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Abstract: Among the interventions recently developed to enhance Executive Functions (EFs) in
preschoolers, Quincey Quokka’s Quest (QQQ) is an illustrated book proposing EF activities em-
bedded within a shared reading framework (Howard et al., 2017). In the present study, the Italian
version of QQQ (QQQ;T) was tested in 20 typical developing 4-5 year old children. Standardized
tests were used to assess EFs pre- and post- intervention. QQQjr was conducted once a week for
8 weeks in small groups. A positive trend was registered in QQQyt performances from the first to the
last sessions and a significant improvement, in comparison to the control condition, was obtained in
the Color and Form Game test. These results, supporting the feasibility of the QQQyt intervention
and its efficacy in increasing shifting abilities, confirm the usefulness of ecological interventions to
empower specific EF components in preschool contexts.

Keywords: executive functions; dialogic reading; preschool; intervention; shifting

1. Introduction

Executive Functions (EFs) are a family of high-level cognitive functions activated by
new and complex tasks when it is not sufficient to rely on instinct or automated activities.
EFs allow the management of all other cognitive functions and consciously control thoughts
and emotions [1]; they represent an evolutionary advantage for human beings [2]. The
fractional model proposed by Miyake [3] and recently revised by Friedman and Miyake [4]
identifies three main separated and interrelated functions: inhibition, updating and shifting.
Inhibition consists of resisting interferences, impulses or strong desires to do something.
Thanks to this process, we can choose how to react regardless of internal or external stimuli,
to keep attention focused on tasks and to avoid distracting stimuli. Updating works on
stimuli kept in memory for a limited time allowing mental operation on them. Shifting
is the ability to change perspective, disengage attention to a habitual stimulus and avoid
fixing on responses or thoughts.

The greatest changes in executive functioning occur in the preschool period when the
main basic EF components develop. Inhibition, updating and shifting emerge from infancy
up to first school years and are the grounds for higher-order EFs, such as problem solving
and planning [5].

EFs, in particular the three main basic components, represent transversal processes that
directly and indirectly predict school readiness, learning skills and academic success [6]. In
the school context, inhibition supports appropriate behaviors within formal classes, allows
to focus attention on relevant stimuli, including alphanumeric ones, and enables to promote
and maintain goal-directed behaviors to complete tasks and homework. Working memory
allows maintenance of the memory rules and cognitive instructions needed to learn and
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behave properly within the school context, it helps to link and update different information
during text comprehension and problem solving and it represents an obligatory step for
long-term memory consolidation and skill automatization. Shifting is the basis of logical
and inferential thinking, it allows children to explore different perspectives and strategies
and it is needed to adapt to different school subjects, tasks and instructions [5,7].

In order to empower these important cognitive processes, several studies developed
EF interventions for early childhood through activities that, as suggested by Diamond and
Lee [8,9], try to satisfy novelty, enjoyability and challenges. Two main types of training
can be distinguished. The first type of intervention promotes EFs by involving children
in intensive and structured activities specifically addressed to the main EF components
such as inhibition, updating and shifting, simultaneously or separately trained. These
interventions often provide computer-based training and algorithms that automatically
change the level of task difficulty according to the child’s performance. However, in such
interventions the child is required to work at a computer alone in a quiet place, involving
high economical costs and not easily fitting with the school routine activities [10-12]. Due
to these features, the effects of such training is hardly generalizable both to tasks that
are not directly involved in the training and to daily life behaviors [8]. For example,
CogMed Working Memory Training (RoboMemo®, CogMed Cognitive Medical Systems
AB, Stockholm, Sweden), an evidence-based tele-rehabilitation software, proved effective
in improving performance in working memory tasks similar to those proposed in the
software but may show scarce generalization effects on other related neuropsychological
and academic skills [13].

The second type of intervention is based on a multi-componential model of self-
regulation where, besides activities on emotional and behavioral self-regulation, EF exer-
cises are proposed to empower cognitive self-regulation [14]. These interventions act also
on the environment by promoting responsive relationships, in which the adult (teacher
or parent) mediates the acquisition of regulatory skills, structures adequate learning envi-
ronments and provides models of self-regulation competencies [15]. They involve specific
training for teachers and parents in order to promote knowledge on cognitive constructs
and create adequate learning environments where gains in executive functions and self-
regulation may be optimized and generalized [14,16-19]. Among the paper-and-pencil
tasks based on the multi-componential model of self-regulation in preschoolers, different
intervention programs have been developed. Traverso and collaborators, for example,
implemented and experimented a training (Chicco and Nana) that was effective in improv-
ing the ability to delay gratification, control impulsive responses, update information and
suppress interference, with long-term effects on learning skills [20,21]. Another known
intervention is the Promoting Alternative Thinking Strategies (PATHS) curriculum that pro-
duced significant effects on self-regulation, social and emotional skills and long-term bene-
fits on academic achievement and cognitive performances [17,22]. Furthermore, Howard
and collaborators involved several Australian centers for preschoolers in the Preschool
Situational Self-Regulation Toolkit (PRSIST) program. PRSIST became highly acceptable by
educators and children within their school context and daily routine and proved effective
in enhancing EFs, self-regulation and school readiness, even if the latter two components
did not reach significance compared to the control groups [14].

As mentioned before, a central aspect that differentiates computer-based training
and interventions based on multi-componential models of self-regulation at school is the
scarcity of transfer effects recorded in the first case in favor of more generalizable effects,
with gains in functionality in terms of socio-emotional regulation in the second case [23].

Within the second type of intervention, recent studies promoted EF empowering
embedded in daily life activities that, in comparison to computer-based training, are more
ecological and suitable for younger children. Quincey Quokka’s Quest (QQQ) [24,25]
is an illustrated book created with the aim of enhancing EFs within one of the most
spontaneous and enjoyable activities of preschoolers: dialogic reading. QQQ tells in rhyme
the adventures of a famous Australian quokka, traditionally defined as the “happiest
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animal in the world”. In each adventure, one or more EF components are challenged
as the activities, proposed in the form of flexible games and with increasing difficulty,
are specifically designed to stimulate inhibition, updating and shifting combining visual,
spatial and verbal information processing modalities. It is low cost and suitable for different
contexts, such as school or family settings. During QQQ, adults have a central role in
strengthening children’s EFs; nevertheless, group working, learning by observation, peer
monitoring are also involved. Howard and colleagues [25] used the QQQ book with
children aged between 3 and 6 years and measured outcomes on inhibition (Go/No Go
test), updating in visuospatial working memory (Mr Ant test) and shifting (Card sorting
test). The training was conducted in small groups of children in three different conditions:
twice a week for 5 weeks, once a week for 7 weeks and once a week for 9 weeks. The
results supported that, regardless of the different conditions, QQQ was a highly promising
EF intervention, with significant and long-term effects on visuospatial working memory
and shifting.

To the best of our knowledge, QQQ is the first and unique dialogic reading book
specifically addressed to empower EFs according to a fractionated model. Indeed, the
proposed activities cannot be made up on commercial or classical books as they need to
be pre-planned on the basis of the main targeted EF component. Although QQQ has been
written in English and used with Australian children, thanks to its graphic, stylistic, and
methodological characteristics, it could be implemented in different countries. The present
study aimed to verify the feasibility and to measure, at a pilot level, the efficacy of the
Italian version of Quincey Quokka’s Quest (QQQyt) in a preschool sample.

2. Materials and Methods
2.1. Participants

Twenty Italian children (8 females and 12 males, aged 4-5 years, M: 57.6 months, SD: 6.9),
attending a kindergarten school in Cecina (Livorno) were enrolled. All parents signed written
informed consent. One child didn’t complete the intervention, and another was absent at the
post training assessment. Therefore, analyses on QQQ feasibility and efficacy were conducted
on eighteen children (7 females and 11 males; M: 57.83 months, SD: 7.01).

2.2. Measures

The measures used in the present study include questionnaires completed by parents
and direct EFs tests administered to the children.

2.2.1. Questionnaires

Parents’ socio-economic and cultural status (SES), demographic data and the child’s
main developmental milestones were collected by a questionnaire. No child had a history
of pre-perinatal, sensorimotor or neurodevelopmental disorders.

In order to detect children with alterations in executive functioning, parents completed also
the Preschool version of the Behavior Rating Inventory of Executive Function (BRIEF-P [26]).

2.2.2. EFs Tests

Pre-post intervention assessments, individually conducted in a quiet room within the
school, took about 20 min. The following standardized tests were used.

Simon Says (Italian version of Marshall & Drew’s Simon Says [27]). This test assesses
motor inhibition and is composed of two conditions: (A) in the Activation task, the child has
to autonomously perform only those instructions starting with “Simon says” and ignoring
those without; (B) in the Inhibition task, the child has to follow the previous rule while the
examiner performs all instructions. Accuracy is measured in both conditions.

Day-Night Stroop (FE-PS 2-6 [28]). This test assesses verbal inhibition and is composed
of two conditions. In the Control Accuracy condition, 16 cards are presented and the child is
instructed to say “night” to the card representing a cross and “day” to the card representing
a chessboard. In the Stroop Accuracy condition, another 16 cards are presented and the
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child is instructed to say “night” to the card representing the sun and “day” to the card
representing the moon. Accuracy and time of response are measured in both conditions.

Keep Truck (FE-PS 2-6 [28]). This test measures updating in verbal working memory.
In each trial, six pictures belonging to four possible semantic categories (fruit (banana, pear,
strawberry, apple), animals (dog, fish, cat, mouse), transports (train, bicycle, motorcycle,
car), clothes (socks, shirt, skirt, shoes) and sky (moon, sun, star, cloud)) are serially pre-
sented. The child is instructed to name the pictures and at the end of the trial to recall the
last item belonging to a defined category (e.g., “remember the last cloth you will see”). The
difficulty increases when the child has to remember simultaneously two stimuli belonging
to two different categories. To reduce the memory load, for each picture a small box shows
the category(ies) to remember.

Color and Form Game (FE-PS 2-6 [28]). This test measures emerging shifting skills.
Stimuli consist of 24 cards showing red or blue rabbits and red or blue boats and two
letter boxes depicting, respectively, a red rabbit and a blue boat. The test consists of three
conditions. In the Color condition, the child is instructed to use the Color criterium and
ignoring the Form one (inserting all cards with red pictures in the box depicting the red
rabbit and all cards with blue figures in the box depicting the blue boat). In the Form
condition, the child must use the Form criterion and ignore the Color one (inserting all
rabbits into the box depicting a red rabbit and all boats into the box depicting a blue boat).
In the Border condition, the child is instructed to follow the Color criterium when cards have
a black border and the Form criterium when they do not have a border. Accuracy in the
Color, Form and Border conditions is measured.

Mr Ant (Italian adaptation by Morra [29]). This test measures updating in visuospatial
memory. The examiner presents pictures of peanut-shaped stimuli with a progressively
greater number of spots (from 1 to 8). Each picture is shown for a different length of time:
5 s for the first 15 trials, 6 s for the 16-18 trials, 7 s for 19-21 items and 8 s for 2224 trials.
After stimulus presentation, the child has to indicate the spot position on a spotless peanut.
The test ends after three consecutive fails. The number of spots correctly localized is
measured. The study was approved by the Ethic Direction of the school in September 2018.

2.3. Procedure

A repeated single sample design was used. Children were assessed in November
2018 (T0), January 2019 (T1) and March 2019 (T2): T1-TO was the baseline, used as control
condition, and T2-T1 was the QQQjt intervention (see Figure 1).

TO (n=20)

January 2019 March 2019

kindertgarten intervention
daily activities

T1 (n=20) T2 (n=19)
Figure 1. Study Design.

2.4. Intervention

Quincey Quokka’s Quest is an illustrated book that aims to support children’s cogni-
tive development through 8 challenging activities which increase in difficulty. The Italian
version of QQQyr was created by adapting and translating texts, respecting rhymes, while
keeping visual and structural features unchanged. The intervention was conducted for
8 weeks, once a week. Activities were executed inside the kindergarten, in a quiet room
entirely dedicated to the project. The intervention was carried out in groups of two children,
randomly paired each time in order to promote observational and cooperative learning.
Each activity was aimed to enhance a specific EF component: updating, inhibition or
shifting (see Figure 2). In each session, the child completed from four to five different
EF activities, at least one for each EF trained component. The adult did not necessarily
need to follow the book’s order as QQQ is a flexible instrument where number, duration
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or difficulty level of the activities may be changed according to the child’s ability and
interest. The weekly intervention lasted about 20 min per group: time taken to carry
out a single activity varied from 2 to 4 min, depending on the activity’s nature and on
children’s performances. A short time was spent creating an enjoyable atmosphere and
reading the rhymes that introduced the activity. In order to propose a challenging exercise,
the difficulty level was chosen according to the performances obtained by the child at the
previous sessions (see Figure 3). Activities were conducted by two adults or, in the case of
one adult, they were video-taped to record the child’s responses without compromising
the playful nature of the setting. The adult was carefully trained in the use of QQQyr and
in the EF training principles [30].

‘ g‘ O

il

| | Ma peesto amiva un neovoostacolo “ioca Con me ¢ potrs pasarc:
i per superarks, serve un mirsooko! sulls roocaa, sulls prcra 0 sud caulo d erba dovr
b Daxetro a un ramo sbuca un ansmake: slwe
& Pauila, che lncia una «fids s goniale! cid cheti dind dovead imitare,
oo cond sul'ala spoods pova amnas”

Rhymes

Figure 2. A representation of the QQQt activity “Serena Sea Eagle’s. Copy Me!” (modified from Steven Howard & Simon

Chadwick [24]).
Activity: Mistakes T1 SHIFTING T2
Dave Dingo’s (yes/no)
“Do it 1 week
differently” 2 week
3 week
4 week
5 week
6 week
7 week
8 week

Figure 3. Example of the table format used to monitor the training.

A brief description of each QQQ activity follows.

Crocodile! “Cross Back!”: this activity is aimed to train visuospatial memory span,
backward and forward. Quincey must cross the river and the adult shows a possible
route (e.g., rock, trunk) that the child is invited to copy. As soon as Quincey discovers a
dangerous crocodile in front of it on the other riverside, it is forced to go back by doing the
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inverse route because the only “safe and not wobbly” route is the one where it jumped on
earlier. During the following sessions, the adult starts from the reached level.

Cora Copperhead’s “Criss-Cross”: this activity works on shifting. Initially, the child
has to find independently the differences among fishes according to three distinctive
criteria: color (orange/purple), size (large/small) and skin (dots/stripes). The child is
asked to remember two criteria among the three listed above: he/she must use the first
criterion to name all the fishes that are in the left circle but as he/she arrives at the first
purple fish on the other side, he/she must change the criterion and name all the remaining
fishes in this new mode. There can be six levels of increasing difficulty: from level 1 to 3,
the stimuli rate increases (from one stimulus every three seconds to one stimulus every
second); in the 4th level, the child indicates the fish to each other; in the 5th level, the
child conducts the activity on his/her own and in the 6th level the child must change the
criterion for each fish.

Serena Sea Eagle’s “Copy Me!”: this activity works on interference control, motor
inhibition skills and shifting. In the first condition, the child must copy all the lizards (that
are yellow in the first row and purple in the second one), paying attention to their position
and facial expression and ignoring frogs (interfering stimuli). In the second condition, the
child must copy only frogs (that are red in the first row and orange in the second one)
and ignoring lizards (see Figure 2 for a representation of the stimuli). Speed and accuracy
are measured. There are three levels of increasing difficulty: (1) the adult touches every
stimulus and asks the child whether that stimulus should be copied or not; (2) the child
carries out the activity autonomously; (3) the child must copy the stimulus when the adult
claps twice and must inhibit copying when the adult claps once. When the activity is
conducted in pairs, one child runs the first line, and the other child runs the line below.

Gloria Golden Silk Orb-Weaver’s “List it back”: this activity is aimed to involve
visuo-verbal working memory. The adult says that the naughty spider has captured many
animals and objects into its web. The child is instructed to free them by remembering their
names. The adult names and points to a sequence of animals and objects (starting from 2),
covers the book page with a blank paper and asks the child to recall all of them either in
the same order (forward span) or backward (backward span). The number of stimuli is
progressively increased.

Wesley Wedge-tailed Eagle’s “Say the opposite”: this activity works on verbal inhibi-
tion interference control. The picture represents snakes and frogs distributed throughout
the pond. To facilitate a visuospatial stimuli organization, different colors indicate different
lines. The child should say “snake” when the frog is indicated and “frog” when the snake
is indicated. It is possible to alternate animal’s names with sounds, so the child makes “sss”
to frog and “cra” to snake. There can be five levels of increasing difficulty: from level 1-3,
the stimuli rate increases (from one stimulus every 3 s to one stimulus every second); at
level 4, the adult randomly points to different stimuli and at level 5, the child carries out
the activity autonomously.

Dave Dingo’s “Do it differently”: this activity is aimed to work on shifting. The child
has to use the differences between swamp stones in color (yellow, orange, blue) and shape
(square, round, triangle) in order to choose the route to arrive at the river and to change
it on the other riverside. For example, he/she may choose the shape before the river and
color on the second riverside, or vice versa. The child carries out the activity independently
and the adult gives him/her time to reflect on the road’s choice. Speed and accuracy are
measured. To increase difficulty, interfering stimuli are introduced: (1) do not touch a stone
(e.g., blue square); (2) do not touch two stones (e.g., blue square and orange square).

Cassie Cassowary’s “Chirp Challenge”: It may involve visuo-verbal inhibition. In
the picture one or two birds are represented; when the adult points to one bird, the child
must make two chirps (“chirp chirp”) while when two birds are indicated, the child must
make only one chirp (“chirp”). Colors facilitate the bird’s identification, as birds in pairs
have the same color. There are two lines of birds and the child alternates the line when
the activity is conducted in pairs. From difficulty level 1 to 3, the stimuli rate increases
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(from one stimulus every 3 s to one stimulus every second); in the 4th level of difficulty, the
adult interferes with the child’s task by saying “chirp” or “chirp chirp” at each stimulus,
regardless of the rule.

Quentin Tiger Quoll’s “Animal Spotter”: This activity is aimed to work on updating.
It consists of four successive sheets. The purpose of the game is to discover a different
animal on each page by avoiding repetitions. As the activity is performed in pairs, recall
alternates between children. Accuracy is recorded. Two further activities are possible: at
the end of the task, the child is asked to recall the first animal that his/her classmate had
chosen or to indicate the spatial position of the animal on a blank sheet.

By a protocol created to record the child’s progress, a QQQr Training Monitoring
Table, task accuracy and speed, motivation and compliance of the child were recorded each
week for each child (see Figure 3). These types of tables, considered as an “in progress
inventory”, helped the examiner to plan new challenging activities for the subsequent
session and monitor children’s trends.

2.5. Statistical Analysis

Training trends and outcome measures were analyzed by descriptive and inferential
statistics using the Statistical Package for Social Science 2020, version 25.0 (SPSS, IBM
Corporation). Two-tailed paired t-tests were used to compare the first and last session scores
of the main QQQy activities and performances between T1 and T0 (baseline condition)
and between T2 and T1 (QQQ 1 condition) on the EF tests. Effect size (Cohen’s d) was
calculated by GxPower 3 program [31] between the differences (delta) at the baseline and
those at the QQQ |1 condition for all EFs tests.

3. Results
3.1. Socio-Economic and Behavioural EF Profiles

The Socio-Economic and Cultural Status assessment indicated that all children were
native Italian speakers, belonged to middle socioeconomic status and had typical devel-
opment. In detail, all the children (n = 18) had both parents with an occupation, except
one child who had one parent unemployed. The level of education of the mothers was
at least upper secondary school (n = 19), while in reference to the fathers, all parents had
at least a high school diploma except for four parents who had a lower secondary school
qualification. Almost all children (n = 18) had both parents born in Italy, except one child
whose mother was born in Austria.

As expected on the basis of selection criteria, all children scored within the normal
range at BRIEF-P (Table 1).

Table 1. Means and standard deviations of T scores at BRIEF-P sub-scales (n = 19) (Mean = 50,
Standard Deviation = 10).

M SD

Inhibition (I) 48.21 9.91

Shift (S) 44.89 6.67

Emotional Regulation (ER) 49.26 8.81
Working Memory (WM) 47.42 9.18
Planning/Organization (PO) 48.21 7.51
Inhibitory Self-Control (ISCI) 48.58 9.69
Flexibility (FI) 45.95 7.18

Emergent Metacognition (EMI) 47.47 8.24
Global Composite Executive Score (GEC) 46.84 8.47

3.2. Qualitative Observations

Teachers, as well as parents, showed interest in the intervention by the QQQ and on the
main constructs underlying the project. Although at an informal and not quantified level,
both teachers and parents asked questions on the construct of EFs and on the strategies
available to early empower them within the daily context.
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All children welcomed Quincey’s story with great enthusiasm, actively collaborated
and completed the proposed activities, as documented by Training Monitoring Tables.
Sometimes children preferred to start with a different activity from the one planned by the
trainer, and their request was satisfied. During the session, when the activity seemed to
be too difficult for the child, the adult could go back to easier levels to avoid frustration
and loss of motivation. As the intervention proceeded, children undertook more proactive
roles: some children memorized and repeated the rhyming narratives, others explained
task instructions to their schoolmates and helped those who struggled with requests. It
was important to give sufficient time to reading and to encourage the child’s expectations
and calm. During the activities, the adult was engaged also in reducing distractions and
stress factors as much as possible in order to encourage children’s concentration and full
cognitive resources’ involvement.

3.3. Intervention Trend: Changes in QQQr Activities

The quantitative scores recorded by the Training Monitoring Table show a general per-
formances’ improvement in QQQt activities from the first to the last sessions. As shown in
Figure 4, paired Student f-tests showed a significant increase of performances in the last session
of the training compared to the first one in the following QQQ)t activities: Wesley Wedge-tailed
Eagle’s “Say the Opposite” (t(18) = 2.16, p < 0.05), Cassie Cassowary’s “Chirp Challenge” (t(18)
=3.44, p < 0.00), Serena Sea Eagle’s “Copy Me!” (Pagl: t(18) =2.77, p < 0.001; Pag2: t(18) =2.47, p
< 0.01), and Cora Copperhead’s “Criss-Cross” (chi-quadro(1) = 8.9, p < 0.005) and Dave Dingo’s
“Do it Differently” (chi-quadro(1) = 11,8, p < 0.001) (See Figure 4).

a) Accuracy (means and standard deviations) in the b) Speed (means and standard deviations) in c) Number of children able to shift in the first
first and in the last session of Wesley Wedge-tailed the first and in the last session of Serena Sea and in the last session of Cora Copperhead’s
Eagle’s «Say the opposite» and Cassie Cassowary’s Eagle’s «Copy Me!» (first and second page) «Criss-Cross» and in the Dave Dingo’s «Do it
«Chirp Challenge» Differently»

.
60 30

50
2 a0
wristsession | & . ) mFirst s w First session
fastseadion; (/0330 | Last se 15 Last session
2 [ l Z 10
10 s
Chirp Challengs °
Copymel - Pag1 Copymel - Pag2

"Criss-Cross", "Do it Differently

Figure 4. Graphics of the mean, standard deviations, and statistical significance (t-test comparison) of the difference between
initial and final scores in the main QQQy activities. * significant differences.

3.4. Intervention Effects

Means and standard deviations of raw scores obtained in EF tests at the three time
points are reported in Table 2.

At planned t-tests, a significant effect of time (T1-T0) was found in Keep Truck Ac-
curacy (t(17) = —2.35, p < 0.05), in Simon Says condition A (t(17) = —2.75, p < 0.05) and in
Mr Ant (t(17) = —3.62 p < 0.005) while a significant effect of the training (T2-T1) was found
in Color and Form Game Accuracy (t(17) = —2.31; p < 0.05) and in Mr Ant (t(17) = —2.87,
p < 0.05) (Figure 5). These results were confirmed by calculating the Cohen’s effect size. As
can be observed from Table 3, large effect sizes in favor of the QQQt condition, respect to
the baseline, were found for the Form and Color Game test measures except for the Color
condition for which the effect size was not calculable because of the absence of variability
in the QQQ it condition. The effect size was not calculable in the Simon Says condition B,
and it was small for the Day Night Inhibition condition and for Mr Ant; moderate to large
effects were found in favor of the baseline condition in all the other measures.
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Table 2. Means (standard deviation) obtained in the EFs tests before intervention (control condition, T0-T1) and after the

intervention (experimental condition, T1-T2).

TO T1 T2
Day Night Inhibition Condition 12.61 (4.77) 13.72 (3.04) 14.39 (2.38)
Day Night Accuracy 1.78 (3.34) 1.17 (2.79) 1(1.97)
Day Night Control Condition Time 57.87 (36.75) 42.86 (18.95) 38.92 (16.12)
Day Night Inhibition Condition Time 53.89 (26.12) 51.96 (23.57) 44.36 (14.73)
Keep Truck Accuracy 2.83(1.83) 4 (1.78) 4.89 (2.31)
Color and Form Game Color Condition 5.89 (0.47) 5.89 (0.32) 5.83 (0.38)
Color and Form Game Form Condition 4.44 (2.28) 4.56 (2.45) 5.44 (1.54)
Color and Form Game Borders Condition 7 (1.08) 7 (1.78) 8 (2.13)
Color and Form Game Accuracy 14.89 (5.72) 15.5 (6) 18.39 (4.65)
Simon Says Condition A 6 (1.46) 7.36 (2) 7.72 (2.24)
Simon Says Condition B 5.56 (2.2) 6.5 (2.46) 7.22 (2.46)
Mr Ant 1.54 (0.85) 2.15 (0.86) 2.68 (1.19)
a) Color and Form Game b) Mr Ant
g é 15 ] h
¢ Color and Form Game ¢ Mr Ant

c) Keep Truck d) Simon Says

*
6 —_—— 10

I l uT0
T1
4 T2
1 2
0 0

Keep Truck Simon Says A Simon Says B

*

Number of correct answers
Number of correct answers
o

Figure 5. Graphics represents the mean and standard deviations at the three times of observation of
the EFs measures showing a significant change between T1-T0 and T2-T1. * significant differences.

Table 3. Mean (standard deviation) delta changes during baseline (T1-T0) and experimental (T2-T1) conditions and related
effect size in the EFs tests.

Baseline QQOQgt Condition
T1-TO T2-T1 Cohen’s d
Mean (SD) Mean (SD)
Day Night Inhibition Condition 1.11 (1.73) 0.67 (0.66) 0.29
Day Night Accuracy —0.61 (0.54) —0.17 (0.82) 0.61
Day Night Control Condition Time —15.01 (17.8) —3.94 (2.83) 0.79
Day Night Inhibition Condition Time —1.93 (2.55) —7.6 (8.84) 0.72
Keep Truck Accuracy 1.17 (0.05) 0.89 (0.53) 0.55
Color and Form Game Color Condition 0.00 (0.15) —0.06 (0) NC
Color and Form Game Form Condition 0.12 (0.17) 0.88 (0.91) 0.91
Color and Form Game Borders Condition 0.00 (0.7) 1(0.35) 1.65
Color and Form Game Accuracy 0.61 (0.28) 2.89 (1.35) 1.85
Simon Says Condition A 1.36 (0.54) 0.36 (0.24) 2.13
Simon Says Condition B 0.94 (0.26) 0.72 (0) NC
Mr Ant 0.61 (0.01) 0.53 (0.33) 0.25
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4. Discussion and Conclusions

The main aim of the present study was to verify the feasibility and measure, at a pilot
level, the efficacy of the Italian version of Quincey Quokka Quest, a validated training that
empowers Executive Functions in preschool children during activities of dialogic reading
conducted within the school context. Thanks to the supervision of the authors (Howard
and Chadwick), QQQ;t maintains all pictures and EF activities of the original version and
the translation to Italian retains the narrative structure of the story and the linguistic form,
based on rhymes.

The first result of the study confirms that QQQ)r is a feasible tool to be used in
preschools. It has allowed the attraction of parents” and teachers’ interest in the main
constructs of EFs and on the strategies to early empower them within the daily context. By
embedding EF exercises in dialogic reading activities, the normal classroom routines were
respected without forcing either the child or the adult towards extra-school projects. The
feasibility of this ecological approach is in agreement with recent studies highlighting that,
especially for preschoolers, working within an ecological context has several advantages
such as reduced costs, inclusive approaches, simultaneous involvement of different EF
components and high methodological flexibility (e.g., the possibility to choose frequency,
duration and daily time of the activities) [9,30]. By combining specific and systematic EF
exercises together with a flexible approach, it has been possible to choose the activities
according to the child’s preferences and performances, thus avoiding frustration and
maintaining high children’s compliance and motivation.

Moreover, performances on QQQ) activities, at the Training Monitoring Table, showed
a systematic trend of improvements that reaches a significant threshold in inhibition speed
(Serena Sea Eagle’s “Copy Me!”) and accuracy (Wesley Wedge-tailed Eagle’s “Say the Op-
posite” and Cassie Cassowary’s “Chirp Challenge”) and in shifting accuracy (Dave Dingo’s
“Do it Differently” and “Cora Copperhead’s “Criss-Cross”). These findings confirm that
the QQQ training has significant “near” effects, that is, it may improve performances in the
executive function tasks trained by this method.

For what concerns the “far effects”, data on the effects of QQQqr on standardized
EF tasks were collected by a protocol of standardized tests proposed before and after the
control (baseline) and the experimental (intervention) conditions.

A significant training effect, in comparison to the baseline changes, was found in
the Color and Form Game test, which implies the ability to shift among different rules.
Thanks to the QQQyt intervention, children significantly improved their ability in shifting
attention and in using flexible classification criteria. This result, which is in agreement with
Howard and colleagues’ study [25] may have been even more prompted in our study by
encouraging the child to take Quincey’s perspective, to choose the preferred activities and
to monitor the other child’s performances. The benefits obtained with QQQjt intervention
on shifting are in line with other previous EF interventions on preschoolers [20,32]. Such an
improvement is of paramount importance as shifting supports preschoolers” approaches to
learning and consequently children’s academic preparation [33]. Reaching school-ages with
more robust cognitive shifting skills is important as they represent significant predictors
of writing and reading comprehension [34,35] and are related to creativity, that is the
ability to generate different responses guided by internal stimuli [34] and to the ability to
quickly adapt behaviors and responses according to different contexts and environmental
demands. According to Magalaes and collaborators’ study, cognitive shifting is a unique
predictor of academic achievement above and beyond control variables such as working
memory, inhibition, fluid intelligence, attention, planning, especially for students after
4 grades [36]. Moreover, a study conducted by Kertz and collaborators describes as
preschoolers with lower cognitive shifting abilities, in comparison to children with high
shifting skills balanced for gender, parental education, IQ and severity symptoms at
preschool age, showed greater depression and anxiety symptoms in the school years [37].

No training effects, in comparison to the baseline, were found in the other EF mea-
sures. Both methodological and theoretical reasons may be found. Alike in Howard and
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colleagues’ study [25], no significant effects were found on the inhibition tests. This result
confirmed that inhibition was not sufficiently empowered by the QQQ training or that
more intensive and challenging training is required to foster it and generalize the gains
to other inhibition tasks. However, it may also be hypothesized that the Simon Says test
might not be sensitive enough to detect changes in inhibitory function: in a recent study
conducted by Di Lieto and colleagues [38] on typically developing children attending
a first-grade class, a significant effect on inhibition is detected with the Little Frog Test
(BIA [39]) but not with Simons Says.

A lack of significant effects was also found in the working memory domain. In verbal
working memory (Keep Truck test) no large effects were expected as QQQ activities stress
the visuo-spatial elaboration of pictures’ visual characteristics rather than of the verbal
characteristics that, indeed, are mainly used to guide the narrative. Moreover, for measures
of motor inhibition (Simon Says A), verbal (Keep Truck) and visuospatial (Mr Ant) working
memory, significant learning effects were found at the baseline, thus probably thinning the
training effects.

Although further studies on larger samples including experimental and control groups
are needed, future perspectives may see the application of QQQyr to children at risk of
neurodevelopmental disorders, EF difficulties or low socio-economic level, populations
characterized by a week executive function domain [5,40,41]. As pointed out by recent
systematic reviews [9,30], EF interventions within the school setting are among the most
effective training and thus must be encouraged. Within this perspective, QQQjr can be
a daily ecological way for early prevention in children with EF weakness and a useful
tool to enhance school prerequisites. Indeed, it must be acknowledged that differently
from standard rehabilitative training or long-term interventions, QQQ is easily usable by
teachers as materials and instructions are all included in the book and the activities are not
long-lasting. On the other side, these characteristics may explain the small effects found
and further longitudinal studies could measure QQQjr long- term and far effects on other
skills such as academic learning and prosocial behavior [42].

5. Limits of the Study

The present study was designed as a pilot study, with the aim of evaluating how much
training like QQQ can be proposed to preschool children. It has some methodological
limitations. Firstly, the absence of a control group and the reduced sample size may have
prevented finding large effects or isolate learning from training effects. Moreover, some EF
tasks, although taken from standardized batteries, could not be enough sensible to measure
training effects and should be re-thought for further studies. Finally, most of the children of
the present study belonged to a medium-high socioeconomic level for which, on average,
good EFs are expected. Larger effects could in fact be found in children belonging to a
low socio-economic environment or with special needs [8,41]. Future studies controlling
cognitive and social characteristics of children are needed.
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