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false-belief understanding
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Małgorzata Stępień-Nycz a, Mateusz Blukacz a and Julian Zubek a,b

aInstitute of Psychology, Jagiellonian University, Kraków, Poland; bFaculty of Psychology, 
University of Warsaw, Warsaw, Poland

ABSTRACT
The current research aims at constructing a developmentally sensitive mind-
reading scale (i.e., a battery of tasks measuring different aspects of mindreading 
ability in children from 1 to 3.5 years of age). Over 300 Polish children were 
tested at six-month intervals with 48 different tasks designed to measure mind-
reading ability (for a total of six measurement occasions, T1-T6; NT1 = 357; 
MageT1 = 52,30 weeks; SD = 1,73; 201 (56%) boys, 156 (44%) girls). Using latent 
trait modelling, a latent mindreading factor was established. Support was found 
for satisfactory reliability of the scale that ultimately consisted of 31 tasks. The 
tasks were age-matched, as the information curves for latent factors for each of 
the six age ranges and the reliability of the composite constructs were mostly 
acceptable. The validity was also confirmed using correlational analyses, and 
the continuous development of mindreading was observed over the tested age 
ranges: from joint attention, through using gestures in communication and 
visual perspective taking, to false-belief understanding. The proposed scale is 
suitable for use in the investigation of the general pattern of the development 
of, and individual differences in, mindreading ability.
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Over the last 40 years, one of the central issues in developmental psy-
chology is the development of children’s ability to understand (i.e., pre-
dict and explain) their own behaviour and the behaviour of others 
through attributing mental states, such as states of intentions, beliefs 
and perceptions of self and others. This ability was investigated under 
a variety of different ‘umbrella terms’, such as theory of mind (Sabbagh & 
Bowman, 2018), mentalizing (Frith & Frith, 2003), social understanding 
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(J. I. M. Carpendale & Lewis, 2006) and mindreading (Apperly, 2011). Here, 
we use the term mindreading as it appropriately describes the ability in 
question: the standard manifestation of which is the development of 
false-belief understanding at the age of 4 years (Wellman et al., 2001), 
although this ability develops further beyond preschool years (Wellman, 
2014). This term is also more theoretically neutral and linguistically appro-
priate than the others (Apperly, 2011).

The plurality of terms used by different researchers is accompanied by 
a plurality of theoretical explanations for the process of mindreading 
development, including ‘theory-theory’, the theory of simulation and 
nativistic approaches (see, e.g.,, Wellman, 2014 for review). Our approach 
stems from a social-interactional (J. I. M. Carpendale & Lewis, 2006) and 
usage-based view of the development of mindreading (Liszkowski, 2013). 
It holds that mindreading is continuously constructed during ontogeny 
through social interaction (Heyes, 2018) and its development is interwo-
ven with the development of communication M. (J. I. M. Carpendale & 
Lewis, 2015). Accordingly, the earliest manifestations of the development 
of this mindreading ability are gaze-following, requests and showing and 
pointing gestures observed during the second year of life. These different 
forms of joint attention (Bakeman & Adamson, 1984), together with the 
earlier developed ability to recognize an other’s actions as goal-directed 
(Woodward, 1998), are understood to serve as the foundation for later, 
more explicit forms of mindreading (Moll & Meltzoff, 2011a). The process 
of using social gestures introduces the reference into communication and 
thus paves the way for language (Bates et al., 1975) and mindreading 
development. Visual perspective-taking abilities (i.e., understanding the 
differences between one’s own and others’ perceptual experiences) con-
stitute another early manifestation of mindreading and are developmen-
tally related to the ability to understand the differences between one’s 
own and others’ epistemic states (e.g., beliefs and knowledge); in other 
words, understanding of the representational nature of mindreading of 3- 
to 4-year-olds (Moll & Meltzoff, 2011b). Recently, a few studies have 
confirmed the idea that communicative abilities, like social attention, 
are longitudinally important predictors of mindreading in 4-year-olds 
(e.g., Wellman et al., 2008) or are factors that boost false-belief under-
standing at that age (e.g., Psouni et al., 2019). Importantly, all these early 
and later manifestations of mindreading ability can be described as gen-
eral ability to recognize the social, visual, or epistemic perspective of 
another person during interaction (Białecka-Pikul & Białek, in review).
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The above-mentioned abilities are also examples of the continuous 
nature of the development of the different skills that enable effective 
communication and interaction with others and lead to the development 
of full-fledged mindreading ability at roughly the age of 4 years. In other 
words, we can observe a developmental sequence of abilities that can be 
measured with a wide-range of different tasks from the end of the 1st year 
of life until the age of 3 ½ years. Assuming that, a single continuous 
disposition (i.e., mindreading ability) may have different behavioural man-
ifestations and can be measured with different tasks, we suggest that 
heterotypic continuity (Kagan, 1971; McCall et al., 1977; Petersen et al., 
2016) is an important characteristic of mindreading ability. Heterotypic 
continuity means that the same underlying process (here: mindreading 
ability) may have different behavioural presentations at different develop-
mental periods (Cicchetti & Rogosch, 2002). Thus, it is justified to use 
different tasks related to mindreading at different ages, assuming that all 
of them are manifestations of the same core ability. Therefore, using 
a longitudinal approach and testing this ability at regular and frequent 
intervals (every 6 months), our ultimate aim was to construct a valid and 
reliable scale that can be used to comprehensively measure early signs of 
mindreading and the presented study is the first step towards this aim. 
Researchers have already studied this development in children aged 3 to 
6 years (see, e.g.,, Wellman & Liu, 2004) with a set of six tasks. We decided to 
broaden the age range of the children studied and deepen the analyses 
using latent trait modelling techniques implemented within a confirmatory 
factor analysis (CFA) framework and by preparing a scale of 48 different 
age-sensitive tasks, stemming from our theoretical perspective. We had 
three main aims: 1) to check the reliability and validity of early mindreading 
scale assuming the development of mindreading ability is continuous and 
characterized by heterotypic continuity; 2) to find an increase in mind-
reading ability with age as an another indicator of the validity of the scale 
because continuous progress of mindreading ability was expected; and 3) 
to investigate a change in individual differences across the tested wide age- 
range – from one to three and half years.

Method

Participants

At the first measurement point (T1_12m), we tested 357 children, most of 
whom were from urban areas in Poland (81%). The majority of the parents 
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were educated to a university degree level (82% had one parent with 
a university degree; 53.6% had both parents with a university degree). The 
ages of the children at each time point are presented in Table 1.

We were unable to conduct all tasks with every child. An additional 
column in Table 1 presents the percentage of item nonresponse for each 
measurement occasion. Additionally, not all children participated in all 
experimental sessions: some were tested only at specific occasions (unit 
nonresponse). Table 2 presents the number of children tested on each 
measurement occasion with at least one mindreading task, who took part 
in at least two consecutive occasions and whose parents filled up parent 
report on mindreading at T6_42m.

Table 1. The age of participants and the percentage of item nonresponse at each 
measurement occasion.

N 
(% girls) M [weeks] SD Range % item nonresponse

T1_12m 357 
(43,7%)

52.30 1.73 51.00–56.6 0.4%

T2_18m 351 
(45,7%)

80.17 1.90 75.3–87.43 5.6%

T3_24m 343 
(44,6%)

104.28 1.68 100.71–112.00 15.8%

T4_30m 321 
(45,3%)

129.37 1.47 125.14–134.14 19.2%

T5_36m 311 
(44,9%)

154.49 2.02 142.60–169.90 14.4%

T6_42m 299 
(44,8%)

180.47 1.87 174.10–191.40 8.7%

Note for Tables 1 to 4: T1_12 – the first measurement occasion at 12 months, etc..

Table 2. Numbers of children tested on each measurement occasion with at least one 
mindreading task, who took part in at least two consecutive occasions and whose 
parents filled up parent report on mindreading at T6_42m.

T1_12m T 2_18m T 3_24m T4_30m T5_36m T6_42m CSUS

T1_12m 357 329 324 302 292 281 211
T2_18m 351 327 307 299 286 216
T3_24m 343 308 296 291 220
T4_30m 321 295 288 215
T5_36m 311 278 210
T6_42m 299 209
CSUS 225

CSUS – Children’s Social Understanding Scale; On the diagonal the number of children who completed at 
least one early mindreading scale early mindreading scale (EMRS) task from a particular measurement 
occasion (the overall number of children who participated at each occasion was larger, see Table 1). 
The last column presents the number of Children’s Social Understanding Scale questionnaires available 
for children with EMRS items from a particular occasion (questionnaires themselves were collected at 
T6_42 months). Remaining cells present the number of children with EMRS items from two different 
measurement occasions available.
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Experimental procedures

The present study was carried out as a large, three-year longitudinal 
research project. The caregivers and infants were recruited on 
a voluntary basis via personal advertisements. Informed consent was 
received from all caregivers and the children received a small gift after 
each session. Each visit to the laboratory lasted for 1 h on average. The 
sessions took place in the same small room and the child always sat at 
a table on the parent’s lap or alone (but the parent was behind the 
child), with the experimenter in front of or close to the child. The 
whole scene was recorded by two video cameras (CCTV). The parents 
were instructed to remain silent and neutral throughout the sessions. 
Short breaks occurred between tasks when needed by a child.

Items of the early mindreading scale (EMRS)

We sought to present children with tasks appropriate for their age 
during their subsequent visits. At each measurement point, children 
were presented with a different battery of tasks. We began by measur-
ing abilities such as initiating and responding to joint attention. At the 
last measurement point, we presented children standard false-beliefs 
tasks. We selected tasks based on (a) previous results reported in 
literature and (b) observed performance (if we encountered a visible 
ceiling effect for a task at one occasion, we did not use that task on 
further occasions). Some tasks were repeated on purpose between 
consecutive measurement points to anchor the scale (i.e., calculate 
relative difficulties of tasks across all occasions). There were 48 differ-
ent tasks (26 of them repeated in sum over 6 occasions) in our initial 
data set, but in the course of analyses we selected 31 (here 14 were 
the tasks repeated over the consecutive measurement occasions and 
12 of them were used as anchored tasks) that comprised the final scale 
(see Results). The inter-rater reliability of the selected tasks ranged 
between .31 and 1 (Kappa coefficients calculated for dichotomous 
variables) and between .69 and .89 (Pearson rs calculated for contin-
uous variables). Short descriptions of the selected tasks used at each 
measurement occasion are provided in Table 3, detailed instructions 
with coding system for all tasks of the final scale are in the supple-
mentary materials (Appendix 1, Table A1), and details regarding inter- 
rater agreement are in Table A2 in the supplementary materials 
(Appendix 1).
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The Children’s Social Understanding Scale (CSUS)

The CSUS (Tahiroglu et al., 2014) is a parent-report technique measuring 
mindreading ability in 3- to 6-year-old children. It consists of 42 items 
describing children’s behaviours and ways of thinking in six domains 
(knowledge, belief, perception, intentions, desire and emotional under-
standing). Parents were asked to rate their children on a 4-point Likert 
scale, ranging from 1 (definitely untrue of my child) to 4 (definitely true of 
my child); a ‘don’t know’ response was also available. Both the original and 
the Polish versions of CSUS had satisfactory psychometric properties 
(Tahiroglu et al., 2014; Białecka-Pikul & Stępień-Nycz, 2019).

The analytical strategy

Confirmatory Factor Analysis (CFA) was used to model mindreading 
ability as a single latent factor explaining observed item scores to estab-
lish the Early Mindreading Scale. Our scale consists of both discrete and 

Table 3. Short descriptions of examples of tasks used at each measurement points.
Measurement 
Point Tested ability

Name of the 
task Short description

T1_12m Initiating Joint 
Attention

ESCS e.g., 
Object 
Spectacle 
Tasks

Child used eye contact, pointing or showing to 
initiate shared attention to objects or 
events. The child could receive 1 point for 
such behaviours as: eye contact, alternates, 
points or show.

T2_18m Protodeclarative 
pointing

Lights Child pointed while the light was on behind 
the experimenter. The child could receive 1 
point for correct pointing gesture.

T3_24m Percept 
deprivation

Elephant_A Child placed toy behind the board so that the 
experimenter could not see it. The number 
of correct reaction (hide the toy) was 
assessed compared to the total number of 
trials.

T4_30m Perspective taking 
level 1

Double-side 
pictures

Child called what she/he sees and what the 
experimenter sees on two-sided pictures. 
The number of correct called what the 
experimenter sees was assessed compared 
to the total number of trials.

T5_36m False belief 
understanding 
in interaction

Interactive False 
Belief Test/ 
Mouse I

Child judges how puppet will search the 
cookie, given that puppet’s mistaken belief 
(experimenter ate cookie).The child could 
receive 1 point for pointing to or naming 
the correct box.

T6_42m False belief 
understanding

Deceptive Box Child judges another person’s false belief 
about what is in a distinctive container 
when child knows what it is in the container. 
The child could receive 1 point for correct 
answer to the question about another 
person’s belief.
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continuous items. Following recommendation by Rhemtulla et al. (2012), 
we treated all items with more than 4 unique values as continuous. 
A diagonally weighted least squares estimator with a mean- and variance- 
adjusted chi-squared test statistic (WLSMV) was used. As we collected 
data at six different occasions separated across time, each measurement 
occasion corresponded to a separate factor, representing mindreading 
ability at a given age. We put all six factors on a common scale, which 
allows for the tracing of the growth of mindreading over the course of 
development. All our analyses were performed using the open source 
structural equation modelling software – R with lavaan package (R Core 
Team, 2020; Rosseel, 2012). We performed our analyses iteratively in three 
steps. First, we fitted single-factor CFA models for each measurement 
occasion separately to test for the unidimensionality of the measured 
construct (i.e., mindreading). Next, for each pair of consecutive measure-
ment occasions we fitted a two-factor model anchored using repeated 
items (see Figure 1 for anchoring items). For each such pair, we tested 
scalar invariance (i.e., loadings and thresholds/intercept of repeated items 
were constrained to take the same values). Finally, we fitted a final model 
containing all factors anchored together on a common scale. We adopted 
conventional threshold values of fit indices indicating an acceptable 
model fit, χ2 p > 0.05, CFI ≥ 0.95, RMSEA ≤ 0.06. If the model fit was not 
satisfactory, we strived to improve it in two ways. First, in the cases when 
it was theoretically justified (i.e., when two items of the scale had very 
similar content or were based on the same experimental task), we allowed 
their error covariances to be freely estimated. Second, if anchoring the 
models when testing scalar invariance resulted in a significantly worse fit, 
we looked for differentially functioning items and relaxed their parameter 
constraints (see Figure 1 for these items).

Next, the reliability of the scale was examined. Remembering that mea-
surement precision is not uniform across the whole range of latent traits, we 
adopted tools known from item response theory (IRT) and expressed the 
reliability through information functions. Information is the inverse of the 
squared standard error of estimation of factor scores. Item information 
function Ii(θ) gives the amount of information provided by item i on latent 
trait level θ. Test information function I(θ) is the sum of information functions 
of individual items and serves as a graphical representation of test reliability. 
Alternatively, it may be aggregated into a single reliability coefficient π 
(Cheng et al., 2012). Coefficient π is an estimation of internal consistency 
reliability of the composite construct (factor scores estimated with maximum 
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likelihood) taking values between 0 and 1, with values larger than 0.5 
indicating that the test provides more useful information than random 
noise.1 The detailed formulas used to calculate information curves for dis-
crete and continuous variables and reliability coefficients π are given in 
Appendix 2 in supplementary materials.

Next, to examine heterotypic continuity of early mindreading ability we 
checked if the factors measured on different occasions were correlated.

Finally, scale validity was verified in two ways.

(1) The correlations of the factors of our scale with an external tool 
were checked. In this case, the Children’s Social Understanding 
Scale (CSUS; Tahiroglu et al., 2014), which was given to the parents 
when their children were 3.5 years old, was used.

(2) A growth in mindreading ability across time was calculated.

Additionally, we explored if the change in variance of mindreading 
ability with age was observed.

Results

Missing data

Missing values in our data were the result of two different reasons: unit 
nonresponse, that is child not participating in experimental session at 
a given occasion, and item nonresponse concerning particular experi-
mental tasks during the session. We decided to handle missing data using 
a multiple partial imputation strategy, which distinguishes between item 
nonresponse and unit nonresponse (i.e., when a participant drops out of 
the study; Yang & Shoptaw, 2005). Values missing due to item nonre-
sponse were imputed separately for each measurement occasion, while 
missing data due to unit nonresponse was handled through a pairwise 
deletion strategy (covariance between pairs of variables was computed 
using all available cases). We had no particular reason to believe that item 
nonresponse was related to the mindreading factor (data missing not at 
random, or MNAR), so there was no objection to the use of a multiple 
imputation strategy. Twenty imputed data sets were created employing 

1Coefficient π may be likened to the popular Cronbach’s α but with three important differences: (a) 
Cronbach’s α assumes that measurement precision does not depend on latent trait value, (b) 
Cronbach’s α estimates reliability of the sum of observed scores instead of that of estimated latent 
factors, (c) Cronbach’s α assumes tau-equivalent measurement model (equal factor loadings).
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multivariate imputation by chained equations (MICE) scheme (with the 
use of R mice package; Van Buuren & Groothuis-Oudshoorn, 2011).

Model anchoring

Single-factor models were fitted for all measurement occasions, and only 
items with standardized loadings greater than .20 were kept (apart from 
items necessary to anchor measurement occasions). To ensure good 
model fit, we had to set error covariances of items similar in content 
free (we did this only for items from the same measurement occasion or 
from consecutive occasions). Then, we anchored consecutive occasions 
using repeated items. Anchoring essentially means that factor loadings 
and thresholds for the item repeated across two measurement occasions 
are constrained to be equal across these measurement occasions, so that 
a difference in the distribution of item scores between repetitions needs 
to be explained through a difference in latent factors. This allows us to 
include factors measured at different occasions within the same scale. In 
some cases, we discovered differential item functioning; a situation when 
score differences on a single item do not match the overall pattern (for 
example, due to constant bias introduced by repeated measurement). We 
did not use those items for anchoring. Table A3 in Appendix 2 presents 
a summary of the model adjustments that we made (item selection, 
freeing error covariances, freeing differentially functioning items).

After performing all the necessary adjustments, we fit the full model with 
all measurement occasions anchored. It was fitted from the scratch in one 
model, which guaranteed scale consistency. The model achieved an accep-
table fit with χ2(1164) = 1142.86, p = .665, CFI = 1.00, RMSEA = 0.000 (fit 
indices aggregated over 20 imputed data sets). Figure 1 presents the struc-
ture of the final model: items included from each measurement occasion, 
repeated items used for anchoring, and groups of similar items with error 
covariances freed. In this final model, we set the mean of the T1_12m latent 
factor to 0 and its variance to 1. This constituted the reference for the whole 
scale. The parameters of the final model and the individual item difficulties 
are presented in Appendix 2 in supplementary materials.

Reliability

Figure 2 presents calculated test information curves. The shapes of the test 
information curves in relation to the factor distributions suggest that the 

310 BIAŁECKA-PIKUL ET AL.



difficulties of individual tasks are suitable for the population studied. In most 
cases, the measurement is more reliable for individuals with higher mind-
reading scores. The only exception is in the case of T4_30m, as the measure-
ment is more reliable for individuals with lower scores. Overall reliabilities π 
for measurement occasions T1_12m, T2_18m, T3_24m and T4_30m ranged 
from .53 to .66. These levels are low, but we treat them as acceptable as this is 
an initial or exploratory study (Bagozzi & Yi, 1988; Gliem & Gliem, 2003). The 
measure at occasion T5_36m was rather unreliable with π equal to .40. For 
measurement time T6_42m, an acceptable reliability of π = .76 was achieved.

Figure 2. The test information curves (TICs) for each measurement point (T1_12m – 
T6_42m). TIC informs us how reliable is measurement at a given value of the latent trait. 
Shaded areas represent estimated latent trait distribution in the tested population. 
Reliability index π is a measure of reliability aggregated over the estimated distribution. 
It is largest when TIC is centred around the peak of the distribution, which means that 
test is sensitive to actual differences in test ability in the studied population.
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Validity

The intercorrelations between factors (Table 4) measured at subsequent 
measurement points were at least moderate, with correlations between 
consecutive occasions ranging from .44 to .72. This may indicate that the 
same construct was measured on different occasions and that our scale 
captured a heterotypic continuity of mindreading development. 
Moreover, the latent correlations between the mindreading scale factors 
and the CSUS scores are presented in Table 4. The highest correlations 
between factors and the CSUS were observed for occasions T5_36m (.45) 
and T6_42m (.42), and the lowest for occasion T3_24m (.08).

Means and standard deviations of the factors measured at subsequent 
occasions are presented in Figure 3. The overall shape of the growth curve 
is consistent with our expectations – a continuous increase was observed. 
Moreover, there is no tendency for the change in variance of mindreading 
latent factor with age.

Discussion

The current study aimed at creating a battery of tasks measuring different 
manifestations of mindreading that are applicable to both toddlers and 
preschoolers. It should be emphasized that we adopted one particular theo-
retical perspective that asserts mindreading to develop through social inter-
action and to be interwoven with the development of communication. This 
position substantially differs from innateness or theory-theory views of mind-
reading development (see Wellman, 2014 for review). Particular theoretical 
explanations of mindreading stress different developmental processes and 
thus may lead to selection of distinct skills that might be also operationalized 
differently.

Table 4. The intercorrelations between early mindreading scale factors at each measure-
ment occasion and Children’s Social Understanding Scale.

EMRS_12 EMRS_18 EMRS_24 EMRS_30 EMRS_36 CSUS

EMRS_12 .27**
EMRS_18 .55*** .19*
EMRS_24 .37*** .44*** .08
EMRS_30 .50*** .44*** .53*** .32***
EMRS_36 .59*** .48*** .48*** .63** .45***
EMRS_42 .36*** .29*** .52*** .49*** .72*** .42***

EMRS_12 – early mindreading scale factor at 12 months, etc.; CSUS – Children’s Social Understanding 
Scale average score; * p < .05; **p < .01; *** p < .001.
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According to our first aim – to verify the assumption of the continuous 
development of mindreading, we checked the reliability and validity of early 
mindreading scale. Thus, we used a set of various tasks over the consecutive 
sessions with children aged from one to three and a half. We demonstrated 
that these various tasks have a common denominator – despite differences 
between them – we placed them on a common scale, which was constructed 
using the principles of latent trait modelling. Our Early Mindreading Scale 
reached a satisfactory model fit, both at each time point independently and 
when all time points were included in a single model, indicating a latent 
mindreading factor exists that can be consistently measured from 12 to 
42 months of age. Therefore, we observed heterotypic continuity (sensu 
Kagan, 1971) of mindreading ability. More precisely, based on the information 
function, we may argue that our EMRS is reliable enough for a first-time 
exploratory study with this tool, with the highest reliability at 42 months 
and the lowest at 36 months. This lowest reliability might be due to slightly 
more difficult tasks used at this age or it might reflect a transitional age period, 
just before false-belief understanding fully develops. This discrepancy should 
be explored further.

Most importantly, we can conclude that this mindreading ability devel-
ops continuously over time, from early joint attention, through subse-
quent use of pointing gestures in communication contexts and visual 
perspective taking, to later false-belief understanding. Thus, in general, it 
might be said that our results obtained using a longitudinal design are 
congruent with J. I. Carpendale and Lewis (2015) thesis that communica-
tion and theory of mind are interwoven in development.

Furthermore, the validity was confirmed, as the correlations between the 
mindreading factor and the parent-report measure were medium – similar 
to the correlations observed between this measure and few mindreading 
tasks used by Tahiroglu et al. (2014). The only exception (with a non- 
significant correlation) was at T3 (24 months) and this may have been 
related to the type of measures used at this time point i.e., visual perspec-
tive taking tasks. Taking someone’s visual standpoint might be important in 
mindreading development (Moll & Kadipasaoglu, 2013) at age 2 but it is 
rarely experienced in natural social situations by 3.5-year olds (Donaldson, 
1978). Additionally, only 3 of 42 items of CSUS refer to this ability.

Moreover, according to our second aim, we found the significant contin-
uous growth of mindreading ability at subsequent time points which addi-
tionally supported the validity of the scale. Assuming that mindreading is 
continuously constructed during ontogeny through social interaction (Heyes, 
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2018), we observed the continuous progress in early signs of mindreading 
ability in children aged one to three and a half. Additionally, we also explored 
the change in individual differences across the tested age-range (our third 
aim). No increase or decrease of variance was observed, suggesting no 
change in individual differences over time. The homogeneity of our sample, 
the stability of young children social context experiences and the observed 
stability of the results in EMRS may explain this result.

Our study is not free from limitations. One limitation is related to our 
sample, which was large but rather homogeneous, as the majority of studied 
children came from wealthy and well-educated parents. This bias may skew 
the results since, for example, socioeconomic status might be positively 
related to false-belief understanding (Devine & Hughes, 2018). Additionally, 
since we conducted the study with a culturally homogeneous sample and 
since it is known that Polish infants more often respond to joint attention and 
social interactions bids than American infants (Białecka-Pikul et al., 2014), the 
issue of generalizability of results should be raised. Consequently, future 
research should overcome these limitations the testing of our scale in more 
heterogeneous samples in terms of culture and class. Moreover, three more 
specific issues should be corrected in the future research: (a) since reliability 
of our scale is the lowest at 36 months, potentially more adequate tasks 
should be chosen; (b) more tasks should be used to check the validity of the 
scale throughout the assessed time span; (c) collecting more data with the 
use of the whole scale or at least age appropriate subsets of items is needed 
to confirm the observed patterns of results. Additionally, in future research, it 
would be interesting to test how language development is related to mind-
reading development as measured with our scale.

Ultimately, our EMRS might be used in further research for investigat-
ing the general pattern of mindreading development or tracing individual 
differences in the growth of mindreading ability. In order to do so, 
toddlers and young preschoolers may be tested with the use of age- 
sensitive subset of tasks corresponding to one of the original measure-
ment occasions (subsets contain from 5 to 12 tasks). In Appendix 3 in the 
supplementary materials, weights, which can be used for calculating 
mindreading scores, are provided. Thus, we encourage the readers to 
use the whole scale or its subsets in future research or practice. Moreover, 
with developmentally sensitive, valid and reliable tool in hand, investiga-
tors will be able to select mindreading tasks that are appropriate to the 
age range and goals of the research design.
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