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Abstract
Growing evidence suggests that theory of mind (ToM) and episodic future thinking (EFT) are closely related at both brain 
and functional level. This study explored the relationship between ToM and EFT in 96 Italian-speaking children with typical 
development aged between 8 and 10.11 using a behavioral design. ToM was assessed through an emotional facial expres-
sion recognition task. EFT was assessed with a task where participants were required to project themselves forward in time 
by anticipating future states of the self; this resulted in two scores: a nonverbal measure and a verbal explanation measure. 
Results showed that the participants’ performance on the task assessing ToM correlated with and predicted the nonverbal 
measure of the EFT task. These findings are discussed in the light of theories suggesting that each of these abilities is gov-
erned by a common system devoted to self-projection.

Keywords Cognitive development · Core brain network · Episodic future thinking · Self-projection · Simulation · Theory of 
mind

Introduction

Over the last years, a significant number of investiga-
tions has provided growing evidence that abilities such as 
understanding the perspective of another person (Theory 
of Mind: ToM), remembering the past (Episodic Memory: 
EM), imagining the future (Episodic Future Thinking: EFT), 

and navigating in space (Mental Space Travel: MST) share 
important functional similarities and rely on a common core 
brain network. This network includes frontal and medial-
temporal systems, the temporo-parietal junction, precuneus, 
posterior cingulate, and retrosplenial cortex (Buckner and 
Carroll 2007; Hassabis and Maguire 2009; Spreng et al. 
2009; Spreng and Grady 2010).

A number of models have been proposed to account for 
the nature of this core network (e.g., Buckner and Carroll 
2007; Hassabis et al. 2007; Hassabis and Maguire 2009; 
Schacter and Addis 2007). According to one prominent 
hypothesis advanced by Buckner and Carroll (2007), the 
four cognitive abilities associated with such network are 
functionally similar as rely on a process of ‘self-projection’, 
which is defined as a shift of perception from the immedi-
ate environment to an alternative and imagined one, with 
the imagined event referenced to oneself. Notably, in Buck-
ner and Carroll’s (2007) view, the mental construction of 
an imagined alternative event can be conceived as a form 
of ‘simulation’: ToM, EM, EFT, and MST are all cases of 
mental simulation of, respectively, another individual’s per-
spective, another time, and another place.

According to the simulation-based account of ToM (i.e., 
the ability to attribute mental states, feelings and emotions to 
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others), self-projection is part of mentalizing because indi-
viduals take on the perspective of others, i.e., simulate their 
experiences, using knowledge about their own thoughts, 
feelings, and preferences (putting themselves in the other 
person’s shoes) (Shanton and Goldman 2010; Schurz et al. 
2015). EM involves simulating the past: it allows people to 
remember events of their own past not simply by extracting 
from memory a specific meaning or knowledge, but rather 
by re-experiencing previous past personal episodes (Tulving 
1985, 2005). In this respect, remembering the past is a pro-
cess of projecting the self back in time: the individual pro-
jects herself/himself in the retrieved moment reliving both 
details and feelings associated to that event. A large body of 
research has demonstrated that EM is part of a more general 
ability of mental time travel (MTT; Suddendorf and Corbal-
lis 1997, 2007; Michaelian 2016), which also includes EFT, 
namely the ability to simulate experiences that might occur 
in one’s own personal future. Specifically, it has been sug-
gested that individuals build alternative future perspectives 
on retrieved details of past experiences (autobiographical 
memories extracted from EM) (D’Argembeau and Mathy 
2011) – although the two processes of remembering the 
past and imagining the future do not fully overlap (Hill 
and Emery 2013; Okuda et al. 2003; Schacter et al. 2012). 
Mental simulation also underlies some forms of spatial 
navigation (Chersi et al. 2013) since navigating the external 
environment requires individuals to imagine their own cur-
rent position, the destination to be reached, and the possible 
routes using both allocentric (world-centered) and egocen-
tric (person-centered) perspective (Aguirre et al. 1998).

The present study aimed to explore the possible connec-
tions between two of the abilities comprising the self-pro-
jection core network, namely ToM and EFT. Although the 
four components associated with this network are all deeply 
intertwined, it has indeed been suggested that a privileged 
link occurs between the social and temporal projections, 
with very close similarities involving the ability to take 
on another person’s perspective and the ability to imagine 
hypothetical events that might occur in one’s personal future 
(Moore and Lemmon 2001; Suddendorf and Corballis 2007; 
Suddendorf and Redshaw 2013; Spreng et al. 2009; Spreng 
and Grady 2010). On one hand, to imagine what oneself (and 
others) might do in future usually requires some recogni-
tion of different mental states: when one projects oneself 
into a future scenario, she/he typically predicts how she/he 
might feel and think in that context, or what other individu-
als might feel and think when the simulated future event 
involves other people than her/himself. On the other hand, 
understanding others’ minds is not only a process to give 
meaning to current/present behavior, but a critical function 
is to anticipate the behavior of other individuals by recog-
nizing their plans and goals (e.g., Berthoz 2000). From this 
point of view, the understanding of others’ feelings, beliefs, 

and thoughts is strongly intertwined with the understanding 
of what people might do in future.

In line with these indications, interesting similarities 
in the developmental trajectories of the ability to simulate 
the perspective of others and that of imagining one’s own 
future self have been reported. They both begin to develop 
around the age of four (Atance and Meltzoff 2005; Atance 
and O’Neill 2005; Callaghan et al. 2005; Suddendorf and 
Busby 2005; Wellman et al. 2001), show improvement dur-
ing middle childhood (Schwanenflugel et al. 1998; Lecce 
et al. 2014; Ferretti et al. 2018a), and extend into adoles-
cence and adulthood (Apperly 2011; Gott and Lah 2014; 
Wang et al. 2014). Evidence for these similarities comes also 
from the observation of children with neurodevelopmental 
disorders, such as Autism Spectrum Disorders (ASD). Accu-
mulating evidence shows that individuals with ASD may 
exhibit decreased ability to project themselves into the future 
(Lind and Bowler 2010; Terrett et al. 2013; Marini et al. 
2016, 2019; Ferretti et al. 2018b), along with deficits in ToM 
(Baron-Cohen et al. 1985; Happé 1994; Tager-Flusberg and 
Sullivan 1995; Yirmiya et al. 1998).

Notwithstanding these developmental similarities, inter-
estingly just few behavioral studies have systematically 
explored the potential relation between ToM and EFT. In 
fact, although there is evidence for a relationship between 
ToM and EM (e.g., Naito 2003; Perner et al. 2007; Jarvis 
and Miller 2017), EM and EFT (e.g., Busby and Sudden-
dorf 2005; Addis et al. 2007; Szpunar and McDermott 2008; 
Szpunar 2010; Wang et al. 2014), MTT and MST (e.g., Has-
selmo 2009; Gauthier and van Wassenhove 2016), to the best 
of our knowledge indications about the specific association 
between ToM and EFT are scarce (Moore et al. 1998; Ford 
et al. 2012; Altgassen et al. 2014). Moore et al. (1998) exam-
ined the connections between the development of theory of 
mind (as well as executive functions) and the development 
of future-oriented prosocial (sharing) behavior in children 
aged from 3 to 4 years. Children were administered tests 
of ToM aimed at assessing their understanding of other’s 
beliefs and desires (i.e., the belief tasks). In addition, par-
ticipants received a delay of gratification task evaluating 
their ability to forgo a current opportunity to get a reward 
(stickers) in order to gratify their own future desires or the 
current or future desires of another person. Results showed 
that ToM abilities correlated with the tendency to opt for 
delayed rewards in order to share with the partner in 4 years 
old children, but not in the youngest ones.

Subsequent investigations focused on the link between 
ToM and prospective memory, i.e., the ability of remember-
ing to perform a desired action in future. According to some 
scholars, prospective memory involves self-projection in the 
form of future simulation; thus, it relies on EFT (Brewer and 
Marsh 2010; Neroni et al. 2014; Nigro et al. 2014). Ford 
et al. (2012) showed that in children between 4 and 6 years 
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of age performance on a task assessing ToM (false-belief 
test) predicted success on measures of prospective memory. 
The authors interpreted this finding as evidence that both 
ToM and prospective memory involve the capacity for self-
projection and that “children with a better developed theory 
of mind were more inclined to think about themselves per-
forming the desired response in the future” (p. 484). This 
interpretation has been further corroborated by Altgassen 
and colleagues (2014), who showed that ToM predicted 
prospective memory performance also in adolescents aged 
between 13 and 14 years.

Nonetheless, other studies failed to find any association 
between ToM and prospective memory (Jarvis and Miller 
2017) as well as ToM and EFT (Hanson et al. 2014). Hanson 
et al. (2014) investigated the relation between ToM, EFT and 
executive functions in preschoolers (3–4-5 years old). Analy-
ses revealed that their performance on tasks assessing EFT 
did not correlate to their performance on ToM and executive 
functions tasks. However, it should be highlighted that Han-
son et al. (2014) explicitly recognized that their findings may 
have been due to methodological aspects related to the dif-
ferent nature of the tasks employed to assess EFT and ToM. 
Indeed, most of the ToM tasks (including false-belief task) 
required children to acknowledge a conflict in perspective, 
i.e., understanding that other people have beliefs different 
from their own that do not match reality, whereas the battery 
of tests employed to assess EFT did not require children to 
explicitly represent contrasting perspectives between present 
and future selves. The notion of conflicting perspectives may 
represent an important factor when comparing two abilities 
such as ToM and EFT, and results may vary depending on 
whether the tasks used to assess them would involve the 
conflictual dimension or not. For example, it is possible that 
the connections between these two abilities are obscured 
when one of the tasks employed involves conflict whereas 
the other does not. On the other hand, it cannot be ruled out 
that, even when both the tasks employed to evaluate ToM 
and EFT involve the presence of forms of conflict, the links 
between the two abilities might take second place to the 
representation of conflicting perspectives.

In light of these considerations, to avoid methodological 
bias, the current study aimed at investigating the connec-
tions between ToM and EFT using two tests that did not 
require participants to represent conflicting alternative per-
spectives. Moreover, to avoid potential linguistic effects on 
children’s performance, the tasks selected were character-
ized by minimal linguistic demands. As for the ToM task, 
these methodological constraints led to exclude the tests 
based on the false/diverse beliefs paradigm. Therefore, it has 
been opted for a task in which the participants had to project 
into the self of another person without representing conflict-
ing situations: the Theory of Mind-part II subtest from the 
NEPSY-II (Korkman et al. 2007). This test was developed 

for investigating affective ToM, i.e., the ability to understand 
the emotions and feelings of others, as opposed to cogni-
tive ToM, regarding understanding of beliefs, desires, and 
thoughts (Shamay-Tsoory et al. 2007a, b; Duval et al. 2011; 
Le Bouc et al. 2012; Wang and Su 2013; Fischer et al. 2017). 
The focus on affective ToM represents a novelty among stud-
ies exploring the connection between ToM and EFT since 
the few previous investigations employed tasks assessing 
cognitive ToM, such as the false-belief task. As regards the 
EFT task, it was an adaption of the Picture Book developed 
by Atance and Meltzoff (2005) and aimed at measuring chil-
dren’s ability to pre-experience personal events, drawing on 
their sense of a future self: children are required to imagine 
novel hypothetical events that could happen in their own 
future and anticipate possible needs of the future self.

It is worth highlighting that an aspect differentiating the 
current investigation compared with previous analyses con-
cerns the focus on middle childhood. Past research concen-
trated mainly on the relationship between ToM and EFT 
in preschoolers (Moore et al. 1998), adolescents (Altgas-
sen et al. 2014), and adults (Jarvis and Miller 2017). The 
available evidence on the potential relationship between the 
two abilities in middle childhood is scanty and inconsist-
ent, although both ToM (Devine and Hughes 2013; Lecce 
et al. 2014) and EFT (Ferretti et al. 2018a; Wang et al. 2014) 
show significant developmental improvements over this age 
span. For that, in the current study, the potential relationship 
between ToM and EFT was explored in middle childhood, 
namely in a group of 96 children with typical development 
ranging from 8 to 10,11 years old. Consistent with models 
suggesting functional similarities between the two abilities 
(Buckner and Carroll 2007; Buckner et al. 2008) and stud-
ies documenting a correlation between them in preschoolers 
(Moore et al. 1998) and adolescents (Altgassen et al. 2014), 
we hypothesized that conceiving the viewpoint of others and 
envisioning the future would show a similar relationship also 
in middle childhood.

Materials and methods

Participants

Ninety-six Italian-speaking children with typical devel-
opment aged between 8,00 and 10,11  years (M = 9.19; 
SD = 0.79; 52 females; 44 males) participated in this study. 
All of them had nonverbal Intelligence Quotient (IQ) 
level in the normal range as assessed through the Raven’s 
Colored Progressive Matrices (Raven, 1938; Italian stand-
ardization: Belacchi et al. 2008) (M = 105.73; SD = 12.63; 
Range = 80–130) (Table 1). Children were recruited in local 
schools. In a preliminary interview, their teachers confirmed 
that they had normal cognitive development, as well as 
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average school performance. According to parents’ reports, 
none of them had a known history of psychiatric or neuro-
logical disorders, learning disabilities, hearing or visual loss.

This study was approved by the ethical committees of 
Roma Tre University and The Bambino Gesù Children’s 
Hospital in Rome. Parents signed the consent form for the 
participation of their children to the study and for the treat-
ment of the data.

Methods

The participants were tested individually at school. They 
were administered four tasks aimed at assessing ToM, EFT, 
verbal working memory, and attention skills.

ToM and EFT were assessed using two behavioral tasks 
with minimal linguistic demands and which do not require 
the representation of conflicting alternative perspectives. 

This choice was motivated, on the one hand, by the attempt 
to minimize the potential interference of narrative and lan-
guage skills with the assessment of mentalizing and fore-
sight abilities and to avoid potential methodological bias 
related to the processing of conflicting perspectives on the 
other. For these reasons, in the present study, we excluded 
tasks involving conflict and relying heavily on language, 
such as false-belief tasks and autobiographical interviews. 
ToM was assessed by administering the Theory of Mind-part 
II subtest from the NEPSY-II (Korkman et al. 2007), a task 
specifically centered on the affective component of ToM. 
The assessment of EFT was performed through an adapta-
tion of the Picture Book task by Atance and Meltzoff (2005). 
As previous investigations suggested that the development of 
both ToM (e.g., Davis and Pratt 1995; Carlson et al. 2002) 
and EFT (e.g., Hill and Emery 2013; Ferretti et al. 2018a) 
is associated with working memory, participants were also 
administered the digit span memory task aimed at evaluating 
their working memory abilities (Wechsler 1993). Finally, the 
Modified Little Bells test (Biancardi and Stoppa 1997) was 
included in the study to control for possible interferences of 
attention difficulties.

Theory of mind task

The participants’ ability to infer others’ emotional states 
and feelings, i.e., affective ToM, was assessed through the 
Theory of Mind-part II subtest from the NEPSY-II (Kork-
man et al. 2007), a standardized battery for neuropsycho-
logical assessment in children aged 3 to 16 years. Partici-
pants were shown nine pictures depicting a target individual, 
i.e., a girl named Julia, whose face was not shown and that 
was engaged in different social contexts (see Table 2 for 
the verbal descriptions of the stimuli). Then, the children 
were asked to select from four options the photograph that 
depicted the appropriate affect of the girl in the picture. Spe-
cifically, the experimenter told participants “Show me the 

Table 1  Descriptive analyses of the group of children

Data are expressed as means, standard deviations, and ranges
Legend: IQ,  intelligence quotient; ToM, Theory of Mind; EFT, Epi-
sodic Future Thinking; WM, Working Memory

Group (n = 96)
M (SD) [range]

Age 9.19 (.79) [8–10.11]
Education 3rd–5th grade
Gender distribution 52 females (54%);

44 males (46%)
IQ Level 105.73 (12.63) [80–130]
ToM 6.27 (1.14) [3–8]
EFT identification 5.47 (.81) [2–6]
EFT motivation 3.76 (1.35) [0–6]
WM Digit forward 7.29 (1.65) [2–12]
WM Digit backward 4.47 (1.62) [2–9]
Selective attention 44.53 (10.04) [23–74]
Sustained attention 111.93 (18.25) [57–150]

Table 2  Verbal descriptions (not included in the original task) of 
the items of the Theory of Mind-part II subtest from the NEPSY-II 
(Korkman et  al. 2007). Each description of the social context cor-

responds to a picture depicting a target individual whose face is not 
shown. Each verbal description of the facial affect of the target indi-
vidual corresponds to photographs of a girl’s face

Social context Facial affect of the target individual Correct answer

Falling off a bike (trial) Painful / Neutral / Smiling / Pensive Painful
Riding a roller coaster Anger / Annoying / Scared / Skeptical Scared
Playing with cats Doubtful / Fantasizing / Neutral / Playful Playful
Hugging with friends Surprised / Hostile / Fantasizing / Happy Happy
Bumping into a skunk Hostile / Distrustful / Angry / Sad Hostile
Arguing with a friend Distrustful / Angry / Sad / Scared Angry
Showing an empty cookie jar to a boy Neutral / Angry / Hostile / Doubtful Angry
Watching a broken window while wearing a baseball glove Worried / Angry / Neutral / Distrustful Worried
Watching a scooter with the name Julia put on it that is broken Fantasizing / Happy / Sad / Disgusted Sad
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photo that shows how Julia feels” (see Table 2 for the verbal 
descriptions of the items). The first item was used as a trial. 
One point was assigned for each correct answer for a maxi-
mum of eight points.

Episodic future thinking task

The Picture Book task adapted from Atance and Meltzoff 
(2005) assessed the participants’ ability to project them-
selves forward in time by anticipating future states of the 
self, such as hunger and thirst. In order to reduce the prob-
ability that children could rely on script-based knowledge, 
novel scenarios for which they might have limited or no 
experience were used. Participants were presented, one at 
a time, with six scenes depicting possible destinations for 
a trip and designed to evoke particular physiological states 
of the self in relatively novel situations: a sunny desert, a 
river with a rocky stream, a long road in a sandy desert, a 
snowy landscape, a waterfall, and a mountain view. After 
describing the photograph, each child was asked to imag-
ine herself/himself participating in that scenario at a future 
time point. Then, she/he was required to select, among 
three images representing three common objects, which 
item she/he would need to take to that place (“Which of 
the objects portrayed in these pictures will you need to 
take with you in this trip?”). For each scenario (e.g., the 
snowy landscape), only one “correct” item could be use-
ful to address the potential state arising there (i.e., a coat), 
while a second item was completely useless and not related 
to the scenario (i.e., a bathing suit), and a third item was 
semantically primed by the scenario (i.e., ice cubes) (see 
Table 3). The child received one point for each item that 
had been correctly chosen. This represented a nonver-
bal measure, which we termed EFT identification score 
(maximum six points). After the selection of the item, 
the child was asked to explain why she/he had given that 
response (“Why will you need this in your trip?”). She/he 
received one point if explicitly referred to the anticipation 
of a future need (see Table 3 for examples of appropriate 
and inappropriate motivations). This represented a verbal 

explanation measure, which we termed EFT motivation 
score (maximum six points). It should be highlighted that 
in the original version of the task developed by Atance and 
Meltzoff (2005), participants received a score of 1 for the 
motivation score if they used a future referent (e.g., going 
to, will, when) and words that explicitly referred to inter-
nal feelings. In the present study, the criterion of future 
tense use was not employed as in Italian future states 
can be expressed also with present tense (e.g., “Dom-
ani vado al mare” “*Tomorrow, I go to the beach”) (see 
also Ferretti et al. 2018a; b). Therefore, EFT motivation 
score was not related to the linguistic correctness of the 

Table 4  Correlations between 
Theory of Mind (ToM), 
Episodic Future Thinking (EFT, 
identification and motivation), 
age, Intelligence Quotient (IQ), 
Working Memory (WM, digit 
forward and digit backward), 
selective and sustained attention

- ToM EFT Identification EFT
Motivation

ToM – r = .36; p = .001 r = .10; p = .312
Age r = .22; p = .031 r = .10; p = .319 r = .17; p = .092
IQ r = .03; p = .771 r = -−17; p = .091 r = .01; p = .944
WM
Digit forward

r = .15; p = .151 r = -−01; p = .932 r = -−03; p = .774

WM
Digit backward

r = .25; p = .012 r = -−03; p = .750 r = .03; p = .788

Selective attention r = .04; p = .720 r = .043; p = .678 r = .02; p = .850
Sustained attention r = .10; p = .338 r = .15; p = .154 r = .05; p = .631

Table 5  Multiple regression analyses with Episodic Future Thinking 
(EFT, identification and motivation) as dependent variable and The-
ory of Mind (ToM), age, Intelligence Quotient (IQ), Working Mem-
ory (WM, digit forward and digit backward), selective and sustained 
attention as predictors

EFT - Identification EFT - Motivation

Multiple regression
model

R = .46;  R2 = .21; 
 R2

adj = .15
F(7, 88) = 3.35; 

p = .003; SE = .75

R = .20;  R2 = .04; 
 R2

adj = -.03
F(7, 88) = .54; 

p = .804; 
SE = 1.38

Predictors
ToM β = .37; SE = .10t(88)

= 3.72; p < .001
β = .08; SE = .11
t(88) = .75; p = .457

Age β = .07; SE = .10
t(88) = .66; p = .510

β = .18; SE = .11
t(88) = 1.55; p = .126

IQ β = -.20; SE = .10
t(88) = -1.98; p = .051

β = -.01; SE = .11
t(88) = -.04; p = .965

WM
Digit forward

β = .00; SE = .10
t(88) = .01; p = .990

β = -.06; SE = .11
t(88) = -.52; p = .604

WM
Digit backward

β = -.13; SE = .12
t(88) = -1.15; p = .253

β = -.04; SE = .13
t(88) = -.32; p = .748

Selective attention β = -.02; SE = .13
t(88) = -.17; p = .866

β = .00; SE = .14
t(88) = .03; p = .974

Sustained attention β = .20; SE = .13
t(88) = 1.62; p = .110

β = .03; SE = .14
t(88) = .19; p = .846
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answers provided by the children, but to their contextual 
appropriateness..

Assessment of verbal working memory

Participants were administered the digit span memory task 
aimed at evaluating their verbal working memory (WM) 
abilities. This test comprises two modalities: digits for-
ward and digits backward (Wechsler 1993). In the digit 
span forward, the children were required to repeat in the 
correct order a list of digits that the examiner had pro-
nounced. They were given two lists of three digits, two 
lists of four digits, and so on, up to nine digits. If a child 
failed to remember both lists of a particular length, the 
test was discontinued. One point was assigned for each list 
reproduced without errors. The digit span forward score 
was derived from the number of lists correctly repeated by 
the child. The digit span backward task is identical, except 
for the order of repetition: the child was asked to repeat 
the sequence of digits in the reverse order. The digit span 
backward score was based on the number of lists correctly 
repeated by the child.

Assessment of attention skills

The Modified Little Bells test (Biancardi and Stoppa 1997) 
provides a measure of selective and sustained attention. The 
child was asked to look, one at a time, at four sheets of 
paper, each including drawings of several little bells scat-
tered among other small figures. The child was required to 
cross out all the bells on the paper within two minutes for 
each sheet, although she/he did not know how much time 
she/he had, nor how many sheets she/he would see. A dif-
ferentiation between the first thirty seconds and the remain-
ing ninety seconds of the task was determined by requiring 
participants to mark the bells in red before and in blue after. 
This allowed the acquisition of two scores: a rapidity score 
measuring selective attention, which was calculated by sum-
ming up the total number of bells found per sheet in the first 
30 s, and an accuracy score measuring sustained attention, 
which was obtained by summing up the total number of bells 
found on all four sheets after the two minutes.

Statistical Analysis

Pearson’s correlation coefficient between ToM, EFT (iden-
tification and motivation), age, IQ, WM (digit forward and 
digit backward), attention skills (selective and sustained 
attention) were performed. Subsequently, multiple regres-
sion analyses with EFT (identification and motivation) as 
dependent variables and ToM, age, IQ, WM digit forward, 
WM digit backward, selective attention, and sustained 

attention as predictors were performed. These predictors 
(age, IQ, WM, selective attention) were included to ensure 
that the association between ToM and EFT held above and 
beyond the contributions of these factors.

Results

As shown in Table 4, correlation analyses showed that ToM 
was positively associated with EFT identification (r = 0.36; 
p < 0.001). Positive correlations between ToM and age 
(r = 0.22; p = 0.031) as well as ToM and WM digit backward 
(r = 0.25; p = 0.012) were also found.

No significant associations between EFT (identification 
and motivation) and age, IQ, WM digit forward, WM digit 
backward, selective, and sustained attention were found. No 
significant associations between ToM and IQ, WM digit for-
ward, selective, and sustained attention were found.

As shown in Table 5, significant multiple regression 
model with EFT identification score as dependent variable 
and ToM, age, IQ, WM digit forward, WM digit backward, 
selective attention, and sustained attention as predictors was 
found (R = 0.46; R2 = 0.21; R2

adj = 0.15; F (7, 88) = 3.35; 
p = 0.003; SE = 0.75). ToM score (β = 0.37; SE = 0.10; 
t(88) = 3.72; p < 0.001) significantly predicted the EFT 
identification score; age (β = 0.07; SE = 0.10; t(88) = 0.66; 
p = 0.510), IQ (β = −0.20; SE = 0.10; t(88) = −1.98; 
p = 0.051), WM digit forward (β = 0.00; SE = 0.10; 
t(88) = 0.01; p = 0.990), WM digit backward (β = −0.13; 
SE = 0.12; t(88) = −1.15; p = 0.253), selective attention 
(β = −0.02; SE = 0.13; t(88) = 0.17; p = 0.866), and sustained 
attention (β = 0.20; SE = 0.13; t(88) = 1.62; p = 0.110) were 
not significant predictors.

Multiple regression model with EFT motivation score as 
dependent variable and ToM, age, IQ, WM digit forward, 
WM digit backward, selective attention, and sustained 
attention as predictors resulted not significant (R = 0.20; 
R2 = 0.04; R2

adj = −0.03; F (7, 88) = 0.54; p = 0.804; 
SE = 1.38) (Table 5).

Discussion

This study aimed to explore the relationship between the 
ability to take on the perspective of other individuals – the-
ory of mind – and the ability of self-projecting forward in 
time – episodic future thinking – in a group of children with 
typical development. Results revealed several links between 
children’s performance on tasks assessing ToM and EFT. 
From the correlation analyses it emerged that ToM score 
positively correlated with one of the two measures of EFT, 
namely with the identification score. In addition, controlling 
for age, IQ, working memory, and attention abilities, the 
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multiple regression analyses revealed that only ToM score 
significantly predicted the EFT identification score.

To the best of our knowledge, this was the first behavioral 
study that both investigated and attested a relation between 
the ability to take on the perspective of another person and 
the ability to self-project into a future scenario in middle 
childhood. A previous research that explored such a rela-
tion in this age span was a brain imaging work by Fair and 
colleagues (2008), who found that the link between ToM 
and EFT (as well as EM) increases with age. Specifically, 
the authors showed that the neural regions forming the core 
network are thinly functionally connected at early school 
ages, i.e., 7–9 years, but later develop into a cohesive inter-
connected network. As for the few behavioral studies that 
explored the connections between ToM and EFT – or other 
capacities related to EFT, such as prospective memory – they 
focused on preschoolers (Moore et al. 1998; Ford et al. 2012; 
Hanson et al. 2014), adolescents (Altgassen et al. 2014), and 
adults (Jarvis and Miller 2017). These studies obtained con-
trasting results. When considering research on preschoolers, 
Moore et al. (1998) and Ford et al. (2012) found a relation 
between children performance on ToM tests and measures 
of the tasks assessing future-oriented cognition, whereas 
the investigation by Hanson et al. (2014) did not. The lack 
of association that has emerged from Hanson et al. (2014) 
research might be interpreted as evidence that shifting one’s 
own perspective to that of another individual is a projec-
tive process different from changing one’s own perspective 
into a future scenario. However, as mentioned in the Intro-
duction, it is possible to speculate that these inconsistent 
findings might depend on methodological aspects related to 
the nature of the tasks employed to assess the two abilities. 
Interestingly, when a link between ToM and EFT emerged 
(Moore et al. 1998), both categories of tasks used in the 
study were designed in a way that implied the representa-
tion of conflicting alternative perspectives. In contrast, when 
studies failed to find correlations between ToM and EFT 
(Hanson et al. 2014), the tests used to evaluate the two abili-
ties were not comparable in terms of elicitation of conflict-
ing viewpoints (one of the tasks included conflict whereas 
the other did not). For example, both tests used by Moore 
et al. (1998), i.e., the classic false-belief task and the delay of 
gratification paradigm, seem to involve a dimension of con-
flict. As for the false-belief task, it requires children to repre-
sent conflicting mental states. Indeed, to succeed on the test, 
children must understand that there is a conflict concerning 
what they know about the world and believe about another 
person’s belief and the actual belief of that person. Thus, 
children must set aside their own beliefs and attribute to the 
other person mental representations that conflict with reality 
(Harwood and Farrar 2006), demonstrating to comprehend 
that people hold different perspectives on the world. Simi-
larly, the delay of gratification paradigm requires children to 

imagine and deal with noncurrent desires in conflicting situ-
ations, as they are asked to choose between immediate and 
delayed rewards. Therefore, both the false-belief task and the 
delay of gratification paradigm have been claimed to rely on 
ability of perspective shift due to the presence of conflicting 
alternative viewpoints (Thompson et al. 1997, p. 201).

The representation of conflicting alternative perspectives 
elicited by these two tasks might account for the positive 
correlations between ToM and future-oriented prosocial 
(sharing) behavior found by Moore et al. (1998). In this 
respect, the degree of association between ToM and EFT 
might be affected by the extent to which both tasks require 
participants to imagine a conflicting conceptual model. This 
methodological issue is explicitly raised by Hanson et al. 
(2014), who suggested that their finding of the absence of 
correlation between ToM and EFT in preschoolers may 
depend on the different involvement of “perspective shift” 
elicited by the tasks employed in their study. As acknowl-
edged by the authors (Hanson et al. 2014): “We believe that 
our findings are best explained by the fact that the EpF [Epi-
sodic foresight] tasks in our study did not require the same 
kind of perspective shift that was required by … the ToM 
… tasks… If there is indeed a link between these two con-
structs, only particular tasks from each category may serve 
to detect it” (p. 133–134).

On the basis of these indications, in the present inves-
tigation, we opted for excluding the involvement of “con-
flicting” perspectives in ToM and EFT and chose two tests 
that did not require children to represent conflicting concep-
tual models. Indeed, in the Theory of Mind-part II subtest 
from the NEPSY-II and in the Picture Book task children 
need to detach from the current self and project into the 
self of another person or into a future self without explic-
itly contrasting these different selves. In line with Moore 
et al. (1998) findings, our results seem to prove that task 
characteristics are important when investigating the rela-
tion between ToM and EFT specifically: as long as tests 
involving representations that are structurally similar are 
used, i.e., involving a “conflict” or “no conflict” dimen-
sion, then a deep link between the ability of projecting into 
another perspective and projecting the self forward in time 
emerges. Future research should take this point into consid-
eration when exploring the possible connections between 
ToM and EFT.

Importantly, in the present investigation, the relation 
between EFT and ToM has been analyzed with reference 
to a specific component of ToM, namely the affective one. 
Several studies have indeed demonstrated that ToM forms a 
multidimensional construct: a cognitive ToM is used to infer 
others’ beliefs, intentions and desires, whereas an affective 
ToM involves thinking about others’ emotional states and 
feelings (e.g., Abu-Akel and Shamay-Tsoory 2011; Shamay-
Tsoory and Aharon-Peretz 2007). Research in cognitive 
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neuroscience tends to suggest that these two aspects of 
mentalizing result also in different neuroanatomical bases 
(e.g., Kalbe et al. 2010; Shamay-Tsoory et al. 2006). In the 
current study, the choice of using an affective ToM task is 
justified on the grounds of methodological issues discussed 
above. That said, since the previous studies analyzing the 
association between ToM and EFT focused mainly on cog-
nitive ToM, i.e., false-belief tasks, exploring whether the 
affective component relates differently to EFT represents 
an interesting novelty. From a theoretical point of view, the 
focus on affective ToM is consistent with the self-projection 
hypothesis advanced by Buckner and Carroll (2007): in their 
view, along with the cognitive component, also the affective 
one has a prominent role given that “prospection can involve 
conceptual content and affective states” (p. 49).

Our results seem to confirm this hypothesis, as the associ-
ation between EFT and the affective ToM has been observed. 
Specifically, we found that scores at the affective ToM task 
were associated with the EFT identification score, whereas 
there was not a significant association with the EFT moti-
vation score. The fact that ToM scores correlated with the 
EFT identification, but not with the EFT motivation, might 
suggest that also the ability of self-projecting forward in 
time forms a multiple construct characterized by both an 
affective and a cognitive component. Indeed, a hypothesis 
that sounds plausible is that the EFT identification score, 
requiring anticipating possible future needs and feelings, is 
parallel to the ability of thinking about others’ emotional 
states and feelings (as confirmed by the correlations analy-
ses), thus representing the affective constituent of EFT. Con-
versely, the EFT motivation score, requiring thinking more 
deeply on the reasons behind the choice of a certain item 
that could be useful to address the potential internal state 
arising in the given future scenario, could be considered as 
the analogous of the ability to infer others’ beliefs, intentions 
and desires, thus representing the cognitive component of 
EFT. Clearly, as we did not investigate the two processes 
of mentalizing separately, the exact relation of the affec-
tive and cognitive components of ToM with EFT cannot be 
specified. The analysis of possible affective and cognitive 
components of EFT as well as their links with affective and 
cognitive ToM represents a potentially relevant topic that is 
worth addressing in future research.

It should be acknowledged a potential limitation of the 
present study, namely that the EFT identification score is 
almost at ceiling in the sample. This fact might explain why 
EFT measures did not correlate with age. Indeed, the origi-
nal version of the Picture Book task developed by Atance 
and Meltzoff (2005) was administered to preschoolers. How-
ever, subsequent studies showed that this task can be suitably 
used for the assessment of EFT skills also in middle child-
hood with participants with typical development (Ferretti 
et al. 2018a) and children with ASD, who still performed 

significantly lower than control participants at the age of 
11 years (Ferretti et al. 2018a, b; Marini et al. 2019; Ador-
netti et al. 2020). Our results have indeed confirmed that the 
second score of the task, the EFT motivation score, was not 
at ceiling, thus making the Picture Book task as a whole a 
reliable measure of EFT in middle childhood, also consid-
ered that such task minimizes the linguistic demands that 
sometimes could interfere with the performance.

Overall, in line with previous studies (Moore et al. 1998; 
Ford et al. 2012), the results of the present investigation 
confirmed that ToM and EFT are strictly associated and 
that this association emerges also when the tasks employed 
to elicit these abilities do not require representing conflict-
ing alternative perspectives. By providing evidence of a 
common simulative process underlying such abilities, our 
findings then contribute to support from a developmental 
point of view the self-projection hypothesis (Buckner and 
Carroll 2007). Specifically, as theory of mind turned out to 
be a predictor of children’s ability to self-project into the 
future, the present results highlight that the ability to take 
on the perspective of another individual might represent a 
scaffolding for the ability to take on the perspective of the 
future self. Of course, compared to the general framework 
of the self-projection hypothesis, our investigation pro-
vides only a partial contribution since we did not test the 
role of  episodic memory and mental space travel. This is 
a limitation of our study that highlights the need of future 
investigations.
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