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Abstract 

Feeling connected to one’s future self and imagining one’s personal future (Episodic Future 

Thinking, EFT), are known to attenuate short-sighted decision making in adults. Less is 

known about how these constructs overlap, or how they relate to impulsivity in adolescents. 

This study investigated how future self-connectedness, EFT and a number of other future-

oriented constructs relate to one another and to the tendency to discount the future. 175 

adolescents (11 – 18 years) completed measures of EFT, future self-connectedness, time 

attitudes, temporal focus, depressive symptomatology and temporal discounting. EFT and 

future self-connectedness were significantly correlated, indicating adolescents who felt 

connected to their future selves imagined the future with greater episodic richness. EFT and 

future self-connectedness independently predicted discounting. Weak associations between 

the future-oriented constructs, and their differential relations with discounting, indicate these 

measures assess distinct, but loosely related temporal constructs. Results suggest that 

combined interventions may improve future-oriented decision making in adolescents. 
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The future and me: Imagining the future and the future self in adolescent decision 

making 

The ability to think about the future starts to emerge early in development and plays a key 

role in decision making throughout the lifespan (Steinberg et al., 2009; Stoddard et al., 2011; 

Suddendorf & Busby, 2005). However, thinking about the future is argued to be especially 

pertinent during adolescence, on the assumption that the primary function of this 

developmental stage is to prepare for adulthood (Nurmi, 1991). For a successful transition to 

adulthood, it is crucial for adolescents to integrate their thoughts of the future with their 

present, in order to set goals and make decisions that have the power to influence important 

opportunities in later life (Nurmi, 1991). Failure to actively think about and plan ahead for 

the future is associated with a number of negative outcomes for adolescents, including school 

failure, delinquency, high rates of substance abuse, and early onset of sexual activity (Chen & 

Vazsonyi, 2013; Kerpelman & Mosher, 2004; McKay, Percy, & Cole, 2013; Nurmi, 1991; 

Robbins & Bryan, 2004; Seginer, 2003, 2009; So, Voisin, Burnside, & Gaylord-Harden, 

2016). Thus, adolescence is a period of specific interest in the study of future-oriented 

cognition. 

 How people think about the future has been conceptualized and studied in a variety of 

ways, ranging from how often they think about it and the attitudes they have towards it, to the 

goals and aspirations they establish for themselves and how capable they are of foregoing 

short-term gratification in order to achieve these goals. These different approaches have 

captured the attention of researchers from across multiple domains of psychology. For 

example, decision making researchers and behavioral economists have extensively explored 

how people decide to discount future rewards in favour of more immediate gratification 

(Frederick, Loewenstein, & O’Donoghue, 2002; Soman et al., 2005), and have found that 

feeling connected to one’s future self has an influence on decisions and behaviors that 



concern the future (Bartels & Rips, 2010; Bartels & Urminsky, 2011; Hershfield, Tess 

Garton, Ballard, Samanez-Larkin, & Knutson, 2009; Hershfield, 2011; Urminsky, 2017; van 

Gelder, Hershfield, & Nordgren, 2013). At the same time, cognitive psychologists have 

begun to focus on the construct of episodic future thinking, generally conceived of as the 

ability to “pre-experience” specific future personal events (Atance & O’Neill, 2001; 

Michaelian, Klein, & Szpunar, 2016). There is also a rich tradition of research that has 

established the role played by individual differences in people’s attitudes toward the future, 

and their tendencies to think often, or not at all, about the future, in shaping present behavior 

(Mello, Worrell, & Andretta, 2009; Shipp, Edwards, & Lambert, 2009; Zimbardo & Boyd, 

1999). One of the key aims of the study described in this paper was to draw together these 

diverse lines of research in a developmental context by examining relations between these 

different aspects of future thinking in adolescence. We outline below how each of these lines 

of research have examined future cognition, before describing our study.  

Temporal discounting and future thinking 

One reason that researchers are particularly interested in future-oriented cognition in 

adolescence is that historically adolescence has been characterized by a heightened proclivity 

for short-sighted, impulsive, and at times dangerous behavior (Arnett, 1996; Steinberg, 2004). 

The discounting of future rewards (Ainslie, 1974; Madden & Bickel, 2010) is widely 

considered to contribute to myopic decision making. Temporal discounting is typically 

assessed using intertemporal choice tasks in which a participant is asked to choose between a 

small, immediate reward (e.g. $80) and a larger, delayed reward (e.g. $100 in 2 weeks), and 

is generally considered a reliable correlate of impulsivity (Bickel & Marsch, 2001). Steep 

discount rates (i.e., heavily discounting the value of future rewards) are associated with an 

array of negative health and problem behaviors in both adults and adolescents, including 

substance use (Audrain-McGovern et al., 2009; Khurana, Romer, Betancourt, & Hurt, 2018; 



Kim-Spoon, McCullough, Bickel, Farley, & Longo, 2015; Wang, Capous, Koh, & Hou, 

2014) and gambling (Cosenza & Nigro, 2015). Discounting rates are higher in early to mid-

adolescence and then decline into adulthood (Banich et al., 2013; Christakou, Brammer, & 

Rubia, 2011; Khurana et al., 2018; Steinberg et al., 2009; van den Bos, Rodriguez, 

Schweitzer, & McClure, 2015), although Khurana et al.’s (2018) longitudinal study has 

demonstrated that there are sub-populations of adolescents who show different developmental 

trajectories regarding delay discounting, and that it is adolescents who show consistently high 

discounting rates from early adolescence onwards that are likely to subsequently engage in 

risky behavior. 

The role of future-oriented cognition in determining discount rates has attracted much 

recent interest in this area of intertemporal decision making. Specifically, two factors that 

have been found to be related to discount rates are episodic future thinking (Benoit, Gilbert, 

& Burgess, 2011; Bulley, Henry, & Suddendorf, 2016; Peters & Büchel, 2010) and future 

self-connectedness (Bartels & Rips, 2010; Bartels & Urminsky, 2011),  also referred to in the 

literature as future self-continuity (Hershfield, 2011). 

 Episodic future thinking. Episodic future thinking (EFT), or prospection (Gilbert & 

Wilson, 2007) is closely linked to episodic memory (Atance & O’Neill, 2001; Schacter, 

Addis, & Buckner, 2008). Just as episodic memory involves the re-experiencing of an 

autobiographical event that has occurred in the past, EFT involves the pre-experiencing of an 

autobiographical event that might occur in the future, achieved through mental simulation 

(Suddendorf & Corballis, 2007; Szpunar, 2010; Tulving, 2005).  

Researchers have suggested that this capacity to construct detailed simulations of the 

future helps support future-oriented decision making by yielding previews of the emotional 

significance of delayed rewards (Benoit et al., 2011; Boyer, 2008), impeding us from 

discounting their value, and thus countering the tendency to show an impulsive preference for 



immediate rewards (Bar, Bartlett, Noe, & Schank, 2009). Studies have found evidence 

supporting this notion, showing that engaging in EFT during intertemporal choices can 

attenuate temporal discounting in adults (Benoit et al., 2011; Daniel, Stanton, & Epstein, 

2013; Peters & Büchel, 2010). Evidence to support a link between EFT and intertemporal 

choice has also been found in studies of adolescents. Bromberg, Wiehler, and Peters (2015) 

measured EFT skills in adolescents alongside their tendency to discount future rewards, and 

found that the former measure predicted discounting behavior even when controlling for 

variables such as episodic memory skills. Moreover, Bromberg, Lobatcheva, and Peters 

(2017) found that, as in adults, engaging in EFT reduced temporal discounting in an 

adolescent sample. Both of these studies provide initial support for the idea that EFT and the 

tendency to defer gratification are linked in adolescence.   

Future self-connectedness. The extent to which someone discounts future rewards 

has also been found to vary depending on the degree to which they feel their present self is 

connected, or similar, to their future self (Bartels & Rips, 2010; Bartels & Urminsky, 2011; 

Urminsky, 2017). Individuals who rate their present self as being highly connected to their 

future self are less likely to discount delayed rewards in intertemporal choice tasks and more 

likely to save money across their lifespan (Bartels & Rips, 2010; Bartels & Urminsky, 2011; 

Hershfield, Tess Garton, et al., 2009; Urminsky, 2017). Researchers in this area suggest that 

when the future self is seen as disconnected from, or dissimilar to, the present self, it is 

perceived almost as if it were a different person (Hershfield, Wimmer, & Knutson, 2009; 

Hershfield, 2011). As a result, people tend to be less motivated to make decisions that will 

benefit their future self, and more likely to make seemingly irrational and short-sighted 

decisions that benefit their present self (Hershfield, 2011). 

 It has been argued that periods of transition like adolescence can lead to the 

anticipation of personal change, resulting in the present self feeling more disconnected from 



the future self (Bartels & Rips, 2010). Consequently, adolescents may be especially 

vulnerable to making short-sighted decisions that benefit their present self even at a time 

when it is important to be considering the needs and desires of their future self (Nurmi, 

1991). Accordingly, future self-connectedness may be an important construct for 

understanding adolescent impulsive behavior. However, no studies to date have examined 

how future self-connectedness is related to intertemporal choice and other aspects of future-

oriented cognition in adolescents. 

Measuring individual differences in temporal focus and time attitudes  

Work on future thinking in the individual differences tradition has revealed that although 

people are capable of shifting their attention between different time periods depending on 

situational context, they tend to preferentially attend to certain time periods over others 

(Holman & Silver, 1998; Shipp et al., 2009; Zimbardo & Boyd, 1999). The extent to which 

people characteristically devote their attention to thoughts of their past, present and future has 

been referred to as both temporal orientation (Holman & Silver, 1998; Zimbardo & Boyd, 

1999) and temporal focus (Shipp et al., 2009). Future orientation, defined by Zimbardo and 

Boyd (1999) as a cognitive bias toward the future, is associated positively with educational 

achievement (Mello & Worrell, 2006), and negatively with risky behaviors such as substance 

use (Apostolidis, Fieulaine, & Soulé, 2006; Barnett et al., 2013). However, measures of 

temporal orientation, such as the Zimbardo Time Perspective Inventory (Zimbardo & Boyd, 

1999) and the Time Orientation Scale (Holman & Silver, 1998) often integrate items 

assessing temporal focus with items assessing temporal attitudes and other individual 

differences constructs such as conscientiousness. Shipp et al. (2009) argued that it may be 

beneficial to use measures that separate out the amount of time spent thinking about specific 

time periods from one’s attitudes and feelings about such periods. To this end, they 

developed the Temporal Focus Scale (TFS) to assess only levels of cognitive engagement 



with the past, present and future, with high levels of future temporal focus being associated 

with life satisfaction, optimism and risk-taking in adults (Busseri, Malinowski, & Choma, 

2013; Shipp et al., 2009), and life satisfaction, career efficacy and self-esteem in adolescents 

(Chishima, McKay, & Cole, 2017; Chishima, McKay, & Murakami, 2017).  

While the TFS is intended to purely assess levels of cognitive engagement with the 

future, it is possible to assess adolescent’s affective evaluations of the future using measures 

such as the Adolescent Time Attitude Scale (ATI-TA, Worrell & Mello, 2007). Time attitude 

consists of an individual’s emotions and evaluative feelings toward the past, present and 

future (Mello et al., 2009). Attitudes toward the future are a frequently measured dimension 

of future-oriented cognition, and overlap somewhat with concepts such as optimism, 

pessimism, and hope (Johnson, Blum, & Cheng, 2014). Overall, in adolescents, positive 

attitudes toward the future are associated with psychological wellbeing (Andretta, Worrell, & 

Mello, 2014) and educational attainment (Adelabu, 2008; Andretta et al., 2014), in addition to 

lower levels of substance abuse and risk taking (Robbins & Bryan, 2004). There is some 

evidence that temporal focus and time attitudes overlap in that people generally prefer to 

think about the time periods for which they have positive attitudes (Shipp et al., 2009).  

Future Orientation: A single construct? 

Within the individual differences literature, individuals with positive attitudes toward the 

future or those who think often about the future are often referred to as ‘future-oriented’ 

(Robbins & Bryan, 2004; Zimbardo & Boyd, 1999). However, willingness to wait for 

delayed rewards during temporal discounting tasks could also be taken as an indication of a 

future-oriented individual (Steinberg et al., 2009). Furthermore, feeling connected to one’s 

future self and being capable of vividly imagining future episodes might also be characteristic 

of an orientation towards the future. That is, looking across the literature on future thinking, 

there are a number of different ways in which one might operationalize the notion of future 



orientation. Although one might assume these various measures relate to one another, there is 

surprisingly little work exploring how different measures of future orientation overlap, and 

rather mixed findings from those studies that have included more than one measure. Some 

studies with both adolescents and adults have found that measures of future orientation 

derived from Zimbardo’s Time Perspective Inventory are at least modestly correlated with 

delay discounting (Daugherty & Brase, 2010; Göllner, Ballhausen, Kliegel, & Forstmeier, 

2018; Guo, Chen, & Feng, 2017; van den Bos et al., 2015, though see Baumann & Odum, 

2012). However, one recent study with adults suggests that questionnaire-based measures of 

future-orientation themselves are only weakly related (and are differentially related to health 

outcomes; McKay, Perry, Cole, & Worrell, 2018).  

 Turning to EFT, there are mixed findings regarding links between questionnaire-

based measures of future orientation and aspects of EFT. While Arnold, McDermott, & 

Szpunar, (2011) found that future orientation, as measured by the Zimbardo Time Perspective 

Inventory, predicted the degree to which participants reported a sense of “pre-experiencing” 

future events, D’Argembeau, Ortoleva, Jumentier, & Van Der Linden, (2010) did not find 

this relation, although they did find a selective correlation between future orientation and the 

number of sensory details individuals reported about imagined future events.  

 As we have pointed out above, both EFT and future self-connectedness have been 

linked to future-oriented decision making, as measured by intertemporal choice tasks (Bartels 

& Rips, 2010; Bromberg et al., 2015; Hershfield et al., 2011). However, it is not clear how 

these two factors may be interrelated. Indeed, as Hershfield and Bartels (2018) have pointed 

out, as yet we know relatively little about what determines future self-connectedness. 

Hershfield and Bartels (2018) suggest that future self-connectedness may be at least in part 

determined by how vividly individuals imagine the future. However, they also speculate that 

vividly imagining one’s future might facilitate delayed gratification even if it does not affect 



levels of future self-connectedness. In fact, to the best of our knowledge, the roles of EFT and 

future self-connectedness in temporal discounting have never been examined in the same 

study, thus it is unknown whether EFT and future self-connectedness have independent or 

overlapping relations with temporal discounting.  

 In order to examine whether the discussed measures of future thinking reflect, to some 

degree at least, the operation of a single underlying characteristic, the study will examine how 

future temporal focus and future time attitudes relate to EFT, future self-connectedness and 

temporal discounting in adolescents. The study also included one additional measure that we 

have not yet discussed, which was a measure of depression. We included this measure 

because future-oriented cognition has been shown to relate to psychopathology and wellbeing 

(MacLeod, 2017). Depression has been specifically linked with impaired episodic memory 

and EFT (Roepke & Seligman, 2016; Williams et al., 1996), with depressed individuals 

showing a tendency to remember past events and imagine future events that are less specific 

in nature, a phenomenon referred to as over-general memory and over-general future thinking 

(Williams et al., 1996; Williams et al., 2007). Moreover, depressive symptomatology is also 

known to be associated with a tendency to discount future rewards (Jarmolowicz et al., 2014; 

Pulcu et al., 2014). Because of what is known about the relationship between depression, 

EFT, and temporal discounting, we controlled for depression when evaluating the role of EFT 

in adolescents’ delay discounting in this study. This also provided the opportunity to examine 

relations between adolescent depression and all the elements of future-oriented cognition 

discussed so far.  

Knowledge about the relations between depression, future self-connectedness, 

temporal focus and time attitudes in adolescents is limited. Although future self-

connectedness and temporal focus relate to depressive symptoms in adults (McKay, Cole, & 

Percy, 2017; Sokol & Eisenheim, 2016), this association has yet to be replicated in 



adolescents, and while scores on the Adolescent Time Attitude Scale have been linked with 

self-esteem and self-efficacy (McKay, Percy, Cole, Worrell, & Andretta, 2016; Mello et al., 

2009), it is unknown how scores on this scale specifically overlap with depressed mood in 

adolescents. Elucidating how depression influences or is influenced by future-oriented 

cognition in adolescents is of interest given that, and that impaired future-oriented cognition 

might contribute to impaired decision-making, planning and self-regulation (Roepke & 

Seligman, 2016; Taylor, Pham, Rivkin, & Armor, 1998), which is likely to be detrimental to 

adolescents’ development. 

Study Overview 

This study of adolescents included existing questionnaire measures of temporal focus (TFS, 

Shipp et al., 2009) and time attitudes (ATI-TA, Mello & Worrell, 2007), as well as a measure 

of future self-connectedness (adapted from Bartels & Rips, 2010, and Hershfield et al., 2011) 

and of delay discounting (Green, Myerson, & Ostaszewski, 1999). We also assessed EFT by 

using a task in which participants had to generate written descriptions of future events; this 

task also measured episodic memory so that we could examine the selectivity of any relations 

between the other measures of future orientation and EFT by controlling for episodic memory 

skills. The study allowed us for the first time to examine how EFT and future self-

connectedness relate to one another, and also whether these measures independently predict 

variance in adolescent’s tendency to discount future rewards in an intertemporal choice task. 

Finally, we included a measure of depression (Center for Epidemiologic Studies Depression 

Scale, CES-D, Radloff, 1977) in order to explore how the future thinking measures relate to 

psychopathology in adolescents, given that depressive symptomatology has been linked with 

impaired abilities to imagine and make decisions about the future. 

 

 



Method 

Participants 

One hundred and seventy five (61.7% female) adolescent participants aged 11.7 to 18.5 years 

(M = 14.75, SD = 1.84) were recruited from five schools in the region of the UK local to the 

authors’ university. All participants aged under 16 years of age were required to provide 

parental or guardian consent in order to take part. The study received ethical approval from 

the Research Ethics Committee of the psychology department in the authors’ university. In 

terms of age distribution, 43% of adolescents in the sample were 13 and younger, 39% were 

aged 14 to 16 and 17% were aged 17 and over. Participants were tested in groups in their 

schools. 

Measures 

 Temporal Discounting (TD) Task. This was based on the task used by Green et al. 

(1999). Participants were asked to make repeated choices between a large constant reward 

(£100; UK pounds) available after a delay (Tomorrow, day after tomorrow, 1 week, 2 weeks, 

2 months, 6 months and 1 year) and a smaller reward (of 12 values ranging from £5 to £96) 

available immediately. These choices were hypothetical, i.e., participants did not receive any 

reward based on their choices. Each of the 7 delays was paired once with every immediate 

reward resulting in 84 choices. For each participant, the smaller reward was presented in 

ascending order, while the delay to the larger reward was randomized. Subjective values of 

the delayed reward were determined in order to calculate the area under the curve (AUC; 

Meyerson et al., 2001). 

 Discounting data pre-processing. The subjective value of the delayed reward for each 

delay was calculated by determining the participant’s switch point; that is, the point at which 

the participant’s preference for the larger, delayed reward (typically when the value of the 

immediate reward is small) switched to a preference for the smaller, immediate reward 



(typically when the value of the immediate reward is larger). Operationally, this was taken as 

the midpoint between the smallest value of immediate reward accepted and the largest value 

that was rejected (Mitchell & Wilson, 2010). Subjective values and delays were then 

normalized following the process outlined by Myerson, Green, & Warusawitharana, (2001). 

First, subjective values were expressed as proportions of the amount of the maximum delayed 

reward (i.e., the participant’s subjective value at each delay was divided by 100), and delays 

were expressed as proportions of the maximum delay. These normalized values were then 

used as x and y coordinates, with delay on the x axis and subjective value on the y axis. 

Vertical lines were then drawn from each data point on the x axis to create seven trapezoids. 

Using the formula (x2 - x1) * [(y1 + y2)/2], where x1 and x2 are successive delays and y1 

and y2 are the subjective values associated with these delays, the areas of the seven 

trapezoids were calculated. When summed, this gives the total area under the curve (AUC). 

As values were normalized, the AUC ranged from 0 to 1 meaning the smaller the AUC, the 

steeper the participants’ discounting function. 

 Episodic Future Thinking - Remember/Imagine task. Participants’ episodic past 

(EPT) and future thinking (EFT) was assessed in a task using a pen-paper format (see also 

Arnold et al., 2011). The task was adapted from the Child Autobiographical Interview 

(Willoughby, Desrocher, Levine, & Rovet, 2012), which itself is adapted from the 

Autobiographical Memory Interview (Levine, Svoboda, Hay, Winocur, & Moscovitch, 

2002). Participants were asked to remember two past events, one which occurred 3 months 

ago (near) and one which occurred 1 year ago (distant). They were also asked to imagine two 

future events, one which might occur in 3 months and one which might occur in 1 year. All 

participants were first asked to describe a past event that occurred 3 months ago and a future 

event that might occur in 3 months. The order of the third and fourth event (past/future or 

future/past) was counterbalanced across participants (see Gott & Lah, 2014). 



At the beginning of the task, participants were provided with an example list of 

autobiographical events (e.g., a specific birthday party, an event that occurred on holiday, 

graduation etc.), but were instructed, both verbally by the researcher and written on the test 

booklet, that they could describe any event, even if it was not present on the list. Participants 

were explicitly asked to describe specific events, meaning that (a) they had to be personally 

involved in the event, (b) the event was specific to a time and place, and (c) the event 

occurred over no more than one day. They were also verbally instructed that future events 

were to be novel. Participants were also provided with an example of an event that would be 

appropriate (a day spent at Disneyland Paris) and an example of an event that would not be 

appropriate (a two-week holiday in France). Participants had three minutes to describe their 

event by writing down as much detail as possible about what they remembered/imagined. 

This was then followed by a general verbal probe provided by the tester (‘Is there anything 

else you can tell me about that event?’).  

 Scoring of the Remember/Imagine task. Participants’ four event narratives were 

assessed using the Autobiographical Memory Interview Scoring Manual (Levine et al., 2002). 

The written text was segmented into two main categories of details: internal (episodic) and 

external details (non-episodic). Details were categorized as internal if they were directly 

related to the event described, were specific in time and place, and conveyed a sense of 

episodic re/pre-experiencing. Details that did not fit these specifications were categorized as 

external. 

Internal details were then assigned to one of five episodic detail subcategories: a) 

event; b) place; c) time; d) perceptual; and e) emotion or thought. External details were 

assigned to one of four subcategories: a) semantic fact; b) repetition; c) metacognitive 

statements; and d) events that occurred outside of the main event described. Compound 

scores for internal and external scores were calculated by averaging over these subcategories.  



Each described event was also assigned a qualitative experimenter rating assessing the 

episodic richness of the description on a scale of 0 to 6. This rating was used as a measure of 

the extent to which the description evoked an impression of re/pre-experiencing by taking the 

reader back to a specific moment in time and place in which they are able to re-create the 

perceptual, emotional and cognitive contextual detail of the event.   

All event narratives were scored first by the researcher and then by a second, 

independent rater for reliability. Intraclass correlations (ICC; two-way mixed effects model) 

were calculated to examine the covariance and agreement between raters (Portney & 

Watkins, 2000). ICCs were high for past internal details (ICC = .94, p <.001), future internal 

details (ICC = .86, p <.001), past external details (ICC = .84, p <.001), future external details 

(ICC = .84, p < .001), and future episodic richness (ICC = .85, p < .001), and only slightly 

lower for past episodic richness (ICC = .80, p <.001). The internal details provided by 

participants and their episodic richness ratings were highly correlated (r(160) = .91, p < .001 

for future event narratives and r(160) = .86, p <.001 for past narratives). Therefore, these two 

measures were combined using z-scores to give an overall episodic rating for past and future 

event narratives, yielding the EPT and EFT episodic measures respectively. 

 Phenomenological rating scales. After having described each event, participants 

assessed the phenomenal characteristics of the remembered/imagined event using a series of 

rating scales (adapted from D’Argembeau & Van der Linden, 2006). Participants were asked 

about the extent to which visual and other sensory details (sound and smell) were clear (1 = 

not at all, 7 = completely). The clarity of the location and time in which the 

remembered/imagined event took place was also assessed (1 = not at all, 7 = extremely clear). 

Participants also rated their feeling of re-experiencing/pre-experiencing the event (1 = not at 

all, 7 = completely) and sense of mentally travelling to the time when the event 

happened/would happen (1 = not at all, 7 = completely). Three items assessed the emotional 



content of the remembered/imagined event: participants rated their feeling of re-

experiencing/pre-experiencing the emotions associated with the event (1 = not at all, 7 = 

completely), the valence of the event (-3 = very negative, +3 = very positive) and the 

emotional intensity of the event (1 = not strong, 7 = very strong). A final rating scale assessed 

the feeling of subjective distance to the event (1 = quite far away, 10 = very far away).  

Participants provided these ratings for each event they described. 

  Phenomenal characteristic composites. For each event, participants’ ratings of 

sensory (visual, sound, smell), temporal, and locational clarity were summed to create a 

composite score labelled clarity. Participants’ ratings of re-experiencing/pre-experiencing the 

event and ratings of mentally travelling backward/forward in time to when the event 

happened/would happen were summed to create a composite labelled mental time travel. 

Participants’ ratings of re-experiencing/pre-experiencing the emotions associated with the 

event were analysed as a separate variable, as were ratings of emotional intensity, emotional 

valence and temporal distance. Final past and future variables were calculated by averaging 

across the near/distant conditions. Table 1 gives an overview of the EPT and EFT 

phenomenal variables and their associated items. 

 Future self-connectedness. A measure of future self-connectedness was adapted 

from Bartels and Rips (2010) and Hershfield et al., (2011). Participants were asked to think of 

the person they are now (the present self) and the person they think they will be in 5 years 

(the future self) and to rate, on a horizontal scale of 0 – 100, how similar they feel their 

present self and future self to be in terms of 4 dimensions: personality, hobbies, likes-dislikes, 

and overall. The scale was verbally and pictorially anchored at either end by two circles 

representing the present and future self that overlap to different degrees (not overlapping to 

almost completely overlapping) and by the labels ‘completely different’ to ‘exactly the 



same’. Cronbach’s alpha across the 4 dimensions indicated moderate internal consistency (α 

= .64). For the purposes of analysis, an average of the four dimensions was taken. 

 

Temporal Focus Scale (TFS). The TFS (Shipp et al., 2009) is a 12-item scale 

consisting of three four-item subscales assessing an individual’s degree of cognitive 

engagement with the past, present and future. Scores on each subscale are summed and 

divided by 4 to give an average score for that subscale. Past and future temporal focus 

subscales had internal consistency estimates greater than .78. However, present temporal 

Table 1. A summary of EFT and EPT phenomenal variables and the items associated with 

them 

Variable name Item(s) 

Clarity Sum of five items assessing visual clarity, clarity of 

sound and smell, and temporal and locational clarity of 

the remembered/imagined event.  

Mental Time Travel (MTT) Sum of two items assessing extent to which the 

participant re-experienced/pre-experienced the event 

and the extent to which participant felt they travelled 

backward/forward in time to when the event 

happened/would happen. 

Emotional re-experiencing / pre-

experiencing 

One item assessing the extent to which participants felt 

they re-experienced the emotions that had 

happened/pre-experienced the emotions that would 

happen, as they remembered/imagined the event. 

Emotional Intensity One item assessing the strength of the emotions the 

participant felt as they remembered/imagined the 

event. 

Emotional Valence One item assessing whether the remembered/imagined 

event was positive or negative. 

Temporal distance One item assessing how distant the 

remember/imagined event felt (subjectively) to the 

participant. 



focus was less internally consistent (α = .56). This contrasts with the reliability estimates 

reported by Shipp et al., (2009), who found Cronbach’s alpha ranged from .74 to .89, but is 

more similar to those reported by McKay, Percy, Goudie, Sumnall, & Cole, (2012), who also 

found low reliability estimates for the TFS present subscale. 

 Adolescent Time Inventory – Time Attitudes (ATI-TA). The ATI-TA (Mello & 

Worrell, 2007) is a 30-item scale consisting of six five-item subscales (past negative/ 

positive, present negative/positive and future negative/positive) designed to assess how 

adolescents feel about the past, present and future. Typically, scores on each subscale are 

summed and divided by 5 to give an average score for that subscale. For the purposes of this 

study, the negative subscale items for each time period were reverse scored. These reverse 

scored items were then summed alongside the positive subscale items for each corresponding 

time period, and a mean calculated by dividing by 10. These three scales were labelled ‘past 

positivity’, ‘present positivity’ and ‘future positivity’. Internal consistency estimates for the 

three ATI-TA positivity subscales ranged from .89 to .93. This is consistent with previous 

studies that have reported Cronbach’s alpha to range from .70 to .90 (Andretta, Worrell, 

Mello, Dixson, & Baik, 2013; McKay et al., 2016). 

 Center for Epidemiologic Studies Depression Scale (CES-D). The CES-D 

(Radloff, 1977) is a 20-item validated scale used to measure depressive symptoms in the 

general population. Cronbach’s alpha indicated good internal consistency (α = .92). This is 

consistent with reliability estimates reported by other studies using this measure in an 

adolescent sample (e.g., Kelly, Becker, & Spirito, 2017; Yang, Jia, & Qin, 2015) 

Procedure 

Schools were invited to take part in the study by letter which linked to a promotional video 

that outlined the purpose and nature of the study. Five schools in total agreed to take part. 



Schools that agreed to take part were provided with parental information sheets and consent 

forms prior to data collection.  

Data was collected in classroom settings by the same researcher. Parental consent 

forms were collected from participants younger than 16 years on the day of testing. Written 

informed assent was then obtained from participants under the age of 16 years. Written 

informed consent was obtained from participants aged 16 years and over. Two questionnaire 

booklets were then distributed, the first of which contained the measure of future self-

connectedness, ATI-TA, TFS and the CES-D, and the second of which contained the 

temporal discounting task. Participants were instructed to complete the booklets in this order. 

Once the researcher had ascertained all participants were finished, a third booklet containing 

the Remember/Imagine task was distributed. This task was facilitated by the researcher, who 

read aloud the instructions on the front page. Participants were then timed for 3 minutes as 

they wrote, after which they were verbally prompted by the researcher. The researcher then 

waited for the participants to complete the accompanying phenomenological rating scales. 

Once finished, the timer was reset, and the participants were asked to move on to the next 

event. Following this final task, the booklets were collected, and participants were provided 

with a debrief sheet that the researcher read aloud. 

 

Results 

Data pre-processing 

 Missing or unsystematic data & outlier removal. Fifteen adolescents failed to 

complete one or more of the written narratives and/or their associated rating scales and so 

were excluded from any analysis involving EPT or EFT variables.  

Temporal discounting data from eleven participants was identified as non-systematic 

using a procedure outlined by Johnson and Bickel (2008), and so were excluded from 



analysis. Data was deemed non-systematic if any subjective value (of the delayed reward) 

was larger than the subjective value associated with the previous, shorter delay by a 

magnitude greater than 20% of the delayed reward (£20), or if the subjective value associated 

with the final delay (1 year) was not less than the subjective value associated with the first 

delay (1 day) by at least 10% of the later reward (£10). Non-systematic patterns may occur 

due to the participant changing response strategy during the task, a lack of attention on the 

task, or specific time points being associated with a need for money in the participant’s real 

context, such as a birthday party (Wilson, Mitchell, Musser, Schmitt, & Nigg, 2011). 

Three participants were identified as scoring more than 3 SD above the mean on the 

CES-D. Of the TFS and ATI-TA scores, one future temporal focus score, one future 

positivity score and two past positivity scores were identified as being more than 3 SD below 

the mean. Of the phenomenological ratings, two future valence ratings and one past intensity 

rating were more than 3 SD below the mean. These scores were excluded from subsequent 

analysis.  

 Transformations. AUC and depression scores were both highly positively skewed as 

determined by skewness z-scores > 4. Square root transformations reduced AUC and 

depression skewness z-scores  to < 2.  Of the phenomenological rating variables, 5 were 

negatively skewed. Square transformations reduced the skewness z-scores of mean past 

mental time travel, mean past re-experiencing, mean past valence, mean past intensity, and 

mean future intensity ratings to < 2. Of the EPT and EFT scores provided by raters, both past 

and future external detail scores were positively skewed. Square root transformations reduced 

the skewness z-scores of these scores from > 4 to < 1.5. These transformed variables were 

used for the purposes of analysis. 

Descriptive Statistics. Descriptive statistics for the key variables used in the 

following correlation and regression analyses are summarised in Table 2.  



Future self-connectedness, EFT and discounting. To explore the relationships 

between the measures of connectedness to the future self, EFT and temporal discounting, a 

series of partial correlations controlling for age were conducted to address a series of 

questions. These were followed by a hierarchical regression analysis.  

  

 

 Do EFT and future self-connectedness relate to one another? The extent to which 

participants felt connected to their future selves was significantly associated with aspects of 

the episodic detail they included in their future event narratives, although the size of this 

association was small (Ferguson, 2009). During the EFT task, participants who felt more 

connected to their future self provided future event narratives that were more episodic (partial 

r(155) = .25, p = .002). These findings were unique to EFT. As can be seen from Table 3, 

Table 2. Means, standard deviations, medians and range for key variables 

 n M (SD) Median Min – Max 

Future connectedness 175 60.3 (14.6) 60.8 21.3 – 93 

Future positivity 171 3.55 (.54) 3.60 2 – 4.50 

Future focus 174 4.47 (1.12) 4.50 2 – 6.75 

AUC 163 .35 (.27) .26 .026 - .96 

Depression 172 13 (9.5) 10 0 – 44 

Future external details 160 2.72 (1.81) 2.50 0 – 8 

Future episodic 

richness (composite) 
160 0 (1.95) -.27 -2.74 – 6.59 

Future temporal 

distance 
157 5.75 (2.18) 5.50 1 – 10 

Past external details 160 2.42 (1.80) 2.25 0 – 9.25 

Past episodic richness 

(composite) 
160 0 (1.93) .22 -4.30 – 4.90 



future self-connectedness did not relate meaningfully to the episodic detail in participants’ 

past event narratives. 

Do EFT and future self-connectedness relate to discounting behavior in 

adolescents?  As expected, even after controlling for age, future self-connectedness 

correlated significantly with AUC (partial r(160) = .35, p < .001), indicating that adolescents 

who felt more similar to their future selves were less likely to discount the value of future 

rewards. EFT also related meaningfully to discounting behavior. Participants who provided 

future event narratives that were more episodic were less likely to discount delayed rewards 

(partial r(145) = .23, p = .005). This association continued to be statistically significant when 

variance due to performance on the same aspect of the EPT task had been controlled for 

(partial r(144) = .28, p <.001). 

A positive correlation was also observed between AUC and participant’s self-reported 

clarity of EFT (partial r(145) = .20, p = .018), when controlling for age and clarity of EPT. 

When controlling for age and temporal distance of EPT, AUC also correlated negatively with 

subjective temporal distance of the future event (partial r(145) = -.26, p < .001), indicating that 

participants who felt their imagined future events were subjectively farther away discounted 

more than those who felt the events were subjectively closer. The relations between these 

phenomenological ratings of EFT and AUC were selective: clarity of EPT and subjective 

distance of past events were not significantly correlated with AUC. As can be seen from 

Table 3, discounting behavior was not associated with the episodic content of participant’s 

past event narratives. 

Do EFT and future self-connectedness independently predict discounting 

behavior? To address questions about whether future self-connectedness and EFT have 

independent or overlapping relations with temporal discounting, hierarchical regression was  

 



used to identify whether EFT and future self-connectedness independently predicted variance 

in participants’ tendency to discount the future, while controlling for potentially relevant 

variables. 

 First, a reduced linear model was set up including only the control variables as 

predictors of AUC. Control variables were age, external details for past and future events, 

EPT (episodic composite), and CES-D scores. This model explained < 1% of the variability 

in AUC (adjusted R2 = .012), thus falling below Ferguson’s (2009) recommended minimum 

(practical) effect (RMPE) of >.2 for standardised β, and >.04 for adjusted R2. Age was the 

only significant predictor of AUC in this reduced model (see Table 4). Next, a reduced model 

was set up with the additional variable of future self-connectedness. This model explained 

14% of the variance in AUC (adjusted R2 = .14). Age remained a significant predictor of 

AUC. Future self-connectedness was also a significant predictor of AUC. The addition of 

Table 3. Partial correlations controlling for age showing the relationships between key 

variables. 

 1 2 3 4 5 6 

1 Connectedness -      

2 Future positivity 
-.032 

(168) 
-     

3 Future focus 
-.15* 

(171) 

.49** 

(167) 
-    

4 AUC ∆ 
.35** 

(160) 

-.006 

(156) 

-.016 

(159) 
-   

5 Depression ∆ 
-.21* 

(169) 

-.41** 

(166) 

-.043 

(169) 

-.15 

(157) 
-  

6 Past episodic richness 
.083 

(155) 

-.008 

(151) 

-.033 

(155) 

.009 

(145) 

-.098 

(153) 
- 

7 Future episodic richness 
.25* 

(155) 

.040 

(151) 

.049 

(155) 

.23* 

(145) 

-.065 

(153) 

.56** 

(155) 

** p < .001 
* p < .05 
∆ transformed variable 
 



future self-connectedness in this model led to a significant increase in R2 of .13, F(1,141) = 

22.3, p < .001. 

A final full model was set up with the additional variable of EFT (episodic 

composite). This full model significantly predicted AUC, R2 = .22, F(7,140) = 5.53, p < .001, 

and explained 18% of the variability in AUC scores (adjusted R2 = .18). The addition of EFT 

led to a significant increase in R2 of .041, F(1,140) = 7.31, p = .008. Both future self-

connectedness and EFT were significant predictors of AUC. Age remained a significant 

predictor of AUC in the full model. Future self-connectedness uniquely explained 9% (sr2 = 

.091) of the variance in AUC, while EFT and age explained 4% (sr2 = .041) and 3% (sr2 = 

.034) of the variance respectively. Unexpectedly, past episodic detail was also a significant 

predictor of AUC in this final model, although as it explained only 2% of the variance in 

AUC, both it and age fall below Ferguson’s (2009) minimum RMPE of .04.   

Most importantly, both future self-connectedness and EFT independently predicted 

significant amounts of variance in temporal discounting when controlling for future external 

details, and after controlling for a number of other potentially confounding variables. 

 How do the measures of future orientation overlap? We examined relations 

between the various measures of future orientation included in the study. The relations 

between the measures (temporal discounting, EFT and future-self-connectedness) which our 

analyses had shown to be related, and measures of attitudes towards and engagement with the 

future, were of particular interest. To summarize, these latter measures were related to each 

other. Thus, more positive attitudes towards the future were associated with greater cognitive 

engagement with the future (partial r(167) = .49, p < .001). Although a small, but negative 

association was found between future temporal focus and future self-connectedness (partial 

r(171) = -.15, p = .045), positivity about and engagement with the future were unrelated to 

temporal discounting, or the episodic content of participants’ EFT (see Table 3).  



 

 We also examined correlations between the phenomenological ratings of EFT and the 

other future measures; these are reported in Table 5 (partial correlations controlling for age 

only). In summary, emotional intensity, mental time travel (MTT), and the extent to which 

participants reported pre-experiencing future emotions were all related both to positive 

attitudes towards the future and the amount of cognitive engagement with the future. 

Adolescents who reported more frequent engagement with the future also reported great 

clarity during EFT (partial r(155 )= .24, p = .003). Again, these relations were selective to 

EFT: the equivalent phenomenological ratings for EPT were not significantly related to 

attitudes to or cognitive engagement with the future.  

Table 4. Hierarchical regression predicting temporal discounting (AUC) 

Variable 
Model 1 Model 2 Model 3 

B β B β B β 

Constant .23  -.25  -.15  

Age .026* .20 .026 .21* .025 .20* 

EPT (episodic composite) -.003 -.021 -.006 -.052 -.024 -.20* 

Past external details∆ -.018 -.047 -.023 -.060 -.025 -.068 

Future external details∆ .032 .082 .044 .11 .054 .14* 

Depression∆ -.025 -.13 -.010 -.051 -.011 -.060 

Future-self connectedness   .006 .37** .005 .32** 

EFT (episodic composite)     .030 .26* 

 

Adjusted R2 .012  .14  .18  

F 1.35  5.01**  5.53**  

ΔR2 .046  .13  .041  

ΔF2 1.34  22.3**  7.31*  

** p < .001 
* p < .05 
∆ transformed variable,  ΔR2 = change in R2,  ΔF2 = change in F2 



 

Relations between future thinking and depression. CES-D scores were largely unrelated 

to participant’s EFT and EPT, although there was an association between the valence of the 

participant’s past and future thinking and depressive symptoms. Participants who scored 

higher on the CES-D were more likely to remember negative past events (partial r(151) = -.19, 

p = .02) and to imagine more negative future events (partial r(152) =  -.21, p = .01). Although a 

negative association was observed between CES-D scores and AUC, suggesting higher 

depressive scores were associated with greater discounting behavior, this correlation was not 

significant (partial r(157) = -.15, p = .057). 

Table 5. Partial correlations controlling for age showing the relationships between key variables and 

the phenomenology of participants’ EFT. 

 Future 

clarity 

Future  

MTT 

Future  

EmP 

Future 

valence 

Future em. 

intensity∆ 

Future 

distance 

Connectedness 
.10 

(155) 

-.033 

(154) 

-.025 

(154) 

.00 

(152) 

.08 

(154) 

-.15 

(152) 

Future positivity 
.16 

(151) 

.24* 

(151) 

.26** 

(151) 

.16 

(150) 

.17* 

(151) 

-.09 

(150) 

Future focus 
.24* 

(155) 

.26** 

(154) 

.25* 

(154) 

.10 

(152) 

.24* 

(154) 

-.16 

(152) 

AUC∆ 
.19* 

(145) 

-.050 

(145) 

-.086 

(145) 

-.10 

(144) 

-.061 

(145) 

-.26** 

(145) 

Depression∆ 
-.05 

(153) 

-.08 

(153) 

-.05 

(153) 

-.21* 

(152) 

-.11 

(153) 

.01 

(152) 

Past episodic richness 
.33** 

(155) 

.21* 

(154) 

.18* 

(154) 

.20* 

(152) 

.28** 

(154) 

.05 

(152) 

Future episodic richness 
.44** 

(155) 

.25* 

(154) 

.23* 

(154) 

.17* 

(152) 

.25** 

(154) 

-.12 

(152) 

MTT = Mental Time Travel, EmP = Emotional Pre-experiencing 
** p < .001 
* p < .05 
∆ transformed variable 



 Future self-connectedness was significantly correlated with CES-D scores (partial 

r(169) = -.21, p = .006), indicating that adolescents who felt more connected to their future 

selves reported fewer depressive symptoms. Perhaps unsurprisingly, positive attitudes about 

the future were also associated with lower CES-D scores (partial r(166) = -.41, p <.001). As is 

shown in Table 3, temporal focus was unrelated to depressive symptoms. 

 

Discussion 

Our study of future thinking used the widest range of tasks to date, and the results provide a 

number of new insights into future thinking in adolescents. First, although adolescents who 

felt more connected to their future self imagined the future (but not the past) with greater 

episodic richness, future self-connectedness and EFT independently predicted temporal 

discounting. These results suggest that measures of future self-connectedness and EFT tap 

into some of the same processes whilst, at the same time, predicting different aspects of the 

tendency to discount the future. Although this pattern of results accords with intuitions that 

EFT and future self-connectedness are related, it makes it unlikely that future self-

connectedness and EFT interventions decrease impulsive decisions because they both tap into 

identical underlying psychological processes.  

A second important cluster of findings is that although adolescents’ future time 

attitudes and future temporal focus were quite strongly associated, neither was found to be 

strongly related to future self-connectedness, temporal discounting, or the quality of EFT (as 

measured by the richness of episodic information participants produced). These results 

suggest that frequent cognitive engagement with the future and positive attitudes toward the 

future are not sufficient to make adolescents feel connected to their future selves or prioritize 

the future in decision making. Furthermore, they suggest that different measures of future 

thinking may tap into different aspects of what it means to be future-oriented.  



The third set of notable findings concerns the selective relationships observed 

between depressive symptoms and measures of future thinking. Adolescents with high 

depression scores felt significantly less connected to their future self and were more likely to 

imagine negative future events, but somewhat surprisingly in the light of the adult literature 

on depression and episodic thinking (Hallford, Austin, Takano, & Raes, 2018), they did not 

generate less episodically rich future (or past) event narratives. Moreover, there was not a 

strong association observed between depression scores and temporal discounting.  

EFT, future self-connectedness and temporal discounting 

Temporal discounting was related to a number of other measures. Using a larger sample, this 

study replicated Bromberg et al.’s (2015) previous finding of an association between EFT 

capabilities and temporal discounting in adolescents. There was also an association between 

the clarity with which participants imagined future events and temporal discounting, as well 

as between how far away imagined future events felt and discounting. The latter finding is 

consistent with existing suggestions that temporal discounting is in part determined by the 

subjective distance of future time points, i.e., that there will be reduced discounting if future 

time points feel closer (Zauberman, Kim, Malkoc, & Bettman, 2009) We also demonstrated 

for the first time that the association between future self-connectedness and temporal 

discounting previously observed in adults (see Urminsky, 2017) extends to an adolescent 

sample. Adolescence is conceived of as a period in which the sense of self can change 

dramatically (Habermas & Bluck, 2000; Kroger, Martinussen, & Marcia, 2010; Sebastian, 

Burnett, & Blakemore, 2008), thus it is striking that the link between future self-

connectedness and delay discounting can be observed in this population. Adolescents’ 

judgments in the self-connectedness task were meaningfully related to other variables, 

including depression, indicating that this simple task may be a useful one for use with this 



population, and future research could use this measure to explore more carefully the broader 

significance of self-connectedness in the adolescent period.  

 One of the study’s aims was to address the question of whether the constructs of EFT 

and future self-connectedness overlap, and whether they independently predict variance in 

delay discounting in a sample of adolescents. To the best of our knowledge, this study is the 

first to report a correlation between EFT and future self-connectedness in any sample. 

However, it is not clear whether this reflects a causal relation between the two, and if so what 

the direction of causation may be. It seems plausible that the ability to richly imagine the 

future might assist in helping one feel connected to it (Blouin-Hudon & Pychyl, 2017; 

Hershfield & Bartels, 2018) and that EFT provides this rich imagination, but alternatively it 

could be that representing one’s future self as stable and continuous provides a backdrop for 

more richly imagining the future. That future self-connectedness was correlated with 

adolescents’ EFT, and that both independently predicted discounting, suggests that EFT and 

future self-connectedness are related, but distinct constructs. While EFT may be a mechanism 

that affects discounting rates through making salient the significance of future rewards 

(Boyer, 2008), it has been argued that conceiving of and having concern for one’s future need 

not depend on EFT (Craver, Kwan, Steindam, & Rosenbaum, 2014; Kwan et al., 2015), as 

evidenced by the fact that individuals with EFT deficits can use autobiographical knowledge 

to make future-oriented decisions. Individual differences in underlying beliefs about 

continuity in the self, and a tendency to feel responsible for (Bryan & Hershfield, 2012), or to 

empathize with (Blouin-Hudon & Pychyl, 2017), oneself in the future may account for the 

variance in temporal discounting that is uniquely explained by future self-connectedness. 

That EFT and future self-connectedness independently predict temporal discounting 

in adolescents raises hope for new, more powerful interventions designed to improve 

adolescent decision making.  Some recent interventions deliberately employ prompts used by 



EFT researchers but with the aim of increasing perceived self-continuity by increasing the 

vividness of the future self (see Kaplan, Reed, & Jarmolowicz, 2016; Wu, Cheng, & Chiou, 

2017). For example, Blouin-Hudon and Pychyl (2017) showed that asking students to 

regularly listen to an audio file designed to prompt them to imagine, with episodic detail, 

their future self at the end of the semester reduced procrastination over academic tasks, by 

increasing empathy felt for the future self. However, at the same time, their manipulation 

produced increases in perceived self-continuity that were mediated by increases in the 

vividness of the future self. The results of Blouin-Hudon and Pychyl’s study, and our own, 

suggest that (1) the relations between EFT and future self-connectedness are complex, and (2) 

interventions designed to reduce risky decision making in young adults might be made more 

effective by incorporating prompts to EFT as well as elements designed to increase perceived 

self-continuity. 

There are two important caveats to our discussion thus far. First, the correlational 

nature of this study means that careful experimentation will be required to establish the nature 

and direction of the causal relationships amongst the variables EFT, future self-connectedness 

and temporal discounting. Second, because we aimed for a larger sample than did Bromberg 

et al (2015), we employed group-based testing and for this reason did not include a measure 

of intelligence. Although Bromberg and colleagues found that EFT predicted discounting 

when intelligence was controlled for, they also found that intelligence accounted for 

significant variance in discounting rates, in line with previous studies indicating a link 

between intelligence and discounting (Shamosh & Gray, 2008; Steinberg et al., 2009). We 

suspect that the link between EFT and discounting that we report may not simply reflect the 

contribution of intelligence to both measures, because the relation was a selective one: EPT 

did not show a correlation with discounting despite a well-established association between 

episodic memory skills and intelligence in a variety of populations (e.g., Herlitz & Yonker, 



2002; Leeson et al., 2010; Ratcliff, Thapar, & McKoon, 2011). The relation between EFT and 

discounting held up controlling for episodic memory, as well as for depressive 

symptomatology. Nevertheless, future studies should include measures of intelligence.  It 

may also be of interest to explore whether these associations persist were another measure of 

discounting to be used. For example, Bartels and Rips (2010) observed significant 

associations between a measure of future self-connectedness and participants’ tendency to 

discount future rewards of gift cards and days off. Such discounting measures may have 

considerable potential for use with children and adolescents. 

Different measures of thinking about the future 

A striking finding from our study is that although we found associations between the richness 

of EFT, future self-connectedness and temporal discounting, these variables were not 

associated with measures of future time attitude and future temporal focus. However, these 

latter two variables were associated. Thus, there appear to be two clusters of measures 

purporting to reveal how adolescents think about the future. This pattern conflicts with the 

tendency to group a number of future-oriented constructs together under the rubric of “future 

orientation” (Steinberg et al., 2009).  When referring to a future-oriented adolescent, it is 

typically meant that the adolescent thinks often, and feels positively, about the future 

(Robbins & Bryan, 2004; Zimbardo, 1999). It may be tempting then to assume that this 

adolescent would also discount the future less, feel more connected to their future self, and 

imagine the future more vividly in EFT. We found no evidence to support this assumption. 

However, we note that, although EFT, as measured in terms of the amount of episodic 

information participants produced, was not related to attitudes towards and cognitive 

engagement with the future, some of the phenomenological ratings of EFT were correlated 

with these latter measures. Specifically, positivity towards the future and greater cognitive 

engagement with the future were related to the extent to which participants reported “pre-



experiencing” future events/emotions and the intensity of the associated emotions (see also 

Arnold et al., 2011). The causal underpinnings of these associations are not clear: it could be 

that participants with a positive attitude towards and greater cognitive engagement with the 

future spend more time thinking about the future, leading to their future imaginings being 

more emotionally rich. An alternative possibility is that these associations reflect emotion 

regulatory style (D’Argembeau & Van der Linden, 2006), with adolescents who are more 

likely to supress their emotions scoring lower on this set of measures.  

 Taken as a whole, the results of this study provide no evidence to justify the 

assumption that an adolescent with a positive attitude toward the future, and who thinks often 

about the future would also be considered ‘future-oriented’ if another measure, such as 

temporal discounting or future self-connectedness, were used. Researchers should therefore 

be clear which future-oriented construct they are specifically referring to when they refer to 

an individual as ‘future-oriented’. On the basis of our previous discussion, it may be 

advisable for researchers to distinguish between measures which require adolescents to 

engage with a future self and those which merely assess their attitudes towards, or cognitive 

engagement with, the future. 

Our results also have implications for debates about how best to measure attitudes 

towards, and engagement with, the future. The absence of association between future 

positivity, future temporal focus and impulsivity raises questions about whether these 

constructs should be measured separately in risk taking research. A critique of Zimbardo’s 

Time Perspective Inventory (ZPTI, Zimbardo & Boyd, 1999) is that it integrates constructs 

such as time attitudes and temporal focus with other individual differences factors, such as 

aspects of personality (Shipp et al., 2009). Using the ZPTI, future-oriented individuals have 

been shown to not only discount less (van den Bos et al., 2015), but to be less likely to 

engage in risk taking behaviors (Rothspan & Read, 1996; Zimbardo, Keough, & Boyd, 1997). 



However, when assessed separately in the present study, attitudes and focus failed to show an 

association with the discounting measure and have failed to relate to risk taking behaviors in 

previous research (McKay et al., 2012). This might suggest that other individual differences 

factors, as assessed by measures like the ZPTI, may be more important for predicting 

impulsivity and engagement in risk taking behaviors than attitudes and focus toward the 

future alone.  Future work will be required to resolve the predictive utility of standalone 

measures of temporal attitudes and engagement compared to multiplex measures such as the 

ZPTI. 

Depressive symptomatology and thinking about the future 

A secondary aim of this study was to explore how depressive symptoms and adolescent 

future thinking relate to one another, given that depression has previously been linked with an 

impaired ability to generate episodically rich future events (Williams, 1994) and to discount 

the future (Jarmolowicz et al., 2014; Pulcu et al., 2014; Yoon et al., 2007).  Although 

previous research with adults suggests that adults with symptoms of depression provide less 

episodic and more general descriptions of future events (e.g. Dickson & Bates, 2006), we 

found no evidence for a link between EFT and depression in our adolescent sample. The 

absence of an association between EFT and depressive symptomatology may be due, in part, 

to the explicit nature of the EFT task used here, which might lack the sensitivity to identify 

overgeneral future thinking in adolescents in a non-clinical setting. Although such tasks have 

successfully shown EFT overgeneralization in clinically depressed adults (Roepke & 

Seligman, 2016), the use of a task that involves explicit prompting to produce descriptions of 

specific one-off future events is not always sufficiently sensitive in a non-clinical population 

(Anderson, Boland, & Garner, 2016; Raes, Hermans, Williams, & Eelen, 2007). Future 

studies exploring impairments in EFT in adolescents with depressive symptoms might 



consider utilizing alternative methods, such as the sentence completion task (Raes et al., 

2007), and also consider the emotional content of any cues (Anderson et al., 2016). 

 We also failed to find a significant relationship between depressive symptoms and 

delay discounting in our sample. This is not the first study to fail to find an association 

between depressive symptoms and temporal discounting in an adolescent sample (see Nigro, 

Cosenza, & Ciccarelli, 2017). The inconsistent findings in the literature may be due to the 

existence of opposing effects: whereas depressive symptomatology in general may be 

associated with impaired EFT and thus lead to increased temporal discounting, anhedonia, 

which is an important component of depression, appears to be associated with decreased 

temporal discounting, due to decreased interest in the present (Lempert & Pizzagalli, 2010). 

Thus, in any particular sample, the effects of anhedonia may mask any effects of more 

general depressive symptoms on discounting rates. 

Our results did show that, consistent with the hypothesized link between depressive 

symptomatology and EFT, adolescents with depressive symptoms were more likely to 

imagine negative future events during the EFT task, supporting the work of a number of 

researchers interested in how depression impacts on future thinking (MacLeod, 2017; Miles, 

MacLeod, & Pote, 2004). It is believed that negative events are more accessible to 

individuals experiencing depression and thus are more easily generated (MacLeod & Byrne, 

1996; MacLeod & Cropley, 1995). The episodic simulation of positive future events likely 

serves to elevate mood and to challenge negative thoughts about what may lie in the future 

(Pictet, Coughtrey, Mathews, & Holmes, 2011). Consequently, it is argued that the inability 

to envisage such positive future events might have a reciprocal relationship with depression. 

In other words, depressive thinking might lead to the imagination and anticipation of a bleak 

future, which would further serve to entrench low mood (Roepke & Seligman, 2016).  



Adolescents with greater depressive symptoms also felt less connected to their future 

selves. This finding replicates an association recently found in adults and extends it to an 

adolescent sample (Sokol & Eisenheim, 2016). Due to the correlational nature of this study, 

the direction of this relationship is unknown, although Sokol and Eisenheim (2016) propose 

that feeling disconnected from the future self could be both a cause and consequence of 

depression. The precise nature of the link between depressive symptomatology and future 

self-connectedness might be addressed in future research.  

Conclusion 

The results of our study have shown for the first time that EFT and future self-connectedness 

in adolescents are associated constructs, but that they independently predict discounting 

behavior. This pattern of results has implications for how we characterize the effects of 

earlier interventions to improve decision making and how we might design future 

interventions to reduce adolescents’ tendency to take risks such as substance abuse, carrying 

a knife or having unprotected sex. The results also suggest that measures of adolescent future 

thinking may cluster, according to whether they necessitate consideration of the self in the 

future. Different measures of adolescent future thinking may assess very different things and 

researchers should exercise care when choosing how to measure future thinking in 

adolescence.  In particular, our results suggest that positive attitudes toward the future and 

cognitive engagement with the future are not predictors of impulsive choice, as measured by 

the delay discounting task.  

Future thinking is of profound importance during adolescence (Nurmi, 1991) and in 

order to help adolescents make good decisions about their future, it is important that we 

understand how to measure how they think about the future and which interventions are 

likely to be most effective in helping them make the best decisions. On the basis of our 

results, we suggest that increasing the vividness with which they consider a future self (to 



whom they feel closely connected) is likely to be an effective way of helping adolescents 

make better decisions about the future. 
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