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Abstract. This study analyzed the effect of confidence in the experimenter on the performance of a group of Costa Rican preschoolers on self-control.
In addition, the effect of socioeconomic status on performance on the marshmallow task was analyzed by a comparison of children from both differ-
ent schools (public vs private) and different socioeconomic contexts within each school. The sample of participants was 67 children (26 girls, M of
age = 63 months, SD = 6.03). Effects were found, both of the confidence in the experimenter and of the socio-economic status in self-control. The
implications of this study for future studies with children and families are discussed.
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Resumen. Este estudio analizé el efecto de la confianza en la persona experimentadora sobre el desempefio de un grupo de nifias(os) preescolares
costarricenses en el autocontrol. Adicionalmente, se analizé el efecto del estatus socioeconémico en el desemperio en la tarea de la golosina por medio
de una comparacién de nifios provenientes tanto de diferentes escuelas (ptblica vs privada) como de distintos contextos socioeconémicos al interior
de cada escuela. La muestra de participantes fue de 67 nifios(as) (26 nifias, M de edad = 63 meses, D.T. = 6.03). Se encontraron efectos, tanto de la
confianza en la persona experimentadora, como del contexto socioeconémico en el autocontrol. Se discuten las implicaciones de este estudio para
futuros trabajos con nifias y nifios, y familias.

Palabras clave: Autocontrol; preescolares; postergacion de la gratificacion; tarea de la golosina; toma de decisiones.

Resumo. Este estudo analisou o efeito da confianga no experimentador sobre o desempenho de um grupo de meninas pré-escolares costarriquenhas
em autocontrole. Além disso, o efeito do status socioeconomico sobre o desempenho na tarefa do tratamento foi analisado por uma comparagao de
criangas de escolas diferentes (publicas vs privadas) e diferentes contextos socioeconomicos dentro de cada escola. A amostra de participantes foi de
67 meninos (26 meninas, M de idade X 63 meses, D.Ts 6.03). Foram encontrados efeitos, tanto da confianca na pessoa experiente quanto do contexto
socioeconomico no autocontrole. As implicagdes deste estudo para o futuro trabalho com criancgas e familias sdo discutidas.

Palavras-chave: Autocontrole; pré-escolares; adiamento da procrastinacio; teste do marshmallow; tomada de deciséo.

Résumé. Cette étude a analysé l'effet de la confiance dans I'expérimentateur sur la performance d’'un groupe de filles d’age préscolaire costariciennes
sur la maitrise de soi. En outre, l'effet du statut socio-économique sur le rendement sur la tache de la gaterie a été analysé par une comparaison des
enfants des deux écoles (publiques vs privées) et des contextes socio-économiques différents au sein de chaque école. L'échantillon de participants était
de 67 gargons (26 filles, moyenne d’age = 63 mois, D.S. = 6.03). Des effets ont été constatés, tant de la confiance dans la personne expérimentée que du
contexte socio- economlque dans la maitrise de soi. Les implications de cette étude pour le travail futur avec les enfants et les familles sont discutées.
Mots clés: Maitrise de soi; enfants d’age préscolaire; report de la gratification; test du marshmallow; prise de décision.
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INTRODUCTION

One of the problems related to the analysis and understanding of the development of
people’s decision-making and self-regulation processes, has to do with the consider-
ation of the role that social contexts play in this process (Todd & Gigerenzer, 2012;
Sheehy-Skeffington, 2020; Tomasello, 2021; Chaverri et al., 2021). Within the con-
ceptual frameworks to investigate the subject, one of the most used is the expected
utility model, which assumes that individuals choose the option whose benefit is the
highest, that is, that people behave as profit maximizers (Smith & Kosslyn, 2014).
However, this model is limited in explaining decision-making because it does not
consider context. In response to this limitation, the theory of ecological rationality
posits that people make decisions that are adaptations to the context (Todd & Giger-
enzer, 2012). In this sense, a decision that could be rational from the point of view
of the theory of expected utility, may not be rational approached from the theory of
ecological rationality. This difference is essential in the context of this article, which
investigates self-control in preschool children with the candy task (Mischel, 1974), in
the context of trust vs. distrust in the person administering the test. This variation
(trust vs. distrust) was introduced through a task prior to that of the treat, in which
the participants were randomly assigned to a group in which a promise was fulfilled
(group of trust in the person experimenting) or to a group in which a promise was
not fulfilled (group of distrust in the person experimenting).

The approach to explore with this research is that decision-making in the con-
text of the candy test (Mischel, 1974), is affected by the degree of confidence in the
experimenter. Thus, when there is little confidence, it is expected that the time of
postponement of gratification will be reduced (Kidd et al., 2013).

To better understand decision-making and the ability to postpone gratification, it is
necessary to examine variables directly associated with both the immediate (inter-
personal trust) and more structural (family socioeconomic status) context of children.
This study, following the line of Kidd et al. (2013), is a contribution to improving our
understanding of the relationships between context and performance in experimental
tasks. For this, in addition to considering the confidence in the experimenter through
an experimental manipulation, the relationship between socioeconomic status and
performance in the candy task was analyzed, with the aim of expanding the explana-
tory variables of behavior in a specific situation.

If trust in the experimenter influences how it is decided in situations that require
postponing gratification (in this case, not eating the treat and expecting to get two
1n return), then it could be argued that we would no longer be simply facing a pro-
cess that can be analyzed only from the perspective of expected utility, but rather
in front of a case that is best described by the approaches of ecological rationality
(already explained) and linked or bounded rationality. The theory of bounded ratio-
nality states that, due to the cognitive limitations of individuals, it 1s not possible to
have or manage all the information related to decision making, so the objective of
the decision is not to obtain the best option of all, but the one that is most satisfac-
tory for the objectives of the actor (Simon, 1955).
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From this approach, our information processing systems develop adaptive strate-
gles that provide a balance between the cognitive effort of seeking and processing
information and choosing the best possible alternative. Simon (1955) described this
strategy as satisfactory, because it does not necessarily find the best of all possibili-
ties, but one that is good enough to meet the objectives of the decision maker.

The theory of ecological rationality posits that decision-making can be better
understood when analyzed in terms of its adaptation to the environment in which
it occurs. In other words, that the rationality of a decision depends on the circum-
stances in which it takes place. In this way, something that is considered rational
from the theory of expected utility might not be rational from the perspective of the
theory of ecological rationality. Thus, while expected utility theory focuses on logical
consistency, ecological theory focuses on real-world performance (Todd & Gigeren-
zer, 2012). Currently, there is an important discussion about how the social context
influences individual decision-making, with trust being a key element within this
context (Kidd et al., 2013), as well as socioeconomic status (Watts et al., 2018) and
culture (Lamm et al., 2018).

As 1s known, preschoolers often have difficulties in tasks that require postpon-
ing immediate gratifications to achieve greater rewards later (Lamm et al., 2018).
Some are better than others at waiting and individual differences in this ability
have been attributed to the ability to self-control (Shoda et al., 1990) as well as
rationality of decision-making (Kidd et al., 2013). The specialized literature on the
postponement of reward has established that those who manage to wait longer in
tasks of postponement of gratification, tend to be more successful in several aspects
in their adult life (Shoda et al., 1990), which has been questioned in more recent
works (Watts et al., 2018; however see Doebel et al., 2019, for an explanation of the
Inconsistencies).

In the study carried out by Kidd et al. (2013) it is proposed that in addition to
self-control, there is an 1implicit process of rational decision-making that considers
the reliability of the social context and that affects the waiting times in the task
of the candy. Kidd et al. evaluated children between 4 and 6 years old (n = 28) us-
ing the classic paradigm of the candy task (Mischel, 1974) under two conditions:
an environment of trust in the experimenter and an environment of distrust in the
experimenter. They found that children in the trust condition waited significantly
longer than those in the distrust condition. This would suggest that wait times re-
flect reasoned beliefs about whether the wait will ultimately yield a reward or not.
In this way, these authors consider that sustained waiting times in tasks of delay-
ing gratifications could reflect differences not only in terms of self-control capacity,
but also about the perception of the stability and predictability of the context that
surrounds people (Kidd et al., 2013).

In addition to these results suggesting that preschool children can make decisions
based on conditions of trust in the person with whom they interact, evidence from
other studies suggests that even younger children possess sophisticated abilities to
make decisions and reason about physical causality (Gopnik et al., 2004; Gweon &
Schulz, 2011), social behavior (Gergely et al., 2002), future events (Denison & Xu,
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2010; Kidd et al., 2013; Teglas et al., 2011), concepts and categories (Piantadosi et
al., 2012; Xu et al., 2009), and the meaning of words in social contexts (Xu & Tenen-
baum, 2007).

Classic studies with the candy task indicated a high correlation between the abil-
ity to delay gratification and performance in cognitive and social competency tasks
(Mischel et al., 1988). Later studies showed that these correlations decreased, and
even canceled, if other variables such as household characteristics were considered
(Shoda et al., 1990). More recently, Kidd et al. (2013) presented evidence suggesting
that the ability to make rational decisions is also used in childhood in a domain of be-
havioral inhibition. According to these authors, in the task of the candy most children
fail to postpone gratification and end up eating the treat, at least partially, before time
runs out and they can receive two. The causes of this apparent failure of self-control
and rationality, in any case, are not yet fully understood. While the weakness to wait
1s probably the result of a combination of various temperamental, sociocognitive and
environmental variables, these authors consider that there would be two potentially
more important factors: the ability to self-control and established beliefs.

The evidence reviewed above suggests that children’s sustained decision to wait for
a larger reward rather than more quickly take a small reward is strongly influenced
by the trust generated by the person with whom they interact. More specifically, chil-
dren’s performance in delaying gratification may be strongly influenced by an implicit
rational decision-making process that considers the likelihood of obtaining a greater
benefit if expected, in addition to variables associated with the interpersonal context
and socioeconomic status of the families from which people come.

Neural correlates of self-control

Self-control i1s a highly complex capacity that depends on the interaction of various
neurocognitive processes in different brain regions, which operate in its production,
and which develop gradually throughout childhood and adolescence, until about 25
years, when the human brain reaches its most advanced maturation in the prefrontal
cortex (Sharma et al., 2013).

Self-control can be seen as the opposite of impulsive behavior, as it involves goal-
oriented behaviors, and this is usually presented as one of the main differences be-
tween humans and other species, although recent evidence questions a sharp separa-
tion (Beran, 2018).

One of the outstanding functions of self-control is the postponement of rewards,
which is a necessary skill to be able to fulfill previously planned actions. Without the
ability to postpone rewards, it is not possible to execute complex plans or maintain
behaviors oriented to non-immediate objectives that require sustained effort. That is,
the ability to reject the immediate temptations to service for greater rewards later
in time (Mischel, 1974).

A subsidiary element of self-control is the ability to shift the focus away from im-
mediate gratification, which would occur thanks to a strong functional coupling be-
tween the nucleus accumbens (a region of the brain that supports approachability and
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avoidance behaviors, such as motivation and aversion) and the prefrontal cortex (a
region associated with reasoning, planning and executive function, both of which
support self-control). The prefrontal cortex operates the internal organization be-
tween thoughts and behaviors in relation to goals, which is why it plays a funda-
mental role in making self-control possible (Miller et al., 2002).

The distinction between immediate and subsequent rewards, as well as their valu-
ation, are also elementary processes of self-control. These processes exhibit differ-
entiated patterns of neuronal activation. In more concrete terms, as McClure et al.
(2004) claim in their research, there are different brain activation patterns when
people are considering immediate or delayed prizes. According to their neuronal
data, some brain regions associated with emotional responses are activated when
immediate rewards are taken, while bigger activity of areas associated with rational
processes 1s registered when delayed choices are chosen.

According to McClure et al. (2004), parts of the limbic system linked with the
midbrain dopamine system, including the paralimbic cortex, are more activated in
decisions involving immediately available rewards. But when decisions imply delayed
choices, the regions of the lateral prefrontal cortex and the posterior parietal cortex
are uniformly recruited in their processing. That is, the response of regions mostly
active in emotional processing is directed to the preference of immediate stimuli,
while the response of regions associated with rational and planned behavior emerg-
es before the choice of postponed stimuli. This is related with the differentiation of
automatic and controlled processes in the brain, which posits that the default mode
1s to opt for the immediate reward, except if there is cognitive effort to inhibit the
istant satisfaction (McClure et al., 2004).

Just as self-control requires keeping the focus on non-immediate goals, it also needs
to discard irrelevant stimuli or stimuli that may deviate from the larger goal. This
occurs through inhibitory control, which is the ability to ignore stimuli irrelevant
to the task, facilitating the achievement of the planned goal. Executive function co-
ordinates inhibitory control and manages attentional flexibility as part of its task,
which integrates these processes to conduct behavior towards the planed goal and
away from the immediate desire (Takeuchi et al., 2013).

Inhibitory control and self-control can be seen as complementary functions. The
first one is related to avoid or suppress stimuli that harms the goal, and the second
one is the more general ability to regulate emotions, thoughts, and behavior in the
face of immediate temptations and impulses to maintain orientation to non-imme-
diate goals. As part of executive function, self-control and inhibitory control are
processes that require effort, so they are highly resource consuming processes for
the individual, which implies that they cannot be sustained indefinitely (Diamond,
2013).

When conducting inhibitory control tasks, people with greater capacity for self-
control show greater activity in the frontostriatal circuits (linked to motivation and
control) and greater activity in the prefrontal cortex (associated with problem solv-
ing and impulsivity management). On the other hand, those who have less capacity
for self-control in this type of tasks, show greater activity in the ventral striatum
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(related to desire, pleasure, and addictions) (McClure et al., 2004; Luerssen et al.,
2015).

In other words, the choice of immediate rewards is associated with a greater acti-
vation of an automatic, reflex, and unconscious neurocognitive system in the limbic
system (“hot”), which does not evaluate the long-term consequences. On the other
hand, leaning towards the postponement of rewards requires a neurocognitive
system that is more controlled and slower in its response, which is rational and re-
flective, and is supported by the areas of the prefrontal cortex of the brain (“cold”),
which make it possible to consider the consequences of long-term acts (Mischel, 1974;
Luerssen et al., 2015).

These neurocognitive processes that enable self-control are also influenced by so-
cloeconomic status, since evidence from several studies suggests that children liv-
ing in poverty show less relative development of the prefrontal cortex (functional
and structural), which can hinder more controlled responses to tasks of postponing
rewards (Noble et al., 2005; Farah et al., 2006; Hackman & Farah, 2009; Noble et
al., 2015; Johnson et al., 2016; Brito et al., 2017; Lawson et al., 2018).

Objective and Hypothesis

The aim of this study was to explore the effect of the induced condition of trust
or distrust, as well as socioeconomic status, on the performance of the candy task.
The hypothesis tested was that children in the trust condition would show longer
wait times to touch the treat, and that they would touch it fewer times, compared
to children in the distrustful condition. Those from a high socioeconomic status
were also expected to achieve longer waiting time than those from low socioeco-
nomic status.

MATERIALS AND METHODS

Participants

For this study, 41 boys and 26 girls participating were recruited from two pre-
school centers in the province of Heredia, Costa Rica, with a mean age of 63 months
(SD = 6 months).

Eighteen participants were recruited in a private educational center (hereinafter,
private school), with a high monthly payment in the Costa Rican context. The other
preschool was public (n = 49, hereinafter, public school) and therefore free access.
Given the unequal number of participants from each type of school, when compari-
sons are made between these schools, it will be done with only 18 participants from
each of them. In the case of the public school, these 18 participants are randomly
selected from the 49 participants in total. It is important to mention that previous
studies have detected differences in groups with fewer than 18 children (e.g., Kidd
et al., 2013, compared groups of 14 children and were able to detect significant dif-
ferences).
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With respect to age, the private school group (M = 66, SD = 1.56 months) was
higher as a whole than the public school group (M =62, SD = 6.61 months; W= 630,
p =0.008).

Also, in the private school group, all mothers reported at least having incomplete
university. In contrast, in the public school group, 36% of mothers reported having
at most incomplete secondary school, and only 9% of mothers reported that they had
completed a university degree.

The participating children had the prior approval of their legal guardians by sign-
ing an informed consent, as well as giving their own assent. This project was re-
viewed and approved by the Scientific Ethics Committee of the National University
of Costa Rica (through the official letter UNA-CECUNA-ACUE-002-2018, dated
January 31, 2018).

Tools and procedures

The instruments used in this study are detailed below.

* Drawing task

This task was applied following the protocol of Kidd et al. (2013). At first, to ma-
nipulate trust, each participant was asked to draw a drawing freely in an isolated
room, for which they were offered to do it with a piece of crayon in poor condition, or
with a large and colorful material, composed of a diversity of markers and colored
pencils in good condition. The enhanced material was shown in a photograph, and
they were told that if they waited until the experimenter returned with this mate-
rial from elsewhere, it would be given to them to draw. All 67 participants agreed
to wait for the improved material.

Randomly it was defined which children corresponded to a situation of trust (the
1mproved material was delivered, n = 33) or to a situation of distrust (the improved
material was not delivered, n = 34). After delivering or not delivering the promised
material, each child was asked to draw for a few minutes and immediately after
proceeded with the homework of the treat. The group in the confidence condition
(M =64, SD = 5.95 months) and the group in the distrust condition (M = 62, SD =
5.95 months) showed no significant differences with respect to age, according to a
nonparametric mean comparison test (W =619, p = 0.235).

» Task of the candy

Once the drawing task was completed and following the same protocol of Kidd et
al. (2013), the candy test was performed. While the children were sitting in a chair
in front of a table, the candy was placed in front of them on a napkin. They were
told that this treat was theirs, and that if they wanted they could eat it, but that, if
they waited for the experimenter to return to the room, then they could receive two
treats instead of one.
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This task was operationally effective, as the vast majority chose to wait for the
second treat (64 children out of 67). The maximum waiting time established in this
study was up to 12 minutes, after which the experimenter returned to the room with
a second treat. Interestingly, it was obtained that 63 of 67 children managed to wait
the established 12 minutes without completely eating the treat, which is inconsistent
with other studies reviewed, in which, on the contrary, most children eat, at least
partially, the candy before the experimenter returns.

Both tasks were applied by the same adult experimenter. To carry them out, an
appropriate physical space was prepared to film the application of the technique with
a hidden camera in both schools, so that the participants did not realize that they
were being filmed. This experimentation was recorded in audio and video, which was
explained in the informed consents signed by the parents. The coding of the videos
to determine if they ate the candy, the times they touched it and the time they lasted
before touching it, was done by the main researchers of the project and by assistants
trained in the protocol. 20% of the material was coded to determine the reliability
between judges, which was established at least in 90% agreement between them. It
was coded if they ate the marshmallow, the time they lasted to touch it for the first
time, the times they touched it.

» Index of services and facilities in the home

An index was constructed that incorporated the possession of the following ele-
ments: computer, own house, internet access, cable television, hot water tank, dish-
washer, air conditioning and own vehicle, with the intention of having an index of
the socioeconomic status of the participating families. For each item, one point was
added on the socioeconomic status scale.

» Analysis

The analysis plan for the present study included exploratory analyses and median
comparisons by means of robust nonparametric tests due to the lack of homoscedas-
ticity and normality of the data. Specifically, R (Ihaka & Gentleman, 2022) Psych
packages were used to explore the data and WRS2 (Mair & Wilcox, 2020) to per-
form the robust analyses. Median comparisons were performed with the iterative
procedure (100 iterations) to determine the critical value of the tests more reliably.

REsuLTS
Exploratory analysis

Of the total 67 participants in the study, only four ate the candy completely. One
boy from the private school, and three from the public school (two boys and one girl).
Given the low number of children who ate the treat, it was decided to do a more
specific analysis of the participants’ performance. This included examining the
time it took before they touched the treat and the number of times they touched it.
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Table 1 shows the variables that measure the performance of the candy task by ex-
perimental condition (trust or distrust). Table 2 shows the variables by type of school
(private or public).

TABLE 1.Descriptive of study variables by experimental condition (trust vs. distrust).

Variables Group Median Minimum and Maximum
Confidence 5 0-32
Times the candy is touched )
Distrust 5 0-37
. ) Confidence 86.33 6 — 339.67
Waiting time to touch the candy” )
Distrust 33.33 9.67 - 193

Note: “ = in seconds. Source: Authors.

TABLE 2. Descriptive data of study variables by school (private vs. public).

Variables Group Median  Minimum and Maximum
Public School 5.5 0-37
Private school 5 0-32
Public School  46.67 6 — 339.67
Private school  79.33 11.33 — 324.67

Times the candy is touched

Waiting time to touch the marshmallow”

Note: * = in seconds. Source: Authors.

Initially, the relationship between children’s performance on the candy task and
their age, sex and socioeconomic status was estimated. The possible relationships
between these sociodemographic variables and the times they touched the candy
and how long it took participants to touch the candy for the first time were explored.
As shown in Table 3, a negative association was detected between the times they
touch the candy and the waiting time before touching it. This relationship was
expected, because the longer the waiting time, it is assumed that the participants
have greater abilities to postpone gratification, and therefore, they will touch the
candy fewer times. In addition, the longer the waiting time, the less time to touch
the treat.

TABLE 3. Spearman’s bivariate correlations between sociodemographic
variables and performance on the candy task (marshmallow).

Variables 2 3 4 5
Age 0.05 0.32* 0.01 0.01
Sex 1.00 0.09 -0.15 -0.09
Socioeconomic status 1.00 -0.24"  0.35°
Times the candy is touched 1.00 —-0.34"
Waiting time before touching the marshmallow 1.00

Note: * = p < .05. Source: Authors.
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On the other hand, it was detected that socioeconomic status was negatively
related to the number of times they played the marshmallow and positively with
the waiting time before playing the marshmallow. Again, these relationships
are consistent with the theory, because the higher the socioeconomic status, the
greater the capacities for self-control were expected and therefore that they would
touch the candy less and that they would last longer postponing contact with the
candy. Finally, a significant relationship between age and socioeconomic status
was detected, which i1s explained because the participants of the private school
(higher socioeconomic status) were slightly older than the participants of the pub-
lic school, as reported in the participants’ section. It is important to note that age
was not related to performance on the task (it did not correlate with the times
they touched the treat, nor with the time it took to touch it for the first time).
Therefore, the difference in age between the groups of children in private and
public school is not sufficient to explain possible differences in their performance
on the candy task.

Interaction between induced environment (trust or distrust) and type of school
(public or private)

Since they had two induced environments and two types of school, differences were
explored in the times they touched the treat, and the waiting time before touching
it by the factors of the condition to which they were assigned (trust vs. distrust)
and type of school. Interaction analyses calculated by means of a bifactorial median
comparison analysis suggest that there are no interaction effects between the two
factors explored (F'=0.6383, p = 0.424). Once the possible effects of interaction were
ruled out, we proceeded to analyze the main effects of the factors induced environ-
ment and type of school.

Comparison by type of induced environment (trust or distrust)

It was explored whether there were differences in performance in the candy task,
depending on whether they had been induced an environment of trust or an envi-
ronment of distrust with the task of drawing, prior to the evaluation of the task of
the treat. In the private school group, nine participants were induced into a trust-
ing environment (equivalent to 53% of the private school group), while in the public
school group, 24 participants were induced into a trusting environment (equivalent
to 48% of the public school group). For the data to be comparable between schools,
it was expected that there would be no significant differences in the proportions
of children in each condition by type of school, which was demonstrated by a com-
parison of proportions, which indicated the absence of such differences (Xa) =0.01,
p = 0.943).

The results indicated that, according to the induced environment, there are no
differences in terms of gender with respect to the latency of touching the candy
(xa = 1.24, p = 0.265) or the number of times they touch it (' =0.09, p = .700).
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On the other hand, significant differences were detected according to the con-
dition in the time they lasted before touching the candy with some part of the
body (¥ = 3.46, p = .003). Participants in the distrust condition (median = 33.33)
lasted less time before touching it than participants in the confidence condition
(median = 86.33).

Comparison by type of school (public or private)

For this analysis, only 18 children from private school and 18 children from public
school were taken into account. The reason for making this decision, as mentioned
in the method section, is because it was only possible to recruit 18 participants in
the private school, and since the schools were going to be contrasted, it was decided
to keep the groups balanced and matched by age. Of the 36 girls and boys in this
analysis, only one ate the candy completely and three did not touch it at all during
the experiment. Of the latter, two children were from public school and one child was
from private school.

After exploring the existence of possible differences in the age of preschoolers who
do or do not touch the treat, it was determined that both groups did not differ in age
(W =57, p =.400). We also analyzed whether there were significant differences in
the proportion of children who touched it and those who did not, and no differences
were detected in the proportion of those who touched it or did not touch it between
the two participating schools () = 0.01, p = 1.00).

Among those who did touch the candy, differences were investigated in the time
they managed to wait before touching it, due to the type of school. No significant dif-
ferences were detected according to the school in the time they lasted before touching
the candy with any part of the body (W =53, p = 0.549), or the number of times they
touched it, (W =122.5, p = 0.850).

Comparison by socioeconomic status

The service index was taken as an indirect indicator of the socioeconomic status of
the people participating in the study. The index was constructed between 0 (access
to no service consulted) and 1 (access to all services consulted). Figure 1 shows the
distribution of the service index by school, which suggests differences in this index
across the two schools. As expected, when this indicator was evaluated by means of
a statistical analysis, a significant difference was detected in the index of services
by type of school (W =909, p < 0.001), such that participants of the private school
had significantly more services (median =.56) than participants in the public school
(median = .33).

Additionally, a factor was constructed in which participants were divided by the
median into two groups, low (n = 24) and high (n = 43) in socioeconomic status, mea-
sured by the service index. All participants in the private school were classified as
high, as all were above 0.44, which was the median of this indicator. Regarding the
public school participants, 24 were classified as belonging to the low socioeconomic
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Ficure 1. Distribution of the Service Index by School.
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status group and 25 to the high socioeconomic status group. We explored the ex-
istence of differences between groups of socioeconomic status in the performance
variables in the candy test. It was determined that the low socioeconomic status
group took significantly less time to touch the treat (median = 33 seconds) compared
to the high socioeconomic status group (median = 98 seconds; W= 100, p = 0.03). A
marginally significant difference was also detected in the times they touched the
treat. The low socioeconomic status group showed a median of nine times, while
the high group a median of five times (W = 608, p = 0.056). Finally, no differences
were detected in the proportion of children who touched or did not touch the candy
between the two participating schools () = 0.01, p = 0.99)".

12

! The same analyses were carried out only with children from private and public schools used in the contrasts of the
previous section. Interestingly, although the results vary by sample size, the tendency continues to find differences in greater
postponement in favor of those with higher scores on the service index scale.
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DiscussioN

This study investigated the effect of inducing an environment of trust or distrust in
the performance of a group of preschoolers on the candy task to measure the ability
to postpone gratification. The results showed that, overall, study participants almost
never ate the treat, as only 4 of 67 participants ate it before the experimenter returned
to the evaluation room at the end of the preset 12 minutes. Given the above, it was
proposed to examine in more detail the performance in the task of the treat, specifi-
cally the number of times they touched it, and the time they waited before touching
it. Interestingly, in the trust condition, participants waited on average longer before
touching it than those in the distrust condition. Also, it was determined that the longer
they managed to wait before touching the candy, the fewer times they touched it. On
the other hand, no significant differences were detected by type of school in the perfor-
mance of the task. Taken together, these data indicate that context variables, such as
trust in experimenter, may have an effect on the postponement of gratification assessed
through the candy task.

These results are consistent with previous studies. Analyses suggest that children
take contextual conditions into account to decide whether or not it is worthwhile to
postpone gratification and thus receive a reward of greater value (Kidd et al., 2013).
That 1s, this evidence suggests that preschoolers are able to establish a relationship
between the value of the reward and the chances of it being obtained, given the previ-
ous evidence of confidence or distrust on the part of the experimenter.

From this approach, it is assumed that children would be implicitly analyzing ratio-
nally the decision making whether or not to eat the treat, in relation to the immediate
environment of the task. This is consistent with evidence from studies with preschoolers
that suggest that what at first glance may seem like self-control failures may underlie
an adaptive response. In this same sense, Lee and Carlson (2015) demonstrated that
there are personal, situational and sociocultural circumstances that can affect the de-
cision making of preschoolers, and that what is considered a rational behavior, varies
depending on the context. These authors demonstrated that children can modulate their
tendencies to postpone gratification by considering the benefit of such an effort in light
of their context. The results of Lee and Carlson (2015) and those of the present study,
question the belief that the greater rewards for postponing gratification are always
more beneficial, since in certain cases there are other immediate needs that require to
be satisfied (such as the need to trust others). The above, applied to the social context,
could indicate that the unstable and unpredictable environments that are experienced
can affect the development of the ability to postpone gratification, given the insecurity
that the rewards for postponing gratification are not assured and are not always ful-
filled in such environments (Kia-Keating et al., 2018; McCoy & Raver, 2014).

This study also explored probable differences in candy test performance due to school
type, and since it was a private high-income school and a public school, the schools
were 1indirectly considered to represent distinct socioeconomic statuses. It was not pos-
sible to find significant differences between schools. This finding should be interpreted
with caution, since given the number of participants in the private school (n = 18), the
contrasts per school should be made with small groups. However, when an analysis
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was applied by the index constructed here of services and facilities in the home, it was
possible to obtain differentiated results in favor of those children of higher socioeco-
nomic status, regardless of the type of school. This last finding is consistent with other
cross-sectional (Sturge-Apple et al., 2016) and longitudinal (Kia-Keating et al., 2018)
studies that have reported differences by socioeconomic status, suggesting that those
who come from environments with greater facilities and stability show a greater ability
to self-control and postpone rewards, which is associated with better future benefits.

The results sensitive to the trust or distrust induced are not satisfactorily explained
by the theory of rational decision making, since it predicts that individuals privilege
those options that imply a greater expected utility, regardless of the context in which
they are located. Instead, it seems that the findings of the present work would be more
in tune with the theories of bounded rationality (Smith & Kosslyn, 2014), and ecologi-
cal rationality (Todd & Gigerenzer, 2012). The results obtained support that people are
as rational as they can be considering the level of certainty about the expected con-
sequences. This last part on the confidence of the situation, would be consistent with
the theory of ecological rationality, since it assumes that people make decisions in an
adaptive way to the context in which they are located.

It 1s of interest, for the results presented here, to consider that the context can not
only influence how decisions are made, but also change the way in which the situation
1s approached, since what in specific conditions is considered a better decision, would
turn out not to be so under others. In this way, not postponing gratification in the face
of evidence of no trust would not be an irrational act. On the contrary, it is a rational
act in the face of the fact that the person with whom the child interacts is of little trust,
that is, the expected utility is not socially safe and therefore it is better to take advan-
tage of what it is there at hand.

It is particularly important to consider the implications of this work for the under-
standing of the decisions made by children in contexts of poverty or uncertainty. For
its proper understanding, it is necessary to consider linked or bounded approaches, as
well as ecological with respect to their particular context (Todd & Gigerenzer, 2012),
as has been tried to do in the present study.

From this perspective, showing few skills to postpone gratification or inhibiting in-
adequate responses would not be associated with low rational capacity, but rather with
the knowledge that environmental conditions are highly changing and there is high
uncertainty about what will happen next. The chaotic conditions experienced in circum-
stances of instability and poverty must therefore be taken into account when designing
and implementing interventions with populations living in vulnerable contexts.

CONCLUSIONS

The results of this study underscore the importance of public programs and policies that
protect families from the negative effects of uncertainty and instability associated with
vulnerable living conditions, and that support parents in the task of raising children to
achieve optimal sociocognitive and socio-emotional development. It is necessary to sup-
port families through education on parenting issues and on how to offer children family
environments that generate trust, based on the rights-based approach, attentive care of
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minors and adequate levels of attention and stimulation, as these conditions could offer
the stability, security, and confidence that children need to make better decisions. There
are recent successful experiences in other countries that could serve as examples (see
Holland et al., 2019; Lahti et al., 2019). Evidence of the effects of context on children’s
socio-emotional and sociocognitive development should be used to promote equity and
protection of the most vulnerable populations, which is particularly urgent in Latin
America, which is the most unequal area in the world (Cecchini & Martinez, 2011).

The present study has limitations that must be considered when interpreting the re-
sults. The small size of the sample is an element to consider, as well as the fact that
very few participants ate the marshmallow and then other variables had to be analyzed
such as the times they touched the marshmallow and the time it took to play it for the
first time. However, previous research has used smaller samples and has managed to
capture the effects (see Kidd et al., 2013), in addition to the indicators used in this study
have also been reported by other research that has implemented the candy test (see
Lamm et al., 2018). This study also presents strengths that make a remarkable contri-
bution to the field of child development. For example, there was a randomized design to
assign participants to the conditions of trust versus distrust, which avoids introducing
biases into the conformation of groups. Likewise, a study conducted in other cultural
contexts was replicated and variables of the family and socioeconomic environment of
the participant population were evaluated. Future studies should analyze the context
in which children make the decisions that are recorded and evaluated in the protocols
to draw conclusions about the socio-emotional and sociocognitive abilities of the par-
ticipants. Future studies should not interpret which groups of children in private or
public schools are homogeneous in terms of socioeconomic status, but that there are
intragroup variations that should be taken contemplated.

Self-control skills are developed and enhanced in the contexts in which children are
immersed. Better understanding the interaction between individual and contextual
characteristics provides useful information for the design of educational and interven-
tion programs. This objective will be achieved to the extent that future studies capture
the richness of the different environments in which children develop and also to the
extent that it is from their situations that their performance and evaluations are to be
interpreted.
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