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Impact of age-relevant goals on future thinking in younger and older adults
Leann K. Lapp and Julia Spaniol

Department of Psychology, Ryerson University, Toronto, Ontario, Canada

ABSTRACT
This study investigated how personal goals influence age differences in episodic future thinking.
Research suggests that personal goals change with age and like autobiographical memory,
future thinking is thought to be organised and impacted by personal goals. It was
hypothesised that cueing older adults with age-relevant goals should modulate age
differences in episodic details and may also influence phenomenological characteristics of
imagined scenarios. Healthy younger and older adults completed the Future Thinking
Interview [Addis, D. R., Wong, A. T., & Schacter, D. L. (2008). Age-related changes in the
episodic simulation of future events. Psychological Science, 19(1), 33–41. doi:10.1111/j.1467-
9280.2008.02043.x] adapted to activate age-appropriate goals. Narratives were scored with an
established protocol to obtain objective measures of episodic and semantic details.
Subjective features such as emotionality and personal significance showed age differences as
a function of goal domain while other features (e.g., vividness) were unaffected. However,
consistent with prior reports, older adults produced fewer episodic details than younger
adults and this was not modulated by goal domain. The results do not indicate that goal
activation affects level of episodic detail. With respect to phenomenological aspects of future
thinking, however, younger adults show more sensitivity to goal activation, compared with
older adults.
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Interest in prospection, or future-oriented cognition, has
grown substantially in recent years (e.g., Schacter, Addis,
& Buckner, 2008; Szpunar & Radvansky, 2016). One par-
ticular type of prospection has garnered special atten-
tion, especially from memory researchers. Termed
episodic future thinking (EFT), it is the ability to mentally
simulate hypothetical scenarios (Atance & O’Neill, 2001;
Szpunar, 2010). Just as we can re-experience our per-
sonal pasts through autobiographical memory, we can
also “mentally time travel”, or project ourselves into the
future, to vividly pre-experience a hypothetical event.
EFT is presumed to take advantage of the flexible,
often error-prone nature of memory in order to construct
novel simulations of the future using existing personal
memories (Schacter, 2012; Schacter & Addis, 2007). This
understanding of EFT is described by the constructive epi-
sodic simulation hypothesis (Schacter & Addis, 2007) and
empirical support stems from the fact that both episodic
memory and EFT are underpinned by similar neural net-
works that include the hippocampus and medial tem-
poral lobes (Schacter, 2012). In addition, research on
patients with amnesia shows that these individuals also
have difficulty projecting themselves into their personal
future (e.g., Gamboz et al., 2010; Kwan, Kurczek, & Rosen-
baum, 2015; Rosenbaum et al., 2005; Tulving, 1985). Simi-
larly, studies investigating EFT in healthy older adults

(e.g., Addis, Wong, & Schacter, 2008; Cole, Morrison, &
Conway, 2013; Gaesser, Sacchetti, Addis, & Schacter,
2011), in those with Alzheimer’s disease (El Haj,
Antoine, & Kapogiannis, 2015), or other neurological con-
ditions (for a review, see Irish & Piolino, 2015) suggest
similar deficits in EFT and autobiographical memory.
Despite this evidence, the constructive episodic simulation
hypothesis is likely an incomplete account of EFT (Schac-
ter et al., 2008) in that contributions from other memory
systems and broader cognitive domains have yet to be
fully delineated. Moreover, with respect to EFT and
healthy aging, differences in narrative style and com-
munication goals have been suggested as potential con-
tributors to the age differences (e.g., Gaesser et al., 2011;
Trunk & Abrams, 2009). The purpose of the current study
was to investigate how age-related changes in personal
goals may influence EFT ability in younger and older
adults.

EFT and aging

Whereas age-related deficits in episodic memory are well
documented (Craik & Salthouse, 2000), so far only a
handful of studies have investigated age-related changes
in the ability to imagine the future (for a review, see Schac-
ter, Gaesser, & Addis, 2013). The existing evidence suggests
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that, on both autobiographical memory and EFT tasks,
older adults tend to produce fewer “internal”, or episodic,
details than do younger adults (Addis et al., 2008;
Gaesser et al., 2011; Levine, Svoboda, Hay, Moscovitch, &
Winocur, 2002). At the same time, older adults add signifi-
cantly more semantic and tangential details to their
responses. Further, subjective ratings indicate that older
adults report a reduced sense of re-experiencing (or pre-
experiencing) their events compared with younger
adults, which is consistent with an age-related shift
towards semantic retrieval (Abram, Picard, Navarro, &
Piolino, 2014). In other words, aging appears to be
accompanied by a reduction of autonoetic awareness, or
the ability to mentally represent and be aware of subjective
experiences (Tulving, 1985; Wheeler, Stuss, & Tulving,
1997), in both temporal directions of mental time travel.

These age differences have been contextualised within
a larger body of cognitive aging literature, which suggests
that generally, there are age-related deficits in episodic
memory (e.g., Zacks, Hasher, & Li, 2000), whereas semantic
memory is maintained or even improves with age (e.g.,
Adams, Smith, Nyquist, & Perlmutter, 1997). This general
reduction in episodic specificity has been related to degra-
dation in prefrontal cortex integrity (Cabeza, Anderson,
Houle, Mangels, & Nyberg, 2000), causing older adults to
lose “resolution power” such that they remain at higher,
more general levels of autobiographical memory (Levine
et al., 2002). As such, rather than eventually retrieving
specific, episodic details, they retrieve disproportionately
more semantic and non-specific information (Craik &
Grady, 2002) and this appears to extend to EFT.

The reconstructive nature of both autobiographical
memory retrieval and EFT requires the integrity of rela-
tional processes, and research suggests that older
adults have difficulty with binding and relational pro-
cesses per se (e.g., Naveh-Benjamin, 2000). Relational
memory, just like autobiographical memory and EFT,
engages the hippocampus (Giovanello, Schyer, & Ver-
faellie, 2004). Neuroimaging evidence has shown that:
(i) the level of episodic detail generated for autobiogra-
phical memories correlates with the number of details
imagined for future events, and that (ii) the degree of
impairment on measures of relational memory corre-
lates with the degree of episodic detail for past and
future events (Addis, Wong, & Schacter, 2007; but see
Cole et al., 2013; and D’Argembeau, Ortoleva, Jumen-
tier, & Van der Linden, 2010 for a lack of relationship
between behavioural measures of relational memory
and EFT). Both younger and older adults demonstrate
left hippocampal engagement when retrieving past
events, and additionally recruit the right hippocampus
for future events, which is interpreted to reflect the
increased relational processing demands (Addis et al.,
2007). In other words, the age differences in internal
details for both past and future events are attributed
to changes in relational and episodic memory (Addis
et al., 2008).

EFT and goals

Despite the strong evidence supporting the contribution of
memory, other cognitive processes also contribute to EFT.
For example, studies have shown that generating autobio-
graphical memories and future scenarios makes demands
on executive function (D’Argembeau et al., 2010) and
working memory (e.g., Abram et al., 2014; Cole et al.,
2013). Both of these domains show declines with age
and have been shown to predict some of the decreases
in specificity in both autobiographical memories and EFT
(Abram et al., 2014). Semantic memory and conceptual
knowledge have also been found to play key roles in EFT
(e.g., Irish & Piolino, 2015; Irish, Addis, Hodges, & Piguet,
2012).

While the emphasis has been on uncovering the cogni-
tive and neural underpinnings of mental time travel,
several findings have also highlighted the role of motiv-
ation. Indeed, one of the hallmarks of autobiographical
thinking is that it involves the self (e.g., Chessell, Rathbone,
Souchay, Charlesworth, & Moulin, 2014; Conway, 2005).
That is, autobiographical thinking is implicated in how indi-
viduals maintain a coherent sense of self across time, often
through the formation of an autobiographical narrative
(McAdams, 2006). This narrative is extended in time,
encompassing both semantic and episodic features of
one’s past as well as hopes and goals for the future (Rath-
bone, Conway, & Moulin, 2011). In fact, individuals with
impaired episodic memory, such as those with Alzheimer’s
disease, have been shown to experience a decrease in the
sense of “temporally extended self” (Addis & Tippett, 2004)
and a decreased sense of self-concept (Martinelli, Anssens,
Sperduti, & Piolino, 2013).

Theoretically, both autobiographical memory and EFT
are presumed to be organised and regulated by goal rep-
resentations (e.g., Conway, 2005; Conway & Loveday,
2015). In a prominent theoretical model of autobiographi-
cal memory, Conway and Pleydell-Pearce (2000) proposed
that memories are constructed in the self-memory system
and are integral to the experience of the self. The self-
memory system is comprised of an autobiographical
knowledge base, which contains semantic information
about the self, and the working self, which is the active
set of personal goals. The working self is hypothesised to
filter what is stored and extracted from the autobiographi-
cal knowledge base (Conway & Loveday, 2015). As such,
goals are postulated to play a critical role in the regulation
of memory (e.g., McAdams, Diamond, de St. Aubin, & Mans-
field, 1997). For instance, Conway and Holmes (2004) had
older adults freely recall memories from multiple life
stages. Thematic analysis of memories for various psycho-
social themes indicated that memories that were once
highly relevant to the individual during a particular life
period (e.g., identity formation during young adulthood)
remain highly accessible when memories from that
particular period are recollected. Thus, one of the
important functions of the working self is to maintain
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accessibility of memories that are related to salient goals
(Conway, 2005).

Emerging evidence suggests that EFT is similarly shaped
by personal goals. D’Argembeau and Mathy (2011) demon-
strated that the construction of episodic future events gen-
erally begins with the establishment of general knowledge
of one’s personal future, which provides the scaffolding
onto which episodic details may be added later. They
also demonstrated that this general personal knowledge
is organised according to personal goals. Cueing partici-
pants with personally relevant goals facilitated the for-
mation of future events (see also Christian, Miles, Fung,
Best, & Macrae, 2013; Demblon & D’Argembeau, 2014; Sta-
warczyk & D’Argembeau, 2015). Cole, Staugaard, and
Berntsen (2015) measured voluntary and involuntary
mental time travel, which is the ability to mentally relive
past events or preview future ones (Wheeler et al., 1997).
They found that future-directed mental time travel was
more strongly related to current concerns and goals than
were memories. Furthermore, representations related to
current concerns and goals were rated as more vividly ima-
gined. Others have shown how another form of semantic
knowledge, the “cultural life script”, which is composed
of culturally specific events that are expected to occur
throughout a prototypical lifespan, also guides the con-
struction of both autobiographical memories and EFT
(Bohn & Berntsen, 2013; Grysman, Prabhakar, Anglin, &
Hudson, 2010). Overall, the evidence suggests that both
memories and imagined scenarios strongly relate to
one’s sense of self and that the activation of semantic
knowledge, in the form of “cultural life scripts”, or as per-
sonal goals, may help facilitate mental time travel.

Recent work in our laboratory (Lapp & Spaniol, 2016)
investigated how another type of motivational construct,
known as “possible selves”, changes with age (Markus &
Nurius, 1986). Possible selves describe who an individual
hopes or believes they ought to become in the future. Pre-
sumably, possible selves help regulate current behaviour
by providing a point of reference. Individuals are motivated
to decrease the discrepancy between hoped-for selves and
to avoid becoming feared future selves in order to main-
tain a sense of well-being (Carver & Scheier, 1982). We
investigated how discrepancies between current and
future selves change with age, and also performed the-
matic analyses of the specific types of selves generated
by the younger and older participants. Our results indi-
cated that the magnitude of discrepancy between
current and future selves does not change with age but
that the types of selves do. Both younger and older
adults prioritised interpersonal goals, naming possible
selves such as “caring” or “loving” most frequently.
However, there were also important shifts that occurred
with age. Older adults generated significantly more poss-
ible selves from the domain of duties/obligations, charac-
terised by attributes such as “punctual” and “responsible”,
as well as from the domain of health, including attributes
such as “fit”. In contrast, younger adults generated

significantly more possible selves characteristic of achieve-
ment themes, such as “successful” or “leader”. Thus, both
older and younger adults were able to project themselves
into the future in terms of an abstract, semantic self-con-
struct, and the types of future selves they envisioned
showed both stability as well as change. These findings
are consistent with motivational theories of lifespan devel-
opment (e.g., Baltes, 1997; Carstensen, Isaacowitz, &
Charles, 1999; Ebner, Freund, & Baltes, 2006), which postu-
late age-related shifts from the pursuit of gains and the
acquisition of resources, knowledge, and relationships,
towards the prevention of losses and the maintenance of
resources, relationships, and positive experiences. Thus,
the changing goals of younger and older adults are
expressed in abstract, conceptual future projections, and
it may be possible that there is also a relationship
between motivational themes and EFT.

The current study and hypotheses

The present research investigates how personal goals,
which are age-dependent, may modulate the ease with
which individuals produce simulations of future scenarios.
To our knowledge, the contribution of goals in explaining
age differences in EFT has not been explored. Adapting
the typical cueing paradigm utilised to measure EFT, we
prompted participants with words relating to themes
that differ in motivational salience between younger and
older adults. Broadly, we expected that activating motiva-
tional themes that are more or less important to younger
and older adults should modulate the degree of episodic
detail produced. Older adults should benefit from the acti-
vation of personal goals. The self-reference effect, which
describes how memory can be significantly boosted
when the information to be remembered is encoded
with reference to the self (e.g., Hamami, Serbun, & Gutch-
ess, 2011) is maintained with age (Gutchess, Kensinger,
Yoon, & Schacter, 2007), suggesting that older adults
remain sensitive to self-related information. In a population
that shows pronounced difficulties with episodic thinking,
Kwan et al. (2015) found that cueing EFT individuals with
medial temporal lobe amnesia using more detailed, per-
sonally meaningful sentences (instead of single, decontex-
tualised cue words) significantly enhanced episodic detail
in three of the five patients. The authors suggest that,
depending on the extent of neurological and/or cognitive
damage, EFT can be facilitated when personally meaning-
ful goal structures are activated. This may provide a type
of semantic scaffolding onto which individuals can then
add episodic richness (Kwan et al., 2015). Indeed, this is
consistent with the semantic scaffolding hypothesis pro-
posed by Irish et al., 2012; Irish & Piguet, 2013), as well as
the view that EFT, like memory, should be considered
within the context of motivated cognition.

Regarding specific hypotheses, we predicted that older
adults would generate fewer episodic details and more
semantic details than younger adults overall (Addis et al.,
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2008; Gaesser et al., 2011; Levine et al., 2002). Critically,
however, we predicted that these age differences would
depend on goal domain, based on our previous findings
of age differences in goal salience (Lapp & Spaniol, 2016).
In a domain that is more salient for younger adults than
for older adults (achievement), we expected that age differ-
ences in EFT would be particularly large. In a domain that is
equally important to younger and older adults (interperso-
nal relationships), we expected the age differences would
be of intermediate size. Finally, in domains that are more
salient for older adults than for younger adults (duties/obli-
gations, and health), we expected that the age differences
would be minimised.

In addition to quantifying episodic and semantic details
using a standardised measure, participants provided sub-
jective, phenomenological ratings of their future simu-
lations: vividness, emotional valence and arousal,
personal significance, and imagined date of the event
(see Addis et al., 2008). Our hypotheses regarding these
phenomenological characteristics were more tentative,
since prior studies that have captured self-reported phe-
nomenological ratings have been mixed (e.g., Addis et al.,
2008; Addis, Musicaro, Pan, & Schacter, 2010). We expected
that perceived vividness of the imagined scenarios should
show a cue × age interaction, with those cues most salient
for younger or older adults, respectively, being associated
with greater ratings of vividness. This would be consistent
with some previous research indicating that mental time
travel is perceived as more vivid the more closely it
relates to current concerns and goals (Cole & Berntsen,
2016; Blagov & Singer, 2004).

Concerning valence, our hypotheses are also speculat-
ive. On the one hand, there is reason to predict that
older adults would rate their responses more positively
than younger adults: previous studies support an age-
related positivity effect in autobiographical memory (e.g.,
Carstensen & Mikels, 2005; Singer, Rexhaj, & Baddeley,
2007). On the other hand, Chessell et al. (2014) did not
find an age difference in emotional valence between
younger and older adults when they imagined future scen-
arios; however, their paradigm for eliciting EFT differed
from ours. As such, the question of age differences and
emotional valence remains unanswered. We also predicted
that older adults would rate their future simulations as
more emotionally arousing than younger adults, which
has been found previously (e.g. Addis et al., 2008; Addis
et al., 2010; Addis, Roberts, & Schacter, 2011). It was also
expected that cues more salient for younger or older
adults, respectively, should elicit more positive and arous-
ing ratings, although the evidence for this is less strong.
Cole and Berntsen (2016) found that mental time travel
related to goals was rated more positively and intensely
than representations that were unrelated, but this study
did not compare younger and older adults.

Again, age differences in personal significance ratings in
EFT studies have been conflicting (Addis et al., 2008; 2010),
thus it is difficult to make clear hypotheses. However, we

did expect a cue × age interaction based on the fact that
the cues should represent themes varying in salience,
depending on age. Thus, we expected that younger
adults would rate responses to achievement cues as
most salient and older adults would rate responses to
health and duties/obligation cues as most salient. We
expected no age differences for responses to the interper-
sonal cues since this theme was reported equally often by
younger and older adults in the original study (Lapp &
Spaniol, 2016).

Finally, we expected that younger and older adults
would rate their imagined events as occurring relatively
close to the present day; most responses should be
expected to occur in the next few months rather than
the next few years. Prior work has shown that individuals
tend not to cast their events very far into the future (if
the date is unconstrained) and that this pattern holds
across younger, middle-aged, and older adults (Spreng &
Levine, 2006). Presumably, it is cognitively demanding to
project events farther into the future as there is less cer-
tainty and as a result, more novelty to construct. Regarding
group differences, Chessell et al. (2014) found that older
adults imagined their future events closer to the present
as compared with younger adults, perhaps because of a
more limited future time perspective. Socioemotional
selectivity theory (Carstensen et al., 1999) posits that the
priority of personal goals is influenced by perceptions of
remaining time left to live; older adults have been consist-
ently found to have a more limited future time perspective,
presumably due to the relationship between chronological
age and time left to live (e.g., Lang & Carstensen, 2002).

Method

Participants

Thirty-four older adults (30 females; mean age = 72.06
years; range 65–85) and 33 younger adults (28 female;
mean age = 20.91; range 18–30) completed the study at
Ryerson University. Numbers of males and females did
not differ significantly between age groups. Older adults
were recruited from an existing database of self-selected
older adults interested in research participation and were
compensated $24 for their participation. Younger adults
were recruited from introductory psychology classes in
the Ryerson psychology department and received partial
course credit for their participation. Exclusion criteria for
both age groups included: current or past (within three
years) psychiatric diagnosis, psychiatric medication, learn-
ing disability, neurological disease, uncontrolled thyroid,
or heart conditions, cancer (past three years), and any
history of symptomatic concussion or head injury. In
addition, older adults were excluded if they scored below
26 on the Mini-Mental Status Examination (MMSE; Folstein,
Folstein, & McHugh, 1975).

Demographic characteristics are displayed in Table 1.
Older adults had significantly more years of education
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and demonstrated higher levels of crystallised intelligence
but had significantly slower processing speed. Younger
adults reported significantly higher levels of anxiety and
stress according to the Depression Anxiety and Stress
Scale 21 (DASS-21) scores, but the groups did not differ
in terms of depressive symptoms. These measures did
not correlate significantly with any of the main outcome
measures after controlling for age and thus were not
included in subsequent analyses.

Regarding state affect, older adults reported signifi-
cantly higher levels of positive affect both before and
after the main task. Meanwhile, levels of negative affect
did not significantly differ between groups. Change
scores were analysed separately within each age group
using paired t-tests, which indicated that neither group
reported significant changes in positive or negative affect
across the session.

Procedure

Ethical approval was received from the Ryerson University
Ethics Board. Participants were tested individually by the
first author or one of two trained research assistants.
Upon providing written consent, participants completed
paper and pencil baseline measures, followed by the
adapted Future Thinking Interview (FTI; Addis et al.,
2008). Once finished, they completed the PANAS for a
second time, as well as a demographics screening inter-
view (younger adults only; older adults were screened
over the phone prior to participation), and finally older
adults completed the MMSE. All participants were then
debriefed and compensated for their participation. Ses-
sions took approximately 1 hour for younger adults and
1.25 hours for older adults.

Measures

Baseline measures
Participants completed Digit Symbol Coding, a measure of
processing speed (WAIS-IV, Wechsler, 2008), the Shipley
Vocabulary test (Shipley, 1940), which is a multiple-choice
measure of crystallised intelligence, and two self-report
scales: the DASS-21(Lovibond & Lovibond, 1995) and the
Positive and Negative Affect Schedule (PANAS; Watson,
Clark, & Tellegen, 1998). The DASS is comprised of 21 items
thatmeasuredepression, stress, and anxiety. The PANAScon-
tains two subscales of 20 items that assess state affect.
Additionally, older adults were given the MMSE (Folstein
et al., 1975) to screen for cognitive impairment.

Adapted FTI
The FTI (Addis et al., 2008) is a future-directed version of
the past-directed Autobiographical Interview (Levine
et al., 2002). In response to cue words, participants were
asked to imagine and describe aloud plausible but novel
future scenarios that could possibly happen to them. In
keeping with the original version, participants were also
instructed to generate scenarios that are specific in time
and place, lasting no longer than a few hours or one day
at maximum. It was emphasised that they should make
the scenarios as rich as possible and may use their five
senses to aid them in producing details. They were encour-
aged to include details about what they imagined seeing,
hearing, tasting, smelling, or touching in their simulations.
They were asked to imagine their future scenarios from a
field perspective (rather than observer perspective).
Finally, participants were told that they had a maximum
of three minutes to talk but that they could take
however much time was necessary to think of a scenario
to describe (instructions based on similar studies such as
Addis et al., 2008). The administrator only began timing
once the participant began to speak. If responses were
shorter than 2 minutes and 20 seconds, the administrator
asked once if the participant had any further details to
add. If participants reached the time limit, they were
gently cut off from further responding. Participants were
free to imagine their event at any time point in the future.

Instructions and cue words were presented on the com-
puter screen using E-prime 2.0 (Psychology Software Tools,
Inc.). Participants advanced through the instruction slides
at their own pace. Participants’ understanding was
queried by the administrator following each instruction
slide to ensure full understanding. Participants then com-
pleted two practice trials and received feedback from the
administrator. Each participant saw the same cue words,
in the same order, for the practice trials. The first practice
trial word was “dress”, which is typical of cue words used
in other EFT studies. The second practice trial word was
“entertained”. This word was selected because it was less
concrete than the first, making it more comparable to
the cue words used in the experimental trials. If a partici-
pant did not understand the instructions during the

Table 1. Baseline measures.

Younger
(N = 33)

Older
(N = 34) t-Test p value

Demographics
Age 20.91 (3.47) 72.06 (5.08)
Female 28 30
Male 5 4
Cognitive measures
Education 14.42 (2.66) 15.76 (2.48) t(65) =−2.14 <.05
Shipley 29.06 (4.44) 35.91 (3.40) t(65) =−7.10 <.001
DSC 82.64 (10.74) 58.12 (10.52) t(65) = 9.44 <.001
MMSE N/A 29.00 (1.18)
Affective measures
Depression 7.03 (6.46) 4.41 (4.14) t(65) = 1.98 ns
Anxiety 7.58 (8.84) 2.65 (2.19) t(65) = 3.15 <.01
Stress 12.00 (7.11) 1.12 (.48) t(65) = 3.62 .001
PANAS
Pos-Pre 27.18 (6.46) 35.76 (8.31) t(65) =−4.71 <.001
Pos-Post 28.85 (9.35) 34.00 (9.21) t(65) =−2.27 <.05
Neg-Pre 12.79 (3.28) 11.47 (2.09) t(65) = 1.97 ns
Neg-Post 12.91 (3.26) 11.91 (3.90) t(65) = 1.13 ns

Note: Mean (standard deviations are given in parentheses).
DSC, Digit Symbol Coding; MMSE, Mini-Mental State Examination; Pos-Pre,
Positive PANAS scale prior to the main task; Pos-Post, Positive PANAS
scale after the main task; Neg-Pre, Negative PANAS scale, prior to the
main task; Neg-Post, Negative PANAS scale, after the main task; ns, non-
significant.
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practice trials, or began to describe a memory or a very
general event instead, the participant was stopped,
reminded of the instructions, and asked to begin again.
Timing was restarted for these select cases. Once partici-
pants demonstrated full understanding of the task, they
began the experimental trials of the FTI.

In contrast to the original version of the FTI, where the
cue words are neutral and unrelated to personal goals,
the cue words were selected for this task to represent
the four goal domains that emerged from a previous
study about changes in personal goals across the lifespan
(Lapp & Spaniol, 2016). These domains include: interperso-
nal relationships, achievement, duties and obligations, and
health. In the adapted FTI, two cue words were chosen per
goal domain, yielding a total of eight cue words. All partici-
pants saw the same cue words, and cue order was counter-
balanced across participants. In order to be consistent with
the original version, participants were told that their
responses did not have to involve the cue word itself;
rather, participants could free-associate in response to
each cue word. It was explained that each cue word was
simply a prompt for the imagination. One limitation to
our study is that the cue words were uniquely selected
for this study and as such, differed from the non-goal-
related cue words that have been used in previous EFT
studies. Due to concerns about participant fatigue, an
additional control condition, whereby cue words were
unrelated to goals, similar to previous studies, was not
included. Consequently, responses to goal-related cue
words cannot be directly compared to responses to non-
goal-related cue words, which might cloud comparisons
made with previous studies. In the attempt to address
this limitation, secondary analyses (see section Additional
Analyses) were conducted in which data from the practice
trials was compared with those from the experimental
trials, since the cue words employed for the two practice
trials were not related to personal goals and were the
same as those used in other EFT studies (e.g., “dress”).
We expected that in response to non-goal-related words,
the pattern of age differences would match what previous
studies have found: Older adults should produce signifi-
cantly more internal and fewer external details than
younger adults. Moreover, we expected that the magni-
tude of age differences in response to non-goal-related
words would be comparable to those in response to
goal-related words that are equally salient for both age
groups (e.g., interpersonal relationships).

For the duration of the task, the administrator sat beside
the participant and discreetly monitored the time of each
response. No feedback was given for the eight trials
although participants were reminded each time to
imagine specific and detailed events. If participants began
to describe a memory instead or clearly forgot the instruc-
tions, they were reminded of the instructions by the admin-
istrator and timing was restarted for the new response.

Following each response, participants provided a series
of numerical ratings in response to questions about

phenomenological characteristics of the future scenario
they had just generated (Addis et al., 2008). These included:
vividness (1 = vague, to 5 = very vivid), emotional valence
(1 = very negative, to 5 = very positive), emotional intensity
(1 = non emotional, to 5 = highly emotional), personal sig-
nificance (1 = insignificant, to 5 = life changing), field or
observer perspective, and the approximate date of the
generated event (1 = next few weeks; 2 = next few
months; 3 = next few years).

Adapted FTI scoring
Responses were audio recorded and later transcribed for
scoring according to the standardised Autobiographical
Interview procedure (Levine et al., 2002). Responses were
de-identified and then assigned by an external assistant
blind to the study hypotheses to an administrator that
had not tested that particular participant. Although scorers
were blind to group membership, at times it was possible
to identify group membership based on response content.
All administrators were trained as reliable scorers according
to the Autobiographical Interview training procedures prior
to the commencement of the study. Interrater reliability of
scoring assessed with intraclass correlations, established
on the basis of 20 events scored by the administrators,
was high (>.85 for internal and external detail scores).

To score a particular response, scorers first identify the
central event of the narrative (that is, the event that is
specific in time and place). If multiple events were gener-
ated in one response, the central event is that which is
composed of the greatest number of internal details.
Next, responses are segmented into discrete units, which
are then classified as “internal” details (i.e., episodic infor-
mation related to the main event, such as, “It’s Tuesday,
next week, and I imagine myself walking into my exam in
the great hall”) or “external” details (i.e., semantic details,
repetitions, or details irrelevant to the main event, such
as “It’s very important to be punctual. I’m a lot more punc-
tual than I used to be”). These coarse categories are sub-
sequently broken down further into different types of
internal details (e.g., event, time, place, emotion, etc.) and
external details. For each response, the number of each
detail type is tallied, and the totals are averaged across
the two responses for each cue type to create internal
and external scores for each cue type for each participant.

Follow-up analyses
As stated earlier, although the goal themes were derived
from prior empirical work (Lapp & Spaniol, 2016), partici-
pants in this study were not asked to rank the cue words
per se (or goal themes that the words were assumed to
reflect) in order of personal importance. In response to
an anonymous reviewer comment, we therefore collected
additional data approximately one year after the study
was completed in order to assess the validity of the
study stimuli. The older adults from the original study (N
= 32; two participants could not be reached) were re-con-
tacted. With their consent, we mailed them a questionnaire
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to determine the ranked order of importance of each goal
theme. In addition, to confirm that the cue words did in
fact reflect the goal theme (i.e., interpersonal, achievement,
duties/obligations, or physical health) they were chosen to
represent the questionnaire asked participants to rate
which goal theme best reflected each cue word. Because
the younger adults in the study were drawn from first
year psychology classes, it was not possible to re-contact
these same individuals due to stipulations of the University
ethics board. As such, a new sample of younger adults (N =
32) completed the questionnaire via online survey. Inde-
pendent t tests showed that the new sample did not
differ from the original sample of younger adults in terms
of demographic characteristics, with one exception: the
original sample reported significantly more stress than
the new sample, t(62) = 2.44, p < .05. Otherwise, the
samples did not significantly differ on the depression or
anxiety subscales of the DASS, or baseline levels of affect
as measured by the PANAS.

Analyses

Demographics and baseline measures were analysed using
t tests and chi-square tests. To investigate experimental
hypotheses, the proportion of internal details relative to
overall number of details was submitted to mixed analyses
of variance (ANOVAs) with 2-level between-subjects (age:
younger and older) and 4-level within-subjects factors
(goal domain: interpersonal, achievement, duties/obli-
gations, and physical health). Likewise, the results from
the phenomenological ratings were submitted to similar
ANOVAs. Exploratory correlational analyses were also per-
formed to investigate relationships between the baseline
measures, scoring, and ratings. Because the positive
PANAS scores correlated with some of the outcome
measures, additional analyses (analyses of coviance;
ANCOVA) were run using group mean centred values for
this variable. The results of these additional analyses are
reported only if they diverged from the original results.

Violations of sphericity were corrected using the Green-
house Geisser correction. Significant results from the
omnibus testswere followedupusingBonferroni corrections.
The alpha level was set to .05 and all tests were two-tailed.

Results

FTI: objective data

Younger and older adults did not differ significantly in
terms of total number of details produced in their
responses, and this effect held across all cue types, indicat-
ing that the total verbiage produced was not significantly
affected by goal domain. They nevertheless evinced differ-
ences when types of details were compared. The detail (2
levels: internal/external) × cue (4 levels) × age (2 levels:
younger and older) ANOVA revealed a main effect of
detail, F(1, 65) = 33.21, p < .01, h2

p = .34, but no main

effects of age or goal domain. There was also a significant
detail × age interaction, F(1, 65) = 46.80, p < .01, h2

p = .42.
Follow-up tests showed that, in keeping with previous find-
ings (e.g., Addis et al., 2008), younger adults produced sig-
nificantly more internal details, t(65) = 4.13, p < .001, while
older adults produced significantly more external details,
t(65) =−6.70, p < .001. To corroborate this pattern, the pro-
portion of internal details relative to total details was also
submitted to a mixed ANOVA, which showed a significant
effect of age, F(1, 65) = 70.93, p < .001, h2

p = .52. Neither
the main effect of cue type nor the interaction was
significant.

To explore potential differences between non-goal-
related and goal-related words, a mixed cue (five levels:
practice, interpersonal, achievement, duties/obligations,
and physical health) by age (two levels: younger and
older) by ANOVA was run. There was a main effect of
cue, F(4, 244) = 4.08, p < .01, h2

p = .06, and of age, F(1,
61) = 73.23, p < .001, h2

p = .55. Consistent with prior
studies (e.g., Addis et al., 2008) and with the results from
the experimental trials exclusively, older adults produced
a lower proportion of internal details as compared with
younger adults. Pairwise comparisons indicated that a
greater proportion of internal details were produced in
the practice trials compared with each of the experimental
trials except for the physical health domain. There was no
significant cue × age interaction however, F(4, 244) = 1.70,
p = .15, h2

p = .03, suggesting that the cue effect was
similar for both age groups.

Phenomenological ratings: subjective data

Vividness
Mixed ANOVAs indicated that older and younger adults did
not significantly differ in terms of self-reported vividness of
their responses. There was also no effect of cue type, nor a
significant cue × age interaction.

Emotional valence1

The mixed ANOVA revealed a main effect of cue type, F(3,
195) = 15.48, p < .001, h2

p = .19, driven by the fact that
overall, responses to the duties and obligation cues were
rated as significantly more negative than the rest, which
showed no differences from each other (see Figure 1).
There was a trend for a main effect of group, F(1, 65) =
3.74, p = .057, h2

p = .054, whereby overall, older adults
tended to make more positive ratings than younger
adults. There was also a significant cue × age interaction,
F(3, 195) = 5.10, p < .01, h2

p = .07. Younger adults gave sig-
nificantly higher ratings in response to the achievement
cues as compared with duties/obligations cues (p < .001)
and physical cues (p < .01) while there was no difference
with responses to interpersonal cues. Further, younger
adults’ responses to the duties/obligation cues were signifi-
cantly more negative than all other cue types (p < .001 for
interpersonal and achievement; p < .05 for physical).
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On the other hand, for older adults, responses to the
physical cues were significantly more positive than
responses to duties and obligations (p < .01), but responses
to this latter cue did not differ from the other two cue types
(i.e., interpersonal and achievement). Thus, for older adults,
there was less variation in the ratings, and achievement
was not as salient as it was for the younger adults.
Younger adults viewed achievement responses as particu-
larly positive and duties/obligation cues as particularly
negative.

Emotional intensity
There was a significant main effect of cue type, F(3, 195) =
12.29, p < .001, h2

p = .16, as well as a significant cue × age
interaction, F(3, 195) = 7.97, p < .001, h2

p = .11 (see
Figure 2). There was no main effect of age. Bonferroni cor-
rected post hoc tests indicated that achievement was sig-
nificantly more arousing than all other cue types (p < .01
for interpersonal; p < .001 for duties and obligations and
for physical). The interaction was driven by the younger
adults, who rated responses to the achievement cues as
more arousing than all other cue types (p < .001 for all 3),
while for older adults, there were no significant differences
between cue types.

Personal significance
In contrast to Addis et al. (2008), who reported no age
group difference in personal significance ratings, we
found a significant effect of age, F(1, 65) = 9.29, p < .01,
h2
p = .13, indicating that older adults made significantly

higher ratings overall than the younger adults (see
Figure 3). There was a main effect of cue as well, F
(2.58, 167.35) = 8.34, p < .001, h2

p = .11, with responses
to achievement cues rated as more personally significant
than all others (p < .001 for interpersonal and physical

cues; p < .05 for duties and obligations). Finally, there
was a significant cue × age interaction, F(2.58, 167.35) =
11.95, p < .001, h2

p = .16. Younger adults rated responses
to achievement cues as more personally significant than
all other cue types (p < .001), while older adults rated
responses to all cue types as equally significant.

Subjective distance
Participants were asked to indicate when in the future they
imagined their event to occur (i.e., next few weeks, next
few months, or next few years). There was a main effect
of cue, F(3, 195) = 16.03, p < .001, h2

p = .20, where
responses to achievement cues were projected farther

Figure 1. Mean ratings of emotional valence for each cue type. Ratings cor-
respond to 1 = very negative, to 5 = very positive. Standard errors are rep-
resented by the error bars attached to each column.

Figure 2. Mean ratings of emotional intensity for each cue type. Ratings
range from 1 = non emotional, to 5 = highly emotional. Standard errors
are represented by the error bars attached to each column.

Figure 3. Mean ratings for personal significance ratings for each cue type.
Ratings correspond to 1 = insignificant, to 5 = life changing. Standard
errors are represented by the error bars attached to each column.
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into the future than all other cues types (p < .001). There
was no main effect of age and no significant cue × age
interaction (see Figure 4).

Perspective
No results were significant here, indicating that all partici-
pants followed the instruction to imagine their simu-
lations from the field perspective rather than from an
observer perspective, and that this was not modulated
by cue type.

Additional analyses
The ratings from the practice trials were compared with
the experimental trials to investigate if goal-related
words elicited a different pattern of ratings compared
with non-goal-related words. Mixed cue (five levels:
practice, interpersonal, achievement, duties/obligations,
and physical health) by age (two levels: younger and
older) ANOVAs were re-run separately for each of the
phenomenological ratings. The pattern of results was
unchanged when compared to the main analyses; that
is, the pattern of ratings did not differ between prac-
tice and experimental trials. All main effects and inter-
actions remained significant, and no new effects
emerged.

Follow-up analyses

Word ratings
Following the FTI, participants were asked to rate each of
the cue words for the characteristics of imageability,
valence, and arousal. Correlations were run across age
groups between these word characteristic ratings and
the particular outcome variables where relationships

might be expected (e.g., word imageability might be
related to perceived vividness ratings). Results indicated
that imageability word ratings for any of the cue types
did not correlate with the proportion of internal details
derived from the FTI. Similarly, imageability word ratings
did not correlate with phenomenological ratings for vivid-
ness except for the interpersonal cue type (r = .27, p < .05).
Valence word ratings did not correlate with the emotional
valence ratings, and arousal word ratings did not correlate
with the emotional intensity ratings. Given the lack of
meaningful relationships between the word characteristics
and outcome variables, they were not included as covari-
ates in any of the main analyses.

Correspondence of responses to cue words
To be consistent with previous studies, participants had
been instructed that the cue word was simply a prompt
for their imagined future scenarios and as such, they
could free-associate if necessary. Therefore, it was possible
that participants did not generate responses that actually
involved the goal domain reflected by the cue word. To
test this possibility, 15 responses were randomly selected
from each age group and an independent rater, blind to
the actual cue words, matched each response to a likely
cue word. The rater correctly identified 26 of the 30
responses. The rater also provided “second guesses” for a
subset of responses since some were ambiguous (e.g.,
responses to “active” versus “healthy” were sometimes dif-
ficult to differentiate). When the rater’s second guesses
were considered, the rater correctly identified 29 of the
30 cue words. These results suggest that participants
were generally providing responses reflective of the goal
domains represented by the cue words.

Follow-up questionnaire
We used the follow-up questionnaire data to determine
the modal ranks of each of the four goal themes. For
example, the modal rank of the “Physical Health” theme
in the older-adult group corresponded to the most fre-
quent rank assigned to this theme by older participants.
Supporting the study hypothesis, the modal rankings dif-
fered across age groups. Whereas older adults ranked the
goal themes in the following order of importance: “Physical
Health”, “Considerate” (i.e., Interpersonal conscientious-
ness), “Responsible” (i.e., Duties and Obligations), and
finally, “Achievement”, a less distinctive pattern emerged
for the younger adults. Younger adults ranked “Achieve-
ment” and “Physical Health” as equally most-important
(tied for top modal rank). This was followed by the goal
theme “Responsible”, and lastly, “Considerate”, which was
ranked as least important. Overall, the different cue
words, which reflect four distinct goal themes, appear to
change in importance with age.

The follow-up questionnaire also allowed us to test
whether the cue words actually reflected the intended
goal themes. Indeed, this was the case; both age groups
provided the same pattern of rankings for each of the

Figure 4. Mean ratings for projected date of future simulation for each cue
type. Ratings correspond to 1 = next few weeks, 2 = next few months, and 3
= next few years. Standard errors are represented by the error bars attached
to each column.
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cue words, which validated the selection of study stimuli.
For example, the cue word “successful” was rated as
most reflective of “Achievement”, and “punctual” was
rated as most reflective of the theme “Duties and
Obligations”.

Finally, correlations were run, for the older-adult group
only, to explore whether individual goal theme rankings
related to the objective or subjective data from the exper-
imental trials. No significant correlations emerged, under-
scoring the lack of relationship between goals and EFT
suggested by the main analyses.

Discussion

The results from this study indicate that the EFT deficits
found in healthy older adults are not mitigated by the acti-
vation of age-relevant goals. Prompting EFT with age-rel-
evant goal themes did not affect age differences in level
of episodic detail, suggesting that at least with our cue
word method, the age differences in EFT are robust.
Older adults preferentially provided semantic and external
information in their simulations, which is in line with the
constructive episodic simulation hypothesis (Schacter &
Addis, 2007). Similarly, subjective ratings of vividness
were unchanged by the cueing scheme in both age
groups. Thus, episodic richness of EFT does not appear to
be enhanced by the activation of age-related goals and
this null effect was observed for both age groups.

Kwan et al. (2015) distinguish between two possible
mechanisms underlying the increased external details
and decreased internal details found in the responses
of older adults. The difficulty generating internal details
might relate to deficits in relational binding (e.g., Mullally,
Hassabis, & Maguire, 2012), which is largely supported by
the hippocampus. Meanwhile, the inflated external details
might relate to executive dysfunction, such as problems
with inhibitory control or attention (e.g., Zacks &
Hasher, 1994). Like autobiographical memory construc-
tion, EFT is thought to be a generative process in which
different types of knowledge are bound together, from
the general to the specific, to form a cohesive episode
(Conway & Pleydell-Pearce, 2000). This type of controlled
processing is thought to involve the frontal/executive
system as well as working memory (e.g., Piolino et al.,
2010). Above and beyond these cognitive mechanisms
however, cohort differences in narrative style (e.g.,
Gaesser et al., 2011) may also contribute to the particular
ratio of internal to external details demonstrated by older
adults, although its contribution has not been fully
addressed (but see Trunk & Abrams, 2009). Our results
suggest that these mechanisms are not influenced by
the activation of goals.

Several possibilities may explain the null effect of goal
activation on EFT in both younger and older adults. The
goal domains were selected based on group patterns
that emerged in a previous study (Lapp & Spaniol, 2016)
and the samples may have differed between studies.

Although this concern was partially addressed by the
follow-up questionnaire, the sample of younger adults dif-
fered from the original sample. Furthermore, although the
results from the follow-up questionnaire support the
premise that goal themes change in importance with
age, these themes were imposed by the experimenters.
Studies that allow for individualised selection of goals rep-
resent future avenues of exploration. Alternatively, it is con-
ceivable that cueing with single words is not sufficiently
potent to activate goal representations. Perhaps more ela-
borated cues (e.g., phrases) are necessary to influence
internal detail generation in EFT; this remains an empirical
question for future studies. Finally, another consideration is
the type of words that were selected to represent goal
domains. These words, while matched to each other for
important linguistic characteristics, differed from words
used in other studies that do not investigate goal-related
stimuli. For instance, the degree of concreteness is differ-
ent, as are other grammatical characteristics such as
lexical class (i.e., verb or noun). Although not one of the
aims of this study, future research should focus on more
fine-grained analyses of how these properties may contrib-
ute to EFT in general and to age differences in EFT in
particular.

It is noteworthy that there were no age differences in
self-reported vividness ratings despite the significant
differences in the objective indices of internal detail.
Other studies have also found a discrepancy between
objective and subjective ratings. For instance, Irish et al.
(2012) found that individuals with semantic dementia
rated their autobiographical memories as equally vivid as
their future simulations, despite the significant impairment
in EFT uncovered by the objective index. This raises the
question: What are individuals evaluating when rating per-
ceived vividness? The authors proposed that these individ-
uals were recasting their entire memories into the future,
corresponding to similar perceptions of familiarity
between conditions and hence, similar subjective ratings
for vividness and emotionality. Because we did not
include an autobiographical memory condition, we
cannot fully corroborate this hypothesis, but it could poss-
ibly explain our own similar pattern of results. Another
possibility is that because the total number of details
(total verbal output) did not differ between younger and
older adults, the participants may have been rating total
verbiage provided in their responses, rather than episodic
vividness per se. This underscores the importance of incor-
porating both objective and subjective measures of EFT,
especially in the context of aging research.

While no discernable differences in levels of internal and
external details, as captured by the objective scoring
scheme, or self-reported vividness, were elicited by the
different cue types, this was not the case for the remainder
of the subjective ratings. Particular phenomenological fea-
tures were modulated by the activation of different goal
domains, with interesting differences depending on age
group. Cueing younger adults with achievement-related
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words corresponded to responses rated as more positive,
more arousing, and as more personally significant than
responses to many of the other cue types. Younger
adults also showed some decreased ratings for emotional
valence regarding responses to duties/obligations cues.
In other words, many phenomenological features were
sensitive to goal domain in the younger adults. Moreover,
the fact that achievement-related cues corresponded
to increased perceptions of emotionality and personal sig-
nificance is consistent with lifespan theories of develop-
ment. According to socioemotional selectivity theory,
when time is perceived as open-ended, as it generally is
for younger adults, goals tend to concern novelty and
acquisition of resources, including achievement (Charles
& Carstensen, 2010). Thus, it is not surprising that
responses to achievement cues were more salient for
younger adults.

By contrast, older adults’ subjective ratings were, on
the whole, less sensitive to goal domain as compared
with those of younger adults. Cue type did not affect
older adults’ ratings of emotional intensity or personal
significance. Although there was some elevation in
emotional valence for responses to the physical/health
cue types, a significant difference emerged only with
respect to with responses to one other cue type
(duties/obligations). At the same time, older adults were
not completely resistant to the effects of goal activation.
Like younger adults, they projected their responses to
achievement cues significantly farther into the future
than other cue types. This suggests that the older
adults were able to differentiate between cue types,
even though most phenomenological ratings were unaf-
fected by cue. Overall, the older adults appear to show
a dedifferentiation across the different cue types, which
is not the case with the younger adults.

Collapsing across cues types, we found additional age
differences in phenomenological features. Compared
with younger adults, older adults rated their responses
as more positive and more personally significant. This
is consistent with general findings supporting a positivity
effect in the cognitive ageing literature (see Mather &
Carstensen, 2005, for a review). Whether older adults
are actually simulating more positive scenarios or are
appraising them more positively after the fact is
unclear since there was no objective index of emotional
valence. However, autobiographical memory research
has found that older adults’ memories become more
positive with passing time, whereas younger adults’
memories become more negative (Kennedy, Mather, &
Carstensen, 2004). This suggests that older adults tend
to appraise their future simulations in a positive light,
perhaps motivated by their general prioritisation of
emotional well-being.

For other aspects of the phenomenological experience,
however, younger and older adults showed similar pat-
terns. Just as there was a lack of age difference in subjec-
tive ratings of vividness, there was no difference in

emotional intensity, despite the fact that the simulations
produced by older adults lacked internal details. The fact
that the age groups did not differ in self-perceived
emotional intensity suggests that level of internal details
is not clearly related to emotional intensity. In other
words, these results suggest that one’s sense of emotional
intensity is not entirely dependent on degree of re-
experiencing.

There was also no age difference regarding when in the
future the simulations were predicted to occur. On
average, both age groups dated their events as happening
within the next few months. This finding is interesting
given differences in future time perspective between
younger and older adults (e.g., Lang & Carstensen, 2002).
At the same time, it is consistent with prior research that
suggests it is increasingly demanding to generate future
scenarios that extend farther into the future (Spreng &
Levine, 2006); most future simulations are imagined close
to the present.

In summary, the results from our study support the
finding that age-related deficits in EFT are pronounced
(Abram et al., 2014; Schacter et al., 2013), even when
age-relevant goals are activated. However, phenomenolo-
gical features of the future simulations are modulated by
these age-relevant goals, although younger adults appear
to be more sensitive than older adults. While the cue
word technique is the most commonly employed method-
ology in future thinking research (Spreng & Levine, 2013),
other paradigms may be fruitful in future studies. Providing
richer or more personalised cues may allow for a deeper
exploration of our original hypotheses (i.e., can the acti-
vation of age-relevant goals facilitate EFT?). Indeed, there
is a significant body of theoretical literature (e.g., Conway
& Pleydell-Pearce, 2000), as well as empirical work (e.g.,
D’Argembeau & Mathy, 2011; D’Argembeau & Van der
Linden, 2004; Kwan et al., 2015), that propose a profound
relationship between motivational constructs and episodic
thought. Future research on motivational aspects of EFT in
the context of aging will help shed light on the cognitive
and psychosocial processes that influence this uniquely
human ability.
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Note

1. As the positive PANAS scores (pre-FTI) correlated with the
emotional valence ratings and because these scores signifi-
cantly differed between younger and older adults, an
ANCOVA was run using them as a covariate. The pattern of
results changed only slightly: the main effect of age became
significant, F(1, 64) = 4.01, p = .049, h2

p = .06, whereas before
it was only a trend. The other effects were unchanged.
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