be
complex, but complex scenarios are less predictable— I shall
return to this point in the discussion.
These hypotheses were explored through an experiment, in
which participants were randomly assigned to watch a clip of
one amid several art or Hollywood ﬁlms. After viewing the clip,
participants were asked to rate the characters before their performance on ToM tests was assessed. The goal of the experiment
is not to test whether exposure to ﬁlms in the context of the
experiment has long-term effects on participants’ ToM. As
discussed above when reviewing empirical work on the effects of
literature, this is best done via other methodologies. The focus of
the present experiment is on establishing whether watching art
(vs. Hollywood) ﬁlms primes and trains ToM and what mediates this effect. As a long tradition in cognitive science has
shown, experiments are best suited for establishing the causal
relationship, and this is the use I make of this methodology in
this context.
Methods
Participants. I recruited 326 American participants online via
Amazon MTurk, a crowdsourcing marketplace for work that is
used extensively in behavioral research and has been proven to be
a reliable source of good quality data (Crump et al., 2013), and
paid $6 for their participation. Of these, 17 did not complete the
survey; 54 reported playback problems with the video, and 12
watched less than 19 min of the clip. Further, participants were
excluded for performing at or below chance on the RMET
(n = 4). Participants who rated negative intention + negative
outcome scenarios on the MJS as more permissible than the
neutral intention + neutral outcomes scenarios (n = 3) were
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excluded, as these responses indicate careless or extremely unusual responding. Participants who spent a long time on the ﬁlm
page (>3.5 SD), indicating a long distraction from the study
(n = 4), were also excluded. The ﬁnal sample (N = 232) had 112
participants in the art condition (48%), and 120 in the Hollywood
condition (52%). The sample consisted of 128 (55%) female
participants and one participant indicated “other.” Gender was
equally distributed across conditions: χ2 = 0.44, p = 0.50, and Age
(M = 33.71; SD = 10.58), t (230) = 0.54, p = 0.46, did not vary
across conditions. Education was also measured. 10% reported
having completed High School, 37% Some College, 44% College,
and 9% a Graduate Degree. Education did not vary across conditions: χ2 = 0.11, p = 0.98. Ethnicity was measured by asking
participants to choose among the following categories: Asian,
Black, Latino, White, Native American, or Other. Given that
78.8% indicated White, the variable was recoded as white vs. nonwhite. Ethnicity did not vary across conditions: χ2 = 0.04,
p = 0.83. Participants also indicated their Major: Business (16%),
Humanities (21%), Natural Science (21%), Social Science (15%),
and other (27%).
I undertook a priori power analysis to justify the sample sizes
using G*Power. I assumed the effect size of Cohen’s d = 0.40
(approximately f = 0.20), which is “typical for social psychology
as a whole” (Gervais et al., 2015, p. 849). Using the partial eta
squared, f = 0.20 with an alpha = 0.05 and power of 0.80,
G*Power estimated a total sample size of 200. I thus believe
that the ﬁnal sample of N = 232 was adequate to meet the
objectives of this study.
The research protocol was approved by the Human Research
Protection Program (HRPP) of The New School University.
Informed consent was obtained from all participants.
Procedure
Film selection. Research comparing the effects of two media types
has typically used only one or two stimuli per category. For
instance, comparing one violent video game to a non-violent one.
This is problematic if the goal is to draw conclusions beyond the
speciﬁc stimuli, at the media category level. Given the goal of the
experiment, I followed recent methodological guidelines with
regard to the number of stimuli and their selection (Reeves et al.,
2016). An initial list of 18 Hollywood ﬁlms was randomly selected
from a list of the top-25 highest-grossing ﬁlms (worldwide) as
reported by the Yearly Box Ofﬁce database at BoxOfﬁceMojo.com;
15 Art ﬁlms were selected from a list of winners and nominees of
the Palme d’Or at the Cannes Film Festival as reported by the
Event History database on the Internet Film Database. All ﬁlms
were released between the years 2000–2010, and to ensure a
meaningful delineation between art and Hollywood ﬁlms, monetary limits were set. Art ﬁlms had to have grossed <$50 million
and Hollywood ﬁlms >$250 million (worldwide). The purpose of
this cutoff was to exclude Hollywood “ﬂops” that would not be the
best representations of the genre, and to minimize the inclusion of
the kinds of “fuzzy” art ﬁlms that are relatively more successful
than their peers (other Cannes nominees) that potentially indicate
some cross-over in stylizations (e.g., Quentin Tarantino’s Inglorious Bastards, Sophia Coppola’s Marie Antoinette, or Roman
Polanski’s The Pianist). Through evaluation and discussion with
students enrolled in the course Introduction to Screen Studies at a
liberal arts college, and with experts, six art and six Hollywood
ﬁlms were selected and used for this study. Art ﬁlms: Spider
(2002), Clean (2006), Certiﬁed Copy (2011), Bright Star (2009),
All or Nothing (2002), Synecdoche, New York (2008); Hollywood
Films: Monster in Law (2005), Fast and Furious (2009), Click
(2006), Pirates of the Caribbean (2006), Quantum of Solace
(2008), The Dark Knight (2008). The ﬁrst 20 min of each of these
4

ﬁlms were used as stimuli. No mention of the distinction between
art and Hollywood ﬁlms was made, and participants were not told
whether the clip they were assigned to watch was of a ﬁlm categorized as art or Hollywood.
Qualtrics was used for stimuli presentation and the recording
of all data. After giving consent, assuring conﬁdentiality and
anonymity, participants were informed that to continue with the
study they should be able to watch a clip of approximately 20 min
and to use headphones while viewing it in full-screen mode. They
were randomly assigned to watch one of 12 clips (6 art, 6
Hollywood). The clips were hosted on the video platform Vzaar,
an online video hosting service (because their ﬁle sizes were too
large for Qualtrics’ video players limits) and accessed automatically by Qualtrics to be shown to participants. Participants
then completed a series of tasks.
Film evaluation. Hollywood ﬁlms are expected to be evaluated
more positively to be easier to understand than art ﬁlms, and also
more likely to have been previously seen by participants. Two
evaluation items were measuring enjoyment of the ﬁlm and desire
to watch it its entirety correlated strongly [r(232) = 0.88] and
were thus averaged into a composite score (M = 5.56, SD = 1.73).
Participants also indicated how easy to understand the ﬁlm was
and whether they had seen it before. Aside from the last question,
which was answered as yes or no, the three other items were
answered on a scale from 1 to 7, with different endpoint labels
depending on the question.
Character assessment
Viewers focus their attention on the ﬁlm’s main characters (Magliano et al., 2005). Upon
viewing the ﬁlm excerpt, participants were thus asked to judge the main character.
Participants rated how complex, a type, obscure, and behaving the same across situations,
the main character was. They also judged the main character on ﬁve semantic differential
items (ugly/beautiful, bad/good, unpleasant/pleasant, dishonest/honest, awful/nice) and
10 items from the Big Five inventory (e.g., tends to be lazy, is outgoing, sociable). These
questions provided the context to measure character predictability by asking participants
how conﬁdent they were in their assessments and the extent to which they could predict
the character’s future behavior. All questions were answered on a scale from 1 to 7, with
different endpoint labels depending on the question.

Theory of mind
The ﬁrst measure of ToM used was the Moral Judgment Task (Young et al., 2007). This
task consists of scenarios in which an actor with neutral or negative intentions brings
about an outcome for another character that can be neutral or negative in nature (for
example, see Fig. 1 in Young et al., 2007). The abbreviated version used here (Young et al.,
2010) comprises 3 scenarios for each of the combinations of intentions and outcomes, for
a total of 12 scenarios. For each scenario participants answered on a scale from 1 (forbidden) to 5 (permissible) the action performed in the scenario. From participants’
answers, two scores are computed. Moral Mind scores are calculated by subtracting moral
permissibility ratings for failed harms from those of accidental harms. This score is higher
the more participants take into consideration the intentions of the actors, which is a
measure of ToM. Moral Base scores are calculated by subtracting the moral permissibility
ratings of intended harms from those for neutral scenarios (Young et al., 2007). A score
can thus be computed by subtracting Moral Base from Moral Mind. Higher scores are to
be interpreted as the stronger capacity to consider the intentions of the actor, and thus
stronger ToM performance (Young et al., 2007). Scores tend to be negative because
judgments of the permissibility of the Moral Base are higher than that of Moral Mind, and
so it was in the present sample, MJS: M = −1.72, SD = 1.49.
The second measure was the Reading the Mind in the Eyes Test (RMET). This task
comprises 36 trials in which an image of an actor’s eyes is shown, and the participant
must choose which of four complex emotion terms (e.g., sympathetic, irritated,
thoughtful, encouraging) best matches the actor’s mental state. The RMET is scored by
summing the correct responses, whereby “correct” refers to responses given by judges
and a large sample of adults in validation studies (Baron-Cohen et al., 2001). The RMET
has been used as a measure of ToM in experiments that varied the type of ﬁction
participants read (e.g., Black and Barnes, 2015a; Kidd and Castano, 2013) or the type of
TV drama they watched (Black and Barnes, 2015b). The RMET Mean (26.15) and SD
(4.50) were comparable with those from these previous studies.
Participants were also asked whether they experienced any playback problems with the
video (e.g., skipping, sound problems, etc.), and to indicate gender and age. Participation
took ~45 min.
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Results
Film evaluation. Following recommendations that variance due to
individual stimuli representing the different categories of interest
be factored in and treated as random factors (e.g., Reeves et al.,
2016; J. Brunner, personal communication, February 1, 2019), I
used a mixed model with Type of Film (art vs. Hollywood) as ﬁxed
factor and Film as a random factor to analyze the ﬁlm evaluation
score. In line with the difference at the box ofﬁce, compared to
Hollywood ﬁlms, art ﬁlms were evaluated less positively. The same
analysis revealed that art ﬁlms were judged to be less easy to
understand. Results are presented in Table 1. Also, participants
were more likely to report having seen the movie in the popular
ﬁlm (33%) than in the art ﬁlm (3.57%) condition.
Theory of mind (ToM). The exact same model described above
was used to test the effect of the type of ﬁlm on the two ToM
measures, the Moral Judgment Score and the Reading the Mind
in the Eyes Test. In both instances, performance was higher in the
art ﬁlm, compared to the Hollywood ﬁlm condition. See Table 1.
The two measures showed a signiﬁcant, positive correlation,
r(232) = 0.24, p < 0.001. The means and SDs of the two ToM
measures for each ﬁlm are presented in Table S1.
Character assessment. A factor analysis with oblique rotation
was conducted on the Predictability and Complexity items. This
revealed the presence of two factors. On the ﬁrst factor (labeled
Predictability), the two items asking about conﬁdence in the
knowledge of the character and about predicting the character’s
behavior in the future loaded strongly (>0.80) and uniquely. On
the second factor, (labeled Complexity) three items (type, complex, obscure) loaded strongly (>0.74) and uniquely. One item
(the character behaves the same across situations) had loadings
<0.40 on both factors and was thus excluded from further analysis. I then averaged the respective items to form Complexity
(M = 4.20, SD = 1.31) and Predictability (M = 5.36, SD = 1.05)
scores. These scores were entered as dependent variables in the
same mixed model described above. While means went in
the expected directions for both Complexity and Predictability,
the results were signiﬁcant only for Predictability—see Table 1.
As expected, Complexity and Predictability correlated negatively,
r(232) = −0.17, p = 0.008.
Mediation. I tested the sequential mediational model (Type of
ﬁlm > Complexity > Predictability > ToM) using the PROCESS
bootstrapping method to test indirect effects (i.e., mediation) with
a conﬁdence level set at 0.95 and bootstrap bias-corrected samples
set at 10,000 (Model 6, Preacher and Hayes, 2004). Results are
shown in Fig. 1a. For ToM measure, the strength of the indirect
(MJS: b = 0.004, SE = 0.003, 95% CI [0.001, 0.015]; RMET:
b = 0.006, SE = 0.006, 95% CI [0.001, 0.018]) and of the direct
effect (MJS: b = 0.1255, SE = 0.0674, 95% CI [−0.007, 0.258];

RMET: b = 0.063, SE = 0.067, 95% CI [−0.069, 0.196]) suggested
that the mediating factors accounted for much of the effect of
Type of ﬁlm. The same sequential model in which the position of
Complexity and Predictability was reversed (Type of ﬁlm > Predictability > Complexity > ToM) did not indicate mediation (as
indicated by the indirect effects’ CIs containing the value zero),
for both RMET and MJS.
An alternative to the proposed model (Fig. 1b) consists of
having Complexity and Predictability as parallel mediators (that
is, a model in which Type of Film impacts both variables and
independently mediates the effect of Type of Film on ToM). I
thus tested this alternative model for both MJS and RMET. For
MJS, complexity did not emerge as a reliable mediator (b =
−0.006, SE = 0.014, 95% CI [−0.038, 0.019]) while predictability
did (b = 0.033, SE = 0.017, 95% CI [0.006, 0.076]). For RMET
complexity did not emerge as a reliable mediator (b = −0.012,
SE = 0.014, 95% CI [−0.047, 0.011]) while predictability did
(b = 0.042, SE = 0.020, 95% CI [0.0011, 0.095]).
Supplementary analysis. The feedback I received on earlier drafts
of this article led us to consider further analyses. Since they were not
planned in advance, I report them in this section, as supplementary.
Hollywood ﬁlms were evaluated more positively than art ﬁlms.
This could be considered a manipulation check since Hollywood
ﬁlms are made with the primary goal to entertain, to be enjoyable,
and thus to be popular (Harris et al., 2017). Nonetheless, it is
informative to explore whether evaluation accounts for any of the
effects on MJS, RMET, Complexity and Predictability. I thus
tested the exact same models described above to assess the effects
of Type of ﬁlm on these dependent variables and mediators,
adding ﬁlm evaluation as a covariate. The only result that
changed was for Predictability, with the effect of Type of ﬁlm
slightly reduced (F = 3.69, p = 05 to F = 2.47, p = 0.15). I thus
also re-run the mediational analyses, using the exact same models
as described above, but adding ﬁlm evaluation as a covariate.
The results were unchanged.
Hollywood ﬁlms were also judged as easier to understand than
art ﬁlms. Using the same covariate approach described above, I
thus checked whether this variable accounts for any of the effects
on MJS, RMET, Complexity and Predictability. Adding it as a
covariate caused a change only on the Predictability ﬁnding,
(F = 3.69, p = 05 to F = 0.38, p = 0.53) and rendered the indirect
effect of Type of ﬁlm in the mediational models for both the
RMET and MJS, no longer signiﬁcant.
I also looked at IMDB ratings—publicly available 1–10 ﬁlm
evaluations provided by registered users. This is of course a ﬁlmlevel variable, not an individual-level one. Only a marginal
difference between art and Hollywood ﬁlms emerged on IMDB
ratings, F(1, 230) = 3.14, p = 0.08. While this may at ﬁrst appear
as inconsistent with the evaluation results described above, it
should be noted that the IMDB ratings are by individuals who

Table 1 Effects of type of ﬁlm (Art vs. Hollywood ﬁlm).
Means

MJS
RMET
(Character) Complexity
(Character) Predictability
(Film) Evaluation
(Film) Understandable

Art ﬁlm

Hollywood ﬁlm

−1.50
26.58
4.46
5.12
5.03
5.39

−1.94
25.73
3.94
5.56
6.01
6.45

E

SE

CI

0.45
0.84
0.52
−0.44
0.97
−1.06

0.20
0.42
0.40
0.23
0.31
0.30

0.05
0.01
−0.28
−0.89
−1.06
−1.67

0.85
1.67
1.31
0.01
−0.35
−0.45

F

p

4.88
4.02
1.63
3.69
9.55
11.9

0.03
0.04
0.20
0.05
0.01
0.01

MJS moral judgment score, RMET reading the mind in the eyes test.
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Fig. 1 Film Type: art = 1, Hollywood = −1; MJS = moral judgment score; RMET = reading the mind in the eyes test. Coefﬁcients reported are
unstandardized b. Conﬁdence intervals of all effects reported, do not include zero. Dotted arrow lines refer to indirect effects. Proposed sequential model
(a) and alternative parallel model (b).

chose to watch the ﬁlm, while the ﬁlm evaluation in the present
dataset is provided by participants who were randomly assigned
to watch one of the ﬁlms. IMDB ratings did not correlate with the
RMET (r = 0.01, p = 0.85), the MJS (r = 0.01, p = 0.94), or
character Predictability (r = 0.02, p = 0.71). They correlated,
however, with character Complexity, (r = 0.30, p = 0.01). The
higher the IMDB score, the greater the perceived complexity of
the main character. Controlling for IMDB ratings in the analyses
reported above, which included Complexity, did not change the
results. The results of the mediational model for both the RMET
and MJS were also unchanged when controlling for IMDB.
As reported above, only 3.5% of participants in the art ﬁlm
condition reported having seen the movie before, while 33% of
those in the Hollywood ﬁlm did. I dummy coded this variable
(Seen, yes = 1; no = −1) and computed correlations. Having seen
the movie or not did not correlate with the RMET (r = −0.03,
p = 0.58), the MJS (r = 0.01, p = 0.90), or character Complexity
(r = −0.05, p = 0.43). It showed a small but signiﬁcant correlation with character Predictability, (r = 0.16, p = 0.01). As I did in
the cases described above where a correlation emerged with a
variable of interests, I computed the same analyses adding Seen as
a covariate. The previously reported effect of the Type of ﬁlm on
predictability changed slightly (F = 3.69, p = 0.05 to F = 2.90,
p = 0.08), but results of the mediational model for both the
RMET and MJS were unchanged.
I also tested whether gender impacted the ToM measures, but
found no reliable effect on either the RMET (F = 0.71, p = 0.39)
or the MJS (F = 2.16, p < 0.14). Adding gender as a covariate in
the mediational models did not alter the ﬁndings.
College major had a signiﬁcant impact on the RMET, F(4,
227) = 2.53, p = 0.04, due primarily to the higher scores among
Humanities (M = 27.53) majors, compared to Business
(M = 26.05), Natural Science (M = 26.40), Social Science
(M = 26.22) and Other (M = 24.85). A contrast pitting Humanities
6

vs. all other majors was signiﬁcant, F(1, 227) = 5.24, p = 0.02. This
pattern closely replicates that obtained in previous research (Kidd
and Castano, 2017a). A chi-square analysis conﬁrmed that random
assignment had resulted in equal distributions of the various majors
across conditions, X2 (4, N = 232) = 1.56, p = 0.81. Adding major
as a covariate to the analyses reported above for RMET did not
change the results. The effect of major was not signiﬁcant for MJS.
Finally, education had no effect on the MJS, but a marginal
effect on RMET, F(3, 228) = 2.35, p = 0.07, driven primarily by
the Graduate Degree group (M = 28.55), compared to the College
(M = 25.65), Some College (M = 26.12) and High School
(M = 26.33) groups. However, given that the Graduate Group
was only 9% of the sample, this result should be taken with a
grain of salt. Adding education as a covariate to the analyses
reported above for RMET did not change the results.
Discussion
In this article, I propose that viewing art ﬁlms, compared to
Hollywood ﬁlms, results in greater performance on Theory of
Mind tasks, and that this effect is mediated by how ﬁlm characters are perceived by the viewer. The results of an experiment in
which participants were randomly assigned to watch excerpts of
one of six art versus one of six Hollywood ﬁlms, support this
proposition. Compared to those who viewed a Hollywood ﬁlm,
those who viewed an art ﬁlm scored higher on two correlated, yet
distinct measures of ToM: the RMET, which is a socio-perceptual
measure that relies on the processing of visual information, and
the MJS, which is a socio-cognitive measure that relies on the
representation of actors in written ﬁctional scenarios.
The results of the experiment further showed that art-ﬁlm
characters are perceived as less predictable than those of Hollywood ﬁlms—a ﬁnding which is in line with the much-theorized
ambiguity and uncertainty of art ﬁlms (Bordwell and Thompson,
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1993). The difference in the perceived complexity of characters, if
not below the conventional threshold of statistical signiﬁcance,
was in the expected direction. Finally, mediational analyses provided support for the sequential process: Type of ﬁlm > Complexity > Predictability > ToM. This model is the most logical one
since it stands to reason that complex things are less easily predictable than simple ones. I also tested models with alternative
mediational patterns. The one reversing the sequence of the
mediators was not supported, while the one testing the parallel
mediation received only partial support.
The pattern of results was largely independent of other variables at the participant-level or ﬁlm-level of analysis. The extent
to which participants found the ﬁlm to be easy to understand also
did not alter the effects of ﬁlm type on the ToM measures, but
when this was added as a covariate in the mediational models, it
made the indirect effect no longer signiﬁcant. The fact that art
ﬁlms were judged as less easy to understand (and that participants
who found the ﬁlm they watched difﬁcult to understand also
tended to see the character of the movie as less predictable)
further strengthens the rationale concerning the complexity of art
ﬁlms and their characters.
In support of the ﬁlm taxonomy, Hollywood ﬁlms were liked
more by participants in the experiment (individual-level) and had
higher IMDB ratings (ﬁlm-level), than art ﬁlms, but neither of
these variables accounted for the results on ToM. Similarly,
having seen the ﬁlm did not matter much when it comes to the
effects of ﬁlm exposure within the experiment on ToM. This is an
informative ﬁnding for future research aiming at comparing the
effects of classes of cultural products that may have different
diffusion in the population.
Finally, I replicated previous ﬁndings documenting the effect of
college majors on RMET performance (Kidd and Castano, 2019),
with Humanities majors scoring the highest. In the present
experiment, different majors were equally distributed across the
two conditions, and adding major as a covariate to the main
analyses did not modify the results.
The pattern of ﬁndings shows that individuals that watched art
ﬁlms performed better on two ToM tasks, compared to those who
watched Hollywood ﬁlms. As noted above, results of experiments
such as this aim at establishing possible causal relationships and
should not be interpreted as evidence that short exposure to a
type of ﬁlm (or novel) causes stable changes in socio-cognitive
skills for which longer and repeated exposure is necessary.
Research on cognitive processes in young children has shown the
parallel between the effects obtained immediately after a single
administration of a quick brain-train exercise and the longerterm effects that follow from repeated and longer brain-train
exercises over four months (Wexler et al., 2016; see also Batini
et al., 2021). In adults, due to their lessened plasticity (Baltes and
Kliegl, 1992), it might be more difﬁcult to produce reliable and
stable changes in a four-month period, and longer/more intense
research interventions might be difﬁcult to carry out. Recent
ﬁndings, however, suggest that brain connectivity in areas associated with ToM is affected by ﬁction reading and that some
changes are still observable several days after the reading has
occurred (Berns et al., 2013; see also Bartolucci and Batini, 2019).
Alternative strategies to assess the long-term impact of watching
art vs. Hollywood ﬁlm are cross-sectional correlational studies
similar to those that have shown the impact of lifetime exposure
to literary ﬁction on ToM (e.g., Kidd and Castano, 2017a), and
longitudinal studies.
An additional question, which is related to the above discussion, concerns the nature of the effects on ToM that emerged in
the present experiment, as well as in previous experiments
focusing on viewing TV drama (Black and Barnes, 2015b) playing
videogames (Bormann and Greitemeyer, 2015) or reading books
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(Kidd and Castano, 2013). What do we mean when we say that
some of these experiences foster ToM? Do participants get better
at ToM or the enhanced performance on ToM tasks is a byproduct of other factors such as the propensity to engage in mentalizing or other cognitive skills that may scaffold ToM skills
(Apperly, 2012). The present experiment was not designed to
provide an answer to the latter question, which is ultimately part
of a broader question of domain-speciﬁc versus domain-general
processes (Heyes, 1998; Saxe et al., 2006; Tomasello, 2010). What
I propose happens while watching an art ﬁlm is a shift to a mode
of social cognition that privileges ToM processes as opposed to
relying primarily on Theory of Society, which is considered the
default mode of social perception (Brewer, 1988; Fiske and
Neuberg, 1990). This shift is tantamount to a prime, which results
in greater performance on ToM tasks carried out immediately
after. As discussed above, repeated exposure may result in stable
changes in both the propensity to use ToM processes and in the
accuracy achieved by these processes.
To test the effects of viewing art vs. Hollywood ﬁlms I used 12
different ﬁlms as stimuli and used individual ﬁlms as a random
factor in the analyses. A recent review of studies in media psychology (Reeves et al., 2016) indicates that amid studies on the
effects of types of media indexed in google scholar, 60% used only
one stimulus per condition, and only 13% of studies used four or
more stimuli. Amid studies using ﬁlms as stimuli, no study used
more than two stimuli. Just as important, no study analyzed
stimulus repetition as a random factor (the recommended practice; Reeves et al., 2016). Particularly in light of this data, the
methodology and analytical strategy used in the present experiment constitutes a signiﬁcant improvement upon much research
in media psychology, including recent work that has focused on
the impact of TV drama (Black and Barnes, 2015b) or videogames (Bormann and Greitemeyer, 2015) on Theory of Mind. In
spite of such improvements, the experiment presented here is
only a ﬁrst step toward testing the hypothesis that art vs. Hollywood ﬁlms differently impacts social cognition processes.
Future research may provide sharper, more reﬁned categorizations of cinematic experiences, that better account for the differences I found.
During the review process, three points have been raised with
regard to the analytical strategy I adopted, which are worth
mentioning. One points to the fact that, compared to the art ﬁlm
condition, a higher proportion of participants in the Hollywood
ﬁlm condition reported having already seen the ﬁlm. It could be
argued that previous familiarity with the characters, instead of
the quality of the characters themselves, might be partially
responsible for the effect. I believe that statistically controlling
for this variable is the appropriate analytical strategy. However,
future research could substantially oversample in the Hollywood
ﬁlm condition, and exclude from the analyses all participants
who reported having seen the ﬁlm. A second point concerns the
exclusion of some participants based on their response pattern.
In the extensive literature on the RMET, criteria for exclusion
have varied, and with regard to the moral judgment task, the
literature is much thinner. In this study, in which these two ToM
measures were used, the same exclusion criteria used in the preregistered studies by Kidd and Castano (2019), which were
themselves based on previous research (e.g., Chapman et al.,
2006), and in most recent research on the RMET (e.g., Eddy and
Hansen, 2020), were utilized. This seems an appropriate decision
given that this study was conceptually and empirically modeled
after Kidd and Castano’s (2019) research studies. A third point
concerns the rationale for the direction of causality between the
perceived complexity and predictability of the characters—and
the mediational model that followed. It could be argued that
characters that are unpredictable are in turn perceived as
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complex. This is not unreasonable, but I stand by the rationale
presented above, namely that scenarios do not need to be complex to be unpredictable, but complex scenarios make for less
certain predictions. In discussions of these ﬁndings that I have
had with various colleagues, I was often asked about characters of
Hollywood movies that transform themselves, in a rather unexpected, surprising fashion, over the course of the ﬁlm. Although I
am certainly not arguing that Hollywood characters cannot be
unpredictable and complex, I would argue that such transformations typically entail moving from type to type: from honest to
dishonest, from cynical to empathic, from good too bad—or vice
versa, of course. These transformations are at least in some cases
unpredictable, but it does not mean that the characters are
complex. They are either, or.
Notwithstanding the fact that I believe the adopted analytical
strategy is appropriate, I recognize that it is debatable, and that
future research is needed to assess the robustness of the ﬁndings and to explore the many other avenues that the ﬁndings
suggest.
One such avenue is the structural characteristics of ﬁlms (or
realization, Visch and Tan, 2008). Average shot length appears to
be an interesting characteristic to consider. It has already
attracted the attention of cognitive psychologists interested in ﬁlm
(Cutting, 2016), and maybe related to the speed of movement,
which in turn is related to the attribution of mind to the moving
targets (Morewedge et al., 2007). A second characteristic is misordering, namely ordering scenes in a manner that does not
correspond to the natural course of events (Levin et al., 2013).
Another characteristic is the type of shot. Shot scale can moderate
viewers’ use of ToM processes with regard to ﬁlm characters
(Plantinga, 1999; Rooney and Bálint, 2018). I argue, however, that
facilitating viewers’ access to characters’ facial expression facilitates attunement and entrainment processes (Kinsbourne, 2005),
possibly through mirror networks (Keysers, 2011), that are
automatic and effortless, and thus do not require ToM processing
(Martingano, 2020; Martingano and Castano, 2020). A similar
point can be made for point-of-view shots (POVs; for a
description, see Bordwell and Thompson, 1993).
POVs have been theorized to focus the attention of the spectator on the mental state of the character (Cutting and
Armstrong, 2018; Levin et al., 2013). Film scholars, however,
suggest that POVs reduce the need for mentalizing because they
give direct access to the subjective experience of the characters
(Choi, 2005). Instead of eliciting mindreading and imaginative
empathy, they foster embodied empathy because they facilitate
“latching onto the character’s state through automatic mental
mechanisms such as mimicry and feedback.” (Vaage, 2010; p.
163). In these cinematic experiences, the epistemic gap between
the viewer and the character is diminished, and much less imagining and inferring is required to the viewer.
Anecdotal evidence suggests that POVs are more frequently
found in Hollywood than in art ﬁlms. In her analysis of art-house
ﬁlm Jeanne Dielman, Choi (2005) discusses how Akerman, the
ﬁlm director, makes no use of point-of-view or reaction shots,
and instead “presents the character’s psychology only indirectly,
that is, via visual disturbances and the pace of movements, rather
than through the cause and effect linear logic often found in
Hollywood narratives.” (p. 24). Similarly, Vaage (2010) juxtaposes
mainstream ﬁlms, in which subjective narration elicits the feeling
of being the character, to dedramatized ﬁlm, which makes little
use of POVs and close-ups and requires a more imaginative
engagement by the viewer. I concur with Choi’s (2005) and
Vaage’s (2010) somewhat counterintuitive rationale: it is cinematic experiences that withhold information about a characters’
psychology that force viewers to engage in imagining and inferring processes. Films that impede entrainment and attunement
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with, and imitation of, characters, are those that may paradoxically foster ToM skills. In fact, experimental research shows
that when imitation is inhibited, ToM is enhanced (Santiesteban
et al., 2012). Future research will help clarify whether POVs and
other structural characteristics of ﬁlms play a role in the pattern
of results presented here.
The ﬁndings presented here complement other lines of research
comparing how individuals process narrative in written ﬁction vs.
ﬁlm. While important differences exist between written ﬁction and
ﬁlms (Kuhn and Schmidt, 2014), research has shown that indexing
strategies adopted by viewers to index ﬁlms (Magliano et al., 2001)
are similar to those used for narrative text (Zwaan et al., 1995) and
that spectators/readers track the goals of characters in similar ways
for the ﬁlm (Magliano et al., 2005) and written narrative (Suh and
Trabasso, 1993). Recent neuro-imaging research also found a
similar pattern of brain activation, including ToM areas, when
participants watched a movie or read its screenplay text (Tikka
et al., 2018). The results also suggest that narrative can impact
social cognition processes regardless of the medium through which
it is delivered, but they go further and highlight a parallel between
(written) literary ﬁction and art ﬁlm, and (written) popular ﬁction
and Hollywood ﬁlm.
Most research conducted so far on the impact of ﬁction on
social cognition has focused on the impact of written ﬁction on
the Theory of Mind. Recent research has expanded this focus and
showed that lifetime exposure to literary ﬁction positively predicts
attributional complexity, while exposure to popular ﬁction
negatively predicts it, and that exposure to literary but not popular ﬁction predicts greater social accuracy and lower egocentric
bias (Castano et al., 2020). I would expect that Hollywood and art
ﬁlms differently impact these social cognition processes and
cognitive styles in a way that is similar to popular and literary
ﬁction, respectively.
I found that art (vs. Hollywood) ﬁlms elicited stronger performance to ToM tests. This is not to be interpreted as art ﬁlms
being superior to Hollywood ﬁlms. Storytelling served a variety of
functions in our evolutionary history and continues to do so. One
of these functions is fostering the Theory of Mind (Wiessner,
2014). Another, possibly primary function, is to increase group
cohesiveness, sense of belonging, and cooperation (Smith et al.,
2017), through creating, maintaining, and spreading the Theory
of Society. This latter function is probably better achieved by the
type of stories that are considered popular (Kidd and Castano,
2013)—and by the Hollywood ﬁlm. To the extent that it does not
reproduce negative stereotypes and foster prejudicial attitudes,
the Theory of Society is just as important, from a societal
standpoint, as Theory of Mind. At least in this regard, therefore,
to propose a hierarchy of ﬁlms, just as a hierarchy of ﬁction,
seems a futile endeavor.
Data availability
The dataset is available from the corresponding author on reasonable request.
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