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Measures of individual differences in adult theory of mind: A 
systematic review 

Elaine Kit Ling Yeung *, Ian A. Apperly, Rory T. Devine 
School of Psychology, University of Birmingham, Edgbaston, Birmingham B15 2TT, United Kingdom   

A R T I C L E  I N F O   

Keywords: 
Theory of mind 
Advanced theory of mind 
Measurement 
Systematic review 
Individual differences 
Mentalising 

A B S T R A C T   

Theory of mind (ToM), the ability to understand and reason about mental states, has been extensively studied in 
young children and clinical populations. A growing interest in examining ToM in adults has emerged over the 
past two decades, but the extent to which existing measures are suitable for studying adults, especially in 
detecting individual differences, remains understudied. In this systematic review of 273 studies, 75 measures 
used to investigate individual differences in adults’ ToM were identified. Their sensitivity to individual differ-
ences, reliability, and validity were examined. Results suggest that ceiling effects were prevalent, and there was 
limited evidence to establish the reliability or validity of these measures due to the lack of reports of psycho-
metric properties. Interrelations among measures were inconsistent. These findings highlight the need for future 
empirical and theoretical work to broaden the evidence base regarding psychometric properties of measures, to 
develop new measures, and to lay out more specific hypotheses about the relevance of ToM for different social 
outcomes.   

1. Introduction 

Theory of mind (ToM), also commonly referred to as mindreading or 
mentalising, is the ability to represent mental states, reason about them, 
and make use of them to predict and explain behaviour (Apperly, 2010; 
Baron-Cohen et al., 1985; Premack and Woodruff, 1978). It is regarded 
an important ability that facilitates social interaction (e.g., Brüne, 2005; 
Happe, Frith, 1996; Paal and Bereczkei, 2007; Watson et al., 1999). 
Early research on the topic focused on ToM development in early 
childhood (e.g., Gopnik and Astington, 1988; Perner et al., 1987; 
Wimmer and Perner, 1983) and in people with clinical conditions, 
especially autism (e.g., Baron-Cohen, 1985; Yirmiya et al., 1998; Hughes 
et al., 2000). There is now clear evidence that ToM development con-
tinues across middle childhood and adolescence (e.g., Apperly et al., 
2011; Devine and Hughes, 2013; Hughes, 2016; see Devine, 2021, and 
Weimer et al., 2021, for a review). Alongside developmental work on 
children and adolescents, studies of ToM in neurotypical adults, focused 
on underlying cognitive and neural processes and the presence of indi-
vidual differences, have also emerged (e.g., Apperly, 2010; Bradford 
et al., 2015; Mahy et al., 2014; Qureshi et al., 2020; Schurz et al., 2014). 
Despite this ongoing interest in ToM, there is little consensus on how 
best to measure individual differences in ToM in neurotypical adults. In 

this systematic review, we identify two major challenges in measuring 
individual differences in ToM performance in neurotypical adults, 
identify existing measures, and critically examine the measurement 
characteristics of these measures. The over-arching aim of this review is 
to take stock of work needed to evaluate existing measures and to 
develop new ones. 

1.1. Studying ToM in adults 

Research on ToM in adults has proliferated in the previous two de-
cades (Apperly, 2021). Neurotypical adults are considered develop-
mentally mature in their understanding of mental state concepts 
(Apperly et al., 2009b; Karmakar and Dogra, 2019), providing a baseline 
for comparison with other populations such as children and clinical 
groups. However, adults still show patterns of performance on ToM tasks 
that are analogous to those observed in children, such as demonstrating 
egocentric biases when they need to take the perspective of a 
less-informed person (Keysar et al., 2000, 2003), and making inaccurate 
mental inferences of what another person thinks or feels (Ickes et al., 
2000), with notable variation in performance between individuals. From 
such observations, the study of individual differences in adult ToM 
performance has emerged as a meaningful research topic. For example, 
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researchers have suggested various sources of such individual differ-
ences, including the ability to locate a mind within a mind-space 
(Conway et al., 2020), or the flexibility to make mental inferences 
based on varying contexts (Devine, 2021; Hughes and Devine, 2015). 
There is also research that teases apart adults’ ToM ability to make ac-
curate mental inferences and their propensity, or motivation, to use their 
ToM (Apperly and Wang, 2021; Carpenter et al., 2016; Devine and 
Apperly, 2022). 

Furthermore, researchers have investigated whether adults’ ToM 
performance correlates with various social skills, cognitive abilities, and 
traits related to psychiatric and neurodevelopmental conditions (e.g., 
Abu-Akel et al., 2015; German and Hehman, 2006; McGarry et al., 2021; 
Nilsen and Duong, 2013; Weinstein et al., 2022). Critically, however, the 
research described above requires that individual differences in ToM in 
adults can be reliably and validly measured. There are two problems that 
should raise concerns about current measures. 

1.1.1. Problem 1: measures may not be sensitive to variance in performance 
in neurotypical adults 

Many studies of individual differences in adults have either 
employed tasks originally designed for children or for investigating 
differences between neurotypical adults and adults with psychiatric or 
neurodevelopmental conditions. According to one account, children 
acquire an understanding of mental concepts sequentially (Wellman and 
Liu, 2004). The first concepts include desire, belief and emotion, and 
subsequent studies suggest that more complex concepts, such as 
belief-desire reasoning, require the integration of simpler mental state 
concepts. Empirically, children perform well on all concepts by middle 
childhood, leaving little possibility of variation in adults. For example, 
Peterson et al. (2012) found that half of the children aged between 6 and 
7.5 passed the hidden emotions task, the most difficult task in the 5-step 
Theory of Mind Scale (Wellman and Liu, 2004), and 79% children aged 
between 7.5 and 11.5 were able to pass it. Moreover, the dominant 
theoretical interpretation considers these findings to chart the acquisi-
tion of the concepts that adults are presumed to possess (Peterson et al., 
2012; Wellman and Liu, 2004). This interpretation has no capacity to 
explain variation in the performance of older children and adults, other 
than as measurement errors in assessing their underlying conceptual 
competence (Apperly, 2012). If the source of variation in performance 
on theory-of-mind tasks is indeed measurement error, then individual 
differences in performance should not be associated with meaningful 
outcomes (e.g., Hughes and Devine, 2015). However, drawing on 
research showing that on individual differences in ToM performance in 
early and middle childhood exhibit rank-order stability over time and 
correlate with real-world social outcomes such as social competence (e. 
g., Devine, 2021; Devine et al., 2016; Hughes and Devine, 2015), it is 
more likely that these individual differences are meaningful, rather than 
mere measurement errors. Whether the measures used to test older 
children and adolescents are still sensitive to variation in adults and 
whether these meaningful individual differences persist into adulthood 
warrants further research, the above findings indicate that the applica-
tion of methods that focus on detecting developmental differences to 
assess individual differences in adults (e.g., El Haj et al., 2017) should be 
viewed with some caution, as we can expect that they are likely to mask 
any variation in adults’ ToM performance. 

An analogous problem exists for tasks designed to detect differences 
between experimental conditions or between clinical and non-clinical 
groups. A well-designed task for comparing between different experi-
mental conditions aims to minimise between-participant variation to 
maximise sensitivity to detect between-condition differences (Hedge, 
Powell, and Sumner, 2018). By extension, a task designed to be sensitive 
for detecting differences between clinical and neurotypical populations 
is also unlikely to be optimised for detecting individual differences 
within groups. Although tasks designed on this basis may still be good 
measures of individual differences within neurotypical adults this 
should not be taken for granted. 

1.1.2. Problem 2: psychometric properties of measures 
Classical test theory provides a framework for evaluating the quality 

of measures of psychological constructs such as ToM (Fu et al., 2023) 
and has been applied in to evaluate measures of children’s ToM (e.g., 
Hughes et al., 2000; Devine and Hughes, 2016). According to the clas-
sical test theory, a true score on a construct can be approximated by 
taking repeated measures of it (e.g., Rust et al., 2020). Reliability is 
characterised by the extent to which repeated measures correlate with 
one another, as it captures the variance that is not attributed to mea-
surement error of individual tests. Assuming all items in the same 
measure capture the same construct, the items should correlate with one 
another, and hence show good internal consistency (Fu et al., 2023; 
Revelle and Condon, 2019). Even if items present different contexts or 
settings, or even have different levels of difficulty, internal consistency is 
expected if the items capture the same underlying construct (e.g. Devine 
and Hughes, 2016). Internal consistency is often estimated and indicated 
by standardised reliability coefficients, such as Cronbach’s alpha and 
omega, that can be compared across different studies (Revelle and 
Condon, 2019). Another type of reliability is test-retest reliability. To the 
extent that ToM is a trait-like ability (e.g., Devine, 2021), ToM perfor-
mance should be stable over short periods of time without much fluc-
tuation in rank order and should therefore demonstrate test-retest 
reliability (Rust et al., 2020). Finally, when task scores are coded from 
open-ended responses, inter-rater reliability should be examined to 
ensure the scoring schemes are interpreted and applied in the same way 
across coders (e.g., Devine, Kovatchev, Grumley Traynor, Smith & Lee, 
2023). 

A test is considered valid if it measures the construct it is intended to 
capture. Validity is a matter of degree and is informed by theoretical 
predictions about how a given construct should behave (Nunnally, 
1978). Criterion-related validity concerns how well the measure pre-
dicts criterion variables, which are relevant but operationally distinct 
from the measure itself (American Educational Research Association, 
American Psychological Association, and National Council on Mea-
surement in Education, 2014), making use of the assumption that test 
performance has practical and theoretical implications. Hence, indi-
vidual differences in test performance should be associated with 
behaviour, traits, psychological processes, or performance in other 
constructs of interest. For example, ToM is assumed to be a keystone 
social cognitive ability and so should be related to social outcomes (e.g., 
Banerjee et al., 2011; Canty et al., 2017; Imuta et al., 2016; Devine et al., 
2023). Convergent validity makes use of available measures that are 
viewed as measuring similar or identical constructs to the target 
construct under consideration. For ToM, this might involve examining 
associations between measures of ToM that use different stimuli or 
response formats, and other measures of social cognition. Discriminant 
validity is supported if the measure captures what is intended to assess, 
but not other constructs (Rönkkö and Cho, 2022). It is important to 
examine the discriminant validity of a measure as it establishes what is 
captured by ruling out what it does not capture. 

1.2. The current study 

Related reviews have focused on early childhood (Beaudoin et al., 
2020; Fu et al., 2023; Ziatabar Ahmadi et al., 2015), middle childhood 
and adolescence, or were limited to literature that assessed alexithymia 
alongside ToM (Pisani et al., 2021), or did not examine the psychometric 
properties of measures for adults (Derksen et al., 2018; Osterhaus and 
Bosacki, 2022). The current study provides the first systematic review 
and synthesis of measures of ToM that have been adopted to investigate 
individual differences in neurotypical adults and assesses the appropri-
ateness of measures for use in research on individual differences in ToM 
performance in adults. We first summarise existing measures that have 
been adopted to test individual differences in ToM in neurotypical 
adults. We focus on the age range of 18–65 because ToM processes in 
older adults beyond 65 can be different from that of younger adults due 
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to ageing (e.g., Henry, Philips, Ruffman & Bailey, 2013). We analyse the 
evidence for the reliability and validity of each measure and examine 
interrelations among these measures. Finally, we discuss the differences 
between these measures and measures that are used to assess ToM in 
children. 

2. Method 

2.1. Search method and selection criteria 

A systematic search of relevant empirical papers published between 
the year 1978 (the year in which Premack and Woodruff first coined the 
term ‘theory of mind’) and January 2022 was conducted by accessing 
the following databases: Scopus, PsycINFO, and Web of Science on 18th 
January, 2022. The search terms used for searching in Scopus and Web 
of Science were: (“theory of mind” OR mentali?ing OR “mind reading” 
OR “mind perception” OR “cognitive empathy” OR “empathic accuracy” 
OR “mental state attribution” OR “folk psycholog*” OR “perspective 
taking” OR “false belief*” OR “advanced theory of mind” OR {belief- 
desire}) AND (adult* OR “beyond childhood” OR “lifespan” OR 
adolescen*). We conducted the search on PsycINFO using a combination 
of subject headings and search terms. We searched for entries under the 
subject headings "theory of mind", "false beliefs", or "mentalization", in 

addition to those including the search terms (cognitive empathy or 
empathic accuracy or mind perception). The full search strategy and 
search timeline can be found in our preregistration on the Open Science 
Framework (OSF). Our search resulted in 14474 initial results published 
in English and other languages. After removing duplicates, 9434 papers 
were retained, out of which 8872 were excluded after a screening of 
abstracts, due to using only self-report measures, irrelevance (e.g. the 
search term “false belief*” generated papers referring to fallacious be-
liefs about the world), a focus on neural activity, absence of neurotypical 
adult group, or lack of availability in English. Full text of the remaining 
562 papers were accessed and checked for eligibility. The final number 
of reports included in the review was 248, comprising of 273 studies. It 
was noted that some of the studies adopted more than one measure to be 
included in the review. The screening process is summarised in the 
flowchart (Fig. 1) following the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement (Page et al., 2021), and 
the review was preregistered on OSF prior to data analysis. 

The current review focuses on behavioural measures of individual 
differences in ToM in neurotypical adults. Hence, the following inclu-
sion/exclusion criteria were adopted. We included empirical papers that 
included at least one group of adult participants who did not report any 
psychiatric or neurophysiological condition, and reported at least one 
correlation between ToM performance and a behavioural, self-report, or 

Fig. 1. Flow diagram of study inclusion based on PRISMA (Page et al., 2021).  

E.K.L. Yeung et al.                                                                                                                                                                                                                              



Neuroscience and Biobehavioral Reviews 157 (2024) 105481

4

demographic variable, or else focused on the psychometric properties of 
the ToM measure(s). Papers that only compared between groups 
without correlating participants’ ToM performance with any other 
variables were excluded to limit the number of reports included to a 
manageable number, and due to the reason that these papers did not 
contribute additional information about the test-retest reliability, 
convergent validity, and criterion-related validity of the reported mea-
sures without running any correlational analyses. Excluding these pa-
pers minimised the risk of overshadowing the smaller proportion of 
reports that showed evidence relevant to test-retest reliability, conver-
gent validity, and criterion-related validity of the measures. Further-
more, we only included papers that included the keywords “theory of 
mind”, “mindreading”, “mentalis/zing”, or “attribution of mental states” 
in the current review. Papers that referred to “mentalis/zation” as mind- 
mindedness or mind-perception were excluded, as these terms refer to 
the awareness or perception that other human or non-human objects 
have a mind without necessarily probing into the ability to infer and 
make use of the information about what is held in the mind of someone. 
We included studies that measured ToM behaviourally and excluded 
studies that manipulated ToM between different conditions, or 
measured ToM in terms of neural activity. Only studies with at least one 
group of neurotypical participants whose mean age was between 18 and 
65 years were included. Studies that examined visual perspective taking 
were included only if an agent with a perspective different to the par-
ticipants was presented such that participants had to take the perspec-
tive of the agent, to rule out paradigms that only required mental 
rotation into an alternative spatial position. Studies using only self- 
perceived measures of ToM were also excluded as meta-analysis re-
sults showed minimal correlation between self-reports and behavioural 
measures of cognitive empathy, a construct commonly defined as a 
component of theory of mind (Murphy and Lilienfeld, 2019). Reliability 
of the list of criteria was checked by a second coder screening a subset of 
50 papers. The agreement between the two coders was 90%, suggesting 
good reliability. Discrepancy between screeners were resolved by dis-
cussion until mutual agreement was achieved. 

2.2. Data extraction 

Included papers were imported into EndNote X9 for further analysis. 
The major details of measures extracted included task name, the cited 
source of the task (task reference), stimulus type, response type, as well 
as scoring method and number of raters for measures using an open- 
ended response format. When more than one published task was 
merged and scored together as one larger task without distinguishing the 
individual components, the combined task was considered a new task. 
Results of the measures were also extracted, including the maximum 
score possible, observed range of scores, mean score, and standard de-
viation of scores. Psychometric properties extracted included reliability 
indices and any evidence of validity, and were limited to the original 
psychometric properties calculated from the data collected for each 
study. Any modifications to the measures specified by authors were also 
recorded. The extraction of results and psychometric properties was 
limited to the subset of neurotypical adult participants. 

2.3. Coding 

Information about each measure is summarized in Table 1. We 
scored the following attributes if the criteria were met in the target 
paper, or if they were met in the original paper from which the ToM task 
was derived. The task name of each measure was unified after checking 
the test procedures and task references of each record. Stimulus type 
included stories, videos (i.e., featuring real people), photos (i.e., 
featuring at least a part of the faces of real people with or without 
context), single cartoons (i.e., single cartoon presented to prompt 
interpretation by participants), cartoon sequencing, animations, text in 
sentences, and others (e.g., interactive games). Response type included 

forced-choice, open-ended, sequencing, and others (e.g., pointing along 
a continuum). Scoring method of open-ended measures included binary 
scale, k-point scale (k varies from three to seven), count or proportion of 
certain types of response, or was not specified. The original aim of the 
measure first separated measures that involved testing neurotypical 
adults in the source paper from those that did not. For those that did, the 
aims were categorized into five types: population comparison (i.e., be-
tween neurotypical adults and other age groups of clinical groups), in-
dividual differences, neural underpinnings including lesion studies, 
experimental condition comparison, and others (e.g., norm setting). It 
was possible to have multiple codes for stimulus type, response type, 
scoring method, and original aim of measure, as the same measure may 
have been adapted in different ways in different studies. The tasks were 
coded as aiming to measure individual differences if this was explicitly 
stated, or if the source paper examined correlations between the task 
score and other behavioural or demographic variables. 

Correlates were categorised into eight major types, and four sub-
types: (1) traits, specifically clinical traits (e.g., autistic quotient, psy-
chosis proneness), social traits (e.g., empathic quotient, empathic 
concern), personality traits (e.g., Big Five), and other traits (e.g., gender 
identity scale ratings); (2) social cognition measures (e.g., social intel-
ligence, emotion recognition); (3) cognitive abilities (e.g., general in-
telligence, executive functions); (4) social functioning (e.g. social 
appropriateness, negotiation ability); (5) social outcomes (e.g. inter-
personal relationship quality, intimate network size); (6) demographics; 
(7) miscellaneous (e.g. fatigue, fiction exposure); and (8) other ToM 
measures. 

The mean percent of maximum possible (POMP) score for each 
measure was calculated by taking the average of the mean scores in all 
the studies adopting the measure. In cases where it was impossible to 
calculate the POMP score (i.e., the mean score was presented as a raw 
score without reporting the maximum score possible), the entry was 
omitted as different studies could have adopted different scoring 
methods and have different maximum scores possible even when using 
the same measure. Where number of errors were reported and the total 
number of trials were reported, the mean score of the study was calcu-
lated by reversing the average proportion of error to proportion of 
correct responses. However, we did not calculate the POMP scores for 
subscales of different types of errors (e.g., undermentalising and over-
mentalising errors in MASC), as they reflected the type of error 
committed by participants rather than participants’ performance. 

To provide an accessible summary, reliability and validity informa-
tion was coded with a three-colour system, as presented in Fig. 2 (reli-
ability) and Fig. 3 (validity). Green is the most satisfactory, followed by 
yellow, and red indicates caution. The information was coded on a study 
level, as shown in Fig. 2 and Fig. 3, and explained below. Table 2 and  
Table 3 show the number of studies in which the reliability or validity of 
each measure was coded green, yellow, and red. The full set of extracted 
data are available from the link at the end of this section. 

For reliability, internal consistency of a measure was coded green if 
the Cronbach’s alpha, Guttman’s lambda, or omega reported in a study 
was .7 or above (Cortina, 1993) or intra-class correlation (ICC) was .75 
or above (Fleiss, 1986); it was coded yellow if alpha/lambda/omega 
indices were between .6 and .7, ICC was between .5 and .75, or split-half 
reliability was between .5 and .75. If different indices in the same study 
conflicted in colour coding, the coding was decided upon the value of 
the alpha/lambda/omega index. Test-retest reliability was coded green 
if the correlation coefficient between two time points administering the 
same test within eight weeks was .70 or above or intra-class correlation 
(ICC) was .75 or above, yellow if the correlation was between .4 and .70 
(.75 for ICC), and red if the correlation was below .4 (Cicchetti, 1994; 
Fleiss, 1986). Inter-rater reliability was coded green if the Cohen’s 
Kappa or intra-class correlation was .75 or above (Mordal et al., 2010); 
average indices between .4 and .75 were coded yellow and those below 
.4 were coded red. An observed factor structure being consistent with 
the one hypothesised was taken as evidence supporting the factor 
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Table 1 
List of measures identified (in descending order of occurrences in studies). The “top eight” measures discussed in most detail in the text are shaded.  

Measure name Task 
reference

No. of 
studies

Original 
aim

(Range of) 
mean age

Stimulus 
type Response type

Item scoring 
method 

(* refers to 
scoring method 

used in the 
original 

reference; 
# refers to total 

score)

Scoring attribute

Reading the 
Mind in the 
Eyes Test

Baron-
Cohen et al., 

2001
149

Population 
comparison 
(clinical); 
individual 
differences

Range: 18.1-
59.2

Mean: 29.0
Photos (eyes) Forced-choice 

(3/4 options) Binary scale Correctness

Strange Stories 
Task Happé, 1994 33

Population 
comparison 

(clinical)

Range: 18.6-
47.7

Mean: 28.6
Stories Open-ended Binary scale/3-

point scale Correctness

Faux pas 
recognition test

Baron-
Cohen et al., 

1999
28

* Population 
comparison 
(clinical); 

task 
comparison 

(designed for 
children)

Range: 18.6-
59.2

Mean: 32.8
Stories Open-ended Binary scale/3-

point scale Correctness

Hinting task Corcoran et 
al., 1995 25

Population 
comparison 

(clinical)

Range: 20.1-
51.7

Mean: 31.6

Stories/
Videos Open-ended

Binary scale/3-
point scale/4-

point scale
Correctness

ToM Picture 
Stories task Brüne, 2003 12

Population 
comparison 

(clinical)

Range: 20.5-
46.3

Mean: 34.0

Cartoons 
(sequence)

Forced-choice (3 
options)/Sequenci
ng & Open-ended

7-point scale 
(sequencing); 

n/a (sequencing 
time); #23 max 

(open-ended 
questionnaire 
total score)

Correctness; n/a; 
correctness

Imposing 
memory test

Kinderman 
et al., 1998 11

Population 
comparison 
(group split 

by other 
variables)

Range: 20.3-
53.0

Mean: 28.8

Stories/
Videos

Forced-choice
(binary) Binary scale Correctness

MASC Dziobek et 
al., 2006 11

Population 
comparison 
(clinical); 
individual 
differences

Range: 19.9-
47.0

Mean: 28.6
Videos Forced-choice (4 

options) Binary scale

Correctness/
(propensity if taking 
into consideration the 

type of error 
committed)

Animations task Abell et al., 
2000 10

Population 
comparison 

(clinical)

Range: 19.3-
32.3

Mean: 24.9
Animations

Forced-choice (4 
options)/Open-

ended

Binary scale/3-
point scale/*6-

point scale 
(intentionality 

subscale)

Correctness/propensity

False belief task 
(1st-order + 
2nd-order)

Perner & 
Wimmer, 

1985
8

*Developme
ntal 

differences 
(designed for 

children)

Range: 21.9-
35.5

Mean: 27.1

Cartoons 
(sequence)/St

ories

Forced-choice 
(binary)/Open-

ended
Binary scale Correctness

TASIT McDonald et 
al., 2003 8

Population 
comparison 

(clinical)

Range: 19.7-
40.7

Mean: 29.6
Videos Forced-choice 

(binary/3 options) Binary scale Correctness

Yoni task

Shamay-
Tsoory & 
Aharon-

Peretz, 2007

6
Population 
comparison 

(clinical)

Range: 19.8-
25.9

Mean: 22.7

Illustrated 
items

Forced-choice (4 
options) Binary scale Correctness

Short Story 
Task

Dodell-
Feder et al., 

2013
5 Individual 

differences

Range: 19.4-
27.8

Mean: 23.6
Stories Open-ended

Binary scale 
(spontaneous 
subscale); 3-
point scale 

(explicit mental 
subscale)

Correctness/propensity

Director task Keysar et 
al., 2000 4

*
Experimental 

condition 
comparison 

(age not 
mentioned)

Range: 19.1-
23.0

Mean: 21.3

Interactive 
game Action

Binary scale 
(error measure); 

n/a (RT 
measure)

Correctness; n/a

(continued on next page) 
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Table 1 (continued ) 

Edinburgh 
Social Cognition 

Test (ESCoT)

Baksh et al., 
2018 3 Individual 

differences

Range of 
means: 22.5-

38.4
Mean of 

means: 32.8

Animations Open-ended 4-point scale Correctness

EmpaToM Kanske et 
al., 2015 3

Neural 
underpinnings;
   individual 
differences

Range: 28.7-
40.9

Mean: 36.8
Videos Forced-choice (3 

options)

Binary scale 
(score measure); 

n/a (RT 
measure)

Correctness

Moral judgment 
task

Young et al., 
2007 3

Neural 
underpinnings

Range of 
means: 34.4-

56.6
Mean of 

means: 41.7

Stories Ratings

Rating 
differences 

between ToM 
and baseline 
conditions

Rating differences

Reading the 
mind in films 

task

Golan, 
Baron-

Cohen, & 
Hill, et al., 

2006

3

Population 
comparison 
(clinical); 
individual 
differences

Range: 35.6-
38.4

Mean: 37.2
Videos Forced-choice (4 

options) Binary scale Correctness

Theory of mind 
stories task

Frith & 
Corcoran, 

1996
3

Population 
comparison 

(clinical)

Range: 39-
40.9

Mean: 39.6

Stories (with 
cartoons) Open-ended Binary scale Correctness

Visual jokes test Corcoran et 
al., 1997 3

Population 
comparison 

(clinical)

Range of 
means: 20.3-

37.8
Mean of 

means: 27.0

Cartoons 
(single) Open-ended

4-point 
scale/Binary 

scale
Correctness

Adult Theory of 
Mind test (A-

ToM)

Brewer et 
al., 2017 2

Population 
comparison 

(clinical)

Range: 22.4-
26.1

Mean: 24.3
Videos

Forced-choice 
(binary) & Open-

ended

3-point 
scale/Binary 

scale;not 
applicable for 

RT

Correctness; RT

Attribution of 
intention task

Brunet, 
Sarfati, 

Hardy-Baylé 
& Decety, 

2000

2
Neural 

underpinnings
Range: 30.9-

47.7
Mean: 39.3

Cartoons 
(sequence)

Forced-choice (3 
options) Binary scale Correctness

Cambridge 
mindreading 
face battery

Golan, 
Baron-

Cohen & 
Hill, 2006

2
Population 
comparison 

(clinical)

Range: 22.2-
22.5

Mean: 22.3
Videos Forced-choice (4 

options) Binary scale Correctness

Combined 
stories task

Achim et al., 
2012 2

Population 
comparison 

(clinical)

Range: 24.2-
25.2

Mean: 24.7
Stories Open-ended Binary scale/3-

point scale Correctness

False belief task 
(1st-order)

Wimmer & 
Perner, 1983 2

*Developme
ntal 

differences 
(designed for 

children)

Range: 20.4-
40.2

Mean: 30.3

Animations/
Cartoons 

(sequence)/St
ories

Forced-choice (3 
options)/Open-

ended
Binary scale Correctness

Picture 
sequencing task

Langdon et 
al., 1997 4

Population 
comparison 

(clinical)

Range: 32-
47.7

Mean: 40.15

Cartoons 
(sequence)

Sequencing & 
Open-ended

5-point scale/3-
point scale/not 

specified 
(sequencing); 
proportion of 
mental state 

terms in open-
ended responses

Correctness; 
propensity

Reading the 
mind in the 
voice task

Golan et al., 
2007 4

Population 
comparison 
(clinical); 
individual 
differences

Range: 19.3-
35.6

Mean: 24.5
Audios Forced-choice (4 

options) Binary scale Correctness

Visual 
perspective 
taking task

Samson et 
al., 2010 4

Experimental 
condition 

comparison

Range: 21.7-
40.9

Mean: 31.2

Pictorial 
probes

Forced-choice 
(binary)

Mean response 
time divided by 

proportion 
correct

Correctness

Comic strip task Sarfati et al., 
1997 3

Population 
comparison 

(clinical)

Range: 19.0-
38.0

Mean: 27.4

Cartoons 
(sequence)

Forced-choice (3 
options) Binary scale Correctness

(continued on next page) 

E.K.L. Yeung et al.                                                                                                                                                                                                                              



Neuroscience and Biobehavioral Reviews 157 (2024) 105481

7

Table 1 (continued ) 

Second-order 
false-belief task

Pickup & 
Frith, 2001 2

Population 
comparison 

(clinical)

Range: 32.7-
33.5

Mean: 33.1

Playmobil 
figures/
Stories

Open-ended 3-point scale/4-
point scale Correctness

Situational test 
of emotion 

understanding

MacCann & 
Roberts, 

2008
2 Individual 

differences

Range: 20.3-
20.4

Mean: 20.4
Sentences Forced-choice (5 

options) 5-point scale Not specified

Spontaneous 
ToM Protocol 

(STOMP)

Rice & 
Redcay, 

2015
2

Neural 
underpinnings;

individual 
differences

Mean: 20.3 Videos Open-ended
Proportion of 
internal state 
statements

Propensity

Story 
comprehension 

test

Channon & 
Crawford, 

2000
2 Lesion study

Range: 19.4-
20.2

Mean: 19.8
Stories Open-ended

3-point 
scale/binary 

scale*

Correctness(*);
propensity*

Unexpected 
outcomes test

Dyck et al., 
2001 2

*Developme
ntal 

differences; 
individual 
differences 

(designed for 
children)

Range: 19.5-
36.6

Mean: 28.1
Stories Open-ended 3-point scale Correctness

Virtual 
assessment of 
mentalising 

ability (VAMA)

Canty et al., 
2017 2 Individual 

differences

Range: 25.9-
45.6

Mean: 35.8

Interactive 
game

Forced-choice (4 
options)

3-point 
scale/Binary 

scale
Correctness

Arena of 
Emotions Tasks

Rosenblau et 
al., 2015 1

Population 
comparison 
(clinical); 
individual 
differences

Mean: 32.4 Videos Forced-choice (4 
options) Binary scale Correctness

Attitudinal 
subset (APT) of 
the Aprosodia 

Battery

Orbelo et al., 
2005 1

Population 
comparison 

(age)
Mean: 34.8 Audios Forced-choice 

(binary) Binary scale Correctness

Belief-desires 
task

Apperly et
al., 2011 1

Population 
comparison 

(age); 
experimental 

condition 
comparison

Mean: 20.3 Sentences Forced-choice 
(binary)

n/a (RT 
measure) n/a

Cartoon 
Reading the 

mind in the eyes 
task

Atherton, G. 
& Cross, L., 

2021
1 Individual 

differences Mean: 21.9 Cartoons 
(single)

Forced-choice (4 
options) Binary scale Correctness

Cartoon stories 
ToM paradigm

Kosmidis, 
2011 1

Population 
comparison 
(clinical); 
individual 
differences

Mean: 37.4 Cartoons 
(sequence)

Forced-choice 
(binary) Binary scale Correctness

Computerised 
false-belief task

Wang et al., 
2021 1

Experimental 
condition 

comparison; 
individual 
differences

Mean: 19.5 Cartoons 
(sequence)

Forced-choice 
(binary)

n/a (RT 
measure) n/a

Mind Reading 
in Films task

Tahazadeh 
et al., 2020 2

Population 
comparison 
(clinical); 
individual 
differences

Range: 21.6-
23.6

Mean: 22.6
Videos Forced-choice (4 

options) Binary scale Correctness

Modified 
Picture Stories-
Theory of Mind 
Questionnaire 
(MPS-TOMQ)

Calso et al., 
2019 2

Population 
comparison 

(age); 
individual 
differences

Range: 25.4-
25.6

Mean: 25.5

Cartoons 
(sequence)

Sequencing & 
Open-ended

7-point scale 
(sequencing); 

n/a (sequencing 
time); not 
specified 
(TOMQ)

Correctness; n/a; not 
specified

(continued on next page) 
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Table 1 (continued ) 

Dewey Social
Stories Test

Dewey, 
1991 1

Population 
comparison 

(clinical)
Mean: 34.8 Stories Forced-choice (4 

options) 4-point scale Deviation from most 
common response

Emotion 
Attribution task

Blair & 
Cipolotti, 

2000
1 Lesion study Mean: 40.2 Stories Open-ended Binary scale Correctness

Faces test 
(Adoplhs et al.)

Adoplhs et 
al., 2002 1

*Lesion 
study (age 

not 
mentioned)

Mean: 36.6 Photos (face) Forced-choice 
(binary) Binary scale Correctness

Faces test 
(Baron-Cohen et 

al.)

Baron-
Cohen et al.,

1997
1

Population 
comparison 

(clinical)
Mean: 20.7 Photos (face) Forced-choice 

(binary) Binary scale Correctness

Irony perception 
task

Langdon et 
al., 2002 1

Population 
comparison 

(clinical)
Mean: 20.0 Stories Forced-choice 

(binary) Binary scale Correctness

Joke-
appreciation 

task

Happé et al., 
1999 1

*Population 
comparison 

(clinical) 
(designed for 
the elderly)

Mean: 32.0 Cartoons 
(single) Open-ended 4-point scale Correctness

Judgement of 
preference

Girardi, 
MacPherson, 
& Abraham, 

2011

1

Population 
comparison
(clinical); 

experimental 
condition 

comparison

Mean: 38.4 Illustrated 
items

Forced-choice (4 
options) Binary scale Correctness

Multifaceted 
Empathy Test

Dziobek et 
al., 2007 1

Population 
comparison 

(clinical)

Mean not 
reported

Photos (real 
person in 
context)

Forced-choice (4 
options) Binary scale Correctness

Nonverbal 
cartoon task 

Gallagher et 
al., 2000 1

Neural 
underpinnings Mean: 42.0 Cartoons 

(single) Open-ended Binary scale Correctness

Novel 
wisdom/ToM 

task

Rakoczy, H. 
et al., 2018 1

Population
comparison 

(age); 
individual 
differences

Mean: 24.3 Stories Open-ended 3-point scale Correctness

Perspective 
Taking Task 

Gallant, C., 
& Good, D., 

2020
1

Population 
comparison 
(group split 

by other 
variables); 
individual 
differences

Mean: 19.8 Stories Ratings
Average ratings 

for correct 
responses

Ratings

Pragmatic 
language 

comprehension 
task

Koster-Hale, 
Dodell-

Feder, Saze, 
unpublished

1 n/a Mean: 20.3 Sentences Forced-choice 
(binary) Binary scale Not specified

Rutherford 
stories task

Rutherford, 
2004 1

Experimental 
condition 

comparison
Mean: 24.7 Stories Forced-choice 

(binary) Binary scale Correctness

Conflicting 
beliefs and 

emotions task

Shaw et al., 
2004 1

* Lesion 
study (age 

not 
mentioned)

Mean: 30.6 Stories Open-ended Binary scale Correctness

Conversations 
and Insinuations 

task

Ouellet et 
al., 2010 1

Population 
comparison 

(clinical)
Mean: 23.1 Videos Forced-choice (4 

options) Binary scale Correctness

(continued on next page) 
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Table 1 (continued ) 

Social 
Attribution 

Task-Multiple 
Choice

Klin, 2000 1
Population 
comparison 

(clinical)
Mean: 32.0 Animations

Forced-choice (4 
Options)/*Open-
ended (original 

measure)

Binary scale/*7-
point 

scale/*Proportion
of using 

mental state 
terms

Correctness/propensity

Social Cognition 
Screen 

Questionnaire 
(ToM subscale)

Roberts et 
al., 2011 1

* Individual 
differences 

(designed for 
clinical 
patients)

Mean: 37.8 Stories Forced-choice 
(binary) Binary scale Correctness

Social stories 
questionnaire

Lawson, 
Baron-

Cohen & 
Wheetwright

, 2004

1
Population 
comparison 

(clinical)
Mean: 20.1 Stories Forced-choice 

(binary) Binary scale Correctness

Story-Based 
Empathy Task

Dodich, A. 
et al., 2015 1 Norm setting Mean: 49.6 Cartoons 

(sequence)
Forced-choice (3 

options)

Binary scale 
(accuracy); 5-

point scale 
(equivalent 

score)

Correctness; 
deviance from median

Strange stories 
film task

Murray et 
al., 2017 1

Population 
comparison 
(clinical); 
individual 
differences

Mean: 32.5 Videos Open-ended 3-point scale Correctness

Strange stories 
task + ToM 
Stories task

*Licata, M. 
et al., 2016 
(the study 
that used 

this 
combined 
measure)

1

* n/a (refer 
to the two 
separate 

measures)

Mean: 38.0 Stories Open-ended 4-point scale 
*(0/0.5/1/2) Correctness

The cartoon 
vignette

Sebastian et 
al., 2012 1

Neural 
underpinning

s
Mean: 21.3 Cartoons 

(sequence)
Forced-choice 

(binary) Binary scale Correctness

The situational 
test of emotion 
management

MacCann & 
Roberts, 

2008
1 Individual 

differences Mean: 20.4 Hypothetical 
scenarios

Forced-choice (4 
options)/*Ratings 
(original article)

Binary 
scale/Weighted 
score (forced-

choice); 
*distance from 
expert ratings 

(ratings)

Correctness(*); 
distance from expert 

rating*

Theory of Mind 
Assessment 

Scale 
(Th.o.m.a.s.)

Bosco et al., 
2009 1

Population 
comparison 

(clinical)
Mean: 40.7 Interview 

questions Open-ended 5-point scale

Coherence, clearness 
and abundance of 

contextualised 
examples

Theory of mind 
in dialogue

Dwyer et al., 
2020 1

Population 
comparison 

(clinical)
Mean: 40.9 Interview 

questions Open-ended

Number of 
references to 

own and others' 
beliefs

Propensity

ToM stories task
German & 
Hehman, 

2006
1

Population 
comparison 

(age); 
individual 
differences

Mean: 38.8 Stories Forced-choice 
(binary) Binary scale Correctness

Sandbox task Sommerville 
et al., 2010 1

Population 
comparison 

(age); 
experimental 

condition 
comparison; 
individual 
differences

Mean: 37.7 Stories
Pointing to a 

location within a 
continuous space

Distance away 
from first 
location to 

second location

Distance away

Self-referential 
mentalizing 
interview

Ballespi, S. 
et al., 2019 1 Individual 

differences Mean: 21.1 Interview 
questions Ratings n/a n/a

(continued on next page) 
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structure of the measure. Most of the time, the measures proposed to 
capture a unitary ToM component, and the factor structure was sup-
ported if the results showed a good fit to a one-factor model. In other 
measures that included a control scale or proposed several subscales, a 
good fit to a two-factor model that distinguished the ToM subscale and 
the control subscale, or the proposed subscales, were treated as evidence 
for the proposed factor structures. 

Validity was colour-coded based on whether the studies reported 
evidence for or against different kinds of validity. Green was coded 
when there was only supporting evidence within a single study; yellow 
referred to mixed evidence within a single study (i.e. having both evi-
dence that supports and opposes validity in the same study, such as 
reporting one correlation larger than the effect size threshold we will 
later specify, and another correlation smaller than the threshold), and 
red was coded when there was only evidence against validity in the 
specific way, within a single study. We coded for four types of validity 
evidence, conceptually similar to convergent validity, criterion-related 
validity, known-group validity and discriminant validity. 

We coded for “broad” convergent validity and “narrow” convergent 
validity. Reports of performance on the measure correlating with other 
social cognition or social ability measures, not limited to ToM, were 
taken as evidence of broad convergent validity. Positive evidence was 
characterised by a Pearson’s or Spearman’s correlation coefficient of .19 
(taking the absolute value) or higher, which is the median effect size in 
individual differences studies (Gignac, Szodorai, 2016). By adopting this 
criterion, which is less stringent than Cohen’s convention of .30 for a 
medium effect size (Cohen, 1992), we expect to err on the side of an 
optimistic picture of convergent validity displayed by the identified 
tasks. Correlations of task performance and general social abilities or 
relevant clinical traits, specifically autistic quotient (AQ) or alexithymia 
trait scores, were also included as evidence regarding broad convergent 
validity, for the questionnaires include components that tapped on 

social cognitive abilities. The same .19 threshold explained above was 
applied in such cases. In most cases evidence in favour of convergent 
validity came from positive correlations, but it was also possible for 
negative correlations to provide positive evidence (e.g., when one of the 
correlated measures examined response time (RT), or when participants’ 
ToM performance was correlated with clinical traits associated with 
social difficulties). For narrow convergent validity, we investigated in-
terrelations among the ToM tasks identified in this review for relevant 
evidence. Two tasks were taken as correlated in a study if there was at 
least one correlation that exceeded the .19 threshold between any sub-
scales of the two tasks. Any lower correlations reported in studies were 
considered evidence against interrelation between two tasks. 

Criterion-related validity was supported by evidence suggesting a 
correlation between performance on the measure and social functioning 
or social outcomes (e.g., interpersonal relationship quality, community 
functioning, social functioning scale performance). Known-group val-
idity was supported by reports of differences in performance on the 
measure between the neurotypical adult control group and clinical 
groups showing social deficits, specifically autism spectrum disorder 
(ASD) and schizophrenia, or between participants grouped by high 
versus low autistic or schizophrenic traits, or either children or older 
adults. Discriminant validity was supported by results showing that (1) 
the measure contributed to unique variance in criterion variables 
including social functioning and social outcomes after controlling for at 
least one of three confounds: verbal ability, general intelligence, exec-
utive functions; (2) only the subscale(s) relevant to ToM but not the 
control subscale(s) correlated with the criterion variables; (3) known- 
group differences in task performance remained significant after con-
trolling for at least one of the three confound variables; (4) known-group 
differences in the ToM-relevant and control subscales were dissociated; 
or (5) known-group differences in ToM-relevant subscale(s) remained 
significant after controlling for the scores on control subscale(s). 

Table 1 (continued ) 

RT refers to response time. (Achim et al., 2012; Adolphs et al., 2002; Apperly et al., 2004; Atherton and Cross, 2022; Aykan and Nalçacı, 2018; Baksh et al., 2018; 
Ballespí et al., 2019; Baron-Cohen et al., 1997; Blair, 2000; Bosco et al., 2009; Brewer et al., 2017; Brunet et al., 2000; Calso et al., 2019; Channon and Crawford, 2000; 
Corcoran et al., 1997; Dewey, 1991; Dodell-Feder et al., 2013; Dodich et al., 2015; Dwyer et al., 2020; Dyck et al., 2001; Dziobek et al., 2008; Frith and Corcoran, 1996; 
Gallagher et al., 2000; Gallant and Good, 2020; Gilpin, 1993; Girardi et al., 2011; Golan et al., 2006; Golan et al., 2006; Golan et al., 2007; Happé et al., 1999; Henry 
et al., 2011; Kanske et al., 2015; Klin, 2000; Kosmidis et al., 2011; Koster-Hale et al., 2012; Langdon et al., 2002; Langdon et al., 1997; Lawson et al., 2004; Licata et al., 
2016; MacCann and Roberts, 2008; McDonald et al., 2003; Murray et al., 2017; Orbelo et al., 2005; Ouellet et al., 2010; Perner and Wimmer, 1985; Pickup and Frith, 
2001; Rakoczy et al., 2018; Rice and Redcay, 2015; Roberts et al., 2011; Rosenblau et al., 2015; Rutherford, 2004; Samson et al., 2010; Sarfati et al., 1997; Sebastian 
et al., 2012; Shah et al., 2017; Shamay-Tsoory et al., 2007; Shaw et al., 2004; Sommerville et al., 2013; Sullivan and Ruffman, 2004; Tahazadeh et al., 2020; Wang et al., 
2021; Wang et al., 2016; Young et al., 2007). 
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The full set of extracted data and the spreadsheets for coding the data 
are publicly available on OSF (https://osf.io/23ynq/?view_only=7f34 
abba115b40da99c14b1e08d97f67). 

2.4. Sample characteristics 

Approximately 47640 neurotypical participants aged between 18 
and 65 were included in the 273 studies. The smallest study had 10 
participants and the largest study included 2242 participants. The 

average sample size was 173 (around 62% female with all samples 
aggregated, excluding studies that did not report gender). 

Twenty studies did not report the mean age of participants. The mean 
age of participants in the remaining 253 studies varied from 18.12 years 
to 59.27 years, and the average of mean age reported in studies was 
30.04 years. 

Fig. 2. Available evidence regarding reliability of the top 8 measures. The diagram depicts the availability of evidence for or against reliability of the top eight 
popular measures, including Animations Task (Animations*), Faux Pas Recognition Task (FPRT*), Hinting Task (Hinting*), Imposing Memory Test (Imposing 
Memory), Movie for the Assessment of Social Cognition Task (MASC), Reading the Mind in the Eyes Test (RMET), Strange Stories Task (Strange Stories*), and ToM 
Picture Stories Task (ToM Picture Stories), in alphabetical order. The tasks that were presented in an open-ended response format in at least one study were indicated 
with “* ”. The colour coding follows the same principle as for Table 2, with green indicating the most satisfactory evidence according to standard criteria, yellow 
intermediate, and red the least satisfactory. Curve width is weighted by number of studies showing relevant evidence for or against reliability. Curves extended from 
the same measure should have equal width if the same number of studies indicate evidence for or against the specific type regarding reliability of the same measure. 

Fig. 3. Available evidence regarding validity of the top 8 measures. The diagram depicts the availability of evidence for or against validity (beyond face validity) of 
the top eight popular measures. The colour coding follows the same principle as for Table 3. Curve width is weighted by number of studies showing relevant evidence 
for or against validity. Curves extended from the same measure should be equal in width if the same number of studies indicate evidence for or against the specific 
type regarding validity of the same measure. Convergent validity in this diagram refers to broad convergent validity. 
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3. Results 

We begin by describing the key features of the stimuli and mea-
surement formats of the tasks identified. Next, we evaluate the psy-
chometric properties of the tasks, with particular focus on the eight tasks 
for which we have the most data to inform evaluation. We also evaluate 
the interrelations among the measures identified. 

3.1. Description of identified measures (Table 1) 

We identified 75 measures that have been adopted to assess indi-
vidual differences in ToM in neurotypical adults, including one unpub-
lished measure with no further information, listed in Table 1. The mean 
age of participants is also summarised in Table 1. Forty-three (57%) 
measures were designed for detecting differences between groups in 
adults (e.g., adults with a known diagnosis vs. those without a diagnosis) 
rather than individual differences; 26 (35%) were designed to detect 
individual differences in adults. The mean age of participants ranged 
from 19.50 to 49.60 years, with an average of 30.14 years. 

3.1.1. Forms of stimuli 
Out of the 75 identified measures, many of the measures involved 

narratives or stories (52; 69%) presented as text or speech (27; 36%), 
videos (15; 20%), cartoon sequences (11; 15%), or animations (4; 5%). 
Two animation tasks featured geometric shapes rather than human 
agents. The forms of stimuli adopted by the remaining measures are 
listed in Table 1. The types of stimuli presented in five (7%) tasks were 
inconsistent across studies (e.g., for the Hinting task some studies pre-
sented narratives while some presented videos). How the participants 
were required to respond to the stimuli, and how their responses were 
measured, are discussed next. 

3.1.2. Form of measurement 
There was considerable variety in measurement methods, not only 

between tasks, but also when the same notional task was used in 
different studies. This limits the confidence with which conclusions 
about reliability and validity from a study using one task variant can be 
expected to generalise to studies using another task variant. 

Response format. Most of the measures involved forced-choice re-
sponses and/or open-ended questions. Among the 75 measures, 45 
(60%) involved a forced-choice between two and five alternatives, 31 
(41%) required open-ended verbal responses, four (5%) involved sub-
jective ratings (e.g., rating the likelihood of possible explanations to an 
agent’s behaviour, or the likelihood of an agent having different 
emotional responses in a described social scenario), three (4%) involved 
picture sequencing, one (1%) involved pointing to a location within a 
continuous space, and one (1%) required moving a designated object as 
directed. Four measures (5%) involved at least two components (e.g., 
including both sequencing and open-ended questions). The response 
formats were inconsistent across studies for seven measures (9%), and 
one additional measure (1%) had a different number of forced-choice 
options in different studies. 

Scoring method. As forced-choice and open-ended responses were 
the two most popular response formats, this subsection describes how 
the items were scored across different studies using the same measure. 
The analysis revealed considerable diversity between different methods, 
and between different studies using the same method. 

Forced-choice measures. Dichotomous scoring that differentiated 
correct from incorrect answers for items was used in 39 (87%) of the 
forced-choice measures, while eight measures (18%) involved scoring 
on a k-point scale (k varies from three to seven) that rated participants’ 
item responses according to the extent they matched with developed 
scoring schemes. One measure (2%) weighted scores by expert ratings of 
an agent’s possible mental states that can arise from a described social 
scenario, which was collected a priori. Among the 45 measures that 
involved a forced-choice response format in at least one study, four (9%) 
have been scored using more than one of the above methods across 
studies. 

Open-ended measures. For the 31 measures that were used with an 
open-ended response format in at least one study, twenty (63%) mea-
sures scored open-ended items on a k-point scale (k varies from three to 
seven), according to how much the participant’s response matched a 
developed coding scheme. Fourteen measures (45%) adopted dichoto-
mous scoring (correct or incorrect). Four measures (13%) scored par-
ticipants’ performance by counting or calculating the proportion of 
mental state references in their responses. Scoring procedures for three 
measures (10%) using open-ended items were not reported. Six mea-
sures (19%) were scored on more than one dimension, and 10 (32%) 
were scored using inconsistent methods in different studies. 

Most open-ended measures were scored either according to cor-
rectness of responses, or/and evidence of a propensity to mentalise. 
Within the 25 (81%) open-ended measures that scored responses based 
on correctness, 18 (72%) scored responses on a non-binary scale and 
thus allowed for partial scoring. One or more of the following criteria 
were used to judge the score to be awarded: order of inference, extent of 
explicit mental state description, contextual relevance, the number of 

Table 2 
Reliability evidence of the top 8 measures in alphabetical order (number of 
studies providing positive/mixed/negative evidence).  

Measure 
name 

Number 
of 
studies 

Internal 
consistency 

Test-retest 
reliability 

Factor 
structure 

Interrater 
reliability 

Animations 
Taska  

10 1/0/0   4/0/0 

FPRTa  28 6/0/0  5/1/0 5/0/0 
Hinting 

Taska  
25 0/1/5 0/2/0 1/0/0 2/0/0 

Imposing 
memory 
Test  

11 1/1/0    

MASC  11 2/1/0  1/0/0  
RMET  149 22/16/7 3/1/0 2/3/0 1/1/0b 

Strange 
Stories 
Taska  

33 3/3/0  1/0/0 16/0/0 

ToM Picture 
Stories 
Task  

12 1/0/1     

a Tested in open-ended format in at least one study. 
b Not tested in open-ended format but had interrater reliability reported (thus 

not included in the main analysis or Fig. 2). 

Table 3 
Validity evidence of the top 8 measures in alphabetical order (number of studies 
providing positive/mixed/negative evidence).  

Measure 
name 

Number 
of 
studies 

Known- 
group 
validity 

Criterion- 
related 
validity 

(Broad) 
Convergent 
validity 

Discriminant 
validity 

Animations 
Task  

10 4/0/1  0/0/2 3/1/1 

FPRT  28 4/0/0 1/0/1 5/1/2 (2) 2/0/0 
Hinting task  25 8/0/1 0/0/1 6/1/2 3/0/0 
Imposing 

memory 
test  

11  2/0/0 3/2/1 2/0/0 

MASC  11 2/0/0  2/0/0 1/0/0 
RMET  149 14/0/1 1/0/1 27/7/11 (1) 0/0/1 
Strange 

Stories 
Task  

33 10/0/1 0/0/2 4/0/1(1) 7/0/1 

ToM Picture 
Stories 
Task  

12 3/0/1  2/1/1  

The number of studies that report a relevant significance test without specifying 
the effect size is marked in parentheses, if applicable. 
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times the experimenter gave a prompt, and explanatory power. 
Seven (23%) open-ended measures captured participants’ propensity 

to mentalise on a binary scale indicating whether the response involved 
mental state attribution (2 measures; 29%), a 3-, 5-, 6-, or 7-point scale 
reflecting the degree of deliberateness of mental state attribution (2 
measures; 29%), or the occurrence of mental state references in the 
participants’ responses in terms of count or proportion (4 measures; 
57%). 

Within the two measures (6%) that did not score responses on cor-
rectness or propensity, one measure scored responses on their coher-
ence, clearness and abundance of contextualised examples; one measure 
did not specify the scoring criteria. 

3.2. Ceiling effects and psychometric properties of measures 

We first summarise the overall availability of relevant evidence from 
all 75 measures (see OSF for full data). Many tasks have only been used 
in a small number of studies, and many studies did not include evidence 
relevant to ceiling effects or psychometric properties. We therefore 
proceed to a more detailed evaluation on the eight tasks that have been 
used to study individual differences in neurotypical adults in 10 studies 
or more. As will become clear, even for these measures there is only 
limited evidence about reliability and validity, and we judged it even 
less likely that it would be possible to draw conclusions on the psy-
chometric properties of measures where even less information was 
available. 

3.2.1. Sensitivity to individual differences in performance 
Where relevant data were available there was considerable evidence 

of ceiling effects. We report mean Percentage of Maximum Possible 
(POMP) scores and POMP score ranges to identify ceiling effects in  
Table 4. Table 4 shows the mean POMP scores and range of POMP scores 
for all measures. A task is sensitive to individual differences in a popu-
lation within a particular age range when the POMP score is within the 
range of 20–80% (e.g., Petersen et al., 2016). We used 85% as the cut-off 
for indicating a ceiling effect to allow for more leniency. Measures that 
show a ceiling effect for at least one of the subscales are highlighted in 
red, including 29 measures (49% of measures that have available POMP 
score information) based on mean POMP score, and 13 measures (50% 
of measures that have available information on POMP score range) 
based on POMP score range. Nine measures (12%) did not have infor-
mation about their mean POMP scores available because mean scores or 
maximum possible scores were not reported, and POMP scores were not 
applicable for seven measures (9%) due to their response formats (e.g., 
measures involving only reaction time, measures that calculated scores 
by taking the differences between ratings, measures that counted the 
number of mental state utterances). Range of POMP scores were not 
available for 51 (68%) measures, mostly because the measures were 
only used in one study. 

3.2.2. Summary of reliability and validity reports 
Among all 75 measures, 30 (40%) did not have information about 

reliability and 20 (27%) did not have information about validity 
(beyond face validity). Evidence of internal consistency was available 
from at least one study for 34 measures (45%). Evidence regarding 
factor structure was available for 16 (21%) measures. Only 6 (8%) 
measures had evidence for test-retest reliability. Evidence of inter-rater 
reliability was available for 16 out of 31 (52%) measures that were 
conducted in open-ended format in at least one study. Evidence 
regarding broad convergent validity was reported at least once for 49 
(65%) measures, while there was evidence of known-group validity for 
29 (39%) measures. Additionally, evidence of discriminant validity was 
available for 17 (23%) measures, and evidence regarding criterion- 
related validity was available for 9 (12%) measures. 

Narrow convergent validity: Interrelations among measures. 
We examined the interrelations among ToM measures identified. 

Twenty-nine (39%) measures had no data bearing on their correlations 
with other measures. Two (4%) of 46 measures correlated with other 
ToM measures were not included in the analysis of this section as the 
correlations were not conducted specifically in the neurotypical adult 
group. Table 5 shows the interrelations among 44 measures (59% of 75 
measures) for which there was relevant evidence, 43 of which had at 
least one correlation coefficient reported. When multiple correlations 
were conducted between different subscales or versions of the same task 
within the same study, we made our evaluation of positive evidence on 
the basis of the maximum correlation coefficient reported (taking the 
absolute value). This approach allowed us simplify and present the most 
optimistic picture of the overall correlation patterns among measures. 

In total, there were 98 correlations reported, 93 (95%) of which also 
specified the value of the correlation coefficient. We applied a threshold 
of .19 for Pearson’s correlation or Spearman’s correlation. Out of the 93 
correlations with reported coefficient values, 63 (68%) exceeded the 
cut-off. Among the 43 measures, 10 measures (23%) showed correla-
tions with other measures that had an effect size smaller than the 
threshold. 

3.2.3. The “top 8” measures 
We investigated the properties of the eight tasks that were used most 

widely in published research. These eight measures comprised the RMET 
(Baron-Cohen et al., 2001; 149 studies), Strange Stories Task (Happe, 
1994; 33 studies), Faux Pas Recognition Task (FPRT; Baron-Cohen et al., 
1999; 28 studies), Hinting Task (Corcoran et al., 1995; 25 studies), ToM 
Picture Stories Task (Brüne, 2003; 12 studies), Movie for the Assessment 
of Social Cognition Task (MASC; Dziobek et al., 2006; 11 studies), 
Imposing Memory Test (Kinderman et al., 1998; 11 studies), and Ani-
mations Task (Abell et al., 2000; 10 studies). Even among these tasks, 
reporting of information related to reliability and validity was infre-
quent. The highest rate was 16 out of 33 studies employing the Strange 
Stories task reporting inter-rater reliability, and rates were generally 
much lower (Table 2). Consequently, the data available to evaluate 
reliability and validity is limited, and comes disproportionately from 
one task, the RMET. This is important to keep in mind when evaluating 
the summary diagrams in Figs. 2 and 3. 

For the “top 8” measures, ceiling effects were shown in participants’ 
average performance on three tasks: Strange Stories Task, FPRT, and 
both components of ToM Picture Stories Task as well as its total score. 
The minimum POMP score reported for the total score on the ToM 
Picture Stories Task (89.42% among six studies) also exceeded the 85% 
cut-off. 

Table 2 and Fig. 2 list the eight measures and the availability of in-
formation on their reliability, in alphabetical order. It should be noted 
that information about inter-rater reliability is only available for mea-
sures that have been used with an open-ended format in at least one 
study, including Animations Task, FPRT, Hinting Task, and Strange 
Stories Task. It was noted that inter-rater reliabilities of RMET were 
reported in two studies in which the tasks were presented in a forced- 
choice format, but we do not include this information in the current 
summary because reports of inter-rater reliability of forced-choice 
measures are not informative. There was evidence regarding internal 
consistency for all eight measures. Table 6 shows the average Cron-
bach’s alpha of the top eight measures, and the Hinting task is the only 
task that had an average Cronbach’s alpha falling below .60. Five tasks 
had evidence for factor structure, whereas evidence regarding test-retest 
reliability was only available for the Hinting Task and the RMET, and 
this evidence was mixed. 

Table 3 and Fig. 3 list the eight measures that have been adopted in 
10 studies or more and the availability of information regarding their 
validity. All eight measures had evidence regarding broad convergent 
validity. Positive evidence was most frequent, but evidence was mixed 
for 6 of 8 tasks and only negative for one (Animations Task). We 
extended our analysis of narrow convergent validity to the calculation of 
interrelations among these eight measures by applying correction for 
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Table 4 
POMP score of the 75 identified measures (in alphabetical order). Measures showing evidence of ceiling effects are highlighted in red. The “top eight” most frequently- 
used measures discussed in most detail in the text are shaded in gray.  

Measure name Stimulus type
Number 

of 
studies

Mean POMP score for neurotypical 
adults POMP score range

Adult Theory of Mind 
test (A-ToM) Videos 2 87.25% n/a

Animations task Animations 10
Appropriateness: 64.85% (7 studies)

Feelings: 51.76% (2 studies)
Intentionality: 66.2% (1 study)

Appropriateness: 41.13%-75.75%
Feelings: 49.13%-54.38%

Intentionality: n/a

Arena of Emotions Tasks Videos 1 Indirect: 68%
Direct: 67% n/a

Attitudinal subset (APT) 
of the Aprosodia Battery Audios 1 Not reported n/a

Attribution of intention 
task Cartoons (sequence) 2 84.43% (1 study) n/a

Belief-desires task Sentences 1 n/a n/a

Cambridge mindreading 
face battery Videos 2 75.59% 72.00%-79.18%

Cartoon Reading the 
mind in the eyes task Cartoons (single) 1 67.00% n/a

Cartoon stories ToM 
paradigm Cartoons (sequence) 1 82.41% n/a

Combined stories task Stories 2 1st order: 93.33% (1 study)
2nd order: 83.85% (1 study) n/a

Comic strip task Cartoons (sequence) 3 88.80% (2 studies) 82.96%-94.64%

Computerised false-belief 
task Cartoons (sequence) 1 n/a n/a

Conflicting beliefs and 
emotions task Stories 1

1st order belief: 98.00%
2nd order belief: 96.50%

1st order emotion: 89.25%
2nd order emotion: 92.50%

n/a

Conversations and 
Insinuations task Videos 1 73.80% n/a

Dewey Social Stories 
Test Stories 1 92.42% n/a

Director task Interactive game 4

Ambiguous experimental trials: 96.80% (2 
studies)

Relational experimental trials: 58.00% (1 
study)

Ambiguous trials: 95.00%-98.60%

Edinburgh Social 
Cognition Test (ESCoT) Animations 3 Cognitive ToM: 74.18% (2 studies)

Affective ToM: 88.18% (2 studies)
Cognitive ToM: 73.00%-75.37%
Affective ToM: 86.93%-89.43%

Emotion Attribution task Stories 1 90.43% n/a

EmpaToM Videos 3 80.48% (2 studies) 71.61%-89.35% (2 studies)

Faces test (Adoplhs et al.) Photos (face) 1 Not reported n/a

Faces test (Baron-Cohen 
et al.) Photos (face) 1 Not reported n/a

False belief task (1st-
order + 2nd-order)

Cartoons 
(sequence)/Stories 8

1st + 2nd order: 91.12% (3 studies)
1st order: 90.77% (3 studies)
2nd order: 73.46% (3 studies)

1st + 2nd order: 84.89%-94.99% (3 
studies)

1st order: 86.30%-95.00% (3 studies)
2nd order: 65.00%-89.57% (3 studies)

False belief task (1st-
order)

Animations/Cartoons 
(sequence)/Stories 2 87.97% 75.93%-100%

Faux pas recognition test Stories 28 85.90% (20 studies) 69.90%-96.00% (20 studies)

Hinting task Stories/Videos 25 81.31% (21 studies) 62.19%-93.05% (21 studies)

Imposing memory test Stories/Videos 11 82.44% (5 studies) 74.40%-84.13% (5 studies)

Irony perception task Stories 1
Hit: 78.00%

False alarm: 20.00%
Sensitivity: 87.00%

n/a

Joke-appreciation task Cartoons (single) 1 55.33% n/a

Judgement of preference Illustrated items 1 Not reported n/a

MASC Videos 11
Total correct: 73.57% (8 studies)

Cognitive: 77.77% (2 studies)
Affective: 76.45% (2 studies)

Total correct: 59.09%-78.42% (8 studies)
Cognitive: 76.65%-78.89% (2 studies)
Affective: 75.56%-77.33% (2 studies)

Mind Reading in Films 
task Videos 2 64.89% 59.96%-69.81%

(continued on next page) 
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Table 4 (continued ) 

Modified Picture Stories-
Theory of Mind 

Questionnaire (MPS-
TOMQ)

Cartoons (sequence) 2 MPS: 85.81% (1 study)
TOMQ: 55.82%

MPS: n/a
TOMQ: 44.64%-67.00%

Moral judgment task Stories 3 n/a n/a

Multifaceted Empathy 
Test

Photos (real person in 
context) 1 Not reported n/a

Nonverbal cartoon task Cartoons (single) 1 97.27% n/a

Novel wisdom/ToM task Stories 1 90.90% n/a

Perspective Taking Task Stories 1 n/a n/a

Picture sequencing task Cartoons (sequence) 4 86.39% 82.33%-92.00% (3 studies)

Pragmatic language 
comprehension task Sentences 1 Pragmatic inference accuracy: 81.90% n/a

Reading the mind in 
films task Videos 3 64.09% (1 study) n/a

Reading the Mind in the 
Eyes Test Photos (eyes) 149

Total: 72.00% (125 studies)
Positive: 70.73% (7 studies)
Neutral: 69.89% (7 studies)

Negative: 71.36% (7 studies)

Total: 57.84%-86.12% (125 studies)
Positive: 64.92%-82.00% (7 studies)
Neutral: 62.50%-75.00% (7 studies)

Negative: 60.00%-85.72% (7 studies)

Reading the mind in the 
voice task Audios 4 71.00% (3 studies) 64.00%-78.00% (3 studies)

Rutherford stories task Stories 1 Unweighted score: 90.00% n/a

Sandbox task Stories 1 n/a n/a

Second-order false-belief 
task

Playmobil 
figures/Stories 2 57.75% (1 study) n/a

Self-referential 
mentalizing interview Interview questions 1 n/a n/a

Short Story Task Stories 5

Mental state reasoning: 50.17% (3 studies)
Total: 63.71% (2 studies)

Spontaneous mental state reasoning: 
19.00% (1 study)

Mental state reasoning: 38.69%-58.06% (3 
studies)

Total: 59.22%-68.19% (2 studies)

Situational test of 
emotion understanding Sentences 2 Not available n/a

Social Attribution Task-
Multiple Choice Animations 1 80.95% n/a

Social Cognition Screen 
Questionnaire (ToM 

subscale)
Stories 1 84.30% n/a

Social stories 
questionnaire Stories 1

Subtle utterances: 29.10%
Blatant utterances: 57.50%

Non-existence utterances: 92.15%
n/a

Spontaneous ToM 
Protocol (STOMP) Videos 2 30.11% 29.11%-39.10%

Story comprehension test Stories 2 65.50% 65.00%-66.00%

Story-Based Empathy 
Task Cartoons (sequence) 1

Total: 87.39%
Intention attribution: 89.33%
Emotion attribution: 87.00%

n/a

Strange stories film task Videos 1
Intention: 80.21%

Mental state talk: 49.38%
Interaction: 72.71%

n/a

Strange Stories Task Stories 33 87.37% (25 studies) 55.00%-99.50% (25 studies)

Strange stories task + 
ToM Stories task Stories 1 63.85% n/a

TASIT Videos 8 Part 2: 88.68% (4 studies)
Part 3: 84.87% (7 studies)

Part 2: 84.42%-91.80% (4 studies)
Part 3: 83.20%-86.70% (7 studies)

The cartoon vignette Cartoons (sequence) 1 Affective ToM: 86.50%
Cognitive ToM: 91.94% n/a

(continued on next page) 
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attenuation, to reduce the potential underestimation of interrelation-
ships stemming from the measures’ less-than-perfect internal consis-
tency. This correction was possible for the top eight measures as 
reported values of Cronbach’s alpha were available and could be aver-
aged for each measure (see Table 6). Twenty-seven (93%) of the 29 
correlations between the top eight measures had correlation coefficients 
reported, 18 (62%) and 21 (78%) of which exceeded the threshold of .19 
before and after the correction, respectively. Table 7 lists the correlation 
coefficients among the top eight measures, and the number of studies 
that reported at least one relevant correlation that exceeded the .19 
threshold, before and after correction of attenuation. 

Seven out of eight tasks have some evidence regarding discriminant 
validity. Most of this evidence was positive, though at low frequencies. 
The number of studies providing evidence relevant to criterion-related 
validity of these measures was especially limited, with only 9 studies, 
and only 4 of these providing positive evidence. Notably there was no 
evidence regarding criterion-related validity for the Animations task, 
the MASC, or the ToM Picture Stories Task. 

4. Discussion 

The current systematic review considered measures that have been 
used to examine individual differences in ToM in neurotypical adults, 

specifically identifying the basic characteristics of the tasks, and exam-
ining ceiling effects, reliability and validity of the measures, employing a 
systematic strategy. We evaluated the measures with reference to 
established psychometric criteria, and observed that no current measure 
provided strong, consistent evidence of robust psychometric properties. 
We summarise these findings below, compare the identified measures 
with ToM measures for young children, make recommendations for the 
conduct and reporting of future research using existing measures, and 
identify the need to further examine psychometric properties of existing 
research and develop new measures that are more likely to show good 
psychometric properties. 

4.1. Description of identified measures and standardisation of 
administration 

Only one-third of the identified measures were specifically designed 
to study individual differences. Of course, tasks designed for other 
purposes may nonetheless succeed in measuring individual differences, 
but this cannot be taken for granted, and the high proportion of tasks 
designed for other purposes may explain evidence of poor psychometric 
properties. Most of the tasks employed a forced-choice response format. 
Open-ended responses were also common, but inter-rater reliability was 
not consistently reported. Moreover, while most tasks focused on scoring 

Table 4 (continued ) 

ToM stories task Stories 1 75.29% n/a

ToM task (false belief + 
faux pas) Stories 1 n/a n/a

ToM videos task (belief 
reasoning task) Videos 1 87.39% n/a

ToM videos test Videos 1 88.08% n/a

ToM-HCAT Cartoons (single) 1 70.72% n/a

Unexpected outcomes 
test Stories 2 60.75% (1 study) n/a

Verbal stories ToM 
paradigm Stories 1

Hinting: 92.17%
1st order false belief: 97.50%
2nd order false belief: 80.00%
1st order deception: 96.00%
2nd order deception: 90.00%

n/a

Virtual assessment of 
mentalising ability 

(VAMA)
Interactive game 2

Cognitive: 66.68% (frequency); 72.65% 
(cumulative; 1 study)

Affective: 61.50% (frequency); 69.93% 
(cumulative; 1 study)

Total: 62.50% (frequency; 1 study)

Cognitive: 64.35%-69.00% (frequency)
Affective: 60.65%-62.35% (frequency)

Visual jokes test Cartoons (single) 3 58.00% 55.00%-66.25%

Visual perspective taking 
task Pictorial probes 4 n/a n/a

Yoni task Illustrated items 6
Total: 92.86% (1 study)

Affective: 89.62% (3 studies)
Cognitive: 87.33% (3 studies)

Affective: 84.35%-92.55%
Cognitive: 83.10%-90.44%

The situational test of 
emotion management

Hypothetical 
scenarios 1 Not reported n/a

Theory of Mind 
Assessment Scale 

(Th.o.m.a.s.)
Interview questions 1

First-person ToM: 95.50%
Third-person allocentric ToM: 92.50%

Third-person egocentric: 92.75%
Second-order ToM: 91.50%

n/a

Theory of mind in 
dialogue Interview questions 1 n/a n/a

Theory of mind stories 
task

Stories (with 
cartoons) 3 Total: 90.15% (1 study) n/a

ToM Picture Stories task Cartoons (sequence) 12
Total: 91.63% (6 studies)

Sequencing: 86.94% (5 studies)
Questionnaire: 92.45% (5 studies)

Total: 89.42%-94.34% (6 studies)
Sequencing: 70.00%-94.44% (5 studies)

Questionnaire: 81.86%-95.83% (5 studies)
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the correctness of responses, a few assessed participants’ propensity to 
make mental state attributions irrespective of correctness. This obser-
vation suggests a lack of consensus about how to operationalise indi-
vidual differences in ToM. It is currently unclear whether there might 
truly be multiple sources of individual differences in ToM, or just inci-
dental variation in methods. 

The tasks varied in terms of stimuli and measurement formats, and 
tasks that were notionally the same were often implemented with 
different stimuli or scoring criteria between studies. While each indi-
vidual study can nonetheless be evaluated on its own merits, these in-
consistencies complicate the comparison of participants’ performance 
between studies or measures. It also means that the psychometric 
properties of an adapted task cannot be inferred from other studies using 
the original version of the task (nor vice versa). For example, drawing 
from research on young children, research by Hughes et al. (2000) 
showed that the good test-retest reliability of standard false beliefs tasks 
was masked by the nonstandard approach of administration by Mayes 
et al. (1996). Similar effects are plausible in testing neurotypical adults 
as well. 

4.2. Inspection of ceiling effects and psychometric properties 

Psychometric theory provides criteria for evaluating reliability and 
validity, which bear on the ability of a test to measure a psychological 
construct (e.g., Rust, Kosinski, & Stillwell, 2021). For research on indi-
vidual differences, tests must be sensitive to variation without evidence 
of ceiling and floor effects. A test must also show internal reliability 
(whereby a participant who performs well on one item tends also to 
perform well on other items measuring the same construct), without 
which it is unclear that test scores are informative about any underlying 
construct. It is also highly desirable that a participant who performs well 
on one occasion is also likely to perform well if tested later (i.e., the test 
shows test-retest reliability), because this indicates stability in how well 
the test captures the underlying construct over repeated measures. It is, 
of course, possible to have a highly reliable test that shows low validity 
because it fails to test the intended psychological construct. To evaluate 
validity, it is common to consider whether a test correlates with other 
tests of the same construct, whether it correlates with tests of other 
abilities, behaviours, or outcomes relevant to the construct, and whether 
the test is sensitive to differences between groups that differ in those 
abilities, behaviours or outcomes. It is also important to distinguish 
what a test measures from other distinct but relevant constructs. We will 
summarise our findings against each of these criteria. 

4.2.1. Ceiling effects 
Around half of the tasks showed a ceiling effect for at least one 

subscale (as evidenced through percentage of maximum possible 
scores), indicating that many tasks did not generate enough variance to 
study individual differences in neurotypical adults effectively. Adopting 
such measures can lead to erroneous conclusions that there are no in-
dividual differences in ToM in adults due to the insensitivity of the 
measure rather than the absence of meaningful differences in the un-
derlying ability (e.g., Anastasi, 1948). When there is little variance 
within the sample, the limited spread of unique values makes it harder to 
detect relationships between participants’ performance on the measure 
and other variables. While techniques for correcting range restrictions 
can help mitigate the underestimation of correlations with other vari-
ables, other issues, such as skewed distributions of scores, still exist, 
which might provide a distorted picture of the relationship between task 
performance and other variables of interest. Thus, ToM measures with 
marked ceiling effects in a target population (i.e., where the average 
score is > 80% of maximum possible score) are unsuitable for measuring 
individual differences (e.g., Petersen et al., 2016). 

4.2.2. Reliability and validity 
Information on reliability and validity was often not reported, even 

among the eight ToM tasks that were adopted most frequently. Available 
data showed that seven out of the top eight tasks had at least acceptable 
internal consistency (the Hinting task was the exception). This provided 
support for the claim that the items in a given task reliably captured a 
single construct (i.e., ToM). A point to note is that good internal con-
sistency of a task does not preclude that items vary in difficulty, or that 
success requires participants to adapt their reasoning to the context of 
individual items, as items are expected to be correlated with one another 
if they capture the same underlying construct. Apart from internal 
consistency, there was also mixed but acceptable evidence supporting 
inter-rater reliability and factor structure. However, very few tasks had 
information on test-retest reliability. If we assume that ToM is a stable 
trait, examining test-retest reliability is important to show that the task 
is tapping on the construct rather than a state that varies over time 
(Matheson, 2019). 

As for validity, known-group validity and discriminant validity were 
generally satisfactory for the top eight tasks, with the exception that 
there was no reported evidence for known-group validity and discrim-
inant validity for the Imposing Memory test and the ToM Picture Stories 
task, respectively. There was more abundant evidence regarding 
convergent validity for the top eight tasks, but the evidence was mixed 
for six tasks (except for the MASC and the Animations task). There was 
only evidence that support good convergent validity of the MASC, but 
there was no evidence for good convergent validity of the Animations 
task. There was especially limited information about criterion-related 
validity of the measures. This is a striking limitation of current litera-
ture, which means that, whether or not current tasks are measuring ToM 
reliably, there is little evidence (positive or negative) that they are 
measuring something that “matters” for social behaviour, mental health, 
or wellbeing. 

Unsurprisingly, there was more information available regarding 
psychometric properties of tasks that are more frequently used. It is 
imperative to establish psychometric properties first, such that re-
searchers have enough information to make informed decisions. For 
example, the RMET, being the most frequently used measure, had the 
most evidence for evaluating its psychometric properties. However, re-
sults showed that it did not exhibit the best reliability or validity. This 
can be because the small number of studies that adopted other tasks 
exaggerated the appearance of consistent evidence. Nevertheless, some 
tasks may demonstrate strong psychometric properties, yet lack suffi-
cient supporting evidence due to their infrequent use. What is needed is 
consistent reporting of psychometric properties to generate a larger 
evidence base. It is suggested that researchers refer to existing guidelines 
on reporting psychometric properties of measures, for example, The 
Standards for Educational and Psychological Testing (American 
Educational Research Association, American Psychological Association, 
and National Council on Measurement in Education, 2014). 

Interrelations among measures. We examined the interrelations 
among the identified measures to investigate convergent validity. We 
found inconsistent evidence of intercorrelation, and some measures 
were not correlated with any other measures. This may reflect ceiling 
effects and unsatisfactory reliability of some measures, but also the 
possibility that ToM may be multi-dimensional rather than uni- 
dimensional. In the case of problematic ceiling effects, applying 
correction for attenuation to the interrelations among the top eight tasks 
did not change the overall picture, as only three correlations that fell 
below the.19 threshold before correction exceeded the threshold after 
correction. This observation implies that the lack of interrelations 
among tasks cannot be fully attributed to reliability issues. Another 
possible reason for the mixed interrelations is range restriction due to 
limited variance in task performance, as explained above in the dis-
cussion of ceiling effects, which might have masked genuine underlying 
associations among the tasks (Mendoza and Mumford, 1987); range 
restriction can also occur when some samples are highly homogenous, 
for instance, when assessing only university undergraduates within a 
single sample. This could also be a reason why we found mixed evidence 
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Table 5 
Interrelations among identified ToM measures (in alphabetical order). Tasks that did not show any correlation with other measures with an effect size larger than 
the.19 threshold are highlighted in red.  

Task name Correlated task
Number 

of 
studies

Correlation index 
range

Number of 
studies 

reporting r≥.19 
(n/a)

Number of 
studies reporting 

significant 
correlation

Adult Theory of Mind test (A-ToM)

Animations task 1 .12-.17 0 0

Strange Stories Task 1 .50 1 1

Animations task Adult Theory of Mind test (A-
ToM) 1 .12-.17 0 0

Arena of Emotions Tasks RMET 1 .303-.417 1 1

Belief-desires task

Imposing memory test 1 .048 0 0
Pragmatic language comprehension 

task 1 .056 0 0

RMET 1 .115 0 0

Spontaneous ToM Protocol 
(STOMP) 1 -.023 0 0

Cartoon stories ToM paradigm Verbal stories ToM paradigm 1 .008-.529 1 1

Combined stories task Comic strip task 1 .08 0 0

Comic strip task Combined stories task 1 .08 0 0

Director task Visual perspective taking task 1 -.18 0 1

Dewey Social Stories Test

Faux pas recognition test 1 -.276 1 1

RMET 1 -.143 0 0

Edinburgh Social Cognition Test 
(ESCoT)

Judgement of preference 1 not reported 0 (1) 0

Reading the mind in films task 1 .36-.42 1 1

RMET 2 .25-.48 2 2

Visual perspective taking task 1 -.07 - -.34 1 1

Emotion Attribution task
RMET 1 .43 1 1

Strange Stories Task 1 1

ToM Picture Stories task 1 .46 1 1

EmpaToM Visual perspective taking task 1 .17 0 1

Faces test (Baron-Cohen et al.)
RMET 1 .29 1 1

Reading the mind in the voice task 1 .22 1 1

False belief task (1st-order + 2nd-order) RMET 1 .12 0 0

False belief task (1st-order) RMET 1 .12 0 0

(continued on next page) 
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Table 5 (continued ) 

Hinting task

Imposing memory test 2 .21 2 2

RMET 3 .097-.28 2 2

Second-order false-belief task 1 .201-.276 1 1

Situational test of emotion 
understanding 2 .30-.33 2 2

Social Attribution Task-Multiple 
Choice 1 .117 1 0

TASIT 1 .25 1 1
The situational test of emotion 

management 1 .22 1 1

ToM Picture Stories task 1 .146 0 0

Virtual assessment of mentalising 
ability (VAMA) 1 .05-.36 1 1

Visual jokes test 1

Kendall's tau=.05 
(transformed 

r=0.078 (Gilpin, 
1993))

1 0

Imposing memory test
Belief-desires task 1 .048 1 0

Hinting task 2 .21 2 2

ToM Picture Stories task 1 .18 0 1

Virtual assessment of mentalising 
ability (VAMA) 1 .04-.45 1 1

Faux pas recognition test

RMET 5 .13-.407 4 4

Strange Stories Task 2 .11; not reported 0 (1) 0

Pragmatic language comprehension 
task 1 -.051 1 1

RMET 6 -.069-.42 4 4

Situational test of emotion 
understanding 2 .44-.48 2 2

Spontaneous ToM Protocol 
(STOMP) 2 .125-.28 1 1

The situational test of emotion 
management 1 .39 1 1

Judgement of preference

Edinburgh Social Cognition Test 
(ESCoT) 1 not reported 0 (1) 0

Reading the mind in films task 1 not reported 0 (1) 0

RMET 1 not reported 0 (1) 0

MASC
RMET 1 .30 1 1

Self-referential mentalizing 
interview 1 not reported; .25 1 1

Mind Reading in Films task RMET 1 .56 1 1

Perspective Taking Task RMET 1 -.007-.256 1 1

Picture sequencing task Theory of mind stories task 1 .55-.63 1 1

Dewey Social Stories Test 1 -.276 1 1

(continued on next page) 
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Table 5 (continued ) 

Pragmatic language comprehension task

Belief-desires task 1 .056 0 0

Imposing memory test 1 -.051 0 0

RMET 1 .068 0 0

Spontaneous ToM Protocol 
(STOMP) 1 .015 0 0

Reading the mind in films task

Edinburgh Social Cognition Test 
(ESCoT) 1 .36-.42 1 1

Judgement of preference 1 not reported 0 (1) 0

RMET 2 .38-.62 2 2

RMET

Arena of Emotions Tasks 1 .303-.417 1 1

Belief-desires task 1 .115 0 0

Dewey Social Stories Test 1 -.143 0 0

Emotion Attribution task 1 .43 1 1

Edinburgh Social Cognition Test 
(ESCoT) 2 .25-.48 2 2

Faces test (Baron-Cohen et al.) 1 .29 1 1

False belief task (1st-order + 2nd-
order) 1 .12 0 0

False belief task (1st-order) 1 .12 0 0

Faux pas recognition test 5 .13-.407 4 4

Hinting task 3 .097-.28 2 2

Imposing memory test 6 -.069-.42 4 4

Judgement of preference 1 not reported 0 (1) 0

MASC 1 .30 1 1

Mind Reading in Films task 
(Tahazadeh et al.) 1 .56 1 1

Perspective Taking Task (scenarios 
from Hynes et al.) 1 -.007-.256 1 1

Pragmatic language comprehension 
task 1 .068 0 0

Reading the mind in films task 2 .38-.62 2 2

Reading the mind in the voice task 1 .35 1 1

Short Story Task (Dodell-Feder et 
al.) 4 .18-.42 3 4

(continued on next page) 
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Table 5 (continued ) 

Spontaneous ToM Protocol 
(STOMP) 2 -.16 - -.115 0 0

Strange Stories Task 4 .14-.42; not reported 2 (1) 1
TASIT 1 .371 1 1

The situational test of emotion 
management 1 .42 1 1

ToM Picture Stories task 2 .43-.535 2 2

Unexpected outcomes test 1 .26 1 1

Yoni task 1 .26 1 1

Reading the mind in the voice task
Faces test (Baron-Cohen et al.) 1 .22 1 1

RMET 1 .35 1 1

Second-order false-belief task Hinting task 1 .201-.276 1 1

Self-referential mentalizing interview MASC 1 not reported; .25 1 1

Short Story Task RMET 4 .18-.42 3 4

Situational test of emotion 
understanding 2 .53-.54 2 2

Social Attribution Task-Multiple 
Choice 1 .331 1 1

Situational test of emotion understanding

Hinting task 2 .30-.33 2 2

Imposing memory test 2 .44-.48 2 2

RMET 2 .53-.54 2 2

The situational test of emotion 
management 1 .62 1 1

Social Attribution Task-Multiple Choice
Hinting task 1 .117 0 0

RMET 1 .331 1 1

Spontaneous ToM Protocol (STOMP)

Belief-desires task 1 -.023 0 0
Imposing memory test 2 .125 - .28 1 1

Pragmatic language comprehension 
task 1 .015 0 0

RMET 2 -.16 - -.115 0 0

Strange Stories Task Adult Theory of Mind test (A-
ToM) 1 .50 1 1

Emotion Attribution task 1 .69 1 1

ToM Picture Stories task 1 .42 1 1

Faux pas recognition test 2 .11; not reported 0 (1) 0

RMET 4 .14-.42; not reported 2 (1) 1

(continued on next page) 
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for broad convergent and criterion-related validity of tasks that 
exhibited ceiling effects. The lack of interrelations among certain tasks 
might also be attributed to attenuation of correlations due to distinct 
task demands for different tasks. A latent variable approach is one way 
of addressing this problem of task impurity: if a common latent factor 
emerges this provides evidence that the tasks capture a common 

construct despite having different incidental requirements. 
Moreover, the inconsistency of interrelations among tasks might 

reflect multidimensionality of ToM. ToM is a loosely defined construct 
with diverse operationalisations (Apperly, 2010; Happé et al., 2017; 
Schaafsma et al., 2015; Warnell and Redcay, 2019). While all tasks 
reviewed had face validity as ToM tasks, researchers need to look 

Table 5 (continued ) 

Imposing memory test 1 .39 1 1

RMET 1 .42 1 1

Situational test of emotion 
understanding 1 .62 1 1

Theory of mind stories task Picture sequencing task 1 .55-.63 1 1

ToM Picture Stories task

Emotion Attribution task 1 .46 1 1

Faux pas recognition test 1 .18 0 1

Hinting task 1 .146 0 0

RMET 2 .43-.535 2 2

Strange Stories Task 1 .42 1 1
TASIT 1 .525 1 1

Unexpected outcomes test RMET 1 .26 1 1

Verbal stories ToM paradigm Cartoon stories ToM paradigm 1 .008-.529 1 1

Virtual assessment of mentalising ability 
(VAMA)

Faux pas recognition test 1 .04-.45 1 1

Hinting task 1 .05-.36 1 1

Yoni task 1 .01-.21 1 0

Visual jokes test Hinting task 1
Kendall's tau=.05 

(transformed r=.078 
(Gilpin, 1993))

0 0

Visual perspective taking task

Director task 1 -.18 0 1

Edinburgh Social Cognition Test 
(ESCoT) 1 - .34 - -.07 1 1

EmpaToM 1 .17 0 1

Yoni task

RMET 1 .26 1 1

Virtual assessment of mentalising 
ability (VAMA) 1 .01-.21 1 0

TASIT

Hinting task 1 .25 1 1

RMET 1 .371 1 1

ToM Picture Stories task 1 .525 1 1

The situational test of emotion 
management Hinting task 1 .22 1 1
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beyond face validity, because superficial resemblance to the construct of 
interest does not guarantee accurate and specific assessment. For 
example, despite the face validity of the RMET there is evidence that this 
task measures emotion perception rather than theory of mind (Oakley 
et al., 2016). This issue particularly warrants concern when considering 
that different tasks require participants to engage in different activities, 
including but not limited to making mental state inferences about 
characters from vignettes, photos and videos, interpreting non-literal 
speech, and recognising social transgressions. Face validity does not 
elucidate whether a task in fact captures a common underlying 
construct. While studies using latent variable analysis have identified a 
single underlying latent construct of ToM in early childhood, middle 
childhood and adolescence (e.g., Devine et al., 2023; Hughes, Devine, & 
Wang, 2018), similar work with adults has yet to be undertaken. 

Another possible reason for inconsistent associations among tasks is 
that some tasks may not index ToM ability. It is difficult to establish if a 
task captures ToM or not when researchers have not mapped out the 

taxonomy of abilities that make up the construct of ToM. Some literature 
has suggested useful theoretical principles to distinguish whether a task 
captures ToM, for example, the necessity to represent mental states and 
distinguishing one’s own mental states from that of others (Quesque and 
Rossetti, 2020). However, tasks that fulfil such criteria might be 
measuring only a specific sub-ability of self-other distinction under the 
general latent construct of ToM, which might include motivational as 
well as structural components. Therefore, it is imperative for ToM re-
searchers to tackle theoretical issues regarding the nature of ToM in 
adults. 

4.3. Use of measures of ToM for children 

In the current review we observed that tasks designed for testing 
developmental differences or individual differences in young children 
show ceiling effects in adults. It should not be surprising that tasks 
designed to test basic possession of mental state concepts – such as false 
belief tasks – show little variation in performance among participants 
who are far older than the age at which children typically pass these 
tasks. This is supported by our findings, which suggest that these tasks 
should not be used to study individual differences in adults. 

A substantial number of the studies reviewed here adopted tasks 
originally designed to be “advanced” tests of ToM in older children and 
adolescents. These tasks are sometimes also more naturalistic, bearing 
higher resemblance to reality where using ToM is more complex and 
dynamic, compared to laboratory tasks that only focus on specific 
mental state concepts. Two measures designed for older children, the 
FPRT and unexpected outcome test, showed different results. The FPRT 
exhibited a ceiling effect, while the unexpected outcome test did not, 
although the POMP score calculated for the latter was based on just one 

Table 6 
Average Cronbach’s alpha of the top 8 measures (in alphabetical order).  

Task name Average Cronbach’s 
alpha 

Number of 
reports 

Animations task  0.80  1 
Faux pas recognition test  0.87  7 
Hinting task  0.55  6 
Imposing memory test  0.86  1 
MASC  0.76  3 
Reading the Mind in the Eyes Test  0.68  37 
Strange Stories Task  0.68  5 
ToM Picture Stories task  0.65  2  

Table 7 
Interrelations among top 8 measures before and after correction for attenuation (in alphabetical order).  

Task Correlated task Range of r Range of 
corrected r 

Number of studies with 
uncorrected r ≥ .19 (n/a) 

Number of studies with 
corrected r ≥ .19 (n/a) 

Number of 
reports 

Faux pas recognition 
test 

Reading the Mind in the 
Eyes Test 

.13 − .41 .17 − .53 4 4 5 

Strange Stories Task .11; not reported .14; not reported 0 (1) 0 (1) 2 
ToM Picture Stories 

task 
.18 .24 0 1 1 

Hinting task Imposing memory test .21 .31 2 2 2 
Reading the Mind in the 

Eyes Test 
.10 − .28 .16 − .46 2 2 3 

ToM Picture Stories 
task 

.15 .25 0 1 1 

Imposing memory test Hinting task .21 .31 2 2 2 
Reading the Mind in the 

Eyes Test 
-.07 − .42 -.09 − .55 4 4 7 

MASC Reading the Mind in the 
Eyes Test 

.30 .42 1 1 1 

Reading the Mind in the 
Eyes Test 

Faux pas recognition 
test 

.13 − .407 .17 − .53 4 4 5 

Hinting task .10 − .28 .16 − .46 2 2 3 
Imposing memory test -.07 − .42 -.09 − .55 4 4 7 

MASC .30 .42 1 1 1 
Strange Stories Task .14 − .42; not 

reported 
.21 − .62; not 

reported 
2 (1) 3 (1) 4 

ToM Picture Stories 
task 

.43 − .54 .65 − .81 2 2 2 

Strange Stories Task Faux pas recognition 
test 

.11; not reported .14; not reported 0 (1) 0 (1) 2 

Reading the Mind in the 
Eyes Test 

.14 − .42; not 
reported 

.21 − .62; not 
reported 

2 (1) 3 (1) 4 

ToM Picture Stories 
task 

.42 .63 1 1 1 

ToM Picture Stories 
task 

Faux pas recognition 
test 

.18 .24 0 1 1 

Hinting task .15 .25 0 1 1 
Reading the Mind in the 

Eyes Test 
.43 − .54 .65 − .81 2 2 2 

Strange Stories Task .42 .63 1 1 1  
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study. Other popular tasks have been used for testing older children, 
such as the Strange Stories task, Animations task, and Hinting task. Some 
of these tasks show ceiling effects in adults, while others did not (refer to 
Table 4). It is worth noting that RMET has a child version with fewer 
items and simpler vocabulary, specifically designed for testing children. 
Tasks like RMET and Hinting task can be useful for studying how ToM 
abilities develop from childhood to adulthood and have the potential to 
provide insight into the continuity of ToM across lifespan. In summary, 
some tasks originally designed for older children show promise as 
measures of individual differences in adults. However, like the tasks 
designed for adults it is unclear what these tasks measure beyond vari-
ation in “ToM”. 

4.4. A programme for future work 

The current literature provides considerable prima facie evidence of 
individual differences in ToM in adults, but much more limited evidence 
that these differences are psychometrically robust, surprisingly little 
insight into what this variation might mean, and little evidence that ToM 
matters for social outcomes in neurotypical adults. New conceptual 
work and conceptually-motivated empirical work is necessary to clarify 
in what sense people vary in ToM abilities after they pass the standard 
assessments of mental state concepts that have been devised for children 
(e.g., the concepts of desire or belief). Likewise, conceptually-motivated 
work is necessary to develop a taxonomy of potential ToM components 
and support the selection of tasks that target such components (Apperly, 
2010; Happé et al., 2017; Schaafsma et al., 2015; Warnell and Redcay, 
2019). This is likely to require the development of new tasks as well as 
the systematic examination of existing tasks. In both cases it is essential 
that the field move towards consistent reporting of information for 
establishing reliability and validity of measurement. If tasks require 
component abilities, then examining convergent and discriminant val-
idity is critical to test whether this is reflected in individual differences 
in performance. The most powerful way to do this is to collect data from 
multiple tasks in the same participants and test theoretically motivated 
models of the co-variance. Empirical support for sub-components of 
ToM would come from meeting two conditions. First, tasks targeting 
each sub-component should load onto distinct latent variables 
(demonstrating convergence between tasks testing that sub-component, 
and divergence from tasks testing other sub-components); second, latent 
variables for sub-components should nonetheless be correlated (Devine, 
2021). Meeting this second condition supplies empirical grounds for 
saying that the latent variables measure sub-components of a common 
underlying construct (i.e., ToM). Such a pattern would be similar to 
findings reported in the executive function literature, which shows 
shared variance across latent variables that tap on different subdomains, 
including inhibition, shifting and updating (e.g. Friedman and Miyake, 
2017; Miyake et al., 2000). Mapping out the taxonomy of 
sub-components will help to elucidate the nature of individual differ-
ences in adults’ ToM. 

Finally, it is clearly important to establish that such variance in 
adults matters for relevant outcomes in real social behaviour, mental 
health, or wellbeing as much as it appears to matter in childhood (e.g., 
Hughes and Devine, 2015). The current literature provides a consider-
able amount of evidence of known-group validity – demonstrating that 
neurotypical adults perform at higher levels on a given ToM task than a 
clinical group that is known to have social difficulties. This is clearly of 
considerable value and interest, but it does not demonstrate that vari-
ation in ToM matters for people who do not have a clinical diagnosis. 
Such evidence is almost entirely lacking at present, and so testing this 
criterion validity for individual differences in ToM in adults is a clear 
priority for future work. 

4.5. Implications 

This review can be used as a reference tool for researchers from all 

disciplines in psychology who want to examine individual differences in 
ToM in neurotypical adults to select appropriate task(s). We also suggest 
a list of attributes concerning reliability and validity that researchers 
should report when they adopt any of the measures to facilitate future 
systematic review work in the field, or even meta-analyses. Moreover, 
the investigation on interrelations among tasks informs us of the 
potentially multifaceted domain structure of ToM. 

4.6. Limitations 

One limitation is that we only included English papers for the current 
review, which may have excluded relevant studies published in other 
languages. Another limitation is that many measures reviewed lacked 
comprehensive report of psychometric properties, which limits the 
confidence of our synthesised results, as it is important to note that lack 
of evidence is not evidence of absence. Moreover, the current review 
does not delve into the contentious topic of operationalisation of ToM. 
We included all measures that purported to be assessing ToM, because 
our primary objective was to inspect the psychometric properties of such 
measures. Furthermore, we did not review task durations; measures 
with good psychometric properties may not be suitable for certain 
research contexts where time allowed for data collection is limited. 
Another limitation is that we did not evaluate the relevance of tasks 
identified to the participants. For example, based on the limited avail-
able evidence the MASC shows satisfactory psychometric properties and 
does not show ceiling effects. However, the video stimuli involve a 
dinner-date scenario between three white, apparently middle-class 
Germans aged around thirty to forty. For people who do not speak 
German it is commonly dubbed into English. While the demographic 
specificity may help with the realism of the scenario, it also raises the 
realistic possibility that participants’ understanding of the scenario will 
vary depending upon their own demographics, that is, the task may not 
demonstrate measurement invariance. This serves to illustrate the gen-
eral point that it cannot be assumed that the psychometric properties of 
a test are fixed across contexts. Instead, measurement invariance needs 
to be established in diverse settings (American Educational Research 
Association, American Psychological Association, and National Council 
on Measurement in Education, 2014; Nunnally, 1978). 

4.7. Future directions 

Our findings show that further research on psychometric properties 
of ToM measures is necessary. We suggest two ways for relevant 
investigation in the future: the first way is to conduct further research on 
examining and improving current measures, and the second way is to 
design new measures that exhibit better psychometric properties. 

Recommendations for new research with existing measures. We 
recommend that measures that exhibit ceiling effects in children should 
not be used for testing adults. Researchers should always check for 
ceiling effects. We suggest that more studies that focus on examining 
psychometric criteria of existing measures be done, and studies adopting 
such measures should report evidence on reliability and validity. When 
measures with less satisfactory reliability are adopted, we suggest the 
use of multiple measures with latent variable modelling to better partial 
out measurement errors. By using latent variable modelling, the re-
lationships among measures can also be evaluated. 

Recommendations for the development of new measures. New 
measures should aim to achieve good reliability and validity. It is also 
important to ensure that the measures are relevant and suitable for the 
participants of interest; age range and culture of participants should be 
taken into consideration. 

4.8. Conclusion 

The current review highlights a large evidence gap, whereby the 
great majority of studies that have examined individual differences in 
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ToM have not examined whether the tasks are either reliable or valid. In 
some cases, this is problematic, such as where ceiling effects preclude 
any meaningful conclusions. The picture emerging from existing evi-
dence provides only very limited confidence in the measurement prop-
erties of existing measures, highlighting the need to gain further 
evidence of reliability and validity of existing measures and to consider 
development of new measures. Interrelations among measures were 
inconsistent, which could be due to measurement problems, or due to 
tasks measuring different aspects of ToM. This highlights the need for 
empirical work to be aligned with theoretical work on the origins and 
structure of individual differences in ToM in adults, which should inform 
both the development of new tasks, and more precise hypotheses about 

the relevance of ToM for social abilities, mental health and wellbeing. 
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Appendix 

Summary table of availability of information on scoring attribute and psychometric properties of the top 8 tasks. 
Note that the availability of information does not imply the strength of evidence for good psychometric properties. Readers are strongly suggested 

to refer to the tables and figures in the main text for details.   

Measure name Scoring attribute (Table 1) Ceiling effect based on POMP 
score (Table 4) 
(X ¼ ceiling effect observed) 

Types of reliabilities with relevant 
information (Table 2;Fig. 2) 
(✓¼available) 

Types of validities with relevant 
information 
(Table 3;Fig. 3) 
(✓¼available) 

Mean Range max C T F R G CR CO D 

Animations Task* Correctness/propensity   ✓   ✓ ✓  ✓ ✓ 
FPRT* Correctness X X ✓  ✓ ✓ ✓ ✓ ✓ ✓ 
Hinting Task* Correctness  X ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Imposing memory Test Correctness   ✓     ✓ ✓ ✓ 
MASC Correctness/(propensity)   ✓  ✓  ✓  ✓ ✓ 
RMET Correctness  X ✓ ✓ ✓ (✓) ✓ ✓ ✓ ✓ 
Strange Stories Task* Correctness X X ✓  ✓ ✓ ✓ ✓ ✓ ✓ 
ToM Picture Stories Task Correctness X X ✓    ✓  ✓  

* Tested in open-ended format in at least one study. 
Reliabilities: C = Convergent validity; T = Test-retest reliability; F = Factor structure; R = Interrater reliability. 
Validities: G = Known-group validity; CR = Criterion-related validity; CO = Convergent validity; D = Discriminant validity. 
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