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Abstract

Episodic foresight (EF) refers to the ability to anticipate future states of the self. Despite almost two decades of

research, no studies explored how family context variables relate to the development of this ability. The objectives

of this study were to explore the association of socioeconomic status (SES), parental consideration of future

consequences (CFC), and family environment quality on the development of episodic foresight and to compare the

magnitude of the effects of these same variables on delay of gratification and planning.

Sixty-four dyads composed by 4-year-old Uruguayan children and their main caregiver participated in the study.

Children were administered experiments on episodic foresight, delay of gratification, planning, and receptive

language. Parents reported socioeconomic status, family environment, and their consideration of future

consequences. Even though parents’ limit setting was associated to higher EF in children and parental CFC-I was a

predictor in multiple regression analysis, these effects ceased to be significant when controlled by child’s receptive

language and caregiver education, being these the main predictors of EF. Results also indicate that SES significantly

distinguishes the performance in future-oriented skills and language, being the magnitude of the effect higher for

EF in comparison with planning and delay of gratification. This study supports that EF is related to SES to a greater

extent than other variables traditionally assessed in studies of poverty and child development. We discuss

implications of low SES and language skills in the light of EF development and immediate-oriented behavior in

contexts of deprivation.
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Background

Desire for immediate gratification and present orientation

are more frequently observed in adults coming from low so-

cioeconomic backgrounds (Adams & White, 2009; Hausho-

fer & Fehr, 2014; Pepper & Nettle, 2017). However, few

studies have related socioeconomic and other family context

variables with the development of episodic foresight (EF) in

young children. Mapping the variables that contribute to the

development of EF may be crucial to understand the

intergenerational reproduction of the behavioral constellation

of deprivation, as suggested by Pepper and Nettle (2017).

EF is defined as the ability to project oneself into the

future to anticipate and pre-experience events, desires,

or mental states (Atance & O’Neill, 2001). EF demands

the construction of mental representations upon facts

that may happen and implies the anticipation of the self

in relation to personal future, detached from the actual

emotional state or beliefs of the person, and located at

an approximate time and place (Atance & O’Neill, 2001;

Suddendorf & Redshaw, 2013).

Assessment of EF in young children presents meth-

odological challenges since adult methods are not suit-

able (e.g., self-report). For this reason, most common
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methods for evaluating young children’s EF skills include

a variety of experimental tasks (verbal, choice, and loca-

tion tasks; for a review see Hudson, Mayhew, & Prabha-

kar, 2011), while the main debate is how thoroughly EF

is actually being measured as well as the extent to which

the construct is isolated from other cognitive demands

of the task (e.g., language, working memory, planning).

This concern is also related to how EF is associated

with other variables of cognitive development. Hypoth-

esis in specialized literature include the notion of EF as a

self-projection process (Buckner & Carroll, 2007) and EF

as part of an episodic cognition system, including the

role of language in episodic memory and foresight devel-

opment (Suddendorf, Addis, & Corballis, 2009). EF is

also considered in line with other future-oriented pro-

cesses since it shares a forecasting component with these

forms of future-oriented thought such as formal plan-

ning and delay of gratification. However, EF is also dis-

tinguishable from these. For instance, certain forms of

planning that imply making predictions about the phys-

ical world (e.g., mentally represent alternative actions or

transformations over objects) do not involve envisioning

the future self at a specific moment (Jackson & Atance,

2008). For the case of delay of gratification, EF may con-

tribute to performance (e.g., being able to envision the

delayed reward may help to discount less the future),

even though it has been argued that semantic knowledge

and executive functions prevail (Hanson, Atance, &

Paluck, 2014; Hudson et al., 2011; Jackson & Atance,

2008; Vásquez-Echeverría, 2015).

EF emerges between 3 and 5 years of age (Atance &

Jackson, 2009; Suddendorf & Redshaw, 2013), being, in

general, incipient at age 3, presenting considerable individ-

ual variability at the age of 4, and improved performance

at age 5. This pattern is observed even when different task

formats are involved (Bélanger, Atance, Varghese, Nguyen,

& Vendetti, 2014; Busby & Suddendorf, 2005; Suddendorf

& Busby, 2005). However, to our knowledge, no studies

have explored hypotheses regarding the interindividual

differences in EF found at this developmental period.

Interindividual differences in cognitive development

are explained, to an important extent, by characteristics

of developmental contexts and the proximal processes to

which children are exposed (Bronfenbrenner & Morris,

2006). Given the absence of studies that systematically

analyze interindividual differences in EF, we will examine

the association of family context variables (family SES

and environment quality, and caregiver future orienta-

tion) that given their influence on general cognitive de-

velopment, we expect will also affect EF and the

cognitive demands associated to foresight. One of the

variables that is most related to cognitive and socioemo-

tional development is SES of the family. Low SES has

been associated to school dropout, lower scores on IQ

measures, and executive functioning tasks, among others

(Bradley & Corwyn, 2002; Gottfried, Gottfried, Bathurst,

Guerin, & Parramore, 2012). Causes underlying this

phenomenon include adverse effects of persistent pov-

erty on parental investment, higher stress levels, and the

absence of material resources for stimulation (Dickerson

& Popli, 2016; Evans & Kim, 2013).

Other contextual factors that have been reported to ex-

plain the influence of SES in child development include

quantity and quality of stimulation that a child receives at

home, e.g., interaction and linguistic stimulation, even be-

fore age three (Hart & Risley, 2003); demands of maturity;

parental stress and exposure to conflict; care and monitor-

ing; or limit setting, among others (Bradley & Corwyn,

2002; Evans & Kim, 2013). Lastly, some scholars have

shown evidence of intergenerational transmission of fu-

ture orientation in parent-adolescent dyads (Andre, van

Vianen, & Peetsma, 2017; Seginer, 2005), but to our know-

ledge, no studies have explored this phenomenon in

parent-child dyads. We believe parental future orientation,

such as their level of consideration of future consequences

(CFC), could be related to individual differences in future

cognition in young children. Hudson (2006) has suggested

that the kind of parental linguistic stimulation and the in-

volvement in patterns of future-oriented interaction favor

future understanding of the child. Moreover, parents differ

in how they share future and past experiences to their off-

spring, and that is related to adolescents’ time perspective

(Shirai & Higata, 2016). In this line, it is possible to reason

that parents’ CFC level may be determining the temporal

horizon of their actions and the type of interaction and

temporal language addressed to their children, which in

turn, behaviorally models the acquisition and development

of EF in their children. Also, lower CFC scores are

present, on average, in persons coming from lower SES

backgrounds (Adams & White, 2009; Pepper & Nettle,

2017). Nevertheless, to the best of our knowledge, no

studies have empirically explored the relations of parental

CFC with their offspring levels of EF, in a sample coming

from different socioeconomic backgrounds.

This study

This study has two main objectives. The first is to explore

the association of SES, parental CFC, and quality of family

environment on EF in a sample of preschool-aged children

coming from low and medium-high SES backgrounds. We

expect that children from higher SES backgrounds, with

better quality of family context and parents with higher

CFC scores, will present higher scores on EF tasks. Given

that in previous literature, SES independently predicted the

variance in cognitive development, quality of family envir-

onment, and future orientation, parental education as a

continuous measure of objective SES (American Psycho-

logical Association, 2007) will be controlled for.
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Second, we want to compare the magnitude of the ef-

fects found in our first objective with those of CFC, fam-

ily environment, and SES on delay of gratification and

planning. As we mentioned, EF may be related to

future-oriented processes, as they all share the demand

of acting now to reach a future outcome. Planning and

delay of gratification are considered future-oriented pro-

cesses (Atance & Jackson, 2009) that present a weaker

development in children from low SES backgrounds

(e.g., Hackman, Gallop, Evans, & Farah, 2015; Raver,

Blair, & Willoughby, 2013). In this sense, it is important

to measure if the relation of SES with EF development

resembles to the more documented relation between

SES and the other future-oriented processes. Since these

processes are theoretically related, we expect that the ef-

fects of SES, parental CFC, and family context on EF de-

velopment will be similar when compared to planning

and delay of gratification.

Method

Participants and procedure

Sixty-four 4-year-old children (31 girls), living in

Montevideo, Uruguay, participated in this study, 30 be-

longing to families of low SES (Mage = 54.8 months, SD =

3.6) and 34 belonging to families of medium-high SES

(Mage = 53.2 months, SD = 3.7). After obtaining the ap-

proval of the National Administration of Public Educa-

tion of Uruguay (ANEP), four public centers classified as

quintile 1 and four private centers were contacted by

convenience. Quintile classification of schools in

Uruguay is based on socioeconomic indicators of the

families of students attending that school. Families of

children from quintile 1 centers had lower scores in all

socioeconomic indicators, such as mother education,

father education, rooms at home, income, and persons

per room, as compared to their private center counter-

parts who had a medium-high SES family background

(see Table 1 for frequencies on main indicators). The

main caregivers of children, defined in the first part of

the survey as the parent or relative that spends more

time in charge of the child, received an invitation to par-

ticipate in the study along with informed consent (ac-

ceptance rate = 61%). The assessment of 10 additional

children, from both SES groups, was not completed due

to fuzziness, shyness, or experimental error (e.g., incor-

rect wording). The session, held during school hours,

lasted about 30 min. Children completed the experimen-

tal tasks (EF, delay of gratification, planning measures)

and the PPVT-III. The main caregiver (self-assigned

within each family) completed the self-reported question-

naires that were sent home: the sociodemographic and

family background questionnaire, the Extadi-Gangoiti

scale, and the consideration of future consequences scale.

Uncompleted questionnaires were recovered through tele-

phone contact.

Measures

Episodic foresight

Draw task This task evaluates the implication of self in

planning (Atance & O’Neill, 2005). First, the experimenter

explained that the game consisted in drawing freely, fol-

lowing two rules that demanded self-anticipation: (a) the

child had to use the sheets that contained previously de-

signed patterns to be included in the drawing and (b) the

child had to previously state what he was going to draw.

Scores were computed as follows: 0 (no drawings were

achieved), 1 (one drawing was achieved), and 2 (both

drawings were achieved according to the initial statement).

Coders reached an interrater agreement of k = .94, based on

Table 1 Characteristics of the families participating in this study

Private
centers

Quintile 1 public
centers

Parents age, years

Mother (M, SD) 36.2 (5.1) 29.9 (5.5)

Father (M, SD) 37.9 (5.9) 32.9 (6.2)

Monthly income, USD

Less than 750 (n) 0 22

750–1000 (n) 0 7

1000–1500 (n) 17 1

1500–2000 (n) 10 0

More than 2000 (n) 7 0

Children in the family

M (SD) 2 (0.9) 2.4 (1.2)

One (n) 10 6

Two (n) 17 11

Three or more (n) 7 13

Higher educational level

Mother

Elementary (n) 0 14

High school (n) 10 15

University/other tertiary(n) 24 1

Father

Elementary (n) 0 13

High school (n) 17 13

University/other tertiary
(n)

16 1

Main caregiver

Mother (n) 33 28

Father (n) 1 1

Grandmother (n) 0 1

SD standard deviation. Data from three fathers was not reported
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a common analysis of 79% of the cases, considered very

good according to El Emam (1999). Disagreements were re-

solved by discussion.

Trip task Atance and Meltzoff ’s (2005) trip task was

adapted. The child was asked to help his parents prepare a

trip. A sequence of photos of places where people would

travel to was presented. After the identification of the place

represented by the picture, a series of three objects were

presented, one of which was relevant to address a future

need during the trip. The other two were distractors, one of

them semantically related to the place represented by the

photograph. The child had to choose an object to take to

the trip and explain the choice. One point per correct target

item was assigned, plus another point for verbal responses

that included the following: (a) a state of the self and (b) fu-

ture value in its semantic formulation.

Composite measure of EF The composite measure of

EF was obtained by adding the score in the trip task and

in the draw task. The correlation between scores was

rho = 0.38, suggesting its adequacy to collapse the data.

Delay reward

Delay reward task Mischel, Shoda, and Peake’s (1988)

delay reward task was adapted. The child was offered a

sweet (of choice). Then, he was told that he could eat

the candy at that moment, but if he waited for the ex-

perimenter to return, he would get three more. The

child was given a wireless electronic bell to call the ex-

perimenter when he wanted to eat the candy. The max-

imum waiting time was 8 min. Waiting minutes were

computed as the score.

Planning

Tower of Hanoi Carlson, Moses, and Claxton’s (2004)

task was adapted. It presents a wooden structure with

three stakes and three disks. For better understanding,

the task was presented in a playful way: the stakes repre-

sented trees, the biggest disk was “daddy monkey,” the

medium disk was “child monkey,” and the smallest disk

was “baby monkey.” Before starting, the three rules of

the game were explained: (a) the disks (monkeys) must

remain in the stakes (trees), (b) only one monkey can

jump at a time, and (c) a bigger monkey cannot sit down

on a smaller monkey (i.e., no bigger disk can be placed

on a smaller disk on the same stake). Then, the experi-

menter would say to the child: “Now you have to put

the monkeys in a position like the one I have” while ma-

nipulating his own set of the game to show the position

to be reached. The score range was 0 to 6.

Receptive vocabulary

Peabody The Peabody Picture Vocabulary Test (Dunn,

Dunn & Arribas 2006) is a standardized receptive vocabu-

lary test, used to assess verbal aptitude. This measure is

frequently used as a global indicator of cognitive develop-

ment in children (Beres, Kaufman, & Perlman, 2000). In

this test, subjects respond to target words presented ver-

bally, by pointing to one of the four images shown. We

used the age-based standard score (M = 100, SD = 15)

based on the sample of Dunn et al. (2006). Since there is

no validated version for the Uruguayan population to date,

the available Spanish adaptation was used.

Socioeconomic background

Socioeconomic status and family background

questionnaire Parents answered a questionnaire on

sociodemographic aspects and child data (e.g., occupa-

tional and educational level of the parents, household in-

come). The socioeconomic status was operationalized as

follows: (1) for the comparison of groups, it was coded ac-

cording to the context of the child’s educational center

(0 = low, 1 =medium-high); (2) for correlations and re-

gression analyses, the educational level was assumed as a

continuous variable of ESE (APA, 2007), encoding the aca-

demic level reached by the main caregiver (0 = no school

studies, 2 = primary studies completed, 4 = basic second-

ary studies competed, 6 = high school/technical school

studies completed, 8 = complete university).

Quality of family context

Etxadi-Gangoiti scale The Etxadi scale evaluates differ-

ent aspects of the quality of the family context (Arranz,

Olabarrieta, Manzano, Martín, & Galende, 2014). Self-

reported items of three subscales of the Etxadi scale

were used: (a) limit setting and strengthening of resili-

ence (alpha = .72), (b) exposure to parental conflict

(alpha = .70), and (c) parental stress (alpha = .60). It was

completed by the parents, using a Likert scale (1 = never,

6 = very frequently). Higher scores reflect lower quality

of the family context for each subscale. This scale pre-

sents satisfactory psychometric properties (Arranz et al.,

2014; Baigorri, 2015).

Consideration of future consequences

Consideration of future consequences scale Parents

answered the consideration of future consequences scale

(Vásquez-Echeverría, Antino, Alvarez-Nuñez, & Rodríguez-

Muñoz, 2018), which assesses the extent to which people

consider the future consequences of their actions to deter-

mine their behavior. It has two subscales: CFC-Immediate
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(CFC-I) and CFC-Future (CFC-F), composed of seven

items each, and answered in a 7-point Likert-type scale.

Higher scores reflect greater consideration for the immedi-

ate or distant consequences of actions, respectively. Vás-

quez-Echeverría et al. (2018) reported good reliability

(omegas of .81 for CFC-I and .72 for CFC-F) and good fit

of the confirmatory two-factor solution (χ2 = 113.97, df =

75, CFI = .92, TLI = .90, RMSEA= .05, SRMR= .06).

Database treatment and analysis plan

Outliers were not found (Z < 3). Concerning distribution,

most of the variables were normally distributed. Only

Extadi-Gangoiti subscales of limit setting and family con-

flict were skewed higher than 1, and all Extadi-Gangoiti

and delay reward scores presented kurtosis higher than

1.5 (Shapiro-Wilk, p < 0.01). Adopting a conservative ap-

proach, we homogenized the analysis plan using non-

parametric statistics for group comparison and correl-

ational analyses. Therefore, Spearman’s correlations and

Mann-Whitney U tests were performed. Effect size was

analyzed through rank-biserial correlations.

Further analyses were performed through regressions.

For multiple linear regressions, we visually inspected the

p-p plot for normality in the distribution of residuals

and the scatterplot of the residuals to verify homosce-

dasticity. We found that they were satisfactory. Further-

more, data did not present multicollinearity (VIF < 5).

Analyses were performed using the softwares JASP 0.9

and SPSS v22.0.

Alpha value was set in 0.05 to interpret statistically

significant results for omnibus tests. Following Fergu-

son’s (2009) guidelines, effect sizes of correlational type

are interpreted in this way: .20 as a low effect, .50 as a

moderate effect, and .80 as a strong effect.

Results

We present the results in two sections. First, we analyze

the descriptive statistics and correlations among the

study variables. In particular, we explore the association

of child SES background on study variables via two ana-

lyses: a group comparison and a logistic regression. Sec-

ond, we explore the effects of family context variables

on children scores in future-oriented measures through

a hierarchical regression. In these analyses, we both

analyze the effect of family context variables (including

SES) on EF (objective 1) and compare these effects to

those found for DR and ToH (objective 2).

Descriptive statistics and associations

Table 2 presents descriptive and correlational statistics

for the entire sample. EF shows moderate and moderate-

high correlations with the other child variables (ToH,

DR, and PPVT). Negative and significant correlations

between child’s variables (specifically EF, ToH, and

PPVT) and the parental CFC-I scores are observed.

There is also a negative correlation pattern between dif-

ficulty in limit setting and developmental variables (sta-

tistically significant for ToH and DR). We controlled for

sex differences and only found statistically significant

differences in delay of gratification, in favor of girls

(W = 344.5, p = .020, rank-biserial = 0.33).

There were statistically significant differences among

all child development variables according to SES back-

ground (see Table 2). The effect size of SES background

on EF scores was moderate-to-high. Regarding family

context variables, CFC-I and parental stress presented

statistically significant differences in favor of medium/

high SES families (they were less immediate oriented

and less stressed).

Given the moderate-to-high effect sizes by SES back-

ground in all cognitive development variables and the

moderate-to-high correlations between them, we per-

formed a logistic stepwise regression analysis (low SES =

0, medium-high SES = 1) with cognitive variables as pre-

dictors. This analysis allowed us to determine which of

these variables better characterize children’s membership

to each SES group, controlling for their shared contribu-

tion. Used in this way, the logistic regression parallels a

discriminant analysis but for dichotomous known cat-

egories. The resulting selected variables are the most

representative of (i.e., are more associated to) the known

category. PPVT and EF composite were the most rele-

vant variables to characterize child cognitive variables in

low versus medium-high SES backgrounds. Results for

this two-variable selected model were as follows: Nagelk-

erke pseudo R2 = .58, χ2 (df ) = 36.60 (2), p < .001 with

PPVT, B = .07, odds ratio = 1.08, EF composite score

with B = .49, and odds ratio = 1.65. This means that for a

unit of increase in EF composite, the odds of belonging

to the medium-high SES group increase by a factor of

1.65, holding the other variable constant. The percentage

of correct classification with this model was 86%.

Hierarchical linear regressions of contextual variables on

future-oriented variables

To facilitate the specification of the model, we first per-

formed a regression (stepwise) of the family environment

variables (difficulty in setting limits, parental stress, and

family conflict) and caregiver’s CFC (immediate and fu-

ture) on future-oriented variables. CFC-I was a signifi-

cant predictor of EF composite (b (SE) = − 0,51 (0,23),

β = − 0,27) and planning (b (SE) = − 0,39 (0,15), β = − 0,

29). The score in difficulty in setting limits was a signifi-

cant predictor in DR models (b (SE) = − 1,41 (0,60), β =

− 0,29) and planning (b (SE) = − 0,65 (0,27), β = − 0,28).

All models were statistically significant in the change of

R2. Based on this criterion, we selected these variables in

the specification of the final model. Subsequently, we
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performed hierarchical multiple linear regression ana-

lysis of the contextual variables on EF tasks and related

competences (see Table 3). In step 1, we controlled for

PPVT and gender. In step 2, we introduced contextual

variables, e.g., mother education, CFC-I, and difficulty in

limit setting. Results indicate that after being controlled

for, there were no contextual predictors that contributed

significantly to the model, except for mother education

in EF model.

Discussion

The objectives of this research were (a) to explore the

association of SES, parental CFC, and quality of family

environment on child’s EF and (b) to compare the

strength of the effects of CFC, family environment, and

SES on the development of EF with the strength of the

effects of CFC, family environment, and SES on delay of

gratification and planning, in a sample of Uruguayan

preschool-aged children coming from low and medium-

high SES backgrounds.

Regarding the first objective, although correlations sug-

gest that some family context variables are associated with

higher EF in children and that parental CFC-I was a pre-

dictor in the hierarchical multiple regression analysis, these

effects ceased to be significant when controlled by linguis-

tic development and maternal education. Despite the the-

oretical arguments that led us to expect family context

variables and parent’s future orientation to be associated to

EF development (e.g., self-regulation and inhibitory impli-

cations of limit setting, behavioral models based on the

temporal horizon of parents’ actions), the exclusion of ef-

fects may be due to the fact that their contribution was

overlapped to mother’s educational level. In fact, parental

CFC-I scores showed significant differences between

groups according to SES. Still, the main predictors of EF

are child’s receptive language and mother’s educational

level. This can be explained considering that (a) language

plays a key role in the development of declarative memor-

ies, allowing the manipulation of semantic and episodic

memory information, thus sustaining the simulation of

personal future projections (Suddendorf & Redshaw,

2013), and (b) SES determines differentiated trajectories in

the linguistic development of children (Hart & Risley,

2003). This association is also in line with other studies

that relate language and temporal cognition development,

in particular mother’s elaborative/advanced language re-

lated to children’s contributions to future talk and their un-

derstanding of the future (Hudson, 2006).

It should also be noted that this study replicates results

that relate low SES to higher immediate orientation (Ad-

ams & White, 2009; Pepper & Nettle, 2017), observable in

higher parental CFC-I and lower EF of the children. The

tendency towards immediate orientation in families of low

SES could be rooted on the perceptions of scarce control

over future outcomes, greater salience of present risks,

and enhanced temporal discounting (Haushofer & Fehr,

2014; Pepper & Nettle, 2017). This model could be tested

in future studies using structural models of mediation: low

SES would produce both a reduction in linguistic stimula-

tion of the child (which implies impoverished use of tem-

poral language), as well as a model of immediate-oriented

behavior due to an increased concern for the immediate

results of actions, enhanced by adverse living conditions

of persistent poverty.

Our results indicate that SES significantly distinguishes

the performance in future-oriented skills and language.

While moderate-to-high effect sizes were found for all

the cognitive variables studied, effect sizes were higher

for EF. In fact, receptive language scores and EF (con-

trolling for other future-oriented processes) are enough

Table 2 Descriptive statistics, group comparison results by SES, and Spearman’s correlations between measures

Descriptives Comparison Correlations

Tot SES-MH SES-L U ES 2 3 4 5 6 7 8 9

1. EF. 4.27 (2.4) 5.65 (1.74) 2.7 (2.1) 147.5*** 0.71 .31* .37** .59** − .28** .06 − .15 .30* − .23

2. ToH 2.84 (1.69) 3.52 (1.4) 2.07 (1.7) 295.0** 0.42 – .48** .42** − .30* .05 − .27* .17 − .25*

3. DR 4.06 (3.8) 5.6 (3.1) 2.37 (3.4) 243.5*** 0.52 – .42** − .23 .09 − .26* .28* .03

4. PPVT 102.4 (17.8) 112.5 (12) 90.5 (16.3) 139.0*** 0.72 – − .30* .10 − .19 − .03 − .34*

5. CFC-I 2.87 (1.27) 2.40 (1.0) 3.40 (1.43) 291.0** − 0.43 – − .11 .09 .08 .46**

6. CFC-F 4.56 (1.42) 4.68 (1.20) 4.4 (1.63) 472.5 0.07 – − .24 .04 .29*

7. EG-L 1.90 (0.73) 1.77 (0.59) 2.05 (0.85) 400.5 − 0.22 – .08 .05

8. EG-C 1.60 (0.66) 1.65 (0.67) 1.55 (0.66) 450.5 0.12 – .24

9. EG-S 2.70 (1.01) 2.33 (0.58) 3.11 (1.22) 295.0** − 0.42 –

Standard deviation between parenthesis. SES-MH medium-high SES dyads, SES-L low SES dyads, 1 episodic foresight, 2 Tower of Hanoi, 3 delay reward, 4 Peabody

Picture Verbal Test, 5 consideration of future consequences-immediate, 6 consideration of future consequences-future, 7 Etxadi-Gangoiti scale-limit setting; 8

Etxadi-Gangoiti scale-exposure to family conflict, 9 Etxadi-Gangoiti scale-parental stress, U Mann-Whitney U test, ES effect size (rank-biserial correlation)

*p < .05

**p < .01

***p < .001
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to determine SES group membership. These results are

the first evidence that EF is related to SES to a greater

extent than planning and delay of gratification, variables

traditionally assessed in studies of poverty and child de-

velopment (e.g., Raver et al., 2013). Reduced EF develop-

ment may be a precursor of impaired executive

functioning and self-control in children from low SES

contexts since these processes demand, to some extent,

envisioning and forecasting the future. Multiple linear

regression models for future-oriented variables and the

EF model yielded similar results after controlling by sex

and receptive language, but maternal education was only

significant in the EF model. This reveals a stronger asso-

ciation between SES and EF development when com-

pared to the association between SES and the other

future-oriented processes in this sample.

This research presents some limitations. First, since the

selection of centers and families was made by conveni-

ence, recruiting a more diverse, representative sample

would be desirable in future studies. Second, the sample

size is small and consequently inadequate to perform fur-

ther required analysis (e.g., moderation and mediation).

Third, our design is cross-sectional; longitudinal studies

are needed to determine if low SES is the cause of, for ex-

ample, lower EF or CFC scores. Fourth, although PPVT is

often used as a measure of general cognitive functioning,

using other measures of cognitive competence (e.g., fluid

intelligence measured by the Raven matrices) as control

measures would contribute towards clarifying if the effects

are specifically linked to language-related skills or to gen-

eral intelligence. Finally, the Extadi-Gangoiti Scale was de-

signed as an instrument that offers greater discriminative

power for middle and upper-middle SES households in

northern Spain (Arranz et al., 2014). Thus, our results

may be affected by discriminative problems in population

of low SES from Uruguay. Despite these limitations, these

results may be useful to guide actions in psychological and

educational practice, for example, by generating interven-

tion programs to foster the development of EF in pre-

school education.

Conclusions

This study investigated SES, parental consideration of

future consequences, and quality of family environment’s

association to EF development in early childhood and

compared their effect regarding other future-oriented

processes typically studied in the literature on poverty

and child development. Our results suggest that SES sig-

nificantly distinguishes children’s future-oriented skills

and receptive language. Our data also suggests that the

association of SES with EF is stronger in comparison to

the association of SES with planning and delay of gratifi-

cation. This study has implications for the understanding

of how present-oriented behaviors in low SES contexts

(Pepper & Nettle, 2017) may origin early in childhood as

an adaptive response to structural and interactional fac-

tors associated to socioeconomic deprivation, and raises

the need for further research on such associations and

the kinds of interventions that should be encouraged.

Abbreviations

CFC-I: Consideration of future consequences-immediate subscale;

CFC: Consideration of future consequences; CFC-F: Consideration of future

consequences-future subscale; DR: Delayed reward; EF: Episodic foresight;

PPVT: Peabody Picture Vocabulary Test; SES: Socioeconomic status;

ToH: Tower of Hanoi

Acknowledgements

We thank Virginia Farias and Samanta Velazquez for language editing and

proofreading.

Authors’ contributions

AVE designed the study. OC and AVE analyzed the data. AVE and CT drafted

the manuscript. All authors wrote the manuscript. All authors read and

approved the final manuscript.

Table 3 Hierarchical linear regression with direct scores of PPVT and sex (step 1) and CFC-I and limit setting difficulties (step 2) as

predictors of EF, delay reward, and Tower of Hanoi scores

EF DR ToH

b (SE) β entry β final b (SE) β entry β final b (SE) β entry β final

Step 1

PPVT .08 (.01) .60*** .36** .08 (.02) .41*** .24 .04 (.01) .44*** .20

Sex (girl = 1) .24 (.49) .05 .02 2.74 (.81) .39** .37** .69 (.38) .21 .14

Step 2

Moher Ed .44 (.17) 0.35* .46 (.27) .25 .23 (.13) .26

CFC-I − .07 (.21) − 0.04 − .14 (.33) .05 − .14 (.16) − .11

EG-L − .07 (.35) − 0.02 − .55 (.55) − .11 − .35 (.27) − .15

Model R2 = .44 R2 = .36 R2 = .32

EF episodic foresight, DR delay reward, ToH Tower of Hanoi, PPVT Peabody Picture Verbal test-direct score, Mother Ed maternal education, CFC-I consideration of

future consequences-immediate, EG-L Etxadi-Gangoiti scale-limit setting subscale

*p < .05

**p < .01

***p < .001

Vásquez-Echeverría et al. Psicologia: Reflexão e Crítica           (2019) 32:12 Page 7 of 8



Funding

This project was funded partially by a grant provided to AVE by the Ministry

of Social Development, Uruguay.

Availability of data and materials

The datasets used and/or analyzed during the current study are available

from the corresponding author on reasonable request.

Competing interests

The authors declare that they have no competing interests.

Author details
1Instituto de Fundamentos y Métodos en Psicología, Facultad de Psicología,

Universidad de la República (UdelaR), Tristán Narvaja 1674, 11300

Montevideo, Uruguay. 2Faculdade de Psicologia e de Ciências da Educação,

Universidade do Porto, Porto, Portugal.

Received: 17 September 2018 Accepted: 21 May 2019

References

Adams, J., & White, M. (2009). Time perspective in socioeconomic inequalities in

smoking and body mass index. Health Psychology, 28, 83.

American Psychological Association (2007). Report of the APA task force on

socioeconomic status. Washington, DC: American Psychological Association.

Andre, L., van Vianen, A. E., & Peetsma, T. T. (2017). Adolescents’ and parents’

regulatory focus as determinants of future time perspective on school and

professional career. Learning and Individual Differences, 59, 34–42.

Arranz, E. B., Olabarrieta, F., Manzano, A., Martín, J. L., & Galende, N. (2014). Etxadi–

Gangoiti scale: A proposal to evaluate the family contexts of two-year-old

children. Early Child Development and Care, 184(6), 933–948.

Atance, C., & Jackson, L. (2009). The development and coherence of future-

oriented behaviors during the preschool years. Journal of Experimental Child

Psychology, 102, 379–391.

Atance, C., & O’Neill, D. (2001). Episodic future thinking. Trends in Cognitive

Science, 5, 533–539.

Atance, C., & O’Neill, D. (2005). The emergence of episodic future thinking in

humans. Learning & Motivation, 36, 126–144.

Atance, C. M., & Meltzoff, A. N. (2005). My future self: Young children's ability to

anticipate and explain future states. Cognitive Development, 20(3), 341–361.

Baigorri, P. (2015). Análisis de la influencia del contexto familiar en el desarrollo

cognitivo de niñas y niños de 4 años. Unpublished doctoral dissertation. San

Sebastián: Basque Country University.

Bélanger, M. J., Atance, C. M., Varghese, A. L., Nguyen, V., & Vendetti, C. (2014).

What will I like best when I’m all grown up? Preschoolers’ understanding of

future preferences. Child Development, 85(6), 2419–2431.

Beres, K. A., Kaufman, A. S., & Perlman, M. D. (2000). Assessment of child

intelligence. In G. Goldstein, & M. Hersen (Eds.), Handbook of psychological

assessment, (3rd ed., pp. 65–96). New York: Pergamon Press.

Bradley, R., & Corwyn, R. (2002). Socioeconomic status and child development.

Annual Review of Psychology, 53, 371–399.

Bronfenbrenner, U., & Morris, P. A. (2006). The bioecological model of human

development. In R. M. Lerner (Ed.), Handbook of child development: Vol. 1, (6th

ed., pp. 793–828). Hoboken: Wiley.

Buckner, R. L., & Carroll, D. C. (2007). Self-projection and the brain. Trends in

Cognitive Sciences, 11, 49–57.

Busby, J., & Suddendorf, T. (2005). Recalling yesterday and predicting tomorrow.

CognitiveDevelopment, 20(3), 362–372.

Carlson, S. M., Moses, L. J., & Claxton, L. J. (2004). Individual differences in executive

functioning and theory of mind: An investigation of inhibitory control and

planning ability. Journal of Experimental Child Psychology, 87, 299–319.

Dickerson, A., & Popli, G. K. (2016). Persistent poverty and children’s cognitive

development: Evidence from the UK Millennium Cohort Study. Journal of the

Royal Statistical Society: Series A (Statistics in Society), 179(2), 535–558.

Dunn, L. M., Dunn, L. M. & Arribas, D. (2006). PPVT-III PEABODY. Test de

vocabulario en imágenes. Versión Española. Madrid: TEA Ediciones.

El Emam, K. (1999). Benchmarking kappa: Interrater agreement in software

process assessments. Empirical Software Engineering, 4, 113–133.

Evans, G. W., & Kim, P. (2013). Childhood poverty, chronic stress, self-regulation,

and coping. Child Development Perspectives, 7, 43–48.

Ferguson, C. J. (2009). An effect size primer: A guide for clinicians and

researchers. Professional Psychology: Research and Practice, 40(5), 532.

Gottfried, A., Gottfried, A., Bathurst, K., Guerin, D. W., & Parramore, M. M. (2012).

Socioeconomic status in children’s development and family environment:

Infancy through adolescence. In M. H. Bornstein, & R. H. Bradley (Eds.),

Socioeconomic status, parenting, and child development, (pp. 189–208). New

York: Routledge.

Hackman, D. A., Gallop, R., Evans, G. W., & Farah, M. J. (2015). Socioeconomic

status and executive function: Developmental trajectories and mediation.

Developmental Science, 18(5), 686–702.

Hanson, L. K., Atance, C. M., & Paluck, S. W. (2014). Is thinking about the future

related to theory of mind and executive function? Not in preschoolers.

Journal of Experimental Child Psychology, 128, 120–137.

Hart, B., & Risley, T. R. (2003). The early catastrophe: The 30-million-word gap by

age 3. American Educator, 27(1), 4–9.

Haushofer, J., & Fehr, E. (2014). On the psychology of poverty. Science, 344,

862–867.

Hudson, J. A. (2006). The development of future time concepts through mother-

child conversation. Merrill-Palmer Quarterly, 52(1), 70–95.

Hudson, J. A., Mayhew, E. M., & Prabhakar, J. (2011). The development of episodic

foresight: Emerging concepts and methods. Advances in Child Development

and Behavior, 40, 95–137.

Jackson, L. K., & Atance, C. M. (2008). Future thinking in children with autism

spectrum disorders: A pilot study. Journal on Developmental Disabilities, 14(3), 40.

Mischel, W., Shoda, Y., & Peake, P. (1988). The nature of adolescent’s

competencies predicted by preschool delay of gratification. Journal of

Personality and Social Psychology, 54, 687–696.

Pepper, G. V., & Nettle, D. (2017). The behavioural constellation of deprivation:

Causes and consequences. Behavioral and Brain Sciences, 40, e314.

Raver, C. C., Blair, C., & Willoughby, M. (2013). Poverty as a predictor of 4-year-

olds’ executive function: New perspectives on models of differential

susceptibility. Developmental Psychology, 49(2), 292.

Seginer, R. (2005). Adolescent future orientation: Intergenerational transmission

and intertwining tactics in cultural and family settings. In W. Friedlmeier, P.

Chakkarath, & B. Schwarz (Eds.), Culture and human development: The

importance of cross-cultural research for the social sciences, (pp. 231–251).

Hove: Psychology Press/Erlbaum (UK) Taylor & Francis.

Shirai, T., & Higata, A. (2016). Sharing the past and future among adolescents and

their parents. International Journal of Behavioral Development, 40(3), 253–261.

Suddendorf, T., Addis, D. R., & Corballis, M. C. (2009). Mental time travel and the

shaping of the human mind. Philosophical Transactions of the Royal Society of

London B: Biological Sciences, 364(1521), 1317–1324.

Suddendorf, T., & Busby, J. (2005). Making decisions with the future in mind:

Developmental and comparative identification of mental time travel.

Learning and Motivation, 36(2), 110–125.

Suddendorf, T., & Redshaw, J. (2013). The development of mental scenario

building and episodic foresight. Annals of the New York Academy of

Sciences, 1296(1), 135–153.

Vásquez-Echeverría, A. (2015). Episodic foresight in preschool age: Equivalence

between measures and the relation with future oriented processes and the

theory of mind. Psicologia: Reflexão e Crítica, 28, 157–165.

Vásquez-Echeverría, A., Antino, M., Alvarez-Nuñez, L., & Rodríguez-Muñoz, A.

(2018). Evidence for the reliability and factor solution of the CFCS-14 in

Spanish: A multi-method validation in Spain and Uruguay. Personality and

Individual Differences, 123, 171–175.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in

published maps and institutional affiliations.

Vásquez-Echeverría et al. Psicologia: Reflexão e Crítica           (2019) 32:12 Page 8 of 8


	Abstract
	Background
	This study

	Method
	Participants and procedure
	Measures
	Episodic foresight
	Delay reward
	Planning
	Receptive vocabulary
	Socioeconomic background
	Quality of family context
	Consideration of future consequences

	Database treatment and analysis plan

	Results
	Descriptive statistics and associations
	Hierarchical linear regressions of contextual variables on future-oriented variables

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Competing interests
	Author details
	References
	Publisher’s Note

