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Abstract

The ability to delay gratification at a young agaipredictor of psychological, cognitive,
health, and academic later-life outcomes. Thisystiuched to extend earlier research and
explore whether a metacognitive intervention, W¢ll990) Attention Training Technique
(ATT), could improve young children’s ability to ldg gratification compared to an active-
control (Progressive Muscle Relaxation: PMR), andmervention group. One hundred and
one children aged 5-6 years old were recruited fsohools. Classes of children were
randomly allocated to receive the ATT, PMR or nteimention and tested at pre- and post-
intervention on measures of delay of gratificatfhre Marshmallow Test) and verbal
inhibition (Day/Night Task). Results showed thatee when covariates were controlled for,
following ATT, children delayed gratification sidimantly longer than after PMR or no-
intervention. ATT also improved verbal inhibitionrapared with the no-intervention group,
whilst PMR did not. The results add to earlier fimgs; ATT appears to provide a simple and
effective way of improving young children’s ability delay gratification which has

previously been shown to predict positive outcomdater-life.

Keywords children, attention training technique, execufuection, delay of

gratification, metacognition



The Attention Training Technique Improves ChildseAbility to Delay Gratification: A

Controlled Comparison with Progressive Relaxation

The classroom can be a challenging place for @mnidhey need to be able to pay
attention to instructions, ignore distractions,tstviattention between different tasks and
control their emotional reactions to social demarid®se skills require cognitive processes
known as executive function, namely, the abilitye¢tain and manipulate information, to
shift attention between competing demands andtriegmilses. Executive function has been
implicated in psychological vulnerability in adu(tdammar & Ardal, 2009; Wells &
Matthews, 1994, 1996), with emerging evidence sstyog that impairments in this area in
children provide a marker for psychological vulrelity (Hulvershorn, Cullen, & Anand,
2011; Vilgis, Silk, & Vance, 2015).

An important component of executive functioningédf-control; being able to resist
or inhibit thoughts, feelings and behaviours toi@eh longer-term goals. The seminal delay
of gratification paradigm, the Marshmallow Test gghel & Ebbesen, 1970) has consistently
been used to examine children’s ability to emplel§-sontrol in laboratory and school
settings (Duckworth, Tsukayama, & Kirby, 2013) s test children are given one treat and
told that if they can wait until the researcheures, they will get two. This form of self-
control requires children to inhibit the urge foriemnmediate reward to receive a more
desirable reward later. Studies have shown thgtanolund a third of young children are able
to delay gratification and resist the treat in ki@ shmallow Test (Mischel & Ebbesen,

1970). Children’s greater ability to delay grat#ion has been associated with better later-
life psychological, cognitive, academic, and healiicomes (Ayduk et al., 2000; Mischel,
Shoda, & Peake, 1988; Shoda, Mischel, & Peake,)19%(s raises the question of whether
it is possible to intervene at an early age tmteadiecutive functioning skills, specifically to
improve young children’s ability to delay gratiftcan, with the suggestion that this will
improve psychological, cognitive, academic, andtheautcomes later.

A wealth of research has indicated that attensam ¢rucial mechanism that
underpins children’s ability to delay gratificati@Bigsti et al., 2006; Rodriguez, Mischel, &
Shoda, 1989). When children are presented withat,tit is thought that emotion areas of the
brain, the limbic system (the “hot” system) actegtwhich produces the urge to seek out
pleasure. Those children who can implement straseigi employ their “cool” system (i.e.
areas of their pre-frontal cortex) are more sudoéas delay (Metcalfe & Mischel, 1999).

This involves different components of executivediioning such as a child directing their



attention away from the reward or altering the ¢tvgm representation of the reward, such as
thinking of the marshmallow as a fluffy cloud iretieof a desirable treat (Mischel et al.,
1989).

Previous attempts to improve components of exeedtixctioning through the
delivery of various attention training proceduneschools have shown positive effects.
Streb, Hille, Schoch, and Sosic-Vasic (2012) dedde30 minutes of computerised attention
training to 4-6 year old children for five days.dR#s indicated improvements in cognitive
flexibility and inhibition. Rueda, Checa, and Cémal(2012) delivered similar computerised
attention training to 5 year old children and fodaster activation of brain regions associated
with executive function, which were maintained tmonths post-intervention. Karbach and
Kray (2009) found that attention training resultedransfer effects to other domains of
executive function. Specifically, children who re@sl attention training displayed
improvements in their ability on other executivadtion tasks and fluid intelligence. Taken
together, these findings indicate the feasibilitglelivering attention training to young
children within a school setting to improve compuatseof executive functioning. However,
studies that have examined the effect of atteritaining to date have not considered the
effect on children’s ability to delay gratificatioDelay of gratification is especially relevant
as a component of executive functioning because\ltkence suggests that it predicts long-
term psychological, cognitive and health outconfesl(ik et al., 2000; Mischel, et al., 1988;
Shoda et al, 1990). There are other consideratamsr he attention training that was used in
previous childhood studies tended to be lengthytdupr5 hours over five weeks: Rueda et
al., 2012). This is likely to be challenging to ilmment within a classroom setting, as
teachers consider the relevance and timescalesas¥entions to be important to their utility
(Richardson et al., 2015). Furthermore, previotenéibn training strategies were not based
on an explicit theory of mechanisms linking selfittol (i.e. delay of gratification), attention
and psychological health outcomes.

It is possible that attention techniques baseduch a theory may be especially
effective. A candidate strategy for enhancing ekeedunctioning required to delay
gratification and improving later mental healtha@arhes is Wells’ Attention Training
Technique (ATT: Wells, 1990). The ATT is a theoskd intervention grounded in the Self-
Regulatory Executive Function (S-REF: Wells & Mattis, 1994, 1996) model. In this
model, difficulties in self-control and psychologiculnerability share a common underlying
process of over-thinking and attention fixationesnotion related stimuli. In the context of

the Marshmallow Test, those children who are maceassful at delay would be considered



to have greater ability to shift from extended redveelated processing (i.e. they can move
their attention away from thinking about the ddsliezand pleasurable aspects of eating the
treat) and thereby resist the reward. This is Vikelbe indicative of a wider ability to shift
attention from other patterns of affect-relatedeaxtied thinking (e.g. anxious or depressive
ruminations) that contribute to psychological vuaiglity. Therefore, it can be hypothesised
that if ATT can improve attentional flexibility ichildren, then they would be able to shift
their attention away from emotion-related proceggire. focusing on a treat and thoughts of
instant gratification of consuming the reward) todgagoal-directed processing (i.e. focusing
on the longer-term, larger reward). In fact a aloiechanism that underpins delay of
gratification is how children allocate attentionthsy wait (Rodriguez et al., 1989). Thus, a
specific mechanism; attentional flexibility (corijraould link early delay ability to later
psychological health outcomes.

The ATT involves listening to approximately 11 miesi of sounds (e.g. running
water, traffic, bells) and following a narratorisstruction to focus selectively, move attention
between the sounds and then divide attention. droisess is designed to reduce self-focused
attention on thoughts and feelings and strengthandividual’s self-regulatory abilities i.e.
their ability to be more flexible. For example, digengaging attention from unwanted
stimuli and actively prioritising processing of ettstimuli under competing attentional
demands.

The ATT has been shown to improve attention fldiybin the adult population in as
little as 2 - 6 sessions (Callinan, Johnson, & WelD15; Nassif & Wells, 2014), reduce
amygdala responsivity to emotional stimuli (Sieginassi, & Thase, 2007) and lead to
significant improvements in symptoms of psycholagdisorder (Fergus & Bardeen, 2016;
Knowles, Foden, El-Deredy, & Wells, 2016).

In a previous study (Murray, Theakston, & Wells18)) the ATT significantly
improved children’s ability to delay gratificatio€hildren who received three sessions of the
ATT were 2.64 times more likely to delay gratifiicet post-intervention compared to those
who received no-intervention. However, such effeasild be further supported if the ATT
was found to have an effect beyond that of othBveacontrol conditions. It would also be
more convincing if it enhanced additional parangetdrexecutive control. One such
dimension is verbal inhibition measured as thetghib inhibit an overlearned response.
Verbal inhibition was measured in the Murray ef(2016) study using the Day/Night task
(Gerstadt, Hong, & Diamond, 1994). The task requataldren to inhibit the impulse of

providing an automatic verbal response and emplayeathey have been given. The study



found that on this dimension the effects were tatistically significant, but the study may
have lacked power to detect such an effect. Bec#useerbal inhibition task has potential
to evaluate whether the effect of the ATT on delhgratification is generalizable to wider
executive functioning measures it should be exadfngher.

In combination, the results of earlier researchath child and adult populations
suggest that the ATT could not only be beneficialmproving psychological symptoms in
adults but might improve children’s ability to dglgratification. The one previous study with
children (Murray et al., 2016), which showed imprments in delay of gratification
associated with ATT, did not use an active corgrolp. It is not possible therefore to
establish whether the effect of the ATT was duth&ospecific ATT technique or simply due
to the non-specific factors in provision of an mtmntion. To examine this question, the aim
of the present study was to further test the etbgatomparing ATT with Progressive Muscle
Relaxation (PMR) and no-intervention and to exanaing wider effects on verbal inhibition.

The PMR was selected as a control interventionusecd could be matched in length
and narrator’s voice to the ATT and representiarvention that has been delivered in
schools (Viegas, 2013). The PMR consists of insisas to tense and release different parts
of the body (e.g. fists and legs). The aim of idahg the PMR as an active-control condition
was not to run a definitive comparative trial agaiaa well specified alternative intervention,
but to use a credible comparator that offered obwirer non-specific factors such as the
placebo effect and a change in the school regithe.PMR was not predicted to improve
delay of gratification or verbal inhibition. Giveéhat the ATT aims to strengthen self-
regulatory abilities specifically, it was predictéwht children who received the ATT would
be more successful at delaying gratification theosé who received PMR or no intervention.
Furthermore, as an adjunct we tested whether theodd be additional differences in verbal
inhibition favouring the ATT condition.

Aims of Present Study

The aim of this study was to build on a preliminstydy and examine whether the

ATT, when delivered in schools, would improve detdgratification. Based on previous

studies the following hypothesis was tested:

» Children in the ATT condition will show an improvedility to delay gratification

post-intervention compared to those in the PMRtaedo-intervention condition.

To further understand the effectiveness of the AWD, additional questions were

explored:



* What effect does the ATT have on delay of gratifamawhen confounding factors
are controlled for?
* Does the ATT (or PMR, or no-intervention) have anpact on wider indices of

executive control, i.e. children’s verbal inhibiii®

Method
Participants

Participants were recruited from nine schools (a3ses) in Staffordshire, England.
The final sample consisted of 101 childréh=£ 6.24 years oldSD= 0.33 years; range =
5.55 — 6.82 years; 61 female). Inclusion criterexev ability to speak fluent English and
absence of a learning or behavioural difficultyy(ADHD or ASD; parent-reported). One
hundred and four consent forms were initially read. One child was absent at T1 testing
and therefore not included. A further two childweere withdrawn at the intervention stage
as they were absent for one or more interventissisas.

Design

This study aimed to replicate and extend an eastigty exploring the effectiveness
of the ATT (Murray et al., 2016), therefore the igasof the initial study was upheld and
extended with the addition of a third condition (RMThe preliminary study recorded
whether children could, or could not delay graéfion for 780 seconds (yes/no). The present
study measured the number of seconds children atléy gratification (between 0 and 780
seconds) to allow for more robust statistical asiglyThe preliminary study measured the
Day/Night task (Gerstadt et al., 1994) to prindipakamine and control baseline differences
in verbal inhibition and this was retained and uised similar way in the present study and
we also examined the effects of ATT on this task.

A mixed-model design was used where whole claskeisildren were randomly
allocated to either the ATT condition € 30 children; two classes), PMR conditionH33;
five classes), or no-intervention € 38; six classes). All children were tested atdtiae (T1)
and seven days post-baseline (T2). During the sdags between T1 and T2, the class
teacher delivered the allocated intervention (eimervention) on three occasions. The
intervention was delivered to the whole class algioonly those children who had received
parental consent participated in the study measures

The primary outcome was the number of secondsremldiere able to delay

gratification at T2. The control variables in thénpary analysis were: number of seconds



children were able to delay gratification (Marshioal Task: Mischel & Ebbesen, 1970) at
T1,; children’s score on a verbal inhibition taslagiNight: Gerstadt et al., 1994) at T1. To
account for potential confounding factors, thedwling variables were also measured:
number of months attended school; age; academiicrpgance; and attention level in class
over the week prior to the intervention.

Procedure

The study was approved by Staffordshire UniversiBthics Committee. All primary
schools in Staffordshire were contacted about tilndys Twelve schools responded and
expressed an interest in participating. Three dshwere unable to participate due to other
commitments during the academic year. Nine schagrised to participate. The researcher
provided parent information sheets and consentsammch were distributed by the schools
to all Year 1 children meeting the inclusion ciigdeiOnly children whose parents completed
and returned a parental consent form were eligbfgarticipate in the study. Prior to the
testing phase, each class was randomly allocaiad ssnple block randomisation (using a
randomiser tool: www.randomizer.org) to one of titmee conditions (ATT, PMR or no-
intervention). The researcher was not blind tocaltmn of condition however, teachers were
blind to the specific study hypothesis.

Intervention. ATT or PMR conditions were provided with an auddcording of the
intervention and standardised instructions exphgimow to it. Both interventions lasted
approximately 11 minutes. The interventions welevdeed by the class teacher to the whole
class on three separate occasions, at the teaclergnience during the seven days between
T1 and T2. Teachers were asked not to deliver &mgr oelaxation, attention, or
mindfulness-related activities during the studyigeérintervention fidelity was established
through verbal reports from the teacher at thedrde intervention phase.

ATT. The ATT (Wells, 1990) is an auditory interventiohish aims to enhance
attentional flexibility. The ATT consists of a rangf sounds (e.g. bells, traffic and running
water) presented simultaneously in which some anéimuous and others are intermittent and
at different spatial locations. A narrator insteuchildren on where to focus their attention,
for example, to focus on one specific sound and tbhenove their attention to another sound

and location in succession.

PMR. The PMR intervention was chosen due to its subisiarge with young
children in schools (Viegas, 2013). PMR actedraadive control condition where children

had to listen and follow instructions for 11 minut&nlike the ATT, the PMR did not require



children to repeatedly shift their attention. THdRPrecording instructs children to tense and

release muscles in their body with the aim of ¢cngatelaxation.

No-intervention. Children in the no-intervention condition continueidh normal

school activities.
M easures

All children were tested at T1 and T2 by the séemeale researcher who had no prior
connection to the school. Children were testedviddally in a room in their school, with
sessions lasting 15-25 minutes. On the first dagsting, a worksheet was used to explain

the study to the children and capture their assent.

Delay of gratification paradigm. A replication of the Marshmallow Test (Mischel &
Ebbesen, 1970) was chosen due to its establishigitywand acceptability with this
population (Duckworth et al., 2013). The test wdshmistered at T1 and T2. To ensure
desirability, each child was given a choice ofti@me chocolate button, one jelly baby or a
grape). The treat was placed on the table in fobtttem. They were told: “You can eat this
treat now, or if you wait until | come back you gkt two”. The researcher checked the
child’s understanding and then left the room. Apstatch was used to time how long the
child was able to delay, which was recorded in sdspup to a maximum of 780 seconds.
Children were positioned with their back to the d@msuring the researcher could see the
child through the window in the door to know whaey had eaten the sweet. If the child
waited 780 seconds, they received two treatseltctiild ate the sweet before the 780 seconds

elapsed, or left the room, they received one treat.

Verbal inhibition task. To assess individual differences in children’s extiee
function, the Day/Night task (Gerstadt et al., 1984s used{R-20=.89). Children were
presented with sun or moon cards and instructedydday” when the moon card was
presented and “night” when the sun card was predeiib ensure children’s understanding
of the instructions, two practise trials were detad. It was anticipated that if children failed
both practise trials, they would be withdrawn frdma study as this would suggest they did
not understand the rule. However, no child in gtigly failed both practice trials. Following
the practice trials, children were presented witpfesentations of either a sun or moon card,
at one second intervals in line with Gerstadt &8 §1994) protocol. The number of correct

responses was recorded. The measure was takeraadTl2.



10

Teacher ratings. The class teacher was asked to provide three ne=aga) a rating
of the child’s attention in class during the weekopto intervention (or no-intervention) and
the week following the intervention. This was pied on a scale of 1-10 (1 = significantly
poor attention; 10 = exceptional attention); (l® ttumber of months the child had been in
school; and (c) each child’s academic rating,ne lvith the national curriculum, measured
as: average for their age, below average, or abogmge. Teachers were also asked to
indicate whether their class had engaged in angfuliness, relaxation or similar activities.
No classes had engaged in such activities duriagtirent academic year.

Power calculation. A power calculation (Cohen, 1992) was undertakettetermine
the required sample size for the between-subjdiestdor the ANOVA. With power set at
0.80 for a large effect size (0.50), based on preresearch (Murray et al., 2016), and
significance set at 0.05, 21 participants were ireguer group (total n = 63). However,
given the preliminary nature of the Murray et 2016) study we aimed to recruit a larger
sample. The required sample was exceeded in thentwwtudy (n = 101). This sample is
larger than samples used in previous studies exagiihe effect of other attention training
procedures in this population (Karbach & Kray, 20B8eda et al., 2005, 2012; Streb et al.,
2012).

Results
Baseline M easur es

Descriptive statistics are reported in Table 1.r&lveere no statistically significant
differences in children’s age or length of timesghool between conditions.

At baseline (i.e. T1), there was no significanfetiénce between experimental
conditions in children’s score on the Day/NighktdS2, 98) = 0.47p = .67, seconds
children were able to delay gratificatidf(2, 98) = 0.25p = .78, or attention rating§,2,
98) = 1.35p = .26.

Children were nested in classes in schools indtuidy, with the risk that the class and
school impacted on the primary dependent variald&ay of gratification) at baseline (T1)
and post-test (T2). This would require hierarchicear modelling to control for nested
factors when they are related to outcome. Howewevariate testing showed that neither
class F(12, 101) = .94p = .51] or schoolf(8, 101) = 1.28p = .26] was associated with
delay of gratification score at baseline (T1) opast-intervention (T2) [clas§i(12, 101) =
1.20p = .29], [schoolF(8, 101) = 1.51p = .17].
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Effect of Intervention: Primary Outcome (Delay Gratification)

To examine whether the change in children’s abibtgelay gratification between T1
and T2 differed between conditions, a mixed-moddDVA was computed. A 2 (Time: Pre
vs Post) x 3 (Condition: ATT vs PMR vs no-internien) ANOVA revealed a significant
effect of time,F(1, 98) = 32.79p < .00054p? = .25 and no significant effect of condition,
F(2, 98) = 1.23p = .30,5p*>= .02. There was a significant interaction betwé@e and
condition,F(2, 98) = 5.34p = .01,p*= .10. To locate differences in the within-subject
change across groups, change scores were computathér of seconds able to delay at T2
minus number of seconds able to delay at T1). Mbamge scores by condition are
displayed in Figure 1. A one-way ANOVA was undkeato examine differences in change
scores between the conditions. Bonferroni posttests showed that the improvement in
ability to delay gratification between T1 and T2saggnificantly greater for children in the
ATT condition Mchange= 199.30;SD = 219.62) than children in the no-intervention
condition Mchange= 60.53;SD = 185.36)p = .01. Children in the ATT condition also
improved significantly more than children in the RMondition Mchange= 67.61,SD=
166.99),p = .02. Children in the PMR condition did not impeosignificantly more between
T1 and T2 than children in the no-intervention dtod, p = .99.

Factors Affecting Delay of Gratification

To explore which variables correlated with abitibydelay gratification at T2,
bivariate correlations were examined for all valeal(Table 2). Day/Night score at Tix99)
=.27,p=.01), delay of gratification at T1(99) = .65,p < .0005), Day/Night score at T2
(r(99) = .46,p < .0005) were significantly positively correlateitiwdelay of gratification at
T2, whilst months in schoot (©8) = -.20,p = .04)was significantly negatively correlated

with delay of gratification at T2.

An ANCOVA was run to examine whether the effectled ATT remained when
those variables which significantly correlated wathility to delay gratification at T2 (months
in school, delay of gratification at T1 and Day/Nigcore at T1) were controlled for. Whilst
Day/Night score at T2 was also significantly caatetl with delay of gratification at T2, this
variable was measured post-intervention as a secgmaitcome, and it was not appropriate
to partial out the effect of the interventions orintervention) on this variable, therefore this
variable was not included in the ANCOVA.
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Delay of gratification at T1 was significantly reégd to children’s ability to delay
gratification at T2F(1, 95) = 69.28p < .0005p° = .42. There was also a significant effect
of condition,F(2, 95) = 7.91p = .001,;7p2: .14. There was no significant effect of months in
school,F(1, 95) = 2.51p = .12,;7p2: .03 and no significant effect of Day/Night scatel 1,

F(1, 95) = 0.00p = .99,5p*>= .00. Planned contrasts revealed that, when tharicaes were
controlled for, children in the ATT condition dety significantly longer at T2 (adjustéti=
772.64;SD= 35.61) compared to children in the no-interv@mitondition (adjusteM =
605.33;SD = 26.03),p =.001, and compared to children in the PMR coodi{adjusted =
576.66;SD= 31.49),p = .001. Children in the PMR condition did not detaatification

significantly longer than children in the no-intention conditionp = 1.00.

Verbal Inhibition: Secondary Outcome

Whilst the Day/Night task was used primarily to tohfor possible individual
differences in executive functioning at T1 in thier@ary analysis (above), we also studied it
as a secondary exploratory outcome to examine whétke intervention (or no-intervention)

had an effect on children’s performance on thisupester at T2.

A mixed-model ANOVA was run to explore whether t@nge in Day/Night scores
between T1 and T2 differed between conditions. Fr@é: Pre vs Post) x 3(Condition: ATT
vs PMR vs no-intervention) revealed a significafea of time,F(1, 98) = 52.99p < .0005,
np*= .35. There was a significant interaction betweée and conditionf(2, 98) = 5.02p
=.01,7p?=.09. To locate differences in the within-subjeltange across groups, change
scores were computed (score at T2 minus score)a’Tdne-way ANOVA was undertaken
to examine differences in change scores betweeditemms. Bonferroni post-hoc tests
revealed that Day/Night score improved significamtiore between T1 and T2 for children in
the ATT condition KMchange= 3.1;SD= 3.22) compared to children in the no-intervemtio
condition Mchange= 1.03;SD= 2.40),p = .01. The change in Day/Night score between T1
and T2 did not differ between the ATT condition @hd PMR conditionNichange= 1.76;SD
= 2.49),p = .15, or between the PMR and no-intervention ¢ p = .77.

Discussion

This study aimed to replicate and extend an eastigty (Murray et al., 2016) to

examine whether Wells’ ATT delivered in schools Yeounprove children’s ability to delay

gratification. It compared the effect to an actoamtrol (PMR) or no-intervention condition
whilst improving the sensitivity of the delay meesand examining wider effects. The study
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also controlled for a number of parameters, nardeilgiren’s performance on a verbal

inhibition task (Day/Night task), days in schoobdmaseline delay of gratification.

Results indicated that children who received tl{ideminute) sessions of ATT
showed an improvement in delay of gratificationt thas significantly greater than shown in
the PMR or no-intervention condition. This effeetained when existing ability to delay
gratification at T1, months in school and verbdiilaition (Day/Night score) at T1 were
controlled for. There was no significant differerio improved ability to delay gratification

between the PMR and no-intervention condition.

In line with previous findings these results indecthat the ATT intervention
significantly improved children’s ability to delayatification with the extension that the
effects appear specific to the ATT. The inclusiéa ®MR intervention in this study was to
control for the non-specific factors associatechwitroducing an intervention. The results
observed suggest that the effect is not explaiyatbn-specific factors there were part of
each active condition (ATT and PMR) namely; placebdemand factors, provision of an
intervention, changes in behaviour associated wituding a novel activity in the

classroom, or changes in levels of attention froenteacher.

There was no significant difference in degree girovement in the Day/Night task
scores (verbal inhibition) for children in the ATondition compared to children in the PMR
condition. However, the ATT condition but not thgIR condition did show a significant
improvement in verbal inhibition when compared wtik control condition, suggesting
possible wider effects of ATT on executive conttalf this must remain more speculative

and should be explored further.

An incidental finding was a negative associatiomnie between months in school and
ability to delay gratification at T2 (but not at)T'lt could be hypothesised that children who
have been in school longer have a stronger send®afe over their responses and were able
to utilise their past knowledge of waiting for tteavard at T1 (i.e. the relative value of the
reward versus the length of time they had to wamt) chose to prioritise the immediate
reward at T2 over waiting. However, further exptama of this hypothesis is required.

Clinical Implications
The findings provide additional evidence that tHETAmight provide a brief

intervention which could be used in the classroorarthance children’s self-control, at least
as indexed by their ability to delay gratificatid@®@ubjective evaluations provided by teachers
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indicated that the automated nature of the AT Tvaid a straightforward fit with the existing

curriculum.

Childhood ability to delay gratification has cortergly been shown to be a predictor
of psychological, academic, health and cognitivieames in later life (Mischel et al., 2011).
Therefore, the results of this study give risertoraportant hypothesis; ATT may not only
improve children’s ability to delay gratificationut could translate into enhanced later-life
outcomes. The S-REF model (Wells & Matthews, 132@jgests that ATT could act on a
common set of underlying mechanisms that contribtdéooth delay of gratification and
psychological vulnerability, one such mechanisratiention flexibility, but further
exploration is required. Previous research hasatdd that how children allocate their
attention during the delay paradigm and their ctigmrepresentation of the reward can be
crucial mechanisms (Mischel et al., 1972; Misct8l74; Mischel & Ayduk, 2004; Rodriguez
et al., 1989). Therefore future research shouldatfmalise and measure such domains, for
example, by measuring how long children look atréveard whilst they wait to further
determine ATT effects.
Limitations

Given the design of the study, it is currently irapible to know whether the ATT has
longer term effects and whether the improvemengility to delay gratification can be
generalised to other settings. Future studies shaabrporate follow-up testing with other
executive functioning or resilience measures (g@rawford, Espy, & Gioia, 2005).
Whilst the nested factors of school and class dicappear related to the primary outcome in
this study future studies should aim to minimisehsdesign factors. We could not control
for these in our analysis due to some small cefissat the individual class level (note; small
cell sizes did not affect the primary analysis vthised aggregated classes). However, the
results replicate an earlier study that demonstrateects of ATT on delay of gratification so
the results are likely to be substantive rathen gaartefact of factors linked to study design.
Finally, the assessor of delay of gratificationhis study was not blind to experimental
condition which may have introduced experimenté&a$ and influenced the effects found
in the study. Future studies should enable blind dallection and analysis.

In conclusion, theesults are consistent with earlier research adidated that three

sessions of the ATT significantly improved childseability to delay gratification. These
effects were greater than those associated witimgparison (control) intervention suggesting

the effects are specific to ATT rather than theiltesf non-specific factors associated with a
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classroom intervention. Whilst studies of the effig of the ATT in children are in their early
stages, these results show promising signs thatTiecould provide a brief and effective
way of improving self-control in young children. #ever, further research is required to
establish the optimal number of sessions requiceexamine longer-term improvements in
self-control, any effect on wider dimensions of @xéve functioning and the possible impact

on later-life functioning.
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Table 1: Means and Standard Deviations for Dependariable and Independent Variables
at T1 and T2 in each Condition

Condition Measure TISD) T2 (SD)
Age (years) 6.07 (0.29)
ATT Months in school 7.20 (1.86)
Condition 9% Males 43.3
n=30 % Females 56.7
% Above average 36.7
academically
% Average academically 43.3
% Below average 20.0
academically
Seconds able to delay 538.80 (254.37) 738.10 (131.39)
gratification
Attention rating 6.63 (2.56) 7.20 (2.63)
Day/Night score 10.20 (4.22) 13.30 (2.81)
Age (years) 6.31 (0.34)
PMR Months in school 10.64 (0.49)
Condition % Males 36.4
n=33 % Females 63.6
% Above average 36.4
academically
% Average academically 51.5
% Below average 12.1
academically
Seconds able to delay 520.12 (284.19) 587.73 (267.90)
gratification
Attention rating 7.48 (2.15) 7.39 (2.12)
Day/Night score 10.82 (4.29) 12.58 (3.97)
Age (years) 6.30 (0.30)
No- Months in school 9.50 (1.89)
Intervention 9% Males 39.5
Condition 9 Females 60.5
n=38 % Above average 31.6
academically
% Average academically 47.4
% Below average 21.1

academically

Seconds able to delay 562.37 (218.51) 622.89 (214.92)
gratification

Attention rating 6.71 (2.29) 7.00 (2.17)
Day/Night score 9.97 (3.34) 11.00 (3.96)
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Table 2: Pearson Correlations of Dependent ancoerient Variables

Months D/Nat DGat ATrat D/N DG at ATrat

in T1 T1 T1 atT2 T2 T2

school
Age 37+ A1 .04 15 .06 -.09 A2
Months - -.06 -17 A1 -11 -.20* .04
in school
D/N at - A3 33 74 27 30*
T1
DG atT1 - 16 A40**  .65%* 21*
ATr at - 23* .05 95%*
T1
D/N at - A6** 24*
T2
DG at T2 - A2

Note. Months in school = Months in school at TXiteg D/N at T1 = Day/Night Task score
at T1; DG at T1 = number of seconds child was &btelay gratification at T1; ATrat T1 =
Attention Rating at T1; D/N at T2 = Day/Night Taséore at T2; DG at T2 = number of
seconds child was able to delay gratification gtAPr at T2 = Attention Rating at T2.

* p<.05; ** p<.0005
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Figure 1.Change in ability to delay gratification (DG) betwveT1 and T2 in each condition
(mean number of seconds with 95% confidence Intgyva

300.00-
@  200.00 ()
£
-
>
£
[}]
o ——
= - N
@  100.00
o)
5 o
i —
5 ¢
o
(12
(¥}
= L

.00 —

-100.00-
1 1 |
ATT PMR Control

Condition



Highlights

The Attention Training Technique improved childreability to delay gratification
The effects were greater than those for relaxairamo intervention
Attention training improved verbal inhibition conmpd to no-intervention

The results have implications for enhancing chiktkeself control



