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of Mind: Three Preregistered Replications
and Extensions of Kidd and Castano (2013)
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Abstract

Scholars from diverse disciplines have proposed that reading fiction improves intersubjective capacities. Experiments have
yielded mixed evidence that reading literary fiction improves performance on the Reading the Mind in the Eyes Test, a test of
Theory of Mind. Three preregistered experiments revealed mixed results. Applying the “small telescopes” method developed
by Simonsohn revealed two uninformative failures to replicate and one successful replication. On a measure of the importance
of intentions to moral judgments, results were more mixed, with one significant effect in the expected direction, one non-
significant effect, and one significant effect in the unexpected direction. In addition, two experiments yielded support for the
exploratory but preregistered hypothesis that characters in popular fiction are perceived as more predictable and stereotypic
than those in literary fiction. These findings help clarify the sociocognitive effects of reading literary fiction and refine questions
for future research.
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When I think about how I understand my role as citizen, setting

aside being president, and the most important set of understandings

that I bring to that position of citizen, the most important stuff I’ve

learned I think I’ve learned from novels. It has to do with empathy.

It has to do with being comfortable with the notion that the world is

complicated and full of grays, but there’s still truth there to be

found, and that you have to strive for that and work for that.

(Obama & Robinson, 2015)

Barack Obama’s speculation that reading fiction has honed

his appreciation for the nuances of others’ experiences, and the

effort needed to discern them is not idiosyncratic. Thinkers

ranging from the cognitive developmental psychologist Jerome

Bruner (1986) to the philosopher Martha Nussbaum (1985,

1991) posit that fiction prompts its readers to challenge

presuppositions, engage with other perspectives, and check

the tendency to form quick and simple verdicts. These would

be notable achievements. As we navigate our social world,

stereotypes and norms efficiently reduce its overwhelming

complexity (Hirschfeld, 2006), and we fully deploy the more

cognitively costly process of engaging with others’ minds, or

Theory of Mind (ToM), only when the more schematic strate-

gies prove insufficient or we are motivated to establish or main-

tain a relationship (Fiebich & Coltheart, 2015).

Whether reading fiction shifts our habitual reliance on gen-

eral social knowledge, or theory of society (Hirschfeld, 2006),

to a mode of social perception that emphasizes ToM may

depend on how authors depict social content (Kidd & Castano,

2013; Kidd & Castano, 2017a; Kidd, Ongis, & Castano, 2016).

Encountering stereotypical (or stock) characters and formulaic

situations, readers can draw on well-rehearsed social

stereotypes or genre-specific expectations (Culpeper, 2001;

Schneider, 2001). By contrast, more subtly represented and

nuanced relationships or characters require that readers care-

fully attend to cues to characters’ mental states, interpreting

and reinterpreting them as more information is made available

(Zunshine, 2015a, 2015b). As literary scholars have observed,

such complexity is most readily found in literary fiction (Eder,

Jannidis, & Schneider, 2010; Hakemulder, 2000; Miesen,

2004). In contrast, popular genre fiction features more formu-

laic characters and social situations, and the reader’s attention

is usually focused on plot development or vicarious emotions

resulting from strong identification with relatively straightfor-

ward characters (Gelder, 2004; Keen, 2011). Ordinary readers
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appear to recognize this, seeking more literary works for

experiences of insight, and genre fiction for entertainment

(Miesen, 2004). Some evidence suggests that readers may also

adopt different modes of engagement based on cues to the

text’s genre (Gavaler & Johnson, 2018).

Drawing on this distinction, Kidd and Castano (2013)

tested the hypothesis that reading literary fiction would lead

to improved ToM performance in five experiments, four of

which directly contrasted literary and popular fiction. Consis-

tent with the hypothesis, results revealed higher ToM perfor-

mance among participants assigned to read literary fiction

(see also Black & Barnes, 2015; Kidd et al., 2016; Pino &

Mazza, 2016; van Kuijk, Verkoeijen, Dijkstra, & Zwaan,

2018). A subsequent series of large-scale correlational studies

further demonstrated that the reliable finding that lifetime

exposure to fiction positively predicts ToM performance

(Mar, Oatley, Hirsh, dela Paz, & Peterson, 2006; Mar, Oatley,

& Peterson, 2009; Mumper & Gerrig, 2017) is driven by expo-

sure to literary fiction (Kidd & Castano, 2017a). Some studies

have failed to demonstrate the experimental effect of reading

literary fiction on ToM (Panero et al., 2016; Samur, Koole, &

Topps, 2018), though a reanalysis of one of the studies sug-

gests that the null finding may be in part due to methodologi-

cal differences from the original studies (Kidd & Castano,

2017b). Thus, experiments designed to precisely replicate the

relative impact of reading literary fiction compared to popular

fiction on ToM are critical.

The extant correlational and experimental research has oper-

ationalized ToM performance mostly with the Reading the

Mind in the Eyes Test (RMET; Baron-Cohen, Wheelwright,

Hill, Raste, & Plumb, 2001), an advanced test of ToM that,

though extensively used and well validated (Vellante et al.,

2013), has been criticized due to its positive relation with ver-

bal intelligence (Peterson & Miller, 2012). Furthermore, it

appears that only one experiment (Pino & Mazza, 2016) and

one correlational study (Tamir, Bricker, Dodell-Feder, &

Mitchell, 2016) utilized a ToM task that did not involve detec-

tion of mental states from images of faces or people. There is

therefore a need to test the generality of the effects of reading

literary fiction on ToM. Thus, a moral judgment paradigm that

is thought to evoke ToM was also included to test whether

effects could be observed in this context.

Although the main purpose of these studies is to test the

effect of reading literary fiction on the RMET, they also pro-

vide an opportunity to test a somewhat contentious theoretical

assumption: That characters in literary fiction are less easily

understood in schematic terms than those in popular genre fic-

tion. Although grounded in literary studies and empirical stud-

ies of readers’ preferences as described above, some scholars

have argued that the distinction between literary and popular

fiction is unclear (Gavaler & Johnson, 2018) and questioned

whether readers experience the types of fiction in consistently

different ways (Panero et al., 2016). The second and third

experiments directly test the hypothesis that readers perceive

literary characters as less predictable, stereotypic, and easily

understood than characters in popular genre fiction.

The present three studies were designed primarily to test the

effect of reading literary as compared to popular genre fiction

on RMET performance. To directly assess consistency with the

results of Experiment 5 in Kidd and Castano (2013), a “small

telescopes” analysis was conducted to compare replication

effect sizes with those in the original study (Simonsohn,

2015). At the request of the editor, this approach was adopted

in place of the internal meta-analysis mentioned in the third

registration. Secondary aims include testing the effect of read-

ing literary fiction on a measure of the importance of inferred

intentions to moral judgments and, in two experiments, testing

the hypothesis that readers perceive characters in popular genre

fiction as more clearly defined than those in literary fiction.

Method

These experiments are preregistered replications and exten-

sions of the fifth experiment reported in Kidd and Castano

(2013). The experiments also included a moral judgment para-

digm that is thought to involve ToM processes (Young,

Cushman, Hauser, & Saxe, 2007). In Experiments 2 and 3, a

7-item exploratory measure of character perception was also

administered. Copies of the preregistrations, study materials,

data, and analysis syntax are available via hyperlink in the

Online Supplemental Materials and on the Open Science Foun-

dation server (https://osf.io/yvud8/).

Materials and Procedure

Experiment 1
Procedure. Participants were randomly assigned to one of the

three conditions: literary fiction, popular fiction, and baseline.

Participants in the two reading conditions were randomly assigned

to read one of the three texts associated with that condition, and

participants in the baseline condition read nothing. Participants

then completed the RMET (Baron-Cohen et al., 2001), the moral

judgment task (MJT; Moran et al., 2011; Young et al., 2007), the

Author Recognition Test (ART; Acheson, Wells, & MacDonald,

2008), and a brief demographics questionnaire. The demo-

graphics questionnaire included the following statement:

This is one of several studies we have conducted on this topic. If

you think that you have participated in a very similar study, please

let us know. It will not affect your compensation if you have par-

ticipated in the past, so please be honest—you will still receive full

compensation.

Then participants were given three response options: “Yes, I

think I have participated in a similar study;” “No, I do not think

I have participated in a similar study;” and “I have heard about

this research, but I have not participated in any studies similar

to this one.” Only participants who selected, “No, I do not think

I have participated in a similar study,” were considered naive.

All participants were debriefed, thanked, and compensated.

Short stories. The same six texts were used as in Experiment

5 of Kidd and Castano (2013). The literary fiction condition
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included short stories selected from winners of the 2012

PEN/O. Henry Prize (Furman, 2012): Corrie by Alice Munro,

The Vandercook by Alice Mattison, and Uncle Rock by

Dagoberto Gilb. Short stories in the popular genre fiction con-

dition were selected to represent the different genres from an

edited anthology of popular fiction (Hoppenstand, 1998): Jane

by Mary Roberts Rinehart (romance), Space Jockey by Robert

Heinlein (science fiction), and Too Many Have Lived by

Dashiell Hammett (thriller/mystery).

RMET. The RMET (Baron-Cohen et al., 2001) contains 36

trials in which participants select which of the four emotion

terms best matches an image of an actor’s eyes. Scores reflect

the number of correct matches. This measure has been used in

prior correlational (e.g., Kidd & Castano, 2017a; Mar et al.,

2009) and experimental studies (e.g., Black & Barnes, 2015;

Kidd & Castano, 2013; Panero et al., 2016) of the relation

between reading fiction and ToM. Critically, it is the ToM mea-

sure used in Experiment 5 of Kidd and Castano (2013). Although

definitions for RMET terms are often provided to participants,

they were not in Kidd and Castano (2013) or in this replication.

MJT. This task directs participants to rate the moral permissi-

bility of actions that varies according to their outcome (neutral

vs. negative) and the actor’s beliefs about the likely outcome

(neutral vs. negative). As Moran et al. (2011) point out, normal

adults typically rate accidental harms (neutral belief þ negative

outcome) as more permissible than attempted harms (negative

belief þ neutral outcome). The extent to which they do so can

be considered an index of the extent to which they infer and prior-

itize actors’ intentions when making moral judgments (Young

et al., 2007; Young, Camprodon, Hauser, Pascual-Leone, & Saxe,

2010; Young & Saxe, 2008), and responses to the task have been

shown to relate to familiarity with fiction (Tamir et al., 2016). To

avoid participant fatigue, an abbreviated version of the task was

used, with three scenarios representing each of the four condi-

tions, rather than the usual 12 (e.g., Tamir et al., 2016; Young

et al., 2010). ToM scores on this task were calculated as indicated

in the preregistration by subtracting moral permissibility ratings

for failed harms from those of accidental harms.

ART. The ART (Acheson et al., 2008) is a checklist contain-

ing 130 names, half of which are those of fiction authors and

half of which are foils. Participants are instructed to “please put

a check mark next to the [names] that you know for sure are

authors” (for full instructions, see https://osf.io/yvud8/). Scores

are calculated by subtracting the number of foils selected from

the number of authors selected. ART measures have been

widely used in reading research, and they correlate well with

actual reading habits (Rain & Mar, 2014).

Experiment 2. The materials and procedure for the second

experiment were identical to those in the first experiment

except for two differences. First, the baseline condition was

excluded in this experiment to allow for a more powerful com-

parison of the literary and popular fiction conditions. Second, a

7-item measure of readers’ perceptions of characters, the

Character Clarity Scale (CCS), was administered after the MJT

and before the ART. Four of the 7 items in the CCS were devel-

oped to assess the perceived typicality, predictability, and

ambiguity of the character. Two items assessed participants’

confidence in their personality ratings of characters. Each item

was responded to on a sliding scale of 1–7, and responses were

averaged after 3 items were reverse coded (see Online Supple-

mental Materials for all items).

Factor analyses in both experiments including the scale

revealed two eigenvalues greater than 1, suggesting two fac-

tors. In both experiments, an item directly assessing perceived

character complexity was the only item that loaded more

strongly onto the second factor than the first, and the only item

with a loading of less than .4 on the first factor. Consequently,

this item was dropped from the final CCS, yielding acceptable

Cronbach’s as in Experiments 2 (a ¼ .72) and 3 (a ¼ .74).

Experiment 3. The procedures and materials in Experiment 3

were identical to those in Experiment 2, except for the addition

of additional questionnaires included for exploratory purposes

and not presented here (see preregistration).

Participants

Experiment 1. Participants were recruited and compensated

using Qualtrics Panels, a third-party data collection service.

Early in the data collection process, Qualtrics sent a prelimi-

nary data set for review. This revealed a large imbalance

among the conditions, with nearly twice as many baseline par-

ticipants as participants in either of the reading conditions.

Qualtrics was asked to stop collecting baseline data once 100

responses were obtained. This cutoff was chosen to ensure suf-

ficient participants to test the key hypothesis regarding the dif-

ference between the reading conditions. Although contracted to

obtain 450 responses, Qualtrics delivered a data set including

479 responses (478 were complete).

The preregistered inclusion criteria were applied to yield the

final sample (see Table 1). All distribution-based exclusions

were made using means and standard deviations calculated

after applying all prior exclusions. Unexpectedly, some partici-

pants indicated on the MJT that actions with neutral outcomes

motivated by neutral intentions were less morally permissible

than harmful actions motivated by harmful intent. No exclusion

criterion to remove these abnormal responses was preregistered

for this first study, but it was added to the subsequent registra-

tions. To maintain consistency, results for the first experiment

are presented first as preregistered and then with this exclusion

criterion applied.

A power analysis of the final sample (N ¼ 305) conducted

using G*Power (Faul, Erdfeld, Lang, & Buchner, 2007) indi-

cated 80% power to detect the effect observed in the original

study (d¼ .33). However, the distribution of participants across

conditions was not even. While the literary fiction (n ¼ 137)

and popular fiction conditions (n ¼ 110) were roughly equal

in size, the baseline condition included only 58 participants.

This unintended imbalance threatens the internal validity of
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comparisons with the baseline condition. Therefore, these com-

parisons are reported only in the Online Supplemental Materi-

als. Participant characteristics are presented in Table 2.

Experiment 2. Prolific Academic (http://www.Prolific.ca) was

contracted to recruit 400 participants who were compensated

$5.75 for their participation. On Qualtrics, 382 responses

were recorded (381 complete). After applying the preregis-

tered exclusion criteria (see Table 1), a final sample of 318

was retained (see Table 2 for descriptive statistics). This sam-

ple had 83% power to detect the effect observed in the original

study (d ¼ .33).

Experiment 3. In the third experiment, 400 participants were

recruited using Amazon Mechanical Turk (http://www.Mturk.

com), and 448 responses were recorded (432 complete). After

applying the preregistered exclusion criteria (see Table 1), 346

participants were retained (see Table 2 for participant charac-

teristics), yielding 86% power to detect the effect observed in

the original study (d ¼ .33).

Results

RMET

In each experiment, RMET scores were entered as the depen-

dent variable in a Generalized Linear Model (GLM) with

experimental condition (literary fiction, popular genre fiction,

and baseline) and ART scores (square-root transformed and

standardized) entered as full factors (see Table 3). The main

effect of condition was qualified by an interaction with ART

in Experiment 1, not significant in Experiment 2, and signifi-

cant in Experiment 3 (see Table 4 for least squares means). Fol-

lowing the request of the editor, the meta-analysis of the

combined data (included in the registration for Experiment 3)

was not conducted. Instead, the effect of primary concern, that

of reading condition on RMET performance, from each study

was compared to that observed in the original (Experiment 5

in Kidd & Castano, 2013) using the detectability, or “small tel-

escopes,” test developed by Simonsohn (2015). This test com-

pares the confidence interval (CI)of a replication effect size

(i.e., Cohen’s d) to the effect size that could have been detected

in the original study with 33% power (d33%). This test informs

the evaluation of replication effects by showing whether a sig-

nificant replication effect is too small to have been observed in

the original study. It also indicates whether a nonsignificant

replication effect is evidence in favor of the null hypothesis

or is merely inconclusive. In the case of a significant replica-

tion effect, an effect size with a CI not including the original

effect size is interpreted as not replicating the original finding,

since it would have low probability of being detected in the

original study. Nonetheless, the effect may be true, even if the

original study could not have detected it due to low statistical

power. When a replication effect is not significant but the CI

of the effect includes effects larger than d33%, the replication

is inconclusive. If the CI of the replication effect includes zero

but not d33%, it demonstrates both a clear failure to replicate the

original effect and evidence in favor of the null hypothesis.

To calculate d33%, a sensitivity analysis was conducted

using G*Power (Faul et al., 2007) using the sample size

(N ¼ 225) from Experiment 5 of Kidd and Castano (2013),

power of 33%, and a two-tailed test (a ¼ .05). This yielded

d33% ¼ .203. For each of the three effects of reading condition

on RMET performance observed in the present studies, 95%
CIs of the effect sizes (see Table 5) were computed using the

SAS syntax provided in the supplementary materials of

Simonsohn (2015). Since the CIs of the effect sizes from the

two nonsignificant replication attempts include d33%, they are

inconclusive or uninformative. The third study is a successful

replication, with the observed effect size and the upper bound

95% CI both above d33%.

MJT

In the first experiment, scores on the MJT were entered as the

dependent variable in a GLM with experimental condition and

ART scores entered as full factor independent variables. The

MJT also includes two conditions in which intentions and out-

comes are congruent, and so a baseline moral judgment score

was calculated by subtracting the moral permissibility ratings

of intended harms from those for neutral scenarios. Although

not preregistered for the first experiment, including this base-

line judgment score as a covariate seems to provide a clearer

test of the hypothesis, and it was included in the registrations

Table 1. Participant Exclusions.

Exclusion Criterion
Experiment 1

(N ¼ 478)
Experiment 2

(N ¼ 381)
Experiment 3

(N ¼ 432)

Prior/nonnaive/
undisclosed
participation

103 25 37
21.55% 6.56% 8.56%

First language other
than English

13 2 17
2.72% 0.52% 3.94%

ART scores � 0 21 12 6
4.39% 3.15% 1.39%

RMET < 9 1 0 0
0.21% 0.00% 0.00%

Reading time < 30s/
page

20 13 19
4.18% 3.41% 4.40%

Neutral scenarios rated
less acceptable than
intentionally harmful
scenarios

5 3 1
1.05% 0.79% 0.23%

ART guesses � 3.5 SD
from mean

7 6 4
1.46% 1.57% 0.93%

RMET � 3.5 SD from
mean

0 1 0
0.00% 0.26% 0.00%

Reading times � 3.5 SD
from mean

3 1 2
0.63% 0.26% 0.46%

Total exclusions 173 63 86
36.19% 16.54% 19.91%

Final sample 305 318 346

Note. ART ¼ Author Recognition Test; RMET ¼ Reading the Mind in the Eyes
Test; SD ¼ standard deviation.
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Table 3. Results of Hypothesis Tests for the RMET.

df F p Z2
p 95% CI

Experiment 1 Condition 1,247 0.53 .465 .002 [.000, .027]
ART 1,247 45.97 <.001 .156 [.081, .236]
Condition � ART 1,247 5.03 .025 .020 [.000, .066]

Experiment 1 (Not registered) Condition 1,243 0.65 .421 .002 [.000, .030]
ART 1,243 35.54 <.001 .127 [.058, .205]
Condition � ART 1,243 5.38 .021 .021 [.000, .069]

Experiment 2 Condition 1,314 0.01 .924 .000 [.000, .006]
ART 1,314 31.58 <.001 .091 [.039, .154]
Condition � ART 1,314 0.01 .918 .000 [.000, .007]

Experiment 3 Condition 1,342 4.91 .027 .014 [.000, .048]
ART 1,342 19.19 <.001 .053 [.016, .104]
Condition � ART 1,342 0.69 .408 .002 [.000, .021]

Note. ART ¼ Author Recognition Test; RMET ¼ Reading the Mind in the Eyes Test.

Table 2. Variable Means and Demographic Information.

Characteristic

M (SD) 95% CIs

Experiment 1 Experiment 2 Experiment 3

RMET 25.49 (4.16) [25.02, 25.96] 26.61 (4.67) [26.09, 27.12] 26.57 (3.93) [26.15, 26.99]
Moral mind 1.34 (1.63) [1.16, 1.53] 1.70 (1.62) [1.52, 1.88] 1.51 (1.67) [1.34, 1.69]
Moral base 3.30 (0.93) [3.19, 3.40] 3.49 (0.74) [3.41, 3.57] 3.45 (0.68) [3.37, 3.52]
ART 23.11 (15.39) [21.38, 24.84] 20.95 (13.85) [19.42, 22.48] 17.89 (12.73) [16.54, 19.23]
Age 55.61 (16.55) [53.75, 57.48] 35.12 (12.64) [33.73, 36.52] 34.47 (10.52) [33.35, 35.58]
Character Clarity Scale — 4.72 (0.79) [4.63, 4.80] 4.86 (0.83) [4.77, 4.95]

Characteristic n (%) n (%) n (%)

Educationa

0 156 (51.15%) 153 (48.11%) 150 (43.35%)
1 149 (48.85%) 165 (51.89%) 196 (56.65%)

Gender
Female 190 (62.30%) 165 (52.22%) 217 (63.27%)
Male 115 (37.70%) 151 (47.78%) 126 (36.73%)

Race
Non-White 28 (9.18%) 57 (17.92%) 66 (19.08%)
White 277 (90.82%) 261 (82.08%) 280 (80.92%)

Note. ART ¼ Author Recognition Test; CI ¼ confidence interval; RMET ¼ Reading the Mind in the Eyes Test; SD ¼ standard deviation.
aEducation: 0 ¼ less than an undergraduate degree; 1 ¼ at least an undergraduate degree.

Table 4. Least Squares Means by Condition for the RMET.

Literary Fiction Popular Fiction

Experiment 1 25.56 [24.91, 26.21] 25.13 [24.40, 25.86]
High ART (þ1 SD) 27.69a [26.78, 28.60] 26.20a [25.21, 27.19]
Low ART (�1 SD) 23.17 [22.23, 24.10] 23.93 [22.84, 25.02]

Experiment 1 (Not registered) 25.74 [25.09, 26.38] 25.27 [24.55, 25.98]
High ART (þ1 SD) 27.65a [26.76, 28.55] 26.11a [25.14, 27.08]
Low ART (�1 SD) 23.55 [22.62, 24.48] 24.30 [23.23, 25.38]

Experiment 2 26.63 [25.95, 27.30] 26.58 [25.86, 27.30]
Experiment 3 27.03a [26.47, 27.60] 26.12a [25.55, 26.70]

Note. 95% confidence intervals are presented in brackets. ART ¼ Author Recognition Test; RMET ¼ Reading the Mind in the Eyes Test.
aMeans in the same row sharing a superscript differ significantly.
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for the subsequent experiments. As shown in Table 6, results

are similar for Experiment 1 using the preregistered and mod-

ified analysis plans. However, results varied substantially

across studies, with a moderate significant effect in the

expected direction found in Experiment 1, a nonsignificant

effect in the opposite direction observed in Experiment 2, and

a small significant effect in the unexpected direction found in

Experiment 3 (see Table 7 for least squares means).

CCS

The CCS was used in Experiment 2 and 3, and it was analyzed

in the same way as the RMET: In a GLM with experimental

condition, ART scores and their interaction entered as factors.

Results from both experiments revealed a significant

main effect of condition (see Table 8 for tests of effects and

Table 6. Results of Hypothesis Tests for the MJT.

df F p Z2
p 95% CI

Experiment 1 Condition 1,247 8.32 .004 .032 [.003, .086]
ART 1,247 45.83 <.001 .156 [.081, .236]
Condition � ART 1,247 0.07 .792 .000 [.000, .017]

Experiment 1 (Not registered) Condition 1,242 10.43 .001 .041 [.006, .098]
ART 1,242 31.16 <.001 .114 [.048, .189]
Condition � ART 1,242 0.01 .932 .000 [.000, .008]
Baseline judgment 1,242 12.02 <.001 .047 [.008, .107]

Experiment 2 Condition 1,313 3.13 .078 .009 [.000, .042]
ART 1,313 22.32 <.001 .066 [.022, .124]
Condition � ART 1,313 0.00 .952 .000 [.000, .004]
Baseline judgment 1,313 27.01 <.001 .079 [.031, .140]

Experiment 3 Condition 1,341 3.90 .049 .011 [.000, .042]
ART 1,341 24.59 <.001 .067 [.024, .122]
Condition � ART 1,341 0.23 .631 .000 [.000, .016]
Baseline judgment 1,341 23.30 <.001 .064 [.022, .118]

Note. ART ¼ Author Recognition Test; MJT ¼ moral judgment task.

Table 7. Least Squares Means by Condition for the MJT.

Experiment 1
Literary Fiction Popular Fiction

1.62a [1.38, 1.87] 1.08a [0.81, 1.36]

Experiment 1
(Not registered)

1.67a [1.43, 1.91] 1.07a [0.80, 1.34]

Experiment 2 1.56 [1.34, 1.79] 1.86 [1.62, 2.10]
Experiment 3 1.35a [1.12, 1.58] 1.68a [1.44, 1.91]

Note.95% confidence intervals are presented in brackets. MJT ¼ moral judg-
ment task.
aMeans in the same row sharing a superscript differ significantly, p < .05.

Table 8. Results of Hypothesis Tests for the CCS.

df F p Z2
p 95% CI

Experiment 2 Condition 1,314 5.53 .019 .017 [.000, .055]
ART 1,314 0.29 .588 .000 [.000, .019]
Condition �

ART
1,314 1.61 .206 .005 [.000, .031]

Experiment 3 Condition 1,342 4.75 .029 .013 [.000, .047]
ART 1,342 0.14 .703 .000 [.000, .014]
Condition �

ART
1,342 3.32 .069 .009 [.000, .039]

Note. ART ¼ Author Recognition Test; CCS ¼ Character Clarity Scale.

Table 9. Least Squares Means by Condition for the CCS.

Literary Fiction Popular Fiction

Experiment 2 4.62a [4.50, 4.74] 4.83a [4.70, 4.96]
Experiment 3 4.77a [4.65, 4.89] 4.96a [4.84, 5.09]

Note. 95% confidence intervals are presented in brackets. CCS ¼ Character
Clarity Scale.
aMeans in a row sharing the same superscript differ significantly.

Table 5. Cohen’s d Effect Sizes for Main Effects of Condition.

Experiment 1
RMET MJT CCS

0.092 [�0.155, 0.339] 0.367 [0.114, 0.613] —

Experiment 1 (Not registered) .123 [�.147, .352] .415 [.158, .662] —
Experiment 2 .011 [�.208, .231] �.200 [�.481, 0.022] .265 [.042, .484]
Experiment 3 .239 [.026, .449] �.213 [�.423, �.00] .235 [.022, .445]

Note. 95% confidence intervals are presented in brackets. For the “small telescopes” analysis of the effect of condition on the RMET, d33% ¼ .203. CCS ¼ Char-
acter Clarity Scale; MJT ¼ moral judgment task; RMET ¼ Reading the Mind in the Eyes Test.
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Table 9 for least squares means), and a marginal interaction

with ART was observed in Experiment 3. Scores on the CCS

were significantly higher in the popular genre fiction condi-

tion than in the literary fiction condition for participants with

high (1 SD above the mean; t ¼ 2.82, p ¼ .005, and d ¼ .304)

and average ART scores (t ¼ 2.18, p ¼ .029, and d ¼ .235),

except among participants with low familiarity with fiction

(1 SD below the mean; t ¼ 0.25, p ¼ .801, and d ¼ .027).

Despite the interaction in Experiment 2 not approaching

significance, a similar but attenuated pattern emerged, with

popular genre fiction characters rated as significantly more

clear than literary fiction characters except among partici-

pants with low ART scores. A series of unregistered explora-

tory analyses revealed no correlation between CCS scores and

RMET (ps > .282) or between CCS scores and MJT perfor-

mance (ps > .662) in either experiment.

Additional analyses
Replication and extension of Kidd and Castano (2017a). The

present data afford the opportunity to replicate and extend cor-

relational findings concerning the relations of familiarity with

literary and genre authors included on the ART and perfor-

mance on the RMET (Kidd & Castano, 2017a). Literary and

genre fiction familiarity scores were calculated as described

in Kidd and Castano (2017a) and square-root transformed.

Following Kidd and Castano (2017a), guessing scores on

the ART were included as a covariate in the models regressing

the ToM measures on literary and genre familiarity scores (see

Table 10). In the model testing effects on the MJT, baseline

judgment scores were also included as a covariate. For both

ToM measures, familiarity with literary authors positively pre-

dicted performance, but familiarity with genre authors did not.

Discussion

The primary hypothesis, that reading literary fiction would

improve RMET performance, received mixed support. Apply-

ing Simonsohn’s (2015) “small telescopes” method for evalu-

ating the three attempts to replicate Experiment 5 of Kidd

and Castano (2013) characterizes two of them as uninformative

and one of them as an informative replication. The successful

replication here is also consistent with a recently published

replication (van Kuijk et al., 2018) that yielded an effect size

(Cohen’s d ¼ .358) similar to that in the original study

(Cohen’s d ¼ .33) and with a 95% CI that includes the effect

size observed in the third experiment reported here. Compari-

sons with similar replication projects (e.g., Panero et al.

2016; Samur et al., 2018) are complicated because they are not

direct replications, and some of the deviations from the original

methods directly challenge their validity (see Kidd & Castano,

2017b). However, a reanalysis of Panero et al. (2016) yielded a

significant difference between the literary and popular genre

fiction conditions with an effect size (Cohen’s d ¼ .267) above

d33% and within the range of the other effect sizes from signif-

icant replications (Kidd & Castano, 2017b). The moderately

small effects found in the successful replications are consistent

with the moderately small effect estimated in the original

experiment, indicating that its reliable detection requires large

samples and careful controls.

A secondary goal of these experiments was to test whether

reading literary fiction would increase the attention paid to

Table 10. Literary and Genre Author Familiarity as Predictors of RMET and MJT Performance.

df t p b 95% CI

RMET Experiment 1 Literary—ART 1,243 3.89 <.001 .413 [.203, .622]
Genre—ART 1,243 �0.38 .707 �.039 [�.248, .168]
Guesses—ART 1,243 �2.24 .026 �.132 [�.249, �.015]

Experiment 2 Literary—ART 1,314 3.89 <.001 .305 [.150, .460]
Genre—ART 1,314 0.22 .823 .017 [�.137, .172]
Guesses—ART 1,314 �1.63 .104 �.087 [�.192, .018]

Experiment 3 Literary—ART 1,342 3.46 <.001 .264 [.114, .414]
Genre—ART 1,342 0.15 .884 .011 [�.138, .160]
Guesses—ART 1,342 �2.15 .032 �.115 [�.222, �.009]

MJT Experiment 1 Literary—ART 1,242 2.92 .003 .306 [.099, .512]
Genre—ART 1,242 0.22 .828 .022 [�.184, .230]
Guesses—ART 1,242 �1.34 .180 �.079 [�.197, .037]
Baseline judgment 1,242 3.18 .001 .193 [.073, .313]

Experiment 2 Literary—ART 1,313 3.19 .001 .243 [.093, .393]
Genre—ART 1,313 0.07 .948 .005 [�.147, .158]
Guesses—ART 1,313 �0.71 .475 �.037 [�.139, .065]
Baseline judgment 1,313 5.23 <.001 .280 [.174, .385]

Experiment 3 Literary—ART 1,341 2.17 .030 .160 [.014, .305]
Genre—ART 1,341 1.52 .128 .111 [�.032, .256]
Guesses—ART 1,341 �1.42 .157 �.074 [�.177, .028]
Baseline judgment 1,341 4.73 <.001 .241 [.140, .341]

Note. ART ¼ Author Recognition Test; RMET ¼ Reading the Mind in the Eyes Test; MJT ¼ moral judgment task.
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actors’ intentions when making moral judgments about their

actions. On this task, the MJT results were especially varied

across experiments. This may be a consequence of poor valid-

ity resulting from using an abbreviated version of the MJT,

fatigue (since the MJT was always measured after the

RMET), or a true failure of reading literary fiction to influ-

ence moral judgments.

Another goal of these experiments was to test the hypothesis

that readers would perceive characters in popular fiction as

more predictable and stereotypic than those in literary fiction.

Consistent with this expectation, both experiments revealed a

significant effect of reading condition on CCS scores. The mar-

ginal interaction of condition and ART in Experiment 3 further

suggested that this effect was most reliable among more expe-

rienced readers. Examination of the CCS scores across condi-

tions in both Experiments 2 and 3 suggests that less

experienced readers found literary characters a bit more clear

than the more experienced readers, and the popular fiction

characters slightly less clear. Experienced readers may be more

adept at distinguishing between nuanced and simple characters

or more quickly adopt different roles as readers based on infer-

ences about the text’s genre (Gavaler & Johnson, 2018). How-

ever, this finding is not well supported by the present data, and

it should be taken primarily as an impetus for further research.

Given the exploratory nature of the CCS, we did not have

clear expectations regarding its relations with the RMET or

MJT. However, the measure did not reliably correlate with

either, suggesting that it cannot account for the effect of condi-

tion on ToM. From a theoretical perspective, this is surprising:

It is the relatively lower clarity of literary characters that is

thought to engage ToM. However, it is difficult to be sure that

low ratings of clarity necessarily entail the reader also making a

correspondingly greater interpretive effort. Examination of the

role of motivation and its sources may help clarify when read-

ers make this effort, which is expected to require more inten-

sive ToM processing.

Conclusions

The primary aim of these three studies was to replicate the

effect of reading condition on RMET performance observed

in Experiment 5 of Kidd and Castano (2013). The “small tele-

scopes” analyses of the effects observed in the three replication

studies suggest that two of the replication studies are uninfor-

mative, but that the third was successful. This successful repli-

cation is consistent with other close replications (Kidd et al.,

2016; van Kuijk et al., 2018; cf. Samur et al., 2018) and a rea-

nalysis of Panero et al. (2016; Kidd & Castano, 2017b). More

broadly, these experimental effects align well with the docu-

mented positive relation between lifetime experience with lit-

erary fiction (but not popular genre fiction) and ToM

reported by Kidd and Castano (2017a) and replicated in each

of the three present studies.

Attempts to detect a similar effect on the MJT yielded con-

tradictory results, possibly because the substantially abbre-

viated test used in these studies may not be reliable. Future

studies using the full MJT as well as other measures thought

to invoke ToM processes remain necessary to assess the gener-

ality of the effect observed on the RMET.

In addition to the limitations noted above, the focus on repli-

cating Experiment 5 of Kidd and Castano (2013) entailed rely-

ing on only six texts as stimuli. A few conceptual replications

have used different texts (e.g., Kidd et al., 2016; Pino & Mazza,

2016), and further research of this sort may help establish the

generality of the effects. More critical, though, is further

inquiry into how discrete text characteristics affect readers

(e.g., Kidd et al., 2016; Koopman, 2016).

Fiction is perhaps the most abundant cultural product, and

its effects on readers are surely diverse. There is limited evi-

dence, for example, that reading can increase helping behavior

(Johnson, 2012) and empathy (Bal & Veltkamp, 2013), reduce

prejudice (Johnson, Jasper, Griffin, & Huffman, 2013), foster

openness to ambiguity (Djikic, Oatley, & Moldoveanu,

2013), and alter self-perception (Djikic, Oatley, & Carland,

2012). In some instances, researchers have focused on under-

standing the diversity of fiction by manipulating aspects of lit-

erary style (e.g., Gavaler & Johnson, 2018; Koopman, 2016) or,

in correlational studies, working to distinguish among types of

genre fiction (e.g., Fong, Mullin, & Mar, 2013).

The present studies can be situated alongside other theoreti-

cal (e.g., Culpeper, 2001; Eder et al., 2010) and empirical work

(e.g., Kidd & Castano, 2017a; Koopman, 2016) addressing how

literary and popular genre fiction engage readers’ social cogni-

tive capacities in different ways. In both conditions, partici-

pants read works of fiction, with the key difference across

conditions being the texts’ relative association with popular

genres (inclusion in Hoppenstand’s [1988] edited anthology)

or literary quality (winning the PEN/O. Henry Prize [Furman,

2012]) . Although two experiments yielded inconclusive

results, the third shows a significant positive effect of reading

literary fiction on the RMET consistent with other experiments

using the same methods (Kidd & Castano, 2013; Kidd et al.,

2016; van Kuijk et al., 2018). In addition, two experiments

yielded strong evidence that characters in literary fiction are

perceived as less clear and stereotypic than those in popular fic-

tion. The current evidence is not definitive, but it suggests that

researchers interested in how fiction influences social cogni-

tion may find it useful to further explore how the methods of

characterization in literary and popular fiction evoke different

sociocognitive processes.
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