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ABSTRACT ARTICLE HISTORY
Future-oriented cognition involves several domains that are critical to daily Received 13 January 2025
functioning, such as planning, prospective memory, episodic foresight, sav- Accepted 8 August 2025
ing, and delay of gratification. The current study investigated the role of KEYWORDS

family characteristics in the development of future-oriented cognition, spe- Preschool children;
cifically whether parents’ future-oriented cognition (i.e. planning, prospective future-oriented cognition;
memory, episodic foresight, saving, and delay of gratification) and socioeco- family characteristics;

nomic status were related to their child’s future-oriented cognition. In Study socioeconomic status
1, 146 parents of 3- to 5-year-olds completed several measures assessing
their own and their child’s future-oriented cognition, cognitive skills, and
behavioral tendencies. Parents’ future-oriented cognition, parent education,
and family income were related to children’s future-oriented cognition.
However, only parents’ saving, prospective memory, and episodic foresight
(but not planning or delay of gratification) were related to the correspond-
ing domains of children’s future-oriented cognition after controlling for chil-
dren’s age, executive function, delay aversion, delay discounting, and future
orientation. Study 2 focused on prospective memory as a specific domain
of future-oriented cognition: Parents of 2- to 6-year-olds (N=179) completed
measures of their own and their child’s prospective memory and executive
function. Family income, parents’ prospective memory, and their executive
function were related to children’s prospective memory. However, none of
these relations remained significant after controlling for children’s age and
executive function. Children’s family characteristics seem to influence the
development of future-oriented cognition in early childhood alongside age
and cognitive abilities.

Children need to anticipate and plan for everyday future tasks (e.g. remembering to bring items
for show-and-tell) and for more distinct events (e.g. getting ready for a vacation). However,
young children often struggle with future-oriented tasks (e.g. Atance & Sommerville, 2014),
which can have negative consequences for their social functioning, health, and safety (Mahy
et al., 2014). Future-oriented cognition, or the ability to anticipate future states and needs, emerges
during the preschool years and supports children’s performance in these everyday tasks
(Mazachowsky & Mahy, 2020). So far, research has documented robust influences of cognitive
abilities on the development of future thinking (e.g. Atance & Sommerville, 2014; Coughlin
et al.,, 2014; Richmond & Pan, 2013; Zuber et al., 2019). For example, 3- to 5-year-olds’ devel-
oping episodc memory explained age-related improvements in their future thinking (Atance &
Sommerville, 2014), and 6- to 1l-year-old children’s executive function contributed to their
prospective memory above and beyond their age (Zuber et al., 2019). In addition to cognitive
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abilities, family characteristics might also play a role in the development of future-oriented
cognition in early childhood, as they significantly influence other cognitive domains, such as
executive function (e.g. Bradley & Corwyn, 2002; Raver et al., 2013) and memory (e.g. Leonard
et al.,, 2015). Thus, the present study investigated young children’s future-oriented cognition in
relation to family characteristics to understand how contextual factors contribute to its development.

The development of future-oriented cognition

Developmental research has largely focused on adolescents’ thoughts, emotions, and attitudes
about the future, such as hope, despair, and optimism when examining their future-oriented
cognition (e.g. Seginer, 2009; Trommsdorff et al., 1979). However, in the last couple of decades,
developmental research has switched its focus to young childrens future-oriented skills and
behaviors and examined when children start imagining the future and how they prepare for
future events (McCormack & Hoerl, 2020). Starting from 2 or 3years old, young children begin
to engage in future-oriented behaviors and skills, such as planning, prospective memory, episodic
foresight, saving, and delay of gratification, and their competence improves over childhood
(Atance & Sommerville, 2014; Kamber et al., 2023; Mazachowsky & Mahy, 2020; Nyhout &
Mahy, 2023).

The development of future-oriented cognition has been found to be driven by several other
cognitive abilities in children, such as executive function (Mahy et al., 2014; Zuber et al., 2019),
episodic memory (Nyhout & Mahy, 2023), and self-projection (Ford et al., 2012; but see Immel
et al., 2022). Additionally, other cognitive processes—such as delay aversion, delay discounting,
and future-time perspective (the subjective perception of the temporal distance between the present
and future; Burns et al., 2020)—are related to children’s future-oriented cognition. School-aged
children who feel closer to the future tend to be better at envisioning future events (episodic
foresight) and delaying gratification than their peers who do not feel as close to the future
(Gollner et al., 2017). Further, school-aged children’s sensitivity to delay (i.e. delay discounting)
was negatively correlated with their delay of gratification (Gollner et al., 2017 but see Burns
et al., 2020). In early childhood, several studies have measured preschool childrens delay sen-
sitivity and found that older preschoolers are sensitive to delay length (e.g. Garon et al., 2011;
Liu et al,, 2019). For example, 4.5-year-old children—but not 3- and 4-year-olds—delayed less
as the length of delay increased, indicating that delay discounting begins to influence children’s
delay decisions in the later preschool years (Garon et al., 2011).

Children’s future-oriented cognition and family characteristics

Family characteristics can influence the development of a wide array of cognitive abilities,
including executive function (e.g. Fay-Stammbach et al., 2014; Valcan et al., 2018), memory
(e.g. Leonard et al.,, 2015), and language (e.g. Burneo-Garcés et al., 2019; Letourneau et al.,
2013). For example, genetic influences explain substantial variance in executive functioning
(Engelhardt et al., 2015; Friedman et al., 2008). Also, autonomy-supporting parenting attitudes
(e.g. appropriately encouraging children’s agency and scaffolding their skills) positively and
strongly correlate with preschool-aged children’s executive function (Distefano et al., 2018).
Parental education also predicts children’s sustained attention, inhibition, and verbal memory
at the age of 4. Further, children’s attention, inhibition, and verbal memory skills at the age
of 4 predicted their planning in first grade, suggesting that family characteristics have direct
concurrent and indirect longitudinal impacts on children’s cognitive development (Friedman
et al., 2014).

Parents can influence the development of future-oriented cognition in a number of ways,
such as scaffolding future-oriented behaviors and having future-oriented conversations with their
children (Hudson, 2006). Parents’ scaffolding efforts include providing verbal and visual reminders
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about future goals, setting rewards (e.g. giving stickers when their child remembers their future
intentions), or establishing routines to facilitate children’s future thinking (Mahy et al., 2024;
Mazachowsky et al., 2021). Parents seem to engage in these scaffolding efforts more after observ-
ing their childrens failures in future thinking (Mahy et al., 2024) and tailor their attempts
according to their child’s age (Mazachowsky et al., 2021). For example, parents of 3- to 6-year-
old children reported increasing scaffolding to support their children’s prospective memory as
children aged. However, parents of 7- to 11-year-olds reported providing less scaffolding with
age (Mazachowsky et al.,, 2021), suggesting that although parents intervene and support their
children’s future thinking during the preschool years, they taper off their support as children
get older and start to spend more time outside the family home and develop better memory skills.

Parents” use of future-oriented language also influences children’s future thinking (e.g. Hudson,
2006; Leech et al, 2019; Wang et al., 2019). Parents’ use of conventional time terms in daily
conversations (e.g. days) was positively related to their 4-year-old children’s production of tem-
poral terms (Hudson, 2006). Preschool children even showed better performance in prospective
memory, delay of gratification, and episodic foresight when engaged in future-oriented conver-
sations with an experimenter prior to the tasks (Leech et al., 2019). Thus, future-oriented con-
versations between parents and children can benefit children’s future thinking.

Children of future-oriented parents might benefit more from these parental inputs because
their parents might more frequently scaffold future-oriented behaviors or engage in future talk
than present-oriented parents. Indeed, preschoolers whose parents had a higher tendency to
consider future outcomes (i.e. future orientation) performed better in the episodic foresight task
than their peers whose parents had lower tendencies to consider the future (Vasquez-Echeverria
et al., 2019). However, Vasquez-Echeverria et al. focused on parents’ behavioral future orientation
tendencies, not their episodic foresight ability. Notably, they focused on children’s episodic fore-
sight only and did not include other domains of future-oriented cognition (e.g. prospective
memory). Exploring the role of parents’ future thinking is important to understand which
domains of future-oriented cognition are intergenerationally transmitted, as has been observed
with other abilities (e.g. Gronqvist et al.,, 2017) and if parents with better future thinking can
foster the development of future-oriented cognition more efficiently than other parents.

Another important family characteristic is socioeconomic status (SES), which is associated with
systematic differences in the home environment: Lower SES conditions are related to environmental
unpredictability and resource scarcity at home. In contrast, higher SES conditions are associated
with a more predictable environment where resources are plentiful (Belsky et al., 2012). A childhood
environment characterized by environmental unpredictability related to lower SES conditions can
lead individuals to be more present-oriented and hesitate to invest in the future (Griskevicius et al.,
2013). Preschoolers whose parents had lower levels of education tended to perform more poorly
in an episodic foresight task than their peers with more highly educated parents (Vasquez-Echeverria
et al.,, 2019). Also, children who were exposed to early childhood poverty showed poorer delay of
gratification performance compared with their peers who were not raised in poverty (Gordon et al.,
2024). Disadvantaged children from families with lower incomes might struggle to develop
future-oriented cognition, as environmental unpredictability and a lack of resources might limit
opportunities in children’s environment to practice and develop future-oriented cognition. Also,
less educated parents might tend to talk less with their children and use more limited vocabulary
than more educated parents, who often initiate conversations with their children and use more
diverse vocabulary (Rowe, 2018). Thus, children of more educated parents might be exposed to
more future-oriented talk. In contrast, disadvantaged children from less educated families might
receive less future-oriented language input as their parents engage in fewer conversations with them.

Current studies

In the current research, we investigated the contribution of family characteristics (i.e. parents’
future-oriented cognition and SES) to preschool children’s future-oriented cognition across two
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studies. Study 1 measured five domains of future-oriented cognition in children and parents (i.e.
planning, prospective memory, episodic foresight, saving, and delay of gratification), SES (i.e.
parent education and family income), and children’s executive function, cognitive processes, and
behavioral tendencies (i.e. delay aversion, delay discounting, and future orientation). Since exec-
utive function is a robust correlate of future-oriented cognition (Ding et al., 2023; Mahy et al,,
2014; Zuber et al.,, 2019), we examined whether family characteristics and children’s cognitive
processes and behavioral tendencies explain the development of future-oriented cognition beyond
age and executive function. We hypothesized that parents’ future-oriented cognition, SES, chil-
dren’s cognitive processes and behavioral tendencies would be positively related to future-oriented
cognition after controlling for children’s age and executive function. Also, we expected the effect
of SES to be stronger between very high and low SES samples as these samples are exposed to
the advantages/disadvantages of the environment characterized by SES (i.e. environmental unpre-
dictability and fewer resources; Belsky et al., 2012).

Study 2 particularly focused on children’s and parents’ prospective memory as parents seem
to intervene and support their children’s prospective memory more during early childhood (Mahy
et al., 2024; Mazachowsky et al., 2021). In addition to parents’ prospective memory, we inves-
tigated parents’ executive function in relation to their children’s prospective memory. We hypoth-
esized that parents’ prospective memory and executive function, as well as SES, would be
positively related to children’s prospective memory after controlling for children’s age and executive
function. Finally, we expected that children from lower SES conditions would have poorer
future-oriented cognition than their peers from higher SES conditions.

Study 1
Method

Participants

Based on previous research that adopted similar designs and revealed small to medium effect
sizes (e.g. Marks et al., 2024; Mazachowsky et al., 2021), we aimed for a final sample of 160
parents. Two hundred parents participated in the study in June and July 2022. Fifty-four were
excluded because (a) their child was outside of the age range (n=31), (b) their child was atyp-
ically developing (n=6), (c) they made more than one mistake out of five attention check
questions (n=2), and (d) their scores were 2 SD below the mean (n=15). None of the parents
had more than 20% missing data on the questionnaire, so none were excluded based on this
exclusion criterion. The final sample consisted of 146 parents (104 mothers and 45 fathers; 68
parents of girls; M,,.=50.67 months, SD,,,=8.90 months). Fifty-nine were parents of a 3-year-old,
58 were parents of a 4-year-old, and 29 were parents of a 5-year-old. Children were mostly
White (85.6%) and from middle-class backgrounds (61.2% of parents held a university degree;
61.7% earned between £30,000 to £90,000; Table S1%).

Parents were recruited from the online research participation platform Prolific (www.prolific.
com). They had to (1) reside in the United Kingdom, (2) be a parent of a child between 3 and
5years of age, (3) be a native speaker of English, and (4) successfully completed at least 98%
of their past survey attempts on Prolific to be eligible. Eligible parents were invited to complete
the surveys on Qualtrics (www.qualtrics.com).

Measures

Children’s future thinking questionnaire (CFTQ; Mazachowsky ¢ Mahy, 2020). The questionnaire
is a reliable and valid 44-item parent report that measures children’s future-oriented cognition in
five key domains: Saving (9 items), prospective memory (8 items), episodic foresight (9 items),
planning (9 items), and delay of gratification (9 items; Mazachowsky & Mahy, 2020). Parents were
asked to rate each statement on a 5-point Likert scale ranging from ‘strongly disagree’ to ‘strongly
agree’ with three non-response options (‘do not know; ‘does not apply, and ‘prefer not to answer’;
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see Table 1 for example items).? Parents” ratings on each subscale and the full-scale were averaged.
Higher scores indicated better performance. The prospective memory (a=.81), planning (a=.75),
delay of gratification (a=.70), and episodic foresight subscales (a=.62) revealed acceptable internal
consistencies. Similar to previous studies (e.g. Mazachowsky & Mahy, 2020), the internal consistency
of the saving subscale was lower than other subscales (a=.59). The full-scale had excellent internal
consistency, a=.90.

Parents’ future thinking questionnaire (PFTQ). The questionnaire was adapted from CFTQ to
measure parents’ future-oriented cognition in five domains: Saving (9 items), prospective memory
(8 items), episodic foresight (9 items), planning (9 items), and delay of gratification (9 items). The
original items of CFTQ were modified to be appropriate for adults (Table 1). Parents rated how
well each statement described themselves on a 5-point Likert scale ranging from ‘strongly disagree’
to ‘strongly agree’ with three non-response options (‘do not know; ‘does not apply, and ‘prefer not
to answer’). Parents’ ratings on each subscale and the full-scale were averaged. Higher scores
indicated better performance in the corresponding domain. The prospective memory (a=.77),
planning (a=.81), delay of gratification (a=.76), and episodic foresight subscales (a=.74) revealed
acceptable, but the saving subscale (a=.60) revealed poor internal consistency. The full-scale had
excellent internal consistency, a=.90.

Behavior rating inventory of executive function-preschool version (BRIEF-P; Gioia et al., 2003). The
questionnaire is a reliable and valid 63-item parent report that assesses children’s executive
impairment (Gioia et al., 2003). Parents rated each statement on a 3-point Likert scale ranging
from ‘never’ to ‘often’ (Table 1). Parents’ ratings were summed to create a Global Executive
Composite Score. Higher scores indicated greater executive impairment. The scale revealed
excellent internal consistency (a=.95).

Consideration of future consequences-child version (CFC-C; Mazachowsky & Mahy, 2022). A
parent-report version of the original scale (Strathman et al.,, 1994) was used to measure children’s
tendency to consider future outcomes of their immediate actions (i.e. future orientation, Table 1;
Mazachowsky & Mahy, 2022). Parents rated statements on a 5-point Likert scale ranging from
‘extremely uncharacteristic’ to ‘extremely characteristic! Parents’ ratings were averaged to create a

Table 1. Example items from the questionnaires in study 1 and study 2.

Sample items

Subscale/questionnaire CFTQ PFTQ

Saving My child saves money in a piggy bank for future | save money in a bank for future
purchases. purchases.

Prospective memory My child forgets what is scheduled for the week. | forget what is scheduled for the week

Episodic foresight My child fails to anticipate future physical states. | fail to anticipate future physical states.

Planning My child does not plan what he/she is going to | do not plan what | am going to take on
take on a vacation. a vacation.

Delay of gratification My child will not eat healthy foods at dinner | will not eat healthy foods even if | could
even if he/she won't get dessert as a become unhealthy as a consequence.
consequence.

BRIEF-P Mood changes frequently

CFC-C My child only acts to satisfy their immediate concerns, figuring the future will take care of
itself.

QDQ-C delay aversion Seems relaxed when waiting for things.

QDQ- C delay discounting Will not give up, even if he/she has to wait a long time for something
PRMQ prospective memory Do you decide to do something in a few minutes’ time and then forget to do it?
BRIEF-A | am disorganized

Note. CFTQ: The Children’s Future Thinking Questionnaire, PFTQ: The Parents’ Future Thinking Questionnaire, BRIEF-P: The
Behavior Rating Inventory of Executive Function-Preschool Version, BRIEF-A: The Behavior Rating Inventory of Executive
Function-Adult Version, CFC-C: The Consideration of Future Consequences-Child Version, QDQ-C: The Quick Delay
Questionnaire-Child Version. PRMQ: The Prospective and Retrospective Memory Questionnaire.
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future orientation score. Higher scores indicated greater future orientation. The scale had acceptable
internal consistency, a=.75.

Quick delay questionnaire-child version (QDQ-C). A parent-report version of the original scale
(Clare et al., 2010) was developed for the study to measure children’s delay behaviors. The QDQ-C
(Table 1) had 10 statements about children’s response to delay on a 5-point Likert scale (‘very like
him/her’ to ‘not at all like him/her’). Five items measured childrens delay aversion, and the other
five items measured delay discounting. Parents’ ratings in each subscale were averaged to create
the subscale scores. Higher scores indicated greater delay aversion/discounting. The delay aversion
(a=.85) and delay discounting subscales (a=.71) revealed acceptable internal consistencies.

Demographic questionnaire. Parents completed a brief demographic questionnaire about their
family. Annual family income and parental education were indicators of socioeconomic status (SES).

Procedure

After parents’ consent was obtained, the questionnaires were presented in two counterbalanced
orders. Half of the parents received the CFTQ first and PFTQ last, and the other half received
the PFTQ first and CFTQ last. The rest of the questionnaires were presented between the PFTQ
and CFTQ in a fixed order: the demographic questionnaire, BRIEF-P, CFC-C and QDQ-C. With
this counterbalancing, we aimed to minimize PFTQs and CFTQ’s influence on each other as
they are similar. An attention check item was randomly embedded in each questionnaire (five
attention checks in total; e.g. ‘Please, for this question answer “Somewhat Agree™). On average,
the study took 29.87min (SD=15.17min) to complete. The parents received 4 GBP for their
participation. All study procedures were granted clearance by the Research Ethics Boards at
Brock University and University of Stirling.

Transparency and openness

The design and analyses were pre-registered (https://aspredicted.org/K6H_9F]). Jamovi version
2.3.28 (The jamovi Project, 2022) and R version 4.3.1 (R Core Team, 2023) were used to perform
the analyses. In the analyses with multiple comparisons, the false discovery p-correction method
was used (Benjamini & Hochberg, 1995). Data, code, materials, and raw and adjusted p-values
are available online: https://researchbox.org/3598.

Results and discussion

Preliminary analysis

There was no non-response data in BRIEF-P, CFC-C, and QDQ-C. Parents rarely used the
non-response options in the CFTQ (4.96%) and PFTQ (0.29%). Missing data were imputed using
expectation-maximization (Table 2A for descriptives). The order of questionnaires was counter-
balanced: 47.95% of the participants completed CFTQ first and PFTQ later, whereas the rest
completed PFTQ first and CFTQ later. There was no order effect in CFTQ (¢#[144]=1.92,
Pagi=-056, d=.32), but in PFTQ (#[144]=2.82, Pagi=-011, d=.47): Parents who completed PFTQ
after CFTQ (n=70, M=4.24, SD=0.42) had higher PFTQ scores than parents who completed
PFTQ first (n=76, M=4.04, SD=0.43).

The relation between parents’ and children’s future-oriented cognition

The first goal of the study was to investigate whether children’s future-oriented cognition
resembled that of their parents. To explore these relations, non-registered, exploratory cor-
relations were performed: Parents’ saving, prospective memory, episodic foresight, delay of
gratification, and full-scale performance on PFTQ were positively correlated with the
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Table 2. Descriptive statistics for all variables in study 1 and study 2.

A. Study 1 B. Study 2
Variable (range) M (SD) Variable (range) M (SD)
Child Age in Months (36-71) 50.67 (8.9) Child Age in Months (24-82) 56.18 (15.31)
CFTQ Saving (1.72-4.44) 3.04 (0.55) CFTQ Prospective Memory 4.13 (0.75)
(2.43-6)
CFTQ Prospective Memory (1-5) 3.39 (0.75) PRMQ Prospective Memory 3.69 (0.74)
(2.13-5)
CFTQ Episodic Foresight (1.78-4.56) 3.09 (0.58) BRIEF-P GEC (63-157) 97.98 (21.57)
CFTQ Planning (1.67-4.56) 3.23 (0.67) BRIEF-A GEC (73-162) 104.03 (21.94)
CFTQ Delay of Gratification (1.44-4.33) 2.90 (0.63) Parent Education (1-6) 4.88 (0.96)
CFTQ Full-Scale (2.07-4.36) 3.13 (0.51) Family Income (1-7) 3.30 (1.25)
PFTQ Saving (2.58-5) 3.96 (0.52)
PFTQ Prospective Memory (2.25-5) 4.22 (0.59)
PFTQ Episodic Foresight (2.11-5) 4.29 (0.55)
PFTQ Planning (2.44-5) 4.23 (0.59)
PFTQ Delay of Gratification (1.96-5) 3.97 (0.62)
PFTQ Full-Scale (3.14-4.93) 4.13 (0.43)
BRIEF-P GEC (68-165) 102.69 (18.86)
CFC-C Future Orientation (1.73-4.18) 2.90 (0.58)
QDQ-C Delay Aversion (1.20-5) 2.90 (0.90)
QDQ-C Delay Discounting (1.60-4.60) 2.71 (0.71)
Parent Education (1.00-8.00) 5.37 (1.63)
Family Income (1.00-5.00) 2.90 (1.06)

Note. CFTQ: The Children’s Future Thinking Questionnaire, PFTQ: The Parents’ Future Thinking Questionnaire, BRIEF-P(A): The
Behavior Rating Inventory of Executive Function-Preschool Version (Adult Version), GEC: Global Executive Composite, CFC-C:
The Consideration of Future Consequences, QDQ-C: The Quick Delay Questionnaire-Child Version: PRMQ: The Prospective and
Retrospective Memory Questionnaire.

corresponding domain on CFTQ, suggesting that parents who reported better performance in
these domains also tended to report high scores for their children (Table 3A). However, there
was no significant correlation between CFTQ and PFTQ planning subscales. These correlations
remained consistent after the counterbalance order was controlled for. This finding aligns with
the previous studies showing an inter-generational link between parents and children’s skills
(Grongvist et al., 2017).

The relation between children’s and parents’ future-oriented cognition and socioeconomic
status

The second goal of the study was to examine children’s and parents’ future-oriented cognition
in relation to parents’ education and family income. Non-registered, exploratory correlations
revealed a small positive correlation between family income and CFTQ planning (Table 3A).
Parents’ delay of gratification and full-scale score on PFTQ were also positively related to family
income. Parents’ education was also related to parents’ full-scale score on PFTQ. An effect of
SES was expected in very high and low SES samples as these samples are exposed to advantages/
disadvantages of the environment characterized by SES: Parents who were in the lowest and
highest quartile of parent education and income were categorized as low and high parent edu-
cation and family income groups (Table 4). Non-registered, exploratory independent t-tests
showed that CFTQ and PFTQ scores did not differ by high and low parent education groups
(ts<=2.31, p,4s>.14). However, there were differences on PFTQ according to parents’ income
groups; Parents from the low family income group rated their delay of gratification (M=3.69,
SD=0.57; t=-4.51, p,;<.001, d=-0.95) and full-scale future thinking performance (M=3.99,
SD=0.45; t=-2.90, p,4=.026, d=-0.61) lower than those from the high family income group
(Mdelay of gratiﬁcation:4‘19’ SDdelay of gratification:0‘46; Mfull-scale:4'25’ SDfull-scale:0‘39)‘ The correlations
and group differences remained consistent after the counterbalance order was controlled for.
These group differences replicated our correlational findings above but were not consistent with
Vasquez-Echeverria et al. (2019). They found a positive correlation between children’s episodic
foresight and parent education. Notably, Vasquez-Echeverria et al. measured preschoolers’ episodic
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Table 4. Lower and higher parent education and family income groups.

Groups N Median M(SD)

Study 1 Lower Parent Education 42 3 3.07
(i.e. A levels [high school diploma]) (0.71)

Higher Parent Education 39 7 7.01

(i.e. master’s degree) (0.27)

Lower Family Income 48 2 1.65

(i.e. income between £15,000-£30,000) (0.48)

Higher Family Income 42 4 4.12

(i.e. income between £60,000-£90,000) (0.40)

Study 2 Lower Parent Education 61 4 3.80
(i.e. some college or 2-year degree) (0.51)

Higher Parent Education 42 6 6.00

(i.e. graduate degree) (0.00)

Lower Family Income 48 2 1.69

(i.e. income between 25,000-40,000 USD) (0.47)

Higher Family Income 43 5 5.00

(i.e. income more than 100,000 USD) (0.00)

foresight using behavioral measures, whereas we administered parent-report questionnaires which
could potentially account for the differences in results.

Predictors of children’s future thinking

In the pre-registration report, a generalized linear mixed model analysis was planned to
examine predictors of children’s future thinking. However, the residual error distributions of
CFTQ and PFTQ items showed a normal distribution. Thus, a linear regression analysis was
more appropriate for this data distribution. CFTQ full-scale score was the outcome variable.
BRIEF-P Global Executive Composite and child’s age in months were entered in the model
on the first step as control variables. On the second step, PFTQ full-scale score, parent edu-
cation, family income, CFCQ-C future orientation, and QDQ-C delay aversion and delay
discounting were entered in the model as predictor variables. On the third step, the interactions
of the predictors with SES (i.e. parent education and family income) and child’s age were
entered. These interactions were non-registered and included to explore potential moderating
roles of age and SES. Tolerance values were larger than 0.5 for all variables on the first and
second steps, suggesting that the multicollinearity assumption was met. However, on the third
step, tolerance values suggested a violation of the multicollinearity assumption. Since the third
step of the model did not increase the variance explained (AR*=.05, F[15, 121]=0.98, p=.482),
we focused on the second step results. The model explained half of the variance in CFTQ
full-scale score on the second step, F(8, 136)=17.58, p<.001, R*=.51. Also, the predictors
included on the second step significantly improved the explained variance, AR*=.19, F(6,
136) =8.52, p<.001. On the second step, child’s age, PFTQ full-scale, BRIEF-P Global Executive
Composite, and CFCQ-C future orientation were independent predictors of CFTQ full-scale
(Table 5A).

Non-registered, exploratory linear regressions were conducted to examine the roles of pre-
dictors in each CFTQ subscale. Similar to CFTQ full-scale, the predictors entered on the second
step improved the explained variance (AR%s>.08, Fs>2.51, ps<.025) but not on the third step
(AR?s<.02, Fs<1.72, ps>.05). Thus, we focused on the second step: In the models for CFTQ
saving (F[8, 136] =7.65, p<.001, R*=.31) and CFTQ episodic foresight (F[8, 136] =9.82, p<.001,
R*=.37), PFTQ saving subscale (episodic foresight subscale), child’s age, BRIEF-P Global Executive
Composite, and CFCQ-C future orientation were independent predictors (Table 5A). However,
in the model for CFTQ prospective memory subscale (F[8, 136] =10.52, p<.001, R*=.38), only
PFTQ prospective memory, child’s age, and CFCQ-C future orientation were independent pre-
dictors. In the model for CFTQ planning subscale (F[8, 136] =8.78, p<.001, R*=.34), only child’s
age and CFCQ-C future orientation were independent predictors. Finally, in the model for CFTQ
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delay of gratification subscale (F[8, 136]=8.07, p<.001, R*=.32), only CFCQ-C future orientation
and marginally the QDQ-C delay aversion were significant predictors.

There were positive relations between parents’ and their children’s full-scale, saving, prospective
memory, and episodic foresight scores even after controlling for children’s age, cognitive abilities,
and behavioral tendencies. Future-oriented parents might model and support these domains
more frequently in daily life than present-oriented parents; thus, their children tend to have
better saving, prospective memory, and episodic foresight. Nevertheless, it must be noted that
the study might not have enough power to perform these repeated linear regressions for each
domain of future-oriented cognition. Also, we did not use an adult future thinking measure that
has been previously tested for psychometric properties to measure parents’ future-oriented cog-
nition but we adapted the child measure to parents, which resulted in item similarities between
measures (Table 1). Therefore, the significant relations might have been driven by similarities
in our measures. To minimize their influence on each other, we placed the parent and child
future thinking questionnaires at the start and end of the study and counterbalanced their order.
Importantly, parents were unaware that they would complete two similar scales regarding their
own and their children’s future thinking. If scale similarity had inflated the relations, this effect
should have been more pronounced for parents who completed the PFTQ first, as they might
have rated their children’s future thinking more similarly to themselves. However, the correlations
across the counterbalanced groups were consistent, with overlapping 95% confidence intervals
(Table S2). Further, we did not find significant parent-child associations in the domains of delay
of gratification and planning, indicating that scale similarities could not fully explain our findings.

Study 2

Study 2 aimed to replicate and extend Study 1 with several differences. First, to address the
concern about the similarities between the parent and child future thinking questionnaires, we
measured parents’ and children’s future thinking via two different questionnaires. Also, to address
any reliability and validity concerns about the Parent Future Thinking Questionnaire, we used
well-established instruments that have robustly demonstrated high reliability and validity in
measuring adults’ and children’s future thinking. Finally, we focused on children’s and parents’
prospective memory as numerous reliable and valid questionnaires exist for assessing adults’
prospective memory (Crawford et al., 2003; Hannon et al., 1995; Kliegel & JAger, 2006), and
parental influences on children’s prospective memory during preschool years are well-documented
(e.g. Mahy et al.,, 2018; Mazachowsky et al., 2021; Ryder et al,, 2022). In addition to SES and
parents’ future thinking, Study 2 also examined parents’ executive function in relation to their
children’s future-oriented cognition given that parents’ executive function influences their scaf-
folding, which is critical for developing future thinking (Mazachowsky et al., 2021; St. John
et al., 2018).

Method

Participants

Two hundred six parents of a 2- to 6-year-old child participated in the study in July 2022. We
used the same exclusion criteria as reported in Study 1. Twenty-seven parents were excluded
because: (a) their child was outside of the 3- to 6-year-old age range (n=6), (b) their child was
atypically developing (n=2), (c) parents provided more than 20% missing data in the question-
naire (n=1), and (d) their scores in the questionnaires were 2 SD below the mean (n=18).
None of the parents got more than one wrong answer in the attention check questions, so no
participant was excluded based on attention check accuracy. The final sample consisted of 179
parents (105 mothers and 74 fathers; 82 parents of girls M,,.=56.18 months, SD,,.=15.31 months):
20 were parents of a 2-year-old, 32 were parents of a 3-year-old, 40 were parents of a
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4-year-old, 55 were parents of a 5-year-old, and 32 were parents of a 6-year-old. Children were
mostly White (67%) and from middle-class backgrounds (49.2% of families earned between
40,000 and 100,000 USD annually; 63.1% held a university degree; Table S1 for
demographics).

Parents were recruited from Prolific. Parents had to: (1) reside in the United States, (2) be
a parent of a child between 2 and 6years of age, (3) be a native speaker of English, and (4)
successfully completed at least 98% of their past survey attempts on Prolific to be eligible for
the study. Eligible parents were invited to complete the surveys on Qualtrics.

Measures

Child measures.

Prospective memory subscale of children’s future thinking questionnaire (CFTQ; Mazachowsky
& Mabhy, 2020). Parents completed the 9-item prospective memory subscale on a 6-point Likert
scale (‘strongly disagree’ to ‘strongly agree’). The subscale revealed high internal consistency,
a=.81.

Behavior rating inventory of executive function-preschool Version (BRIEF-P; Gioia et al.,
2003). BRIEF-P was used to measure children’s executive functioning as in Study 1. The scale
revealed excellent internal consistency, a=.97.

Parent measures.

Prospective and retrospective memory questionnaire (PRMQ; Smith et al., 2000). The 8-item
prospective memory subscale of PRMQ is reliable and valid self-report measure of prospective
memory in adulthood (Table 1; see Smith et al., 2000 for psychometric properties). Parents rated
each statement on a 5-point Likert scale (ranging from ‘very often’ to ‘never’). Parents’ ratings
were averaged with higher scores indicating better prospective memory. The subscale revealed
excellent internal consistency, a=.90.

Behavior rating inventory of executive function-adult version (BRIEF-A; Gioia et al., 2000). The
75-item inventory is a reliable and valid self-report that measures adults’ executive impairment
(Table 1; see Gioia et al., 2000 for psychometric properties). Parents rated each statement on a
3-point Likert scale (‘never’ to ‘often’). Parents’ responses were summed to create a Global
Executive Composite score. Higher scores indicated greater executive impairment. The scale
revealed excellent internal consistency, a=.97.

Demographic questionnaire. Parents were asked to complete a brief demographic questionnaire.
The annual family income and parental education were used as indicators of SES.

Procedure

The data were collected as part of a larger study on children’s prospective memory (Mahy et al,,
2024). After parents’ consent was obtained, parents completed the questionnaires on Qualtrics.
The order was fixed: the demographic questionnaire, CFTQ, BRIEF-P, PRMQ, and BRIEF-A.
Parents also completed other questionnaires which were not included in this study. One attention
check question was randomly embedded in each questionnaire except for the PRMQ and demo-
graphic questionnaire, as they were already very short. The parents received 10 USD for their
participation (Mg,,.iion=40.61 min, SDg,.cion=23.50 min). All study procedure was granted clear-
ance by the Research Ethics Boards at Brock University and University of Victoria.

Transparency and openness

The design and analyses were pre-registered (https://aspredicted.org/rd37p.pdf). As reported in
Study 1, Jamovi and R were used to perform the analyses. In the analyses with multiple com-
parisons, the false discovery p-correction method was used (Benjamini & Hochberg, 1995). Data,
code, raw and adjusted p-values, and materials are available online (https://researchbox.org/3598).
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Results and discussion

Preliminary analysis

There were no non-response data in PRMQ, BRIEF-A, and BRIEF-P. Parents often used
non-response options in CFTQ prospective memory subscale (18.51%). The non-response data
in CFTQ was imputed using the expectation-maximization technique (Table 2B for descriptives).

The relations between parents’ and children’s prospective memory, parents’ executive function,
and socioeconomic status

A pre-registered correlation showed that CFTQ prospective memory was positively associated
with PRMQ prospective memory. Parents who reported higher prospective memory ratings for
themselves also tended to report higher prospective memory ratings for their children. Also,
CFTQ prospective memory was negatively correlated with BRIEF-A and BRIEF-P Global Executive
Composite scores. Parents who reported lower executive impairment for themselves or for their
children reported better prospective memory for their children (Table 3B).

There was a small, positive correlation between CFTQ prospective memory and parent edu-
cation. Better educated parents tended to report greater prospective memory for their children.
There was no significant relation between CFTQ prospective memory and family income (Table
3B). Parents who were in the lowest or highest education and family income quartiles did not
differ in terms of their prospective memoryscores (ts<-2.07, p,;s>.09; Table 4).

These results aligned with Study 1 and showed that parents’ and children’s prospective memory
were related to each other. Parents frequently scaffold their children to remember their future
intentions (e.g. Mahy et al., 2024; Mazachowsky et al., 2021). Therefore, parents with better
prospective memory may more strongly influence and shape their children’s prospective memory
than other parents. Moreover, parents’ executive function was associated with their children’s
prospective memory, aligning with past research showing the role of parental executive function
in children’s cognitive development (e.g. Korucu et al., 2020).

SES was, again, not statistically significantly related to children’s prospective memory. There
was no difference in children’s prospective memory between highest and lowest education and
income groups. This finding aligns with Study 1 but conflicts with past research, which robustly
shows the role of SES on children’s cognitive development (Duncan & Magnuson, 2012).
Prospective memory shows drastic development during school years, as children become more
independent in their daily responsibilities (Zuber & Kliegel, 2020). SES and its effect on the
environment might begin to influence children’s prospective memory later in development.

Predictors of children’s prospective memory
A pre-registered linear regression analysis was conducted to examine the predictors of children’s
prospective memory. CFTQ prospective memory was the outcome variable. On the first step,
child’s age and BRIEF-P Global Executive Composite scores were entered in the model. On the
second step, PRMQ prospective memory, BRIEF-A Global Executive Composite, parent education,
and family income were entered. On the third step, the interactions of predictors with parent
education, family income, and age were entered for exploratory reasons. Tolerance values were
larger than 0.5 for all variables on the first and second steps, suggesting that multicollinearity
assumption was met. However, on the third step, there were again low tolerance values. On the
first step, the model explained 21% of the variance in CFTQ prospective memory, F(2, 171) =23.29,
p<.001. Child’s age and BRIEF-P Global Executive Composite were independent predictors of
children’s prospective memory (Table 5B). However, inclusion of the parents prospective memory
(PRMQ prospective memory), parent’s executive function (BRIEF-A) and SES (parent education
and family income) did not improve the explained variance on the second step (F[4, 167] =1.60,
p=.176, AR*=.03) and none of the predictors were statistically significant.

Parents’ executive impairment was highly correlated with their prospective memory (Table
3B). After accounting for shared variance, the unique contribution of parents’ prospective memory
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may have been insufficient to independently predict children’s prospective memory. Therefore,
in a non-registered linear regression model, we removed parents’ executive impairment and reran
the model. Parents’ prospective memory became a significant predictor of childrens prospective
memory (B=.16, SE=0.08, t=2.05, p=.042, $=0.15). Family characteristics might influence
children’s prospective memory but strong intercorrelations among these variables may obscure
their unique effects.

General discussion

Our aim was to examine children’s future-oriented cognition in relation to family characteristics.
Across two studies, parents’ prospective memory, saving, episodic foresight, and delay of grati-
fication (but not planning) were positively related to children’s parent-reported performance in
corresponding domains; however, only the associations for saving, prospective memory, and
episodic foresight remained significant after controlling for other variables in the regression
models. Parent education and family income were weakly related to children’s planning and
prospective memory, and these relations did not remain significant in the regression models.

Children’s future-oriented cognition in relation to parents’ future-oriented cognition

Five domains of future-oriented cognition were examined: saving, episodic foresight, prospective
memory, planning, and delay of gratification. According to parent-reports, parents and their
children’s saving, episodic foresight, and prospective memory were positively related after con-
trolling for age and executive function. Although past research has not yet compared parents’
and children’s specific future-oriented skills and behaviors in early childhood, parents’ future
orientation was found to be positively associated with their adolescent’s saving (Webley & Nyhus,
2006), and parenting styles (e.g. communication and monitoring) were positively related to
adolescents’ future orientation (Chainey et al., 2022). Our study further shows that these
parent-child relations might extend back into early childhood.

Many have argued that individual differences in cognitive abilities are largely genetic (e.g.
Friedman et al., 2008). Similarly, future-oriented cognition might also be somewhat heritable.
Recently, a combination of genetic (25%) and environmental (75%) factors were found to explain
8- to 11-year-olds’ delay discounting (Morais et al., 2025). The observed relation between parents’
and their children’s future-oriented cognition likely reflects both genetic and environmental
influences.

Parent-child interactions and conversations provide an ideal context in which to develop and
practice future thinking skills. Parents often engage in future-oriented talk with their children
or scaffold their children’s future-oriented behaviors (Hudson, 2002, 2006; Mazachowsky et al.,
2021). These techniques are often found to be effective. For example, parents’ attempts to teach
their adolescents how to save shaped their adulthood saving (Boto-Garcia et al., 2022). Also,
when parents were trained to hold rich conversations about past events with their children, their
6-year-olds recalled past and imagined future events with greater episodic detail than their peers
whose parents had not been trained (Wang et al.,, 2019). Parents’ future thinking might further
improve their approach in conversations. When parents and children construct a representation
of a future event together through conversations, parents with better future thinking may provide
more effective support than parents with poorer future thinking (also see Hudson, 2002).

Although parents’ and children’s parent-reported prospective memory were correlated in both
studies, the relation did not remain significant after controlling for parents’ executive function
in Study 2. The relation might have been inflated in Study 1 due to the measure similarities.
However, correlations between parents’ and children’s prospective memory were similar across
the two studies (r=.26 in Study 1 and r=.23 in Study 2). Importantly, in Study 2, once parents’
executive function was removed from the regression model, parents’ prospective memory became
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a significant predictor of children’s prospective memory. Although family characteristics might
influence children’s prospective memory, after accounting for their shared variance, the unique
variance in parents’ prospective memory might not have been enough to independently relate
to children’s prospective memory.

Finally, parents’ and children’s parent-reported planning were unrelated. There could be dif-
ferent explanations for this. First, other family characteristics beyond parents’ future thinking
and SES might be particularly important in the development of planning. For example, family
organization and parental support have been found to influence children’s planning during school
years (e.g. Schroeder & Kelley, 2010). Second, parents’ planning might start to influence their
children’s planning later in the development, as children gain more agency in making plans.
Over middle childhood, children begin to participate in more complex activities where they
need to plan their own actions (Gauvain & Perez, 2005). Thus, parents (whether they are future-
or present-oriented) might view their preschoolers too young to instruct in planning, and parents
might wait until their children gain more autonomy. Past research showing relations between
family characteristics and planning has also focused on school-aged children (e.g. Gauvain &
Perez, 2005; Schroeder & Kelley, 2010). Perhaps, parents engage in less planning with their
children during the preschool years.

Children’s future-oriented cognition in relation to socioeconomic status

We focused on two indicators of SES: parent education and family income. We observed weak
positive correlations between family income and children’s parent-reported planning and between
parent education and children’s prospective memory. However, these relations did not survive
after controlling for age and executive function. Also, none of the five domains of future-oriented
cognition differed between high and low education/income groups in children.

Why is SES unrelated to the development of future-oriented cognition in preschool years
even though childhood SES is influential in the development of many cognitive skills (e.g. Raver
et al., 2013)? In the studies, we explored the direct link between SES and future thinking, but
SES often influences childrens cognitive development indirectly through parenting, family sup-
port, or parental mental health (e.g. Friedman et al., 2014). Similarly, SES might shape the
development of future-oriented cognition by influencing other family characteristics. For example,
compared to lower SES, higher SES might increase children’s access to and participation in
extracurricular activities where they can practice their planning and prospective memory
(e.g. planning or remembering what to bring to the activity), which in turn improves children’s
future-oriented behaviors.

Family income and parent education might not be strong SES indicators to adequately capture
environmental reliability or resource scarcity. There are other family characteristics that might
better capture environmental reliability and resource availability, such as neighborhood charac-
teristics, family structure, resource access (e.g. educational materials), or home chaos levels (e.g.
Doan & Evans, 2020). For example, Belsky et al. (2012) used residential and parental employment
changes as indicators of environmental reliability. Moreover, family income and education were
objective measures, and thus, we might have failed to capture children’s perceptions about their
family resource availability. For example, Griskevicius et al. (2011, 2013) considered adults’
childhood perceptions about their SES instead of objective measures (e.g. ‘I felt relatively wealthy
compared to the other kids in my school’). When children perceive that their environment is
unpredictable and resource-scarce, they may infer that attempts to plan, delay, or hold future
intentions are not adaptive, as their future predictions about the environment tend to be wrong
(Munakata et al., 2023). Objective measures of parental education and family income might have
failed to capture children’s perceptions about their environment, especially considering that our
sample was predominantly middle-class. Future work should explore other indicators and how
they relate to children’s future thinking.
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Children’s future-oriented cognition in relation to cognitive and behavioral tendencies

Children’s future orientation, delay aversion, delay discounting, and parents’ executive function
were also examined in addition to family characteristics. However, after accounting for children’s
age and family characteristics, only children’s future orientation and delay aversion were related
to their future-oriented cognition.

In Study 1, children’s future orientation, the tendency to consider future outcomes of immediate
actions, was an independent predictor of each future thinking domain. Previously, adults’ future
orientation has been found to influence their future-oriented behaviors (e.g. Strathman et al.,
1994) and correlate with their child’s episodic foresight (Vasquez-Echeverria et al., 2019). In
childhood, school-aged children’s future-time perspective (a similar construct to future orienta-
tion) was also positively related to children’s delay of gratification (Gollner et al., 2017). Before
the current study, few studies have been conducted on future orientation or, in general, behavioral
tendencies in children’s future thinking (e.g. Gollner et al., 2017). Our study might stimulate
future work examining the roles of cognitive processes and behavioral tendencies in children’s
future thinking, particularly children’s future orientation, which might underlie the emergence
and development of future-oriented cognition.

Finally, delay aversion was marginally related to children’s delay of gratification according
to parent-reports. Children who were more averse to delay might show less delay of gratifi-
cation in their everyday lives. In children with attention-deficit/hyperactivity disorder who
often show executive dysfunction, delay aversion often predicts their delay preferences (Dalen
et al.,, 2004). In contrast to previous studies with school-aged children (Gollner et al., 2017,
but see Burns et al., 2020), delay discounting was unrelated to delay of gratification. Young
children, especially 3-year-olds, might be less sensitive to the changes in delay-length or
reward amount.

Limitations

There are several limitations in these studies that can be improved in future research. First, we
did not answer how future thinking might be intergenerationally transmitted. Several mechanisms
are possible, such as genetic heritability, parent-child interactions, or environmental reliability.
Future adoption studies might be ideal to tease apart the relative genetic and environmental
influences on children’s future thinking. Second, both studies relied on a single informant (the
parent) and monomethod of measurement (parent-report questionnaires). Moreover, parents’ and
children’s future thinking questionnaires were very similar in Study 1. Multimethod approaches
(e.g. parent-report, self-report, and behavioral tasks) are needed to better examine parents’ and
childrens future thinking and understand their relation. Finally, our measures were taken at a
single point in time, so the relations cannot speak to causality. Longitudinal research would be
valuable in establishing directional relations.

Conclusion

Family characteristics, cognitive processes, and behavioral tendencies might shape the develop-
ment of children’s future thinking. Children’s future orientation tendencies seem to underlie
future-oriented cognition and its five domains (i.e. prospective memory, episodic foresight, saving,
delay of gratification, and planning). Cognitive abilities support certain domains of future-oriented
cognition: Executive function is an independent predictor of prospective memory, saving, and
episodic foresight. Delay tendencies seem to influence children’s delay of gratification decisions.
Regarding family characteristics, parents’ prospective memory, saving, and episodic foresight are
unique predictors of their children’s abilities in these domains. SES seems to be unrelated to
children’s future-oriented cognition, at least in our middle-class samples. Overall, family
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characteristics are understudied in the development of future-oriented cognition even though
they relate to children’s future thinking beyond children’s age. Parents might consider improving
their future thinking and adopting strategies (e.g. scaffolding) to transfer their skills to their
children to better facilitate their children’s developing future-oriented cognition. Future research
should continue to examine the role of family characteristics in the development of children’s
future-oriented cognition.

Notes

1. Supplementary tables are available online: https://researchbox.org/3598.
The original version of the CFTQ used a 6-point Likert scale (Mazachowsky & Mahy, 2020). We did not
anticipate the change in the Likert scale would have implications for the results, as past research suggests that
changes in the n-point Likert scale do not influence descriptive statistics, reliability, or factor loadings (Leung,
2011).
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