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Abstract
The trip task has been used as a verbal test for examining preschool children’s episodic future
thinking. However, the only existing study using the trip task merely examined 3-year-olds. In
order to investigate how future projections develop, we examined a total of 241 preschool
children in three age groups (35-, 47-, and 55-month-olds). As expected, the results revealed a
developmental progression with the older children outperforming their younger peers. The
obtained results correspond to existing evidence using behavioral tasks, and thereby underscores
the robustness of previous findings showing that the ability to project oneself into the future
undergoes a marked development from three to five years of age. In addition, and more
specifically, the results presented here when considered together with other evidence, may
suggest a hitherto neglected developmental spurt from around 3.5- to 4-years of age in relation to
episodic future thinking, calling for further research in this age range.
Keywords: episodic memory; future projections; self; trip task.
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Episodic future thinking in 35-, 47-, and 55-month-old children.

1. Introduction
Episodic future thinking can be defined as the ability to mentally pre-experience, or envision,
future events involving the self (Atance, 2015). Episodic memory, in contrast, concerns recalling
personally experienced past events (Tulving, 2005). Whereas researchers have examined the
development of episodic memory extensively at least from around 1980, episodic future thinking
did not really catch developmental researchers’ attention until after entering the new millennium
(e.g., Atance & O’Neill, 2005; Busby & Suddendorf, 2005). The, at that time, blooming interest
in the development of episodic future thinking was spurned by research with adults showing that
both the ability to remember previously experienced events and the ability to pre-experience
events were largely dependent on the same neuro-cognitive system allowing for so-called mental
time travel (Addis, Wong, & Schachter, 2007; Tulving, 2005). Further, when adults think about
the past, they often do so with the future in mind (e.g., Baumeister, Vohs, & Oettingen, 2016),
and from an evolutionary point of view, anticipating the future may be an even more adaptive
process than remembering the past (e.g., Suddendorf, 2006). In fact, some researchers (e.g.,
Roberts, 2002) even claim that all animals are ‘stuck in time’ whereas only human beings are
genuinely capable of envisioning the future. Consequently, episodic future thinking might be a
defining feature of what makes us human.
Episodic future thinking also appear to have clinical implications. For instance, the ability
to envision the future has been negatively affected in some clinical disorders like schizophrenia
(e.g., Lyons et al., 2016) and autism spectrum disorders (e.g., Lind & Bowler, 2010).
3
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These insights and claims have highlighted the need for understanding when and how
episodic future thinking develops in children, and within the last fifteen years, the development
of future episodic thinking has become an established field of research.
In order to examine how episodic future thinking develops in young children, researchers
have, broadly speaking, used either verbal or behavioral tasks (Atance, 2015). In the following,
we briefly review these two lines of research. As we will see, both approaches have advantages
as well as limitations.
1.1 Verbal tasks
Several of the first studies examining episodic future thinking in preschool children used
tasks where the children were asked to verbally respond to questions about events that they
might experience in the future (Atance & Meltzoff, 2005; Atance & O’Neill, 2005; Busby &
Suddendorf, 2005). The reasoning behind verbal tasks is that from around three years of age,
children begin to use modal auxiliaries, like could, would, will, and gonna, which suggests that
children around this age begin to orient towards the future (e.g., Bliss, 1988; Gee & Savasir,
1985). For instance, Atance and O’Neill (2005) exposed three-year-olds to the trip task in which
the children were told that they were going on a trip. The children were asked to select three
among eight items that might be needed on the trip (e.g., juice, sunglasses, or a telephone). After
selecting an item, the children were asked ‘Hey, how come you’re bringing [name of item] on
your trip?’ The children’s responses were coded with respect to whether the responses contained
future references (e.g., [juice] ‘Because when I’m thirsty, I will drink it’) and possibly
uncertainty, which is also a characteristic of future events (e.g., [telephone] ‘Because if I need to
call someone’). The results revealed that 37% of the three-year-olds’ explanations contained
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either future references or future references combined with elements of uncertainty (Atance &
O’Neill, 2005, Exp. 1).
Using a slightly different approach, Atance and Meltzoff (2005) presented three-, four-,
and five-year-olds with six different future events (e.g., [a] walking across a sunny desert, or [b]
walking across a snowy forest) designed, at least from an adults’ perspective, to evoke distinct
physiological states of the self (e.g., thirst, or hunger). For each event, the children were asked to
select one out of three items. The items had been grouped, so that only one of the three items
would address the upcoming physiological state relevant for the given event, whereas the two
others would not (e.g., water vs. a present or a plant). Once the children had picked an item, they
were asked why they had chosen this specific item, and their responses were coded with respect
to whether they contained references to future states, or not. The results from both the behavioral
and the verbal task revealed that the children’s performance improved with age.
Busby and Suddendorf (2005) asked three-, four-, and five-year-olds about something they
had done yesterday and about something, they would do tomorrow. The accuracy of the
children’s responses were assessed by their parents. The results revealed that whereas only a
minority of the three-year-olds responded appropriately to these questions, a majority of the fourand five-year-old provided adequate answers. In addition, the results revealed a striking
symmetry between questions regarding the past and the future (Busby & Suddendorf, 2005),
lending further credibility to the claim that the tasks of remembering the past and envisioning the
future are closely related (e.g., Addis et al., 2007; Tulving, 2005).
In summary, the studies employing verbal tasks have revealed that whereas three-yearolds’ ability to project themselves into future events is fragile, four- and five year-olds seem
increasingly capable of episodic future thinking. In addition, it should be mentioned that episodic
5
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future thinking seem to continue to develop well into middle childhood (e.g., Abram, Picard,
Navarro, & Piolino, 2014; Ferretti et al., 2017; Gott & Lah, 2014).
The main advantage of using verbal tasks as in Atance and O’Neill (2005) and Atance and
Meltzoff (2005) is that the children’s first-person perspective verbal responses can convey how
the children actually think about and reflect upon future events. Busby and Suddendorf (2005)
did not obtain such information in their study; the main contribution here was, first of all, to
provide evidence for the assumed symmetry between remembering the past and envisioning the
future, but also to show a clear progression as the children grew older.
The downside of using verbal tasks is that children’s verbal accounts may not reflect their
actual understanding (cf., Suddendorf, 2017). Children’s genuine understanding of future events
may be less convincing than their use of language otherwise might indicate. At the same time, it
is also possible that children’s language abilities (or lack thereof), may prevent them from
demonstrating a potentially more advanced understanding. Another potential concern with the
verbal tasks presented here is, that although they are devised to examine episodic future thinking,
the children—in order to respond correctly—often have to rely on semantic memory as well (cf.,
Atance & Sommerville, 2014). For instance, to provide a future oriented explanation for
choosing a telephone, you need to know what a telephone is, and what it can be used for.
Consequently, children’s failures displaying episodic future thinking by means of a verbal task
can be confounded by deficiencies in semantic memory.
The shortcomings of verbal tasks as well as the spurning interest in testing mental time
travel in non-human creatures, have led researchers to devise behavioral tasks for investigating
episodic future thinking to which we now turn to.
1.2 Behavioral tasks
6
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Relying solely on behavioral indicators of episodic future thinking requires highly
controlled and clever designs, because in contrast to verbal tasks, strictly behavioral tasks have to
be assessed from an observer perspective. Many of the behavioral designs employed have been
based on, or have at least been inspired by, Tulving’s (2005) spoon test. The spoon test was
Tulving’s outline of the criteria that, in his view, would be required of a non-verbal test to be
able to assess genuine mental time travel. The backdrop of these criteria was an Estonian
children’s story in which a young girl dreams that she is going to a birthday party where a
chocolate pudding, her favorite, is served. However, only guests bringing their own spoon are
served, and the girl had brought none. Thus, when going to bed the next evening, the girl goes to
sleep while firmly holding on to a spoon, envisioning that this precaution would allow her to
have her favorite dessert if she entered the same dream again.
Converted to concrete behavioral tests, this implies that in order to examine true episodic
future thinking, behavioral tests should use (a) single trials, (b) novel problems (to rule out
learning), (c) change of temporal/spatial contexts (to avoid simple cuing), and (d) use problems
from different domains (to rule out specific dispositions and to demonstrate flexibility) (cf.,
Tulving, 2005; Suddendorf & Busby, 2005).
A number of studies have examined preschool children’s episodic future thinking by
means of behavioral tasks inspired by these criteria (e.g., Atance & Sommerville, 2014; Redshaw
& Suddendorf, 2013; Russel, Alexis, & Clayton, 2010; Scarf, Gross, Columbo, & Hayne, 2013;
Suddendorf & Busby, 2005; Suddendorf, Nielsen, & van Gehlen, 2011). For instance,
Suddendorf et al. (2011) presented three- and four-year-olds with puzzles. To exemplify, one of
the puzzles concerned boxes that required a key with a specific shape attached (e.g., a triangle as
opposed to a circle or a square) in order to open the box containing stickers. The required key
7

Notice: This is the author’s version of a work that was accepted for publication in Nordic Psychology. A definitive version was
subsequently published in Nordic Psychology. DOI: 10.1080/19012276.2021.1873829

‘accidentally’ broke after the demonstration, and the children were led to another room. After
playing an unrelated game for 15 minutes, the children were told that they would now return to
the room with the box containing stickers and were allowed to choose one among four objects of
which one was a key with the required shape. The results revealed that whereas the three-yearolds only chose the target key at chance level, their four-year-old peers chose the required key
above chance level. However, if no delay was inserted, the age effect disappeared (Suddendorf et
al., 2011).
Taken together, the results using behavioral tasks have generally shown that whereas threeyear-olds’ performance is only above chance level when no delay is administered, four- or fiveyear-olds tend to perform above chance level (e.g., Scarf et al., 2013; Suddendorf et al., 2011),
suggesting that at least by the age of four, children are capable of simple forms of episodic future
thinking (for reviews, see Atance, 2015; Suddendorf, 2017).
The results from behavioral tasks are derived from the actual decisions made by the
children, and not by their verbal reports. Therefore, potential problems caused by the children’s
productive language abilities (or lack thereof) are ruled out. However, behavioral tasks have their
own shortcomings. The children’s reasoning behind their choices (right or wrong) is often
opaque. For instance, in the study by Suddendorf et al. (2011) cited above, two children may in
principle have made the same choice (right or wrong), but for different reasons (i.e., choosing the
right key based on elaborate episodic future thinking versus randomly choosing the right key).
Therefore, the typical forced-choice behavioral tasks are at times accompanied by questions
addressed at examining the children’s reasoning behind their choices (e.g., Suddendorf et al.,
2011).
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Another problem related to the behavioral tasks is that—just like it was the case with the
verbal tasks—responding correctly to the tasks typically presuppose some memory of the task to
solve (cf., Atance & Sommerville, 2014). To illustrate, to choose the key with the right shape in
the Suddendorf et al. (2011) study, the children would have to remember the shape of the
keyhole of the box, they wanted to open. Therefore, children’s failures at displaying episodic
future thinking in behavioral tasks may at times stem from difficulties remembering parts of the
task. Thus, although episodic memory and episodic future thinking are typically treated as
distinct processes, it seems difficult to devise tasks (regardless of whether the task is verbal or
behavioral) that examine episodic future thinking without being dependent on some memory
aspect. We return to this issue in the discussion.
Although the majority of the most recent studies addressing development of episodic future
thinking have employed behavioral tasks, we still believe that verbal tasks have their merits.
First, focusing on first-person perspective verbal reports will, all things equal, increase the
ecological validity of the task (Atance, 2015). Second, behavioral tasks are typically forcedchoice tasks which may constrain the way children think about a topic, and thereby potentially
reduce the ecological validity. Verbal tasks do not have to be of the forced-choice format.
1.3 The present study
In this study, we chose to replicate and extend one of the very first verbal designs used in this
field, the trip task (Atance & O’Neill, 2005, Exp. 1), as this design complied to the requirements
mentioned above. Atance and O’Neill (2005) solely tested three-year-olds, which makes little
room for addressing development. In order to be able to assess how children complied to the trip
task in different age groups, we tested 35-, 47-, and 55-month-olds. These age groups were
chosen to cover the age range in which advances are typically seen in this area. However, our
9
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youngest age group (almost three-year-olds, who are slightly younger than the typical youngest
participants in similar studies), was chosen in the hope that we might capture the first sparse
evidence of episodic future thinking. Thus, the aim of the present study was to replicate and
extend the study conducted by Atance and O’Neill (2005, Exp. 1) in order to examine and
compare how children in 35-, 47-, and 55-month-old children would fare in episodic future
thinking when exposed to the trip task. Based on existing evidence, we hypothesized a clear
effect of age. We also expected that a minority of the three-year-olds would demonstrate
episodic future projections.
2. Method
2.1 Participants
Participants in the current study consisted of three separate age groups: 35-, 47-, and 55month-old children (see Table 1 for details). Children in each age group participated
concurrently in other studies on autobiographical memory in our lab of which only the relevant
parts for the current study are described here. In addition to the children included in the analyses,
four, one, and two children in each age group respectively were tested, but were excluded from
the final analyses because they did not select any items in the actual test. All of the participants
were recruited from the register of the Danish National Board of Health through digital letters.
The parents gave fully informed consent and children gave verbal assent for participation prior to
participation. The study was approved by the local board of research ethics. The children
received a small gift for participating.
2.2 CDI Language Scale
Parents of the children in the two youngest age groups (35- and 47-month-old) were asked
to rate their children’s productive vocabulary skills using the Danish version of MacArthur-Bates
10
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Communicative Development Inventory: Words and Sentences (CDI) Language Scale (Bleses,
Faber, Madsen, Vach, & Wehberg, 2007) prior to the actual study in order to be able to
investigate whether children’s language skills were associated with their ability to refer to the
future. Although the CDI is only validated for children up to 36 months of age, we chose to
include the data for the 47-month-olds as well, since no ceiling effects was obtained (M47mo =
631.70; max score is 725; Bleses et al., 2007). Notably, the previous study by Atance and
O’Neill (2005) did not find a significant correlation between children’s language skills and their
ability to refer to the future among three-year-olds. Further, by the time children reach the age of
four or five, children’s ability to provide memory information in autobiographical memory tasks
has not shown to be associated with their language skills (e.g., Reese & Fivush, 1993).
Therefore, we only collected data for language skills among the two youngest age groups in
order to examine whether there were any differences between the age groups and how possible
differences might be related to episodic future thinking.
2.3 Materials
Materials for the procedure included a backpack and a hand frog puppet called “Kaj”,
which is a character from a popular children’s TV-show in Denmark. The frog puppet was used
to ask the children about their item choices. Following Atance and O’Neill (2005), the eight
items the children were able to choose from, were: a wooden juice box, a wooden raisin package,
sunglasses, a toy mobile phone, a teddy bear, a children’s book, toy money, and Band-Aid. The
eight items were placed on a tray. The wooden juice box and the wooden raisin packages were
used as we anticipated that real juice and raisins would draw too much attention among the
youngest children (see Fig. 1).
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Notice: This is the author’s version of a work that was accepted for publication in Nordic Psychology. A definitive version was
subsequently published in Nordic Psychology. DOI: 10.1080/19012276.2021.1873829

2.4 Procedure
The procedure was directly adapted and replicated from the previous study by Atance and
O’Neill (2005, Exp. 1). The eight items were placed on a wooden tray in the specific order
pictured in Figure 1. The small items (juice, Band-Aid, sunglasses, mobile phone, and raisins)
were placed on the front row of the wooden tray, and the large items (teddy bear, book, and
money) were placed on the second row of the tray in order to ensure that all items were equally
visible for the children. Prior to the actual test, the children were asked to label the items one by
one. If the children were not able to label one of the items, the research assistant told the children
the name of the item and asked them to repeat it. The children were then told to pretend that they
were going on a trip with their parents, and they were asked to pack three items into the
backpack. The children were introduced to the frog puppet, and they were told that the frog had
never been on a trip before. Subsequently, the children were instructed to show the frog, which
items they chose to pack in the backpack. The tray was brought closer to the children so that
each item was within reach. After each item selection, the frog puppet asked the children: “Why
are you bringing this item with you?” If the children did not respond, or if they responded with “I
don’t know”, the question was repeated. If children did not respond after the second prompting,
the research assistant moved on to the second item. The task ended after the children had chosen
all three items and given an explanation for why they had chosen the given items.
2.5 Coding
The coding system was directly adapted and replicated from the previous study by Atance
and O’Neill (2005). We were interested in whether children’s explanations for choosing a
particular item on a trip referenced future situations (e.g., I choose raisins because I will get
hungry), future situations with uncertainty markers (e.g., I might get hungry), present situations
12
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(e.g., I am hungry), or generalized present situations (e.g., I always eat raisins). The original
English coding system was adapted and translated to Danish by two independent coders.
1. Future orientation. Explanations that included modal verbs, adverbs, or prepositions
that were used to reference future situations: will, shall, get, should, can, going to, have
to, becomes, when, over there.
E.g. “It’s because I get thirsty”, “It’s because it will be sunny”, “Because I’m going on
a trip”, “I have to call”
2. Future + Uncertainty markers. Explanations that fulfilled the requirements for the code
1 AND included uncertainty markers such as: maybe, might, possibly, if, in case of,
may.
E.g. “If I have to call”, “It’s because if you get thirsty, you have to have this”, “If it is
sunny over there”
3. Present orientation. Explanations that described present states with terms: want to, like,
I am, need to.
E.g. “Because I love juice”, “Because I want one”, “Because it is sunny”, “I love
sunglasses”
4. Generalized present orientation. Explanations that reflected general or on-going
situations or conventions described with terms: to do something, always, used to,
usually.
E.g. “You can call with it”, “To eat”, “That’s what you are supposed to in the plane”,
“It’s fun”
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5. No response. Instances in which children replied with “I don’t know”, “Just because”,
or did not provide any explanation at all or the explanation was not interpretable.
2.6 Reliability
The children’s explanations were transcribed and coded by a primary coder. A secondary
coder transcribed and coded 25% of the total material in each age group (N = 20 for the 35month-olds, N = 20 for the 47-month-olds, N = 23 for the 55-month-olds). The interrater
agreement was .78, (Cohen’s kappa = .65) in the youngest age group, .88 (Cohen’s kappa = .82)
in the 47-months-old group, and .91 (Cohen’s kappa = .85) in the oldest age group. The lower
percentage of agreement in the youngest group relative to the other age groups can be explained
by a difficulty in understanding what the children were saying. Therefore, all the children’s
explanations in the youngest age group were re-transcribed by the second coder and compared
with the explanations transcribed by the primary coder. The cases where the coders were not able
to interpret what the child said were coded as 5 = no response. The remaining disagreements
were solved by discussion.
3. Results
3.1 Plan of Analyses
First, and as a preliminary analysis, we analyzed whether the language scores from the two
youngest age groups differed as would be expected. Second, we provided descriptives of the
children’s item choices as well as their explanations for these choices as these measures served
as the raw material for the subsequent analyses. Third, in order to be able to assess and compare
the children’s ability to refer to future situations in the trip task, we created an aggregate score
serving as a proxy for the performance level of the children’s explanations. Fourth, by means of
ANCOVAs and with the computed aggregated score as the dependent variable, we analyzed
14
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whether the children’s ability to refer to future situations were affected by age, and to what
extend these results (for the two youngest age groups) were influenced by the children’s
language proficiency. Finally, we conducted non-parametric tests (Chi-square) to accompany the
parametric analyses.
3.2 Preliminary analysis
As previously noted, the CDI scores were only obtained for the two youngest age groups.
Note, that the CDI scores were missing for two children in the youngest age group and for one
child in the middle age group as the parents did not return the CDI questionnaires. The mean
CDI score in the youngest age group (N = 74) was M = 571.43, SD = 93.86, and M = 631.70, SD
= 87.84 in the middle age group (N = 77). An independent samples t-test indicated that this
difference was significant, t = -4.076, p < .001, (CI -89.49, -31.05). Thus, as expected, the 47month-old children had better language skills compared to the 35-month-old children.
3.3 Descriptives: The Item Choices
The percentages at which children chose each item are presented in Table 2. Although the
children clearly preferred some items to others, it was not the case that some items were never
picked up by the children. The most popular item was the mobile phone which was selected
respectively 26%, 29%, and 28% of the times in the different age groups. The second most
popular item was the sunglasses, selected 21%, 23%, and 18% of the times in each age group.
The third most popular item was the raisin package, selected 23%, 14%, and 16% of the times. In
comparison, in the original study by Atance and O’Neill (2005) the phone was only selected 17%
of the times being the second most selected item after money. However, the study was conducted
15 years ago when mobile phones were not as common as they are today. Approximately 83% of
the general population in Denmark has a smart phone
15
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(http://www.netimperative.com/2017/12/denmark-highest-smartphone-penetration-rate-world/). Further,
mobile phones serve various functions today (e.g., calling, texting, entertaining, taking pictures,
paying) which may make them more attractive than the other items available in the current study.
Therefore, it is not surprising that mobile phones (even though not real) were most often
selected, even by the youngest children.
3.4 Descriptives: Explanations for the Item Choices
The percentages of children’s item explanations coded as Future, Future + Uncertainty,
Present, Generalized Present, or No Response for each eight items across the three age groups
are presented in Table 2. Among the 35-month-olds, the highest percentage of explanations were
coded as No Response (59% of all explanations), while the highest percentage of explanations
were coded as Future among the 47- and 55-month-olds (47% and 58% respectively). Thus,
while a total of 65% and 76% of the children’s explanations among the 47-, and the 55-montholds respectively referenced future situations (coded either as Future or Future + Uncertainty),
only 18% of children’s explanations in the youngest age group were coded as future references.
These numbers correspond fairly well to the 37% of total future references (Future or Future +
Uncertainty) obtained in the 43.5-month-olds tested by Atance and O’Neill (2005, Exp. 1).
3.5 Analysis of Episodic Future Talk across the Three Age Groups
Additional analyses were conducted in the present study as the main objective was to
investigate how children’s ability to refer to future situations develops over time. An aggregated
score named Future Talk ranging from 0 to 3 according to how many times children referenced
future situations (i.e., explanations coded as Future or Future + Uncertainty) was created. Thus,
children scoring ‘0’ made no references to future, and children scoring ‘3’ provided future
explanations for all three selected items. The aggregated score of Future Talk was used as the
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dependent variable in a univariate analysis of variance with age as the between-subjects measure.
There was a large main effect of Age Group, F(2, 238) = 61.53, p < .001, ηp2 = .341. Post-hoc
comparisons with the Bonferroni correction revealed that the youngest age group (35 months)
provided significantly less explanations with future references compared to the middle (47
months) and oldest (55 months) age groups (p < .001) (see Figure 2). However, the two oldest
age groups did not differ significantly from each other with regards to how many future
references they provided (p = .159).
The CDI scores allowed for assessing whether the children’s language abilities contributed
to the results. However, since CDI scores were only available for the two youngest age groups,
an additional ANCOVA could only be conducted for the two youngest age groups. Therefore, for
the two youngest age groups exclusively, we repeated the analysis from above, but this time with
the CDI scores as a covariate. This ANCOVA revealed a main effect of Age Group, F(1, 148) =
46.05, p < .001, ηp2 = .237. Thus, 47-month-olds reliably outperformed the 35-month-olds with
respect to Future Talk even when controlling for language proficiency. In addition, the CDI score
also yielded a main effect, F(1, 148) = 5.71, p = .018, ηp2 = .037, indicating that the children’s
language abilities also made a difference.
Finally, non-parametric chi-square tests were conducted using the raw scores of how many
times children in each age group provided future explanations (Future or Future + Uncertainty)
vs. present explanations (Present + Generalized Present). First, a chi-square test of independence
was conducted to examine the relation between the youngest (35 months) and the middle age
group (47 months) and their ability to provide explanations referencing future vs. present
situations. The relation between these variables was significant, X2(1) = 13.96, p < .001. Thus,
the 47-month-old children had 2.53 times higher odds of providing a future explanation
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compared to the 35-month-old children. Second, a chi-square test of independence was
conducted between the middle (47 months) and the oldest (55 months) age groups, and their
ability to refer to future situations vs. present situations. The relation between these variables was
significant, X2(1) = 8.91, p < .001. Thus, the 55-month-old children had 1.87 times higher odds
of providing a future explanation compared to the 47-month-old children (see Table 2).
In sum, both the parametric univariate analysis of variance and the non-parametric chisquare test indicated that the children in the youngest age group were significantly less likely to
provide explanations referencing future situations when selecting items for a pretended trip.

4. Discussion
Using the verbal trip task devised by Atance and O’Neill (2005, Exp. 1), we replicated and
extended their findings across three age groups. Overall, the results revealed a developmental
progression in episodic future thinking, above and beyond the contribution from the children’s
improvements in language proficiency.
The children were asked to select items for a future trip, but the behavioral selection as
such was not critical, as all items were potentially useful on a trip. The critical part was whether
the children would be able to provide a future oriented verbal explanation for their choices, and
here the results clearly diverged. Although the 35-month-olds were capable of choosing items,
no less than 59% of the 35-month-olds failed to provide a verbal explanation justifying their
choice, whereas their older peers fared reliably and increasingly better. We did not use the exact
same age group (43.5-month-olds) as employed by Atance and O’Neill (2005), but the results
obtained in the present study testing both younger (35-month-old) and older (47- and 55-monthold) corresponded well to the results from the reference study. From the two studies combined,
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we see a steady increase in total references to the future as a function of age: 35-month-olds
(present study) 18%; 43.5-month-olds (Atance & O’Neill, 2005) 37%; 47-month-olds: 65%
(present study); 55-month-olds: 76% (present study).
As mentioned in the introduction, the children may have, at least to some extent, relied on
semantic memory in order to respond correctly to the trip task employed here. Should this
potential confounder cast doubt on the obtained results? Although semantic memory is indeed
necessary to understand the objects involved, it does not, in our opinion, challenge the results.
First, all items are common in the daily lives of 35-month-olds, and we have no reason to
believe, that they did not understand any of the items. Second, among the 41% of the youngest
group of children (the 35-month-olds) who attempted to justify their choices, less than half of
them (18% of all 35-month-olds) involved references to the future. Thus, for the youngest
children, the main problem seemed to be future references, not semantic memory.
Overall, we find at least three aspects noteworthy: First, considering the results obtained in
the present study together with the results from Atance and O’Neill (2005, Exp. 1), the children’s
performance seemed to improve substantially from 43.5 months of age where 37% had future
references (Atance & O’Neill, 2005), and to 47 months of age where 65% produced future
references (for comparison, by 55 months of age the amount of future references had only
increased to 76%). This pattern of results is interesting as it suggests what may seem like a
hitherto overlooked ‘spurt’ in episodic future thinking capabilities from app. 3.5 to 4 years of
age. Note that the majority of studies concerning episodic future thinking have looked at more
coarse-grained age intervals. When several age groups are tested, researchers examining episodic
future thinking (and related issues) have typically tested three-, four-, and five-year-olds, that is,
with about one full year between each age group (e.g., Atance, Louw, & Clayton, 2015; Atance
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& Meltzoff, 2005; Atance & Sommerville, 2014; Busby & Suddendorf, 2005; Quon & Atance,
2010; Russel, Alexis, & Clayton, 2010; as well as the present study). However, at least one other
study provide results from more tightly spaced age groups: Redshaw and Suddendorf (2016)
recently examined preparatory responses involving foresight in apes as well as in 2-, 2.5-, 3-,
3.5-, and 4-year-old children. By means of a forked tube with two bottom openings, the
participants were exposed to two mutually exclusive outcome possibilities, and it was assessed
whether the subjects showed evidence of foresight by covering both openings, or not. The results
revealed that the children clearly outperformed apes. In the present context, the most interesting
result was that the children’s performance increased as a function of age. However, this
development was not linear, but instead seemed to progress in leaps as the 4-year-olds clearly
outperformed the 3.5- and 3-year-olds (who were indistinguishable). Thus, in the Redshaw and
Suddendorf (2016) study, we saw a substantial improvement in performance from 41.97 months
of age (the 3.5-year-olds) to 48.78 months of age (the 4-year-olds). This age range is very close
to the age groups for which we also saw a substantial increase in performance when pooling the
data from the present study and the study by Atance and O’Neill (2005), that is, from 43.5
months of age to 47 months of age. Taken together, these results seem to suggest, that this age
range (3.5 to 4 years of age), although hitherto neglected, may be especially important when
understanding the ontogenetic development of episodic future thinking.
Second, the additional ANCOVA in which the CDI scores were inserted as a co-variate
(conducted for the two youngest age groups only), resulted in a main effect of Age Group when
controlling for differences in language proficiency. This result suggests that while the children’s
language abilities contributed to their episodic future thinking, other factors contributed as well.
This obviously raises questions about what these other factors might be. The above mentioned
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results from Redshaw and Suddendorf (2016), in which 4-year-olds outperformed 3-, and 3.5year-olds in a behavioral task concerning foresight, may point to one such factor. Being able to
anticipate an uncertain outcome of a behavioral task as the one used by Redshaw and Suddendorf
(2016) may resemble the competence needed to talk about uncertain aspects of an envisioned trip
as the one employed in the present study. Again, these results seem to warrant further research
on episodic future thinking by means of testing more tightly spaced age groups than have
previously been the norm. In addition, future research should consider conducting a microgenetic design (e.g., Lavelli & Fogel, 2013) on episodic future thinking across the 3.5- to 4 year
age span.
Third, by and large, the results obtained in the present study correspond quite well to the
bulk of research conducted on children’s episodic future thinking regardless of whether the
methods have been verbal (e.g., Atance & O’Neill, 2005; Busby & Suddendorf, 2005),
behavioral (e.g., Redshaw & Suddendorf, 2016; Scarf et al., 2013, Exp.1), or a combination of
both (e.g., Atance & Meltzoff, 2005; Scarf et al., 2013, Exp. 2; Suddendorf et al., 2011). Taken
together these results underscore that in this domain, verbal and behavioral measures tend to
converge.
In a broader perspective, we would like to return to the interrelatedness of remembering the
past and imagining the future, that is, indications of future thinking revealed in tasks originally
devised for assessing memory alone (for an elaborated discussion, see Atance & Sommerville,
2014). As already noted in the introduction, tasks devised to examine episodic future thinking
typically involve memory aspects. For instance, using the spoon test as a generic example, the
girl in the Estonian story would never be able to anticipate the future effectively (i.e., bringing a
spoon with her in order to be able to eat the chocolate pudding), if she did not remember the past
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(i.e., experiencing the consequences of not bringing a spoon). Here we would like to draw
attention to a somewhat different, but related issue: Tasks developed for examining episodic
remembering do only occasionally involve episodic future thinking. However, at times they
actually do display episodic future thinking, and some of these numerous studies on episodic
remembering may contain highly useful information regarding episodic future thinking. For
example, a recent series of studies examined spontaneous episodic recall in young children
(Hjuler et al., in press; Krøjgaard, Kingo, Jensen, & Berntsen, 2017; Sonne, Kingo, Berntsen, &
Krøjgaard, 2019, in press). In these studies, 35- and 46-month-old children were brought back to
a lab setting in which they one week earlier had participated in an interesting event (either
involving mechanical teddies, or taking part in engaging games) hidden in two distinct and
locked boxes. These studies examined whether the children, when returning to the lab with the
distinct looking boxes serving as cues, would recall and spontaneously talk about the event they
had experienced during the first visit. The results revealed that that was indeed the case as
evidenced by statements like “There are animals inside [pointing at the red box]” or “There was
also a bowling game [referring to the brown box] (Krøjgaard et al., 2017). However, some of
these statements also displayed evidence of episodic future thinking, although this was not the
focus of the study. For instance, one 46-month-old boy stated: “She will also open that box
today”, and a 35-month-old boy said: “I want to turn it on today [presumably referring to the
hidden mechanical teddies that could be turned on]” (Krøjgaard et al., 2017). These examples
provide evidence of episodic future thinking in young children in studies devised with the
intention of examining episodic memory. Our point is that at least some of the numerous studies
on episodic remembering may contain similar evidence of episodic future thinking, although this
may not have been intended when these studies were devised. Thus, we speculate that it might be
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beneficial to re-analyze some of the existing memory studies with a dedicated focus on episodic
future thinking. Such re-analyses may shed new light on the symmetry as well as the
developmental path of remembering the past and examining the future.
The present study has some limitations. First, as all verbal tasks on episodic future
thinking, the children’s verbal statements may not always reflect their actual understanding of
episodic future thinking. Second, we did not accompany the verbal task with behavioral
measures of potential episodic future thinking. Third, the present design employed a betweensubjects design. Within-subjects designs are rare when examining episodic future thinking in
general, but it may seem especially worthwhile to consider conducting such studies within the 35 year age span. Obviously, this would require the use of different tasks in order to avoid testsmartness.
Despite these limitations, the present study replicated and extended the results obtained by
Atance and O’Neill (2005) by testing three age groups documenting a systematic developmental
path of episodic future thinking. In addition, the obtained results—when considered together
with other available evidence—suggest that children between 3.5 and 4 years of age may
experience a hitherto overlooked developmental spurt with regards to episodic future thinking
that may call for further research using more tightly spaced age groups than have previously
been the norm.
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Table 1. Displays an overview of the participants’ demographic information (N, age, and
gender). The children were mainly Caucasian and all spoke Danish as their first language.
Parents were predominantly middle to high SES.
Age Group
35-month-olds
47-month-olds
55-month-olds

N (girls; boys)
76 (39; 37)
78 (43; 35)
87 (42; 45)

Mage (SD) [months]
35.74 (0.55)
47.37 (1.30)
55.17 (2.44)

29

Age range [months]
[35-37]
[45-50]
[51-60]
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Table 2. Percentage of items selected and explanations provided in three age groups (35, 47,
and 55 months).
35 months
N = 76
Mobile
Phone
Raisins
Sun glasses
Juice
Band-Aid
Money
Teddy bear
Book
Total in %
N = 78
Mobile
Phone
Sun glasses
Raisins
Juice
Band-Aid
Money
Teddy bear
Book
Total in %
N = 87
Mobile
Phone
Sun glasses
Raisins
Juice
Money
Teddy bear
Band-Aid
Book
Total in %

Future

Future +
uncertainty

Present

Generalized
present

No
response

Total in
%

15

2

5

15

64

26%

9
21
8
13
67
0
0
15%

2
4
5
7
0
0
0
3%

11
15
24
13
33
0
0
16%

72
48
58
53
0
100
100
59%

23%
21%
16%
6%
4%
2%
1%
100%

Future

Future +
uncertainty

Present

Generalized
present

No
response

Total in
%

50

18

4

7

21

29%

50
46
35
32
67
40
50
47%

26
8
9
41
8
20
0
18%

13
14
9
23
0
10
13
11%

9
27
39
5
25
30
37
21%

23%
16%
10%
9%
5%
4%
3%
100%

Future

Future +
uncertainty

Present

Generalized
present

No
response

Total in
%

72

11

1

9

7

28%

54
64
50
75
43
16
54
59%

17
17
23
17
22
21
23
17%

0
0
12
0
0
5
0
2%

24
11
8
0
30
58
23
16%

4
8
8
8
4
0
0
6%

18%
14%
10%
9%
9%
7%
5%
100%

6
12
5
13
0
0
0
7%
47 months

2
5
9
0
0
0
0
3%
55 months
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Figure 1. Items used in the trip task procedure: Backpack, Kaj puppet, a teddy bear, a children’s
book, play money, wooden juice box, Band-Aid, sunglasses, play mobile phone, wooden raisin
package.

31

Notice: This is the author’s version of a work that was accepted for publication in Nordic Psychology. A definitive version was
subsequently published in Nordic Psychology. DOI: 10.1080/19012276.2021.1873829

Figure 2. An aggregated score of Future Talk (range 0 – 3) in the three age groups (35, 47, and
55 months).

* significant at p < .001
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