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Abstract While the cognitive and neural bases of episodic
future thinking are well documented, questions remain as to
what gives the sense that an imagined event belongs to one’s
personal future. Capitalizing on previous research on
metacognitive appraisals in autobiographical remembering,
we propose that episodic future thinking involves, in varying
degrees, a subjective belief in the potential occurrence of
imagined future events and we explore the nature and deter-
minants of such belief. To this aim, participants provided jus-
tifications for belief in occurrence for a series of past and
future events. For each event, they also assessed their subjec-
tive feelings (belief in occurrence, autonoetic experience, and
belief in accuracy) and rated various characteristics of mental
representations that might contribute to these feelings. Results
showed that belief in the occurrence of future events mostly
related to their integration in a broader autobiographical con-
text, especially their relevance to personal goals and their per-
sonal plausibility. We also found that belief in occurrence,
autonoetic experience, and belief in accuracy represented dis-
tinct subjective appraisals of future events, which depended in
part on different determinants. Based on these findings, we
propose a new theoretical model of subjective feelings asso-
ciated with episodic future thinking that conceives of belief in
occurrence as arising from metacognitive appraisals that shape
the sense that imagined events belong to one’s personal future.
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Everyone knows the difference between imagining a
thing and believing in its existence, between supposing
a proposition and acquiescing in its truth.

—William James, The Principles of Psychology, 1890

The human mind has the remarkable ability to momentarily
disengage from the immediate environment in order to simu-
late possible futures, which plays a fundamental role in guid-
ing our decisions and actions (Baumeister, Vohs, & Oettingen,
2016; Suddendorf & Corballis, 2007). Over the past decade,
important progress has been made in understanding how such
future-oriented thoughts are constructed and elaborated (for
review, see D’Argembeau, 2015; Schacter et al., 2012;
Szpunar, 2010). Research has shown, in particular, that epi-
sodic memory plays a critical role in the ability to simulate the
future. For example, there is substantial evidence that patients
with episodic memory deficits present with difficulties in
imagining future events (Klein, Loftus, & Kihlstrom, 2002;
Tulving, 1985), and neuroimaging studies have shown that
episodic remembering and future thinking rely on a largely
similar brain network (Addis, Wong, & Schacter, 2007,
Botzung, Denkova, & Manning, 2008). These and related
findings have led to the view that episodic future thought is
the product of constructive processes, which flexibly select
and combine information stored in episodic and semantic
memory to create novel event representations (Irish &
Piguet, 2013; Schacter & Addis, 2007).

Despite these important advances in elucidating the basis
of future event construction, a fundamental question that

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.3758/s13421-017-0714-3&domain=pdf

1046

Mem Cogn (2017) 45:1045-1061

remains poorly understood concerns the temporal dimension
of episodic future thought. Research indeed suggests that
event simulation relies on similar constructive processes irre-
spective of whether or not imagined scenarios are located in
time (de Vito, Gamboz, & Brandimonte, 2012; Hassabis,
Kumaran, Vann, & Maguire, 2007; Hassabis & Maguire,
2009), which raises the question of the basis of the subjective
“futureness” of prospective thought. What makes one believe
that an imagined event refers to something that might happen
in one’s personal future rather than, say, a mere fantasy? This
subjective sense may not be an intrinsic property of imagined
events (Klein, 2016), but may instead arise from attributions
that we make about our mental experiences (Johnson, 2006).
For example, event simulations may be perceived as belong-
ing to our personal future because they are consistent with our
expectations and knowledge about ourselves and our life
(D’Argembeau, 2016). To date, however, the nature and de-
terminants of these attribution processes remain to be investi-
gated in detail.

An interesting conceptual framework for addressing this
question comes from research on the metacognitive processes
underlying the subjective experience of remembering past
events. There is substantial evidence that the tagging of a
mental representation as a memory of a past event results from
attributional processes that occur at the time of retrieval
(Johnson, Hashtroudi, & Lindsay, 1993; Rubin, 2006).
Research has shown, in particular, that belief in occur-
rence—the subjective feeling that an event genuinely occurred
in the past—is the product of metacognitive appraisals of mul-
tiple sources of information available at the time an event is
remembered (Scoboria et al., 2014). Although such belief is
usually assumed to be associated with recollection (the mental
reexperience of the event), these two subjective features are
dissociable, as is for example demonstrated by the phenome-
non of nonbelieved memories—memories that were once be-
lieved to be genuine but are no longer believed, despite the
event continues to be vividly recollected (Brédart & Bouffier,
2016; Mazzoni, Scoboria, & Harvey, 2010). Furthermore,
Scoboria and colleagues (Scoboria et al., 2014; Scoboria,
Talarico, & Pascal, 2015) have demonstrated that recollection
and belief in occurrence form distinct latent constructs that are
predicted by different variables. Belief in occurrence is strong-
ly influenced by the personal plausibility of events, their re-
hearsal, and their link to other remembered events, while rec-
ollection is mainly predicted by properties of mental represen-
tations, such as perceptual details and emotion intensity.
Because belief in occurrence is partly shaped by the presence
of recollection, common predictors have also been identified,
including the personal importance of events and recall of spa-
tial setting (Scoboria et al., 2014; Scoboria, Talarico, et al.,
2015).

Recent studies have also revealed that belief in occurrence
is distinct from metacognitive appraisals that assess the degree
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to which the content of the memory corresponds to what hap-
pened in the past—referred to as belief in accuracy (Rubin,
2006; Scoboria & Pascal, 2016; Scoboria, Talarico, et al.,
2015). Belief in occurrence and belief in accuracy arise from
different autobiographical judgments, the former examining
whether an event occurred to the self in the past, and the latter
evaluating the correspondence between remembered contents
and what was experienced at the time of the event. In other
words, the distinction between belief in occurrence and belief
in accuracy corresponds to the difference between asking
“Did this event occur?” and “Am I remembering this event
in the way that it occurred?” (Scoboria, Talarico, et al., 2015).
Although conceptually distinct, recollection and belief in ac-
curacy are typically closely related (especially for believed
memories), and both are strongly predicted by the presence
of perceptual details when remembering (Scoboria & Pascal,
2016; Scoboria, Talarico, et al., 2015). Taken together, these
studies on metacognitive appraisals in autobiographical mem-
ory have established that the subjective sense that an event
occurred in the past is not an intrinsic property of memories
but results from inferential processes that shape judgments of
occurrence, recollection, and accuracy.

In the present study, we capitalize on this work on
metacognitive appraisals in autobiographical remembering to
investigate the nature and determinants of the subjective
futureness of prospective thought—the sense that an imagined
event belongs to our personal future. Although our beliefs
about past and future events differ in epistemic status (for
the obvious reason that the latter have yet to happen; Perrin,
2016), we propose that episodic future thoughts are associat-
ed, in varying degrees, with a subjective sense or belief that
the imagined event will materialize in the future (akin to belief
in occurrence) and that, as for memories, this sense reflects
metacognitive appraisals based on a range of information
available at the time the event is imagined. This notion of
belief in future occurrence has been previously examined in
the specific context of gambling behavior (Scoboria &
Wilson, 2011), but its general role in episodic future thinking
and its determinants remain to be investigated in detail.

Judgments of belief in occurrence might involve both com-
mon and distinct bases for past and future events. For exam-
ple, for past events, remembered details and the quality of
mental representations may be important clues for belief in
occurrence (Scoboria et al., 2014; Scoboria, Talarico, et al.,
2015), whereas this might not necessarily be the case for fu-
ture events (e.g., one can imagine something very vividly
without believing that it will happen). Material evidence (such
as pictures or videos) and social feedback may also be impor-
tant reasons for believing or not believing in the occurrence of
past events (Brédart & Bouffier, 2016; Scoboria, Boucher, &
Mazzoni, 2015), whereas these elements may be less available
(if at all) for future events. On the other hand, belief in the
occurrence of future events may mainly rely on their personal
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plausibility and consistency with our knowledge and expecta-
tions about ourselves and our life.

To test these hypotheses, we first conducted a qualitative
analysis of the reasons people provide for believing that a
particular event happened in the past or might happen in the
future (for a similar qualitative approach applied to non-
believed memories, see Scoboria, Boucher, & Mazzoni,
2015). Next, to further investigate the contribution of different
sources of information to belief in occurrence for past and
future events, we examined to what extent variations in de-
grees of belief across events are predicted by various dimen-
sions that have been previously linked to belief in occurrence
for past events, such as properties of mental representations
(sensory details, spatial setting), event plausibility, and re-
hearsal (Scoboria et al., 2014; Scoboria, Talarico, et al.,
2015). Moreover, we examined to what extent the integration
of future events in a broader autobiographical context
(D’Argembeau, 2016; D’ Argembeau & Mathy, 2011) would
also contribute to belief in occurrence. Finally, we sought to
determine whether the belief in the occurrence of a future
event, the sense of preexperiencing this event (here referred
to as autonoetic experience; Lehner & D’Argembeau, 2016),
and the belief in content accuracy are judgments that are based
on (partly) distinct sources of information, as has been dem-
onstrated for past events (Scoboria & Pascal, 2016; Scoboria,
Talarico, et al., 2015). Overall, our aim was to document the
existence of belief in occurrence for future events and to shed
some light on the factors that may contribute to the sense that
imagined events belong to one’s personal future.

Method
Participants

Participants were 92 native French speakers (45 women; mean
age = 28.54 years, SD = 10.39; mean education years = 14.00,
SD = 2.01), mainly students at the University of Liége. The
sample size was determined a priori in order to have sufficient
statistical power (i.e., 80%) to detect even “small” within-
subjects differences (d = 0.3) using an alpha of .05 (two-tailed,;
Faul, Erdfelder, Lang, Buchner, & Kiel, 2007) and to obtain
unbiased estimates in multilevel regression analyses (Maas &
Hox, 2005). Eight additional participants were excluded due
to difficulties in following the instructions (n = 7) or the self-
report of a current depression episode (n = 1). All participants
gave written informed consent and the study was approved by
the University of Liege Ethics Committee.

Material and procedure

Participants were first asked to produce 20 personal events, 10
for the past and 10 for the future (presented in a

counterbalanced order) in response to cue words selected from
previous studies on autobiographical memory and future
thinking (Ernst et al., 2014; Rubin, Schrauf, & Greenberg,
2003; see Appendix 1 for the full list of cue words). The
generated events had to be specific (i.e., associated with a
specific spatiotemporal context and lasting no more than a
day), and examples were provided to ensure participants’ un-
derstanding of the notion of specificity. There was no instruc-
tion on the temporal distance of events. For each event, par-
ticipants provided a short title summarizing the event and then
described the spatial context of the event and their age at the
time of the event; this enabled us to verify the specificity of
reported events.

After all past and future events had been produced, justifi-
cations for beliefs in the occurrence of these events were col-
lected. For each event, participants were asked to describe
what makes them feel that this event belongs to their past or
future, what makes them think that the event happened in the
past or will happen in the future. It was specified that there is
no right or wrong answer and that we were simply interested
in learning about what gives them the sense that the event
happened in the past or will happen in the future.
Participants were also asked to tell everything that came to
their mind when considering their belief in occurrence.
Participants’ answers were audio-recorded and later tran-
scribed for scoring.

After having answered this open-ended question about be-
lief in occurrence, participants completed a series of ratings
using 7-point Likert scales (see Appendix 2). First, subjective
feelings when remembering or imagining the event were
assessed using four rating scales that were adapted from pre-
vious studies on autobiographical memory or future thinking
(D’Argembeau & Van der Linden, 2012; Lehner &
D’Argembeau, 2016; Rubin et al., 2003; Scoboria, Talarico,
et al., 2015): one item for belief in occurrence, one item for
belief in accuracy, and two items for autonoetic experience
(one for mental time travel and one for the feeling of
(p)reexperiencing the event). Second, several rating scales
assessed phenomenological characteristics of mental repre-
sentations and event features that might contribute to belief
in occurrence and other subjective feelings (D’ Argembeau &
Van der Linden, 2012; Lehner & D’ Argembeau, 2016; Rubin
et al., 2003; Scoboria et al., 2014; Scoboria, Talarico, et al.,
2015; Sutin & Robins, 2007): the amount of sensory details,
the clarity of location, the familiarity of persons and objects
involved in the event, the personal importance of the event, its
emotional valence and emotional intensity, the extent to which
it is related to other personal events, its general plausibility
(i.e., the judgment that an event could have occurred or has the
potential to occur to people in general), and its personal plau-
sibility (i.e., the judgment that an event could have occurred or
has the potential to occur to the self; Scoboria, Mazzoni,
Kirsch, & Relyea, 2004). Finally, participants rated the
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Table 1

Types and categories of justification provided for belief in the occurrence of past and future events

Type and category of
justification

Description

Examples

Personal knowledge
Link with other events

Personal characteristics

Goals

General knowledge
Knowledge about others

Knowledge about the world

Event-based knowledge
Event detail

Temporal location

Commitment

External information

Material evidence

Sharing

Metacognitive judgments

Emotion®

The event is linked to another specific event, a
routine/generic
event, or a life period.

The event is linked to personal characteristics such as
self-images, personality traits, values, autobiographical
facts, or any other enduring characteristics describing
oneself.

Reference to personal goals, wishes, or internal
motivations.

This category differs from the Commitment category
(see

below) in that it refers to self-driven goals, which are not
primarily initiated by external (e.g., material, social)
sources.

Description of personal characteristics of other persons,
including their self-images, personality traits, values, or
autobiographical facts.

Reference to semantic information and general knowledge
about the world.

Episodic details about the event, including people,
perceptual information, emotion, location, and so on.

Any information that contributes to the temporal location
of the event (from vague information about temporal
distance to the exact date of the event)

Obligations and already planned events, things
involving an external constraint or a commitment.

Any verifiable, external, concrete element that confirms
the occurrence of the event.

The event has been shared, rehearsed, or evoked
with (an)other person(s)

Metacognitive judgments about properties of events
or their mental representation, which are used to justify
event occurrence.

Information regarding the emotional state induced by the
evocation of the event.

“I also watched the last Star Wars movie with my friend
Julie”

“We used to go to the Barbarian pub every Friday”

“This will happen during my stay in Budapest”

“I am a musician”
“Family is important to me”
“I always knew what I wanted to do in my life”

“I want to be a psychologist”
“I hope I will see her”
“I made my dream of swimming with turtles come true”

“She is a lawyer”
“My cousin lives in Japan”
“My father is passionate about literature”

“It is easier to go to Brussels by train than by car”
“It is difficult to find a job”
“This is really expensive”

“I was wearing my blue dress”
“We will eat spaghetti in an Italian restaurant”
“It was a sunny day”

“This will happen very soon”
“The wedding of my friend is on the 18th of June”
“I have defended my thesis two years ago”

“It's the wedding of my best friend and I already
confirmed my presence”

“I have to go to this meeting”

“My car was down, so I had no choice to change it

”

“I have pictures of this moment”
“I have already booked my flight”
“I still have the book”

“We still laugh about it at each family dinner”

“[ organize this party with my best friend, so we
often talk about it”

“[ talked about it with my sister”

“I can imagine this scene with a lot of details”
“That’s a very unusual event”
“I see it clearly in mind”

“Speaking about this makes me sad”
“I feel nostalgic when I think about this day”

#This category was finally excluded from the analyses due to its low frequency of use

frequency with which they experience similar events in their
everyday life, the frequency with which they previously
thought and talked about the event, and the event’s subjective
temporal distance (i.e., the feeling that the event is temporally
close or distant from the present, regardless of its objective

moment of occurrence).
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Events were presented one at a time (in the same
order as they had been initially produced) and, for each
event, participants completed all questions (the open-
ended question and rating scales) before moving to the
next event.

All instructions and measures were present-

ed in French.
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Scoring

To investigate the content of justifications provided for belief
in occurrence, we developed a scoring procedure using both a
theoretically informed and data-driven approach to ensure that
the final coding scheme is representative of participants’ an-
swers. This approach followed guidelines and recommenda-
tions for the development of qualitative data analysis (see, for
instance, Braun & Clarke, 2006; Hruschka et al., 2004).

A first version of the scoring scheme was partly based on
the work of Scoboria, Boucher, and Mazzoni (2015), who
developed a scoring procedure aiming at examining reasons
for withdrawing belief in memories. We adapted this proce-
dure for our current aim (i.e., to explore the reasons for be-
lieving in the occurrence of memories) and extended it to
future-oriented thought, thus including justifications that
could potentially be relevant for future events (e.g., goals
and commitment). Then, the first author read a subset of tran-
scripts (a random sample of 100 past events and 100 future
events, which correspond to approximately 11% of the tran-
scripts) to assess the relevance and feasibility of the initial
scoring procedure. This led us to include additional categories
of justifications that were not represented in the first version of
the scoring scheme but were identified when reading the tran-
scripts (i.e., temporal location and knowledge about the
world). The scoring procedure was tested once again on an
additional sample of participants (i.e., 600 past events and 600
future events, which correspond to about 65% of the tran-
scripts) before validation. Here, our criteria to validate the
scoring scheme was that any event should at least be classifi-
able in one category of justification. The final scoring scheme
included seven types of justifications, each of them containing
several categories (see Table 1 for a complete description and
examples).

The first type of justification involved the use of personal
knowledge (such as references to other events, personal char-
acteristics, and goals) for linking and integrating the event
with one’s personal characteristics and life story. The second
type of justification involved the use of general knowledge
(about others and the world) to support belief in occurrence.
The third type of justification, referred to as commitment,
involved externally motivated behaviors or events that were
already planned (or in which the person was already engaged).
The fourth type of justification (event-based knowledge) in-
volved the use of specific details about the event or its tempo-
ral location to support belief in occurrence. The fifth type of
justification identified the use of external information (includ-
ing material evidence and sharing the event with others). The
sixth type of justification involved metacognitive judgments
about some properties of events or mental representations
(e.g., my memory is very clear). Finally, the last type of justi-
fication (Emotion) referred to the emotional state induced by
the evocation of the event. Note that more than one type or

category of justifications could be used for a given event. For
each event, we coded the absence (=0) or the presence (=1) of
each category of justification.

As a final validation of the coding scheme, the interrater
reliability was verified for each category of justification. The
first author rated the entire body of transcripts and the second
author rated a subsample of transcripts (corresponding to a
random selection of 10% of transcripts). Interrater agreement
was high for all categories of justification, with percentages of
agreement ranging from 90% to 98%. Cohen’s kappa was
0.84 for link with other events, 0.74 for personal characteris-
tics, 0.89 for goals, 0.86 for event detail, 0.94 for temporal
location, 0.92 for sharing, 0.87 for material evidence, and 0.84
for metacognitive judgments. The kappa coefficients for the
categories commitment, knowledge about others, knowledge
about the world, and emotion were not computed because
their marginal distributions were not uniform (Von Eye &
Von Eye, 2008).

Results

A total of 919 past and 920 future events were reported by the
participants. Prior to data analysis, the specificity of events
was checked using the following criteria (Addis, Cheng,
Roberts, & Schacter, 2011; Holland, Addis, & Kensinger,
2011): An event was considered “specific” if it referred to a
unique event occurring at a particular time and place, and
lasting no longer than a day; repeated (e.g., weekly lab semi-
nars) and extended (e.g., a vacation that lasted for a week)
events were considered “nonspecific.” Nonspecific events
were excluded, leaving 893 past events and 830 future events
for the analyses.

We first examined the content of justifications that were
spontaneously generated by participants to support belief in
occurrence for past and future events. Then, we investigated to
what extent past and future events differ in degrees of belief in
occurrence and other subjective characteristics, such as
autonoetic consciousness and belief in accuracy. Finally, we
sought to identify the predictors of belief in occurrence,
autonoetic experience, and belief in accuracy for past and
future events.

Justifications for belief in occurrence

The proportion of memories and future thoughts involving
each category of justification is shown in Fig. 1. As can be
seen, event details were most frequently used to justify belief
in the occurrence of past events, followed by personal charac-
teristics, material evidence, links with other events, and
metacognitive judgments. For future events, most justifica-
tions referred to goals, personal characteristics, links with oth-
er events, and temporal location. References to emotion were
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Fig. 1 Proportion of events involving each category of justifications used
to support belief in occurrence for past and future events. Error bars show
95% confidence intervals for within-subject designs (O’Brien &

very infrequent for both past and future events (<5%), and
were thus excluded from the subsequent analyses.

A repeated-measures ANOVA, with temporal direction
(past, future) and categories of justification (11 subcategories)
as within-subjects factors showed a main effect of temporal
direction, F(1, 91) = 10.07, p = .002, npz =0.10, a main effect
of categories of justification, (10, 910) = 56.43, p < .001, T]p2
= 0.38, and a significant interaction, (10, 910) = 115.66, p <
.001, np2 =0.56. Follow-up comparisons (z tests for dependent
samples, with a Bonferroni correction) were then performed to
examine differences between the past and future in the frequen-
cy of use of the different categories of justification. This re-
vealed three main results. First, we found that personal charac-
teristics were used to a similar extent to justify the occurrence
of past and future events, #91) = -1.50, p = 0.14, d = 0.19.
Second, some categories were more frequently invoked for past
than future events, including event detail, /91) = 21.47, p <
.001, d=2.45, sharing, #91) =2.99, p =.003, d = 0.37, material
evidence, #(91) = 8.85, p < .001, d = 1.25, and metacognitive
judgments, #(91) = 8.86, p < .001, d = 1.18. Conversely, the
following justifications were more frequently used for future
than past events: temporal location, #(91) =-4.78, p < .001, d =
0.50, commitment, #(91) =-8.00, p <.001,d =1.21, goals, #(91)
=-16.02, p < .001, d = 2.10, knowledge about others, #91) = -
4.24, p <.001, d = 0.47, and knowledge about the world, #91)
=-4.20, p <.001, d = 0.50; links to other events were also more
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Cousineau, 2014). * Indicates differences that remained significant after
applying a correction for multiple comparisons using the Bonferroni
procedure

frequent for future events, but the difference failed to reach
statistical significance when a Bonferroni correction was used,
t91)=-2.76, p = .007, d = 0.33.

Subjective feelings and event properties of past and future
events

The preceding analyses showed that the types of justifications
that participants spontaneously used to support belief in oc-
currence differed in part between past and future events. Next,
we examined whether past and future events differed in de-
grees of belief in occurrence and other subjective feelings.
Ratings of belief in occurrence, autonoetic experience, and
belief in accuracy were averaged across events in each tem-
poral direction. Since the two items measuring autonoetic ex-
perience were highly correlated with each other (the mean
correlations at the within-participants level were 0.76 for past
events and 0.78 for future events), data were averaged to form
an index of autonoetic experience. As can be seen from
Table 2, past events were associated with higher degrees of
belief in occurrence, autonoetic experience, and belief in ac-
curacy than future events.

We also examined whether past and future events differed
in terms of other phenomenological characteristics and event
features (see Table 2). The two items assessing event rehearsal
were strongly correlated (the mean correlations at the within-
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Table 2 Mean ratings (and standard deviations) of subjective feelings and event features of past and future events
Past Future t91) P d
Subjective feelings
Belief in occurrence 6.32 (.60) 5.07 (.74) 18.15 <.001 * 1.84
Autonoetic experience 5.14 (.80) 4.23 (.87) 11.44 <.001 * 1.08
Belief in accuracy 541 (77) 3.97 (.84) 17.68 <.001 * 1.79
Event features
Sensory details 4.82 (.79) 3.76 (.90) 11.82 <.001 * 1.26
Clarity of location 5.61 (.68) 4.04 (.96) 16.09 <.001 * 1.85
Familiarity 4.68 (.81) 4.00 (1.04) 6.80 <.001 * 72
Personal importance 4.07 (1.04) 4.59 (1.10) -5.26 <.001 * 49
Emotional valence 1.04 (.76) 1.67 (.63) -6.81 <.001 * .90
Emotional intensity 4.42 (.81) 4.54 (1.02) -1.43 15 13
Other personal events 3.35(1.05) 3.71 (.98) -3.97 <.001 * .35
Personal Plausibility 5.85(.94) 5.40 (.75) 4.86 <.001 * 52
General plausibility 4.81 (.73) 4.92 (.85) -1.20 23 .14
Similarity 2.53 (.64) 2.60 (.72) -0.83 41 .10
Rehearsal 3.57 (.74) 3.52(.93) 0.44 .65 .05
Subjective temporal distance 4.00 (.87) 3.74 (.79) 2.29 .02 31
Objective temporal distance (in years) 7.34 (5.99) 2.67 (2.74) 6.77 <.001* 1.01

Note. * Indicates differences that remained significant after applying a correction for multiple comparisons using the Bonferroni procedure. The objective
temporal distance of past and future events was calculated by counting the number of years between participants’ current age and their age at the time of

the events

participants level were 0.76 for past events and 0.72 for future
events) and were thus averaged to form a rehearsal index. In
line with previous studies on autobiographical memory and
future thinking (e.g., Addis, Wong, & Schacter, 2008;
Berntsen & Jacobsen, 2008; D’Argembeau & Van Der
Linden, 2004; D’Argembeau & Van der Linden, 2006;
McDonough & Gallo, 2010; Spreng & Levine, 2006), we
found that past events were associated with more sensory
details, a clearer spatial setting, and a higher temporal dis-
tance, whereas future events were judged more important
and more positive.

Predicting subjective feelings associated with past
and future events

Thus far, we have shown that belief in occurrence is justified on
partly different reasons for past and future events and that the
strength of belief in occurrence and other subjective feelings is
higher for the past than the future. Our next goal was then to
investigate whether belief in occurrence and other subjective
feelings are predicted by similar event properties for memories
and future thoughts. Previous studies have shown that multiple
variables contribute to subjective feelings associated with re-
membering past events (Fitzgerald & Broadbridge, 2013;
Rubin et al., 2003; Scoboria et al., 2014; Scoboria, Mazzoni,
Kirsch, & Relyea, 2004; Scoboria & Pascal, 2016; Scoboria,
Talarico, et al., 2015) and imagining future events

(D’Argembeau & Van der Linden, 2012). Based on this prior
work, we identified three types of variables that could contrib-
ute to belief in occurrence and other subjective feelings:
sensory-perceptual characteristics of mental representations
(i.e., amount of sensory details, clarity of location), the auto-
biographical context of events (i.e., personal importance, link
with other events, personal plausibility), and rehearsal.

Before looking at the bivariate associations between these
variables and subjective feelings, we first examined to what
extent belief in occurrence, autonoetic experience, and belief
in accuracy were related to each other. Due to their hierarchi-
cal structure (i.e., the sampled events were nested within par-
ticipants), data were analyzed using multilevel modeling
(Goldstein, 2011), with events as Level 1 units and partici-
pants as Level 2 units; all analyses were performed using
MLwiN (Rasbash, Charlton, Browne, Healy, & Cameron,
2009). For past events, we found that belief in occurrence
correlated with autonoetic experience (» = .58, p < .001) and
belief in accuracy (r = .54, p < .001) at the within-participants
level (i.e., variations among events); autonoetic experience
and belief in accuracy were also correlated with each other
(r = .69, p < .001). The magnitude of these correlations is
comparable to those reported in previous studies on subjective
feelings associated with believed memories (Scoboria &
Pascal, 2016; Scoboria, Talarico, et al., 2015). Similar corre-
lations between subjective feelings were observed for future
events: belief in occurrence correlated with autonoetic
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experience (= .54, p <.001) and belief in accuracy (»r=.51, p
< .001), and autonoetic experience correlated with belief in
accuracy (r = .63, p <.001).

The bivariate associations between subjective feelings and
the event properties of interest in this study are presented in
Table 3. Given that subjective feelings were related to several
event properties, the independent contribution of each variable
was then assessed.

Predicting belief in occurrence

The bivariate associations between belief in occurrence and
event features are presented in Table 3. These analyses showed
that variables referring to the sensory-perceptual characteristics,
autobiographical context, and rehearsal of events were all sig-
nificantly related to belief in occurrence, for both the past and
the future. A series of multilevel regression models were con-
structed to examine the unique contribution of these predictors
to belief in occurrence. Each category of predictors (i.e.,
sensory-perceptual characteristics, autobiographical context,
and rehearsal) were successively introduced in the regression
models to examine their specific contribution and to determine
the best model for predicting belief in occurrence. These anal-
yses were performed separately for past and future events.
With respect to past events, sensory-perceptual characteris-
tics were first introduced as predictors in a regression model
with belief in occurrence as outcome variable. This model was
statistically significant (likelihood ratio, LR = 206.87, df =2, p
< .001), and sensory details and clarity of location were both
significant predictors of belief in occurrence. The variables
referring to autobiographical context (personal importance, link
with other events, personal plausibility) were then added to this
model, which resulted in a significantly better fit (LR = 53.55,
df=3, p <.001); personal importance and personal plausibility
both uniquely contributed to belief in occurrence, whereas the
link with other events did not (Z = 0.53, p = .58) and was thus

removed from the model. Finally, adding rehearsal to the latter
model resulted in a significantly better fit (LR =12.52,df=1,p
< .001) and the effect of all variables remained significant.
Overall, the best and most parsimonious model was to use
sensory details, location clarity, personal importance, personal
plausibility, and rehearsal to predict belief in occurrence (see
Table 4). This model accounted with 73% of the within-
participants variance in belief in occurrence.

For future events, sensory-perceptual characteristics were
first entered as predictors in a regression model with belief in
occurrence as outcome variable. This model was statistically
significant (LR = 133.79, df'= 2, p < .001), and both sensory
details and clarity of location significantly contributed to the
model. Next, we added the variables relating to autobiograph-
ical context to the model, which resulted in a significantly
better fit (LR =271.98, df =3, p < .001). Personal importance
and personal plausibility were both significant predictors of
belief in occurrence; the link with other events did not unique-
ly contribute to belief in occurrence (Z = 1.13, p = .26) and
was thus removed from the model. In addition, the contribu-
tion of sensory details to the model was no longer significant
(Z=0.80, p = .42), which suggests that the influence of sen-
sory details on belief in occurrence was mediated by the per-
sonal importance and plausibility of future events. Finally, the
inclusion of rehearsal in the model resulted in a significantly
better fit (LR = 22.98, df =1, p < .001). Overall, the best and
most parsimonious model was to use location clarity, personal
importance, personal plausibility, and rehearsal to predict be-
lief in the occurrence of future events (see Table 4). This
model accounted with 58% of the within-participants variance
in belief in occurrence.

Predicting autonoetic experience

The bivariate associations between autonoetic experience and
event features are presented in Table 3. Autonoetic experience

Table 3  Bivariate associations between subjective feelings and event features

Past Future
Belief in Autonoetic Belief in Belief in Autonoetic Belief in
occurrence experience accuracy occurrence experience accuracy

Sensory-perceptual characteristics
A0 [.34, .46] **
.39 [.34, .45] **

Sensory details

Clarity of location

.68 [.63, .72] **
.55 [.50, .60] **
Autobiographical context

Personal importance 27[.20,.33] ** 38 [.31, .44] **

Link with other personal 21[.14, 28] **  29[.22,.35] **
events

Personal plausibility 28 [.22, .35] **

32[.25, .38] **

17 .10, 24] **

Rehearsal 44 [.38, .50] **

62 [.57,.67] %% 32[.25,.38] **
53[47,.58] % 37[.30, .43] **

25[.19, .32] %% .26 [.20, .33] **
21[.15,.28] %% 23 [.16,.30] **

20 [.13, .27] %% .59 [.54, .65] **
35[.29, 41]%* .40 [.34, 47] **

61 .55, .66] **
49 [43, .54] **

4539, .52] *#*
A8 [42, .54] #*

28 [.40, .52] **
27[.20, .34] **

19 [.12, .26] **
A8 .11, .25] **

40 [.33, 46] **
36 [.30, 42] **

38[.32, .45] **
26[.20, .33] **

**p < .001, two-tailed. The 95% confidence intervals are in brackets
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Table 4

Standardized coefficients from multilevel regression models predicting belief in occurrence, autonoetic experience, and belief in accuracy

from sensory-perceptual characteristics (sensory details, clarity of location), autobiographical context (personal importance, link with other events,

personal plausibility) and rehearsal

Past Future
Explanatory variables Belief in Autonoetic Belief in Belief in Autonoetic Belief in
occurrence experience accuracy occurrence experience accuracy
Sensory-perceptual characteristics
Sensory details 19 [.12, .26] ** AT [41, 53] ** A3 [.37, .50] ** .39 [.33, .45] ** .20 [.14, 27] **
Clarity of location .19 [.13, .26] ** .20 [.14, 25] ** 23 [.17,.29] %% 19 [.13, .26] ** 21 [.16, .27] ** 31 [.24, 37] **
Autobiographical context
Personal importance .08 [.02, .14] * .14 [.09, .19] ** .07 [.01, .13] * .07 [.01, .12] * 0.06 [.00, .12] *
Link with other ’
personal events
Personal Plausibility .18 [.12, .24] ** 08 [.02,.13]* 46 [.11,.52] ** A6 [L11, .21] ** 22 [.16, 28] **
Rehearsal 12 [.05, .18] ** A2 [.07, .17] ** 08 [.02,.13]1* .16 [.09, .22] ** 12 [.06, .17] ** :

* p < .05, two-tailed; ** p < .001, two-tailed. The 95% confidence intervals are in brackets.

was significantly related to sensory-perceptual characteristics,
autobiographical context, and rehearsal of events. To examine
the unique contribution of these predictors to autonoetic ex-
perience, a series of multilevel regression models were con-
structed. Each category of predictors (i.e., sensory-perceptual
characteristics, autobiographical context, and rehearsal) were
successively introduced in the regression models to examine
their specific contribution and to determine the best model for
predicting autonoetic experience. Past and future events were
analyzed separately.

Regarding past events, sensory-perceptual characteristics
were first introduced as predictors in a model with autonoetic
experience as outcome variable. This model was statistically
significant (LR = 649.51, df=2, p <.001), and sensory details
and clarity of location both uniquely contributed to autonoetic
experience. The variables referring to autobiographical con-
text (personal importance, link with other events, personal
plausibility) were then added to this model, which resulted
in a significantly better fit (LR = 56.05, df = 3, p < .001);
personal importance of events showed a unique contribution
to autonoetic experience, whereas the personal plausibility of
events (Z = 0.40, p = .68) and their link with other personal
events (Z=0.73, p = .46) did not and were thus removed from
the model. Finally, adding rehearsal to the model resulted in a
significantly better fit (LR = 21.79, df = 1, p < .001) and the
effect of all variables remained significant. Thus, the best and
most parsimonious model was to use sensory details, location
clarity, personal importance and rehearsal to predict
autonoetic experience (see Table 4). This model accounted
for 34% of the within-participants variance in autonoetic ex-
perience for past events.

Turning to future events, a first model including sensory-
perceptual characteristics as predictors was statistically signif-
icant (LR =449.981, df=2, p <.001), and both sensory details

and location clarity showed a significant contribution to the
prediction of autonoetic experience. Adding the variables re-
ferring to autobiographical context (personal importance, per-
sonal plausibility and link with other events) to the model
resulted in a significantly better fit (LR = 78.00, df =3, p <
.001). While personal importance and personal plausibility
were both significant predictors of autonoetic experience, the
link with other events did not show a unique contribution to
the model (Z = 1.82, p = .07) and was removed from the
analysis. Finally, introducing rehearsal in the model resulted
in a significantly better fit (LR = 16.67, df =1, p <.001) and
the effect of all variables remained significant. Overall, the
best and most parsimonious model for predicting autonoetic
experience for future events was to use sensory details, loca-
tion clarity, personal importance, personal plausibility and re-
hearsal (see Table 4), which accounted for 53% of the within-
participants variance in autonoetic experience.

Predicting belief in accuracy

The bivariate associations between belief in accuracy and
event features are presented in Table 3. Variables referring to
the sensory-perceptual characteristics, autobiographical con-
text, and rehearsal of events were all significantly related to
belief in accuracy, for both past and future events. A series of
multilevel regression models were then constructed to exam-
ine the unique contribution of these predictors to belief in
accuracy. Again, each category of predictors (i.e., sensory-
perceptual characteristics, autobiographical context, and re-
hearsal) were successively added to the regression models to
examine their unique contribution and to determine the best
model for predicting belief in accuracy. These analyses were
performed separately for the past and the future.
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Regarding past events, we first introduced sensory-
perceptual characteristics as predictors in a regression model
with belief in accuracy as outcome variable. This model was
statistically significant (LR = 504.38, df'= 2, p < .001) and
both sensory details and location clarity provided a unique
contribution to belief in accuracy. Autobiographical context
was then added to the model, which resulted in a significantly
better fit (LR = 12.40, df'= 3, p = .006); personal plausibility
uniquely contributed to the prediction of belief in accuracy,
whereas personal importance (Z = 1.83, p =.07) and link with
other personal events (Z=-0.03, p = .96) did not and were thus
dropped out of the model. Adding rehearsal to the model
resulted in a significantly better fit (LR = 742, df =1, p =
.006), with no effect on the other variables. Overall, the best
and most parsimonious model was to use sensory details, lo-
cation clarity, personal plausibility, and rehearsal to predict
belief in accuracy (see Table 4). This model accounted with
54% of the within-participants variance in belief in accuracy.

Concerning future events, the model including the sensory-
perceptual characteristics of events was also significant (LR =
278.101, df = 2, p < .001), and sensory details and clarity of
location were both significant predictors of belief in accuracy.
Adding autobiographical context to the model resulted in a
significantly better fit (LR = 62.71, df = 3, p < .001); personal
importance and personal plausibility both uniquely contributed
to the prediction of belief in accuracy, whereas the link with
other personal events (Z = -0.44, p = .66) did not and was thus
removed from the model. Finally, the introduction of rehearsal
in the model did not result in a significantly better fit (LR =
147, df = 1, p = .22). This suggested that the influence of
rehearsal on belief in accuracy was mediated by the sensory-
perceptual characteristics of events and their connection to au-
tobiographical context. Thus, the best and most parsimonious
model was to use sensory details, location clarity, personal im-
portance and personal plausibility to predict belief in accuracy
(see Table 4). This model accounted with 62% of the within-
participants variance in belief in accuracy for future events.

Discussion

While important advances have recently been made in eluci-
dating the basis of future event construction, factors that may
confer a sense of futureness on imagined events remain poorly
understood. In this study, we suggested that belief in occur-
rence is a key dimension contributing to the sense that imag-
ined events belong to one’s personal future. Our findings in-
dicate that such belief arises from attribution processes that
rely on multiple sources of information, notably the integra-
tion of future events in a broader autobiographical context.
Furthermore, we found that belief in occurrence, autonoetic
experience, and belief in accuracy for future events represent
distinct metacognitive appraisals, which depend in part on
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different determinants. Our results also extend previous inves-
tigations on metamemory appraisals (Rubin et al., 2003;
Scoboria et al., 2014; Scoboria & Pascal, 2016; Scoboria,
Talarico, et al., 2015) by showing that belief in occurrence
and other subjective feelings are generally stronger for past
than future events, and rely on both common and distinct
sources of information.

The first goal of this study was to document the existence
of belief in occurrence within episodic future thought and to
shed some light on its determinants. A qualitative analysis of
the reasons provided by participants to justify their belief in
the occurrence of future events indicated that they most fre-
quently referred to personal goals, personal characteristics,
and other personal events to explain their sense that imagined
events will happen in the future. Furthermore, when investi-
gating factors that determine variations in the degree of belief
in occurrence across imagined future events (as assessed by
rating scales), we found that the autobiographical context of
imagined events was a strong predictor of the strength of be-
lief in occurrence. Indeed, personal plausibility—the judg-
ment that an event has the potential to occur to the self
(Scoboria et al., 2004)—was the strongest predictor of belief
in the occurrence of future events, and personal importance
also independently contributed to this subjective sense; the
link with other personal events was also related to belief in
occurrence, but did not independently contribute to variation
in belief when personal importance and plausibility were tak-
en into account. Overall, these results support the view that the
subjective sense of futureness within episodic future thought
arises, at least in part, from the contextualization of imagined
events within one’s life story: linking events to autobiograph-
ical knowledge (e.g., personal aspirations and expectations
about oneself and one’s life) might confer a sense of “real-
ness” to imagined futures (D’ Argembeau, 2016). In addition,
we found that judgments about the occurrence of future events
also frequently relied on their temporal location and on com-
mitments to future events. While these two justifications do
not explicitly refer to autobiographical knowledge, they sug-
gest that placing events on a personal mental timeline (based
on their estimated time of occurrence or external constraints)
also contributes to the sense of “realness” of future events.

From a theoretical standpoint, the role of autobiographical
context in shaping one’s belief in the occurrence of future
events fits well with the theory of pragmatic prospection re-
cently proposed by Baumeister et al. (2016). Within this
framework, the basic reason for thinking about the future is
to guide actions toward desired outcomes. The attribution of
personal meaning and the sense of realness of imagined events
may increase one’s motivation to connect present actions to
desired future states, and to organize the sequences of actions
necessary to reach these states. As such, an important function
of autobiographical knowledge in prospection may be to
screen and sort out imagined events that are consistent with
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one’s personal situation and expectations from those that are
not—thus preventing people to follow unrealistic or unpro-
ductive expectations—and to distinguish future events that
are effective for reaching desired states from those that are
not (Conway, Loveday, & Cole, 2016).

Consistent with our hypotheses, sensory-perceptual char-
acteristics and the quality of mental representations played a
marginal role in shaping belief in the occurrence of future
events. Indeed, event details and metacognitive judgments
were seldom reported by participants to justify their belief in
the occurrence of future events. However, the clarity of imag-
ined locations was a significant predictor of variations in the
degree of belief in occurrence across imagined future events.
We speculate that this contribution of location clarity to belief
in occurrence might be related to the early involvement of
spatial setting processes during the construction of mental
scenes (Summerfield, Hassabis, & Maguire, 2010). Indeed,
some studies have suggested that the mere intention to men-
tally construct a scene would involve spatial setting processes
that create a spatial context in which an imagined event can
unfold and provide an overall coherence to this event (Gronau,
Neta, & Bar, 2008; Hassabis & Maguire, 2009; Summerfield
etal., 2010). It could be that the clearer this contextual frame,
the more tangible and real imagined events appear, although
this hypothesis remains to be investigated in detail.

Besides the autobiographical context and location clarity of
imagined events, a series of additional determinants were in-
volved in shaping the sense of realness associated with episodic
future thinking. Participants sometimes used general knowl-
edge about others and the world to justify their belief in the
occurrence of future events; this knowledge may provide a
general framework that allows people to think about what the
future may be like and to appraise the likelihood of future
happenings (Szpunar, Spreng, & Schacter, 2014). Variations
in degrees of belief in occurrence were also significantly pre-
dicted by the frequency of previous thoughts about imagined
future events. In the same vein, Szpunar and Schacter (2013)
have previously demonstrated that repeated simulation of fu-
ture events increased beliefs in the likelihood of events.

While the present findings shed new light on the nature and
determinants of the feeling of realness associated with episod-
ic future thought, the relation between the notion of belief in
occurrence and judgments of the plausibility or likelihood of
events deserves further discussion. Indeed, one could legiti-
mately wonder whether these notions refer to distinct aspects
of episodic future thinking or whether they tap into the same
construct. Although belief in occurrence and personal plausi-
bility are clearly related (as shown by the present results), we
argue that they represent distinct constructs (note that the latter
better corresponds to the judgments of likelihood or plausibil-
ity that have been used in previous studies of episodic future
thought; e.g., De Brigard & Giovanello, 2012; De Brigard,
Giovanello, Stewart, Lockrow, O’Brien, & Spreng, 2016;

Szpunar & Schacter, 2013; Weiler, Suchan, & Daum, 2010).
More specifically, we contend that the judgment that an event
has the potential to occur to the self (personal plausibility) is
not totally superimposable to the subjective feeling that this
event happened in the past or will happen in the future (belief
in occurrence). Instead, these notions are probably best repre-
sented as partly nested constructs (Scoboria et al., 2004): Most
believed events are associated with a strong personal plausi-
bility, yet one can believe that an unlikely event has happened
in the past or will happen in the future; furthermore, an event
can be seen as plausible without the belief that it has happened
or will happen. On this view, personal plausibility is an im-
portant but not the only or even a necessary determinant of
belief in occurrence. The current findings that belief in occur-
rence was not only predicted by personal plausibility but also
by the personal importance of events and the clarity of spatial
context provide some empirical support for this view.
Another goal of this study was to explore commonalities
and differences in the determinants of belief in occurrence for
past and of future events. While our findings support the idea
that, as for memories (Johnson et al., 1993; Rubin, 2006),
tagging a mental representation as a personal future event
results from attributional processes, this judgment seems
grounded in partially distinct sources of information for the
past and the future. In terms of commonalities, we found that
relating events with personal characteristics and linking them
with other events were used to the same extent to justify be-
liefs in past and future events, which is consistent with theo-
retical views considering that autobiographical knowledge
plays a key role in both autobiographical remembering and
future thinking (Conway, 2005; D’Argembeau, 2015).
Furthermore, although participants rated belief in occurrence
as stronger for past than future events, variations in degrees of
belief in occurrence were predicted by largely similar deter-
minants for past and future events, including location clarity,
rehearsal, personal importance, and personal plausibility (al-
though the contribution of the latter was greater for future than
past events). However, a critical difference between the two
temporal orientations was the contribution of event details:
The amount of sensory details independently contributed to
variation in belief in occurrence for past events but not for
future events, and participants relied to a greater extent on
event details and metacognitive judgments to support belief
in occurrence for past than future events. This finding is not
surprising considering that remembered details may be diag-
nostic of the occurrence of a past event, whereas one can
imagine an event in detail without necessarily believing that
it will happen. As expected, external sources of information
(i.e., sharing and material evidence) were also more frequently
invoked to support the occurrence of past events. This result
likely reflects the social function of remembering (Rasmussen
& Habermas, 2011) and the influence of social feedback on
belief in occurrence (Scoboria, Boucher, & Mazzoni, 2015),
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as well as the greater availability of material evidence such as
pictures or souvenirs for past events.

A final question that was considered in the present study
was whether belief in occurrence, autonoetic experience, and
belief in accuracy represent distinct dimensions of subjective
experience while imagining future events, as has been previ-
ously demonstrated for memories of past events (Scoboria &
Pascal, 2016; Scoboria, Talarico, et al., 2015). Our findings
support this hypothesis by showing that these three
metacognitive appraisals were dissociable—albeit moderately
correlated—and relied on partly distinct predictors. A striking
divergence was the contribution of sensory details to
autonoetic experience and belief in accuracy but not to belief
in occurrence for future events. This finding is consistent with
prior studies demonstrating that autonoetic experience and
belief in accuracy overlap to a large extent (at least for be-
lieved events) and are generally rooted in the sensory-
perceptual qualities of mental representations (D’ Argembeau
& Van der Linden, 2012; Lehner & D’Argembeau, 2016;
Scoboria & Pascal, 2016; Scoboria, Talarico, et al., 2015).1
The fact that belief in occurrence was predicted by the event’s
autobiographical context rather than event details might indi-
cate that people can mentally “try out” multiple versions of an
event (Baumeister et al., 2016; Schacter, 2012) without revis-
ing their general belief in the occurrence of this event.

Taken together, our results provide novel evidence that the
cognitive feelings that accompany episodic future thinking are
not intrinsic characteristic of mental representations, but instead
arise from metacognitive appraisals. These attributional process-
es rely on distinct sources of information that shape our judg-
ments about the occurrence of imagined events, the accuracy of
represented contents, and associated autonoetic experience.
Schematically, these subjective feelings—and in particular the
sense that an event will occur in one’s personal future—mainly
rely on the integration and contextualization of imagined events
with autobiographical knowledge and personal expectations.
Based on these findings, we propose a new theoretical model
of the subjective feelings experienced when imagining one’s
personal future (illustrated in Fig. 2) in which the sense of real-
ness of future events depends on various sources of information,
which are partly common and partly distinct from the sources of
information that shape belief in occurrence for past events.

While imagining a detailed and vivid mental scene has thus
far been seen as the core of episodic future thinking (de Vito
et al., 2012; Hassabis & Maguire, 2009), the present study adds
to growing evidence showing that episodic future thinking in-
volves more than scene construction (D’Argembeau, 2016;
Lehner & D’Argembeau, 2016). In particular, we suggest that

U1t should be noted that belief in accuracy was not the main focus of the
present study and it remains an open question to what extent “accuracy”
appraisals are conceptually and empirically similar for past and for future
events.
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belief in occurrence is a critical component of the feeling that an
event belongs to one’s personal future and that this
metacognitive appraisal acts in concert with autonoetic experi-
ence and belief in accuracy to create the full-blown subjective
feeling of experiencing one’s personal future. Our approach re-
flects the gathering momentum in the integration of
nonmemorial aspects, and especially subjective feelings, as cen-
tral components of the act of remembering and imagining to
broaden our theoretical understanding of these complex mental
activities (Klein, 2016; Scoboria et al., 2014). As such, the in-
clusion of these metacognitive appraisals in research on future
thinking not only has methodological implications for future
thinking assessment—to ensure that collected imagined events
genuinely represent personal future events—but also appears
promising to further elucidate the distinction between imaginary
scenarios and personal future events at the theoretical level.

Although the present study represents an important first step
in understanding the notion of belief in occurrence within epi-
sodic future thought, it should be noted that most reported
events (especially past events) were associated with high levels
of belief. This might be related to the use of general cue words
and the absence of age restriction on generated events, which
might have led participants to report highly accessible events
(which are typically associated with high levels of belief in
occurrence; Scoboria & Talarico, 2013). The present findings
might thus be restricted to this type of personal events, and it
would be interesting in future studies to investigate whether
similar relationships between subjective feelings and event fea-
tures are observed for events that span a broader range of belief
in occurrence. Furthermore, the fact that events were associated
with high levels of belief in occurrence might explain some
slight differences with previous studies in the pattern of results
observed for past events. In particular, we found that the
amount of sensory details contributed to belief in occurrence
for past events, whereas sensory details were typically not pre-
dictive of belief in occurrence in previous studies (Scoboria
et al., 2014; Scoboria, Talarico, et al., 2015); this could be due
to differences in levels of belief across studies. Such differences
could also explain why the correlation between personal plau-
sibility and belief in occurrence for past events appeared weaker
in the present study compared to previous work (Scoboria et al.,
2014; Scoboria, Talarico, et al., 2015). As such, it would be
interesting in future studies to expand the variability of belief
in occurrence across past and future events to confirm and
refine the current findings. Furthermore, it would also be inter-
esting to measure belief and other subjective feelings using
multiple item scales, which would enable to determine the reli-
ability of measures for each construct and to use structural
equation modeling to further test the proposed model
(Scoboria et al., 2014; Scoboria, Talarico, et al., 2015).

As a final point, it is worth mentioning that documenting the
existence of belief in occurrence for future events has also im-
portant implications for research exploring the functional
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Fig. 2 Theoretical model of the sources of information (i.e.,
justifications) and the sources of variability (i.e., predictors) that shape
belief in the occurrence of past and future events. In this model, belief in
occurrence arises from attribution processes that rely on multiple sources
of information and fluctuations in degrees of belief in occurrence are
predicted by several sources of variability. These sources of information
and variability show both common and distinct influences on belief in
occurrence for past and future events. Common determinants of belief in
occurrence for past and future events include their link with other events
and personal characteristics, their personal importance and plausibility, as

implications of future thinking. Indeed, while there is consider-
able evidence that future thinking is involved in many aspects
of our everyday life (Baumeister et al., 2016; Suddendorf &
Corballis, 2007), the factors that contribute to bridge the gap
between mental representations and behaviors remain poorly
understood. In this context, exploring the driving force of belief
in occurrence on, for instance, motivation, decision making,
and goal achievement, represents an avenue for future research.
Studies along this line could stimulate applied research in do-
mains such as education or clinical psychology. Indeed, the
literature on education increasingly acknowledges that episodic
future thinking supports academic motivation and behaviors
(Husman, Brem, Banegas, Duchrow, & Haque, 2015;
Prabhakar, Coughlin, & Ghetti, 2016). Whether belief in occur-
rence takes part in the relationship between future thinking and
academic achievement, by influencing for example study effort
or diligence, remains to be determined. In another domain,
recent views in psychopathology assume that maladaptive fu-
ture projections is a core process underlying anxiety (Miloyan
& Suddendorf, 2015) and depression (MacLeod, 2016; Roepke
& Seligman, 2015). Examining belief in occurrence attached to

[[1 Sources of variability

well as their location clarity and frequency of rehearsal. An important
difference between the two temporal orientations, however, is that belief
in the occurrence of future events mainly relies on their integration within
an autobiographical context (and in particular, their relevance to personal
goals), whereas belief in the occurrence of past events mostly depends on
event details (and also to some extent on metacognitive judgments or
external information). Thicker lines indicate sources of information and
variability that play a stronger role in shaping belief in occurrence for past
or future events. (Color figure online)

maladaptive future projections offers an interesting approach to
further our understanding of the cognitive mechanisms contrib-
uting to psychopathological conditions and may inspire new
therapeutic approaches aiming to restructure maladaptive future
thinking, for instance, by challenging unrealistic prospections
or by elaborating on the personal meaning and purpose of future
events (Seligman, Railton, Baumeister, & Sripada, 2013).

Acknowledgements Alexandra Ernst is a Marie Curie COFUND post-
doctoral fellow supported by a research grant from the European Union
and the University of Liege. Arnaud D’ Argembeau is Senior Research
Associate of the Fonds de la Recherche Scientifique (F.R.S.-FNRS),
Belgium. We thank J. Duruisseau, C. Marcotte, N. Lebbate, L. Lamine
and L. Machuraux for their help with participants’ recruitment and
testing.

Appendix 1. Cue words used to elicit past and future
events

A total of 20 cue words were divided into two lists and the
assignment of these two lists to the past and future conditions
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was counterbalanced across participants. For each list, cue
words were presented in French (English translations are pro-
vided in square brackets), in a random order.

List 1

Voiture [Car]; Livre [Book]; Vacances [Holiday]; Chien
[Dog]; Féte [Party]; Loisir [Hobbies]; Fleur [Flower]; Visite
[Visit]; Riviere [River]; Ami [Friend]

List 2

Train [Train]; Famille [Family]; Sortie [Outing]; Montagne
[Mountain]; Invitation [Invitation]; Arbre [Tree]; Voyage
[Journey]; Oiseau [Bird]; Travail [Work]; Bouteille [Bottle]

Appendix 2. Rating scales used to assess subjective
feelings and event features

Items were administered in French (the English translation of
each item is indicated in square brackets).

Belief in occurrence

1. En me rappelant (en m’imaginant) cet événement, j’ai le
sentiment qu’il a réellement eu lieu (va réellement avoir
liew) (1 = pas du tout, 7 = trés fortement)

[While remembering (imagining) this event, I feel that
itactually occurred (will actually occur) (1 =notatall, 7=

very strongly)]

Autonoetic experience

2. En me rappelant (en m’imaginant) cet événement, j’ai le
sentiment de revivre (vivre) I’événement comme si j’y
étais (1 = pas du tout, 7 = trés fortement)

[While remembering (imagining) this event, I feel that
I am reexperiencing (experiencing) the situation, as if I
was there (1 = not at all, 7 = very strongly)]

3. En me rappelant de (en m’imaginant) cet événement, j’ai
I’impression de retourner dans le passé (d’aller dans le
futur) et de me retrouver (trouver) au moment ou cet
événement s’est produit (se produira) (1 = pas du tout, 7
= tres fortement)

[While remembering (imagining) this event, I feel that
I travel back (forward) in time and that I am right at the
moment when this event happened (will happen) (1 = not
at all, 7 = absolutely)]

@ Springer

Belief in accuracy

4. Dans quelle mesure pensez-vous que cet événement s’est
déroulé (se déroulera) exactement comme vous vous en
souvenez (vous 1’imaginez)? (1 = pas du tout, 7 = tres
exactement)

[To what extent do you think that this event took (will
take) place exactly as you remember (imagine) it (1 = not
at all, 7 = very accurately)]

Sensory details

5. Mareprésentation de cet événement comporte des détails
sensoriels (je peux voir, entendre ou percevoir ce qui s’est
passé (va se passer)) (1 = pas du tout, 7 = énormément)

[My representation of this event contains sensory de-
tails (I can see, hear or perceive what happened (will hap-
pen)) (1 = not at all, 7 = a lot)]

Location

6. Lorsque je pense a cet événement, je vois le
lieu/I’environnement ou il a eu lieu (va avoir lieu) (1 =
pas du tout, 7 = trés clairement)

[As T think about this event, I can see the location/
setting where it took (will take) place (1 = not at all, 7
= extremely clear)]

Familiarity

7. Cet événement implique des lieux, personnes ou objets
qui me sont familiers (1 = pas du tout familiers, 7 =
extrémement familiers)

[This event involves places, people or objects which
are familiar to me (1 = not at all familiar, 7 = extremely
Sfamiliar))

Emotional valence

8. En me rappelant (imaginant) cet événement, je ressens
une émotion : (-3 = trés négative, 0 = neutre, +3 = tres
positive)

[While remembering (imagining), the emotion I feel is:
(-3 = very negative, 0 = no emotion, +3 = very positive)|

Emotional intensity

9. En me rappelant (imaginant) cet événement, je ressens
une émotion: (1 = pas du tout intense, 7 = trés intense)
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[While remembering (imagining) this event, the emo-
tion I feel is: (1 = not at all intense, 7 = very intense)|

Personal importance

10.

Cet événement est un moment important pour moi, par
rapport & mes buts, mes valeurs, etc. (1 = pas du tout
important, 7 = trés important)

[This event is important to me, in relation to my goals,
my values, etc. (1 = not at all important, 7 = very
important))

Link with other personal events

I1.

Lorsque je me suis rappelé (j’ai imaginé) cet événement,
j’ai également pensé a d’autres événements (des
évenements que j’ai vécus dans le passé ou d’autres
événements que je pourrais vivre dans I’avenir) (1 =
pas du tout, 7 = tres _fortement)

[As I remembered (imagined) this event, I also
thought about other events (some events that I experi-
enced in the past or other events that I might experience
in the future). (1 = not at all, 7 = very strongly)]

Rehearsal

12.

13.

J’ai déja pensé a cet événement avant de I’évoquer
aujourd’hui (1 = jamais, 7 = trés souvent)

[T already thought about this event before evoking it
today (1 = never, 7 = very often)]

J’ai déja partagé et échangé sur cet événement avec
d’autres personnes avant de I’évoquer aujourd’hui (1 =
Jamais, T = trés souvent)

[I already shared and spoke about this event with
other persons before evoking it today (1 = never, 7 =

very often)]

Similarity

14.

Dans ma vie en général, j’ai I’occasion de vivre des
événements semblables a celui-ci (1 = jamais, 7 = tres
souvent)

[In my life in general, I experience events similar to
this one (1 = never, 7 = very often)]

General plausibility

15.

S’agit-il d’un événement qui pourrait arriver de maniére
plausible a la plupart des gens ? (1 = pas du tout
plausible, 7 = tres plausible)

[Is this an event that could plausibly happen to most
people? (1 = not at all plausible, 7 = extremely
plausible)]

Personal Plausibility

16.

Dans quelle mesure est-il plausible que vous,
personnellement, ayez vécu (serez amené a vivre) cet
événement ? (1 = pas du tout plausible, 7 = tres
plausible)

[How plausible is it that you, personally, experienced
(would experience) this event? (1 = not at all plausible,
7 = extremely plausible)]

Subjective temporal distance

17.

Les événements dont nous rappelons (que nous
imaginons) peuvent nous sembler plus ou moins
proches dans le temps (comme s’ils s’étaient produits
récemment (allaient se produire bient6t) ou au contraire
il y a (dans) longtemps), indépendamment du moment
ou ils se sont produits (vont se produire). Quel est votre
sentiment subjectif de proximité par rapport a cet
événement ? (1 = trés proche, 7 = tres éloigné)

[Sometimes events that we remember (imagine) feel
more or less close in time (as if they happened very
recently (will happen soon) or, on the contrary, a long
time ago (in a long time), regardless of when events
actually happened (will actually happen). How close
does the event feel to you? (1 = very close, 7 = very
distant)]
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