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Abstract

Background Mental imagery has long been used in psychological therapies, but only recently did research begin
to provide a scientific background for it. Imagery interventions are inexpensive and a substantial body of research
supports their effectiveness on anxiety reduction, behavior change, promotion of health outcomes, and adherence
to medical interventions, in both adults and children. However, literature on the benefits of relaxation and guided
imagery interventions for children in elementary school context is very scarce. This randomized controlled trial

(RCT) aims to contribute to that knowledge by implementing and testing the benefits of an intervention program
MindRegulation-Socioemotional Learning (MR-SEL) comprising breathing and progressive muscle relaxation, instruc-
tions for body posture, and guided imagery with socioemotional learning, conveying adaptive beliefs about oneself,
the relationships with others and the environment.

Method The MR-SEL intervention will be developed in the classroom for 15 min before learning activities, three
times per week, for 5 months, and its effects will be measured on a range of psychosocial and emotional, biophysi-
ological, and cognitive outcomes. Seventeen classes will be randomly assigned to three conditions: (a) relaxation

and guided imagery with SEL (MR-SEL); (b) relaxation only; and (c) waitlist control. The RCT includes four data collec-
tion times: pretest, intermediate, posttest, and a 6-month follow-up. The sample comprises 259 students, elementary
school third and fourth graders, 8-11 years old. The variables measured are well-being, affect, anxiety, emotional regu-
lation, socioemotional competencies, attention and processing speed, and perceived benefits of the intervention.
Physiological indicators of emotional arousal, emotional regulation, stress, and well-being are also taken, specifically,
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heart rate variability, electrodermal activity, actigraphy, and salivary DHEA-S and cortisol. The validity of the measures
will be tested for the population and objectives of the study.

Discussion Significant improvements on the children’s well-being, socioemotional regulation, cognitive func-

tion, physiological activity, and academic performance are expected after 5 months'intervention at posttest

and 11 months'follow-up at MR-SEL condition, compared to the relaxation and control conditions. Changes in physi-
ological activity are expected during MR-SEL and relaxation sessions. Emotional regulation, well-being, and anxiety are
expected to mediate the effects of the interventions over socioemotional competence, cognitive function, and aca-
demic performance. Well-being and anxiety levels at pretest are expected to moderate the interventions'effects.

Trial Registration: MindRegulation https://ichgcp.net/clinical-trials-registry/NCT06101225. Registered 5th October,
2023.

Keywords Relaxation, Guided imagery, Self-regulation, Socioemotional development, Randomized controlled trial

Background

Mental imagery interventions

Mental imagery has long been used in psychologi-
cal therapies, but only recently has research started
to provide a relevant scientific basis [1, 2]. Imagery
interventions are inexpensive and have a body of
research supporting their effectiveness on behavioral
change, promotion of adaptive health outcomes, reduc-
tion of anxiety, and adherence to medical interven-
tions [3, 4], as well as improving sports performance
[5] in adults and children. However, literature on the
benefits of relaxation and guided imagery interven-
tions for children in elementary school context is very
scarce. Evidence of the effects of these interventions
on well-being, socioemotional competences, emotional
self-regulation and behavior, cognitive function, and
academic achievement are lacking or have limited sci-
entific validity, with a very low number of RCTs and
reduced sample sizes [6].

The pertinence of testing the effects of interventions
involving relaxation techniques and guided imagery to
promote Social and Emotional Learning and well-being
in children is supported by several identified needs: (I)
the well documented rise of anxiety in children and ado-
lescents since 2007, which increased after the COVID-
19 pandemic (from 11.6 to 20.5%) [7-9], (I) the need to
elaborate SEL programs for the development of children
and societies was stressed by the international agencies
[10, 11] and by the 2030 Agenda for a Sustainable Devel-
opment [12]; (III) responding to the mental health cri-
ses, the need to promote the well-being of children as an
important baseline for their cognitive, social, and aca-
demic development [7, 8].

Addressing the identified needs, this RCT aims to test
the effects of a relaxation and guided imagery protocol
for a SEL intervention—on the psychological and physi-
ological well-being, cognitive function, and academic
achievement of elementary school children, in compari-
son with a relaxation intervention and a control group.

Mental images

Mental images are based on memories, full or partial,
but also on the projection of future events. These “flash-
forwards” may refer to different themes or life domains,
and evoke different positive and negative emotions [13].
Brain imaging studies indicate that neural representa-
tions of mental images and perceptions of actual pictures
are similar [14]. Thus, “imagining a walk on the beach
with all the associated sensory qualities can lead to emo-
tional processing that is similar to an actual walk” [6].
Mental imagery refers to the representation of sensory
information without external stimulation, a perceptual
experience without the sensory input, like seeing with the
“mind’s eye” [15]. Mental imagery can occur in various
sensory forms, including visual, auditory, gustatory, and
physical sensations [16], and it may trigger emotions like
joy, sadness, and fear [1, 17].

Guided imagery is more specific because it involves a
practitioner verbally leading a person through the pro-
cesses of mentally representing and visualizing situations
in their mind. These mental representations may occur
through various sensory experiences, sights, and feelings
associated with them. Details about places and events
can make the experience more realistic and vivid [18].
Relaxation-guided imagery for children is generally com-
prised of a combination of behavioral interventions (body
relaxation) and cognitive interventions (guided imagery),
which is non-invasive, self-regulative, and appropriate
for children and adolescents. It consists of three “active”
phases that generate new internal experiences, unlike
the passive act of relaxing [19]: Body relaxation helps the
child to focus on the body and to progressively release
muscle tension from the feet to the head, by taking deep
breaths; Imagery is a spontaneous or deliberate mental
reconstruction of sights, sounds, smells, tastes, and feel-
ings as if they were actually occurring. During this phase,
the child is asked to visualize a favorite place, whether
real or not, using the same words for each participant;
and returning to reality, the child remains in the chosen
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place for a while, knowing that it could be visited any
time he/she wants; then, contact with the surrounding
environment is gradually resumed until the child opens
his/her eyes.

Theoretical models of mental imagery effects

Initial attempts to explain the effects of mental imagery
on behavioral outcomes have put forward two probable
processes: (I) mental imagery facilitates effective behav-
ioral regulation by reinforcing the link between thought
and action directed toward goals [20]; and (II) mental
imagery strengthens reciprocal relationships between
mental imagery, emotional memory, and physiologi-
cal responses [21]. The later would happen by activating
physiological and behavioral responses and neural activ-
ity consistent with emotional responses [22, 23]. These
activations would be expected both from hardwired emo-
tional response systems comprising associations between
typical situation appraisals and physiological responses
[24] and from experience based stored associations
between interoceptive and subjective states [25]. Addi-
tionally, the rehearsal of actions through mental imagery
has been theorized to involve a neural basis, through
which the consistency of mental imagery practice is
important to maintain the performance of behavior over
time [26].

Taken together, these approaches indicate that mental
imagery may serve to activate links between stored rep-
resentations of action and physiological and behavioral
responses. Thus, imagery interventions facilitate behav-
ior change through non-conscious processes, beyond the
person’s conscious will of the behavioral change [27]. This
approach is consistent with empirical research examining
the neural bases of the imagery effects on behavior [28].
Besides verbal-based thoughts, mental images may create
a cognitive subsystem that is strongly linked to emotions,
inducing physiological responses that are often beyond
conscious control [29]. Supporting these theoretical
models, a meta-analysis of 33 guided imagery studies on
health effects showed that imagery interventions were
more effective on behavioral and physiological outcomes
than on psychological outcomes [3].

Another perspective on the underlying processes of
the effects of guided imagery on behavior focuses on its
main objectives or goals. It also distinguishes two types
of processes: (1) the outcome simulation consists of men-
tal imagery related to goal rehearsal or goal-setting tech-
nique—which works by envisioning oneself reaching a
goal, which is expected to facilitate one’s self-efficacy and
the necessary action to achieve that goal [30]; and (2) the
process simulation—consisting in imagining the step-by-
step process one must follow to achieve a desired goal,
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which is expected to enable a person to achieve that goal
by prompting goal-directed actions [31].

In turn, [32] analytic framework of imagery comprises
four functions that serve both cognitive and motiva-
tional roles that operate either at a specific or at a general
level. For instance, considering the sports activity as an
example, cognitive specific imagery would involve images
related to specific sports’ skills, whereas cognitive general
imagery would include images pertaining to routines,
strategies, or plans. Motivational specific imagery, in turn,
would refer to images of goal attainment or goal-related
behavior, whereas motivational general imagery would
refer to images related to physiological arousal levels
and emotions. Motivational general imagery can be fur-
ther divided into motivational general-mastery, through
images related to being mentally tough, self-confident,
and in control, and motivational general-arousal, through
images related to arousal and excitement [33].

Another perspective, closely related to the motiva-
tional perspective, uses the self-determination theory as
a framework to explain how guided imagery can promote
the development of specific behaviors. That is, action can
be developed from intrinsic motivation [34] and guided
imagery interventions can promote intrinsic motiva-
tion [35]. Guided imagery scripts may produce images of
oneself being skilled at some kind of performance, such
as sports or academic performance, social interactions,
active play, self-regulation of emotions, and behavior.
Thus, these images can stimulate intrinsic motivation and
produce behaviors to make them come to reality. Creat-
ing vivid images is important to the success of guided
imagery interventions and the achievement of higher
intrinsic motivation [21, 35, 36]. The process of behav-
ioral change of guided imagery interventions appears to
occur by changing individuals’ beliefs or internal states,
promoting one’s confidence and self-efficacy, or more
effectively managing one’s emotional responses [37].

Finally, Naparstek [38] integrates the previously men-
tioned dimensions related to guided imagery processes
into three main principles: (I) there is a mind—body con-
nection; therefore, the mind can give cues to the body
about feelings and experiences, and the body can benefit
from the images created by the mind; (II) if we enter an
altered state of consciousness, brainwave activity and
biochemistry change, which can lead to cognitive and
emotional changes; and (III) human functioning can be
improved if a person believes that he or she can control
aspects of his or her own life.

Mental imagery in children’s development in school
context

Mental imagery plays an important role in chil-
dren’s development. From 6 months old onwards, it is
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possible to measure mental imagery activity in babies
from their physical responses [39, 40]. It carries out a
simulation function, since it is generated to imagine
the likely physical, emotional, and social consequences
of forthcoming events or alternative courses of action
[28]. Children use it to improve their performance on
difficult and new tasks [40, 41]. Therefore, interven-
tions supporting these developmental and competence
acquisition processes may be of great help to children.

Previous research also found that children (7-14
years old) reported using imagery in active play, visu-
alizing activities that are enjoyable, their favorites
and that they do often. As to relatedness, they report
imagining friends, family, and others (e.g., professional
athletes), and as regards competence, they report imag-
ining themselves being good at activities. Children’s
images also include speed (i.e., slow motion, real time,
or fast). After middle childhood, mental imagery seems
to perform a different role, supporting the emergence
of personal and social identity, complex social under-
standing, and plans for the future—perhaps as a func-
tion of the acquisition of typical cognitive and social
skills [42, 43].

Therefore, guided imagery in a school context may be
an important tool for children’s development. Its primary
goal was initially stated to be to promote learning, reduce
stress, and raise awareness of children’s conscious exist-
ence as human beings [44]. More recently, other func-
tions of guided imagery have been pointed out [45]. The
intent of guided imagery in the classroom is to provide
an environment where students can free their minds
and create the opportunity to take in new information
in a meaningful way. Participating in guided imagery
interventions can build the self-confidence of students
because they are accountable for their own learning. Fur-
ther, by teaching children how to use guided imagery,
they can improve the balance between the activity of the
two hemispheres of their brains and optimize their learn-
ing skills [45].

Guided imagery is also useful in a classroom set-
ting because students have the opportunity to use what
they already know intuitively and consciously while
they develop creative problem-solving competencies.
This will also strengthen their natural abilities of photo-
graphic memory and perception. The imagery process
also encourages the use of the senses in a meaningful
way in the learning process, which appeals to the many
ways children process new information [45]. Moreover,
Chevreau [46] reported that a guided fantasy interven-
tion for children (8 to 12 years old, n= 10) encompass-
ing an introductory phase, guided fantasy, a drawing
based on fantasy material, and a semi-structured inter-
view based on the drawing was associated with improved
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academic self-concept and social relationships in a school
context.

Guided imagery interventions for the socioemotional
development of children

The socioemotional development in children from early
childhood is an important domain of development that
interacts with other developmental domains, such as the
biophysical, emotional, and cognitive, with an important
impact in academic and life success, including learning,
health, and well-being [47, 48]. Collaborative for Aca-
demic, Social, and Emotional Learning (CASEL) [49], one
of the SEL frameworks that has provided more evidence-
based results, has identified five core intrapersonal, inter-
personal, and cognitive socioemotional competences: (1)
Self-awareness; (2) Self-management; (3) Social aware-
ness; (4) Relationship skills; (5) Responsible decision-mak-
ing skills. These skills supply children with the ability to
overcome challenges, manage emotions, enhance social
interaction, and adapt to different social contexts [50, 51].

The school classroom is one of the most adequate
contexts to implement SEL programs aimed at teaching
students a combination of social, emotional, and self-
regulation competencies that are linked to academic and
professional success and physical and mental health [52,
53]. SEL has a higher impact in children who face pov-
erty, violence, and discrimination [54], lower socio-eco-
nomic status, and academic performance [55].

Different aspects of socioemotional development in
early childhood—including self-regulation, hyperactiv-
ity, emotional, and peer problems—are critical dimen-
sions of children’s development and each has been
shown to individually impact student engagement and
academic achievement in primary and secondary school
[48, 56, 57]. In particular, interventions in relaxation and
guided imagery may be an important tool to promote
the socioemotional development of this target group
[58]. However, a scientific validation of these interven-
tions for school-aged children is lacking [6, 37], indicat-
ing a research path to develop that is quite relevant to
child development. Nevertheless, a few empirical studies
were found and are described below, providing insight
into some of their potential effects on the socioemotional
development of children [59].

Guided imagery on child’s psychophysiological well-being

While mental imagery in children is vivid and contrib-
utes to the maintenance of stress, anxiety, depression,
and post-traumatic stress disorder, applications of guided
imagery in the treatment of psychopathology and in the
promotion of well-being and mental health are of spe-
cial relevance. However, the effects of these interven-
tions in improving the mental health of children remain
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understudied [14, 17]. For example, a systematic review
from 2020 found 14 studies that provided evidence of
the benefits of mental imagery interventions to children
and adolescents’ psychopathological symptoms, of which
only four had a control group [6]. Research on autism
spectrum disorders, post-traumatic stress disorders, or
focusing on specific symptoms associated with these or
other mental health problems, such as social anxiety,
stress, anxiety, and depression, showed that interventions
targeting mental imagery are effective when adapted to
the developmental stages of children [6].

Regarding anxiety and social anxiety, relaxation and
guided imagery seem to be particularly adequate because
of the negative imagery involved in these disorders [60].
Thus, guided imagery is proposed as an emerging thera-
peutic alternative to control anxiety. For example, a RCT
with eight classes of students tested a guided imagery
intervention consisting of exposure to seven 15-min
audio scripts. State and trait anxiety levels at post-test
and follow-up evidenced the effectiveness of the inter-
vention, as they were significantly lower in the interven-
tion group when compared to the control group [61].

In fact, the available research highlighted that higher
intervention effects were obtained from studies with
improved methodological validity, on older adults and
non-student samples, and when the interventions were
longer [37]. Better results were further achieved by
trained practitioners giving clear “imaging” or “visual-
izing” instructions, providing a higher “dose” of imagery
exercises in frequency and duration, adjusted to the tar-
get population, and making sure that participants were
adhering to the imagery exercises.

To address the multifaceted nature of well-being and
stress, it is also important to take into account a vari-
ety of stress and well-being indicators. Even though the
majority of research has relied on self-report measures,
integrating physiological measurements may offer com-
plementary insights into how these interventions affect
the individuals while the interventions take place and
not merely afterwards. Importantly, they may also ena-
ble a deeper understanding of how the interventions
may affect anxiety by measuring implicit automatic and
unconscious bodily arousal and regulation responses,
thereby providing objective data pertaining to relaxation
and/or to emotional regulation.

Furthermore, a few studies have already provided
evidence that guided imagery interventions can be
effective on physiological health outcomes [3], yet the
meta-analysis available only included body mass index
and resting heart rate (HR) as physical and physiologi-
cal indicators, and the target population was mainly
comprised of adults. Interventions assessing both
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psychological and physiological responses in children
are scarce, and to the best of our knowledge no study
has been conducted addressing the impact of guided
imagery on physiological indicators relevant to stress,
anxiety mitigation, emotional regulation, or wellbeing.

The current study proposes to contribute to filling
that gap, departing from the knowledge amassed by
prior studies measuring stress, emotion regulation, and
well-being with physiological responses. The study will
focus on both the autonomic nervous system (ANS)
and the neuroendocrine system, which are thought
to be strongly coordinated [62]. The ANS is a critical
component of our body functioning, activating, coordi-
nating, and regulating various physiological processes
involving several nerves, organs, and biological systems
(e.g., cardiovascular, electrodermal, and respiratory
systems) and it is intricately connected to the neuroen-
docrine mechanism of the hypothalamic-pituitary—
adrenal (HPA) axis. The ANS has two subdivisions with
complex and often complementary roles: the Sympa-
thetic Nervous System (SNS) and the Parasympathetic
Nervous System (PNS). For the purposes of the study,
we consider the most commonly reported indicators of
the SNS-activation (skin conductance and heart rate)
and of the PNS (specific indexes of heart rate variability
(HRV) related to cardiac vagal control). SNS activation
tends to occur when one is facing arousing situations,
which sometimes can have a positive valence (e.g., posi-
tive excitement) or emotionally negative (e.g., triggered
by stressful situations or by fight-or-flight responses),
and can be captured by both cardiovascular and elec-
trodermal systems. The PNS is responsible for a variety
of bodily responses, most often related to resting states,
but also to self-regulation, flexibility, and adaptability,
and ultimately well-being when considering the vagally
mediated heart rate variability [63].

The activation of the HPA axis, in turn, can lead to
cortisol release from the adrenal cortex which increases
the SNS activity of the ANS and several other physi-
ological processes, such as the metabolism and immune
responses. On the other hand, the PNS helps regulate
the stress responses [62]. One quasi-experimental study
testing the effects of a school-based mind subtraction
meditation program for 8 weeks, verified a reduction
in social anxiety, aggression, and salivary cortisol levels
in the experimental group [64]. In the absence of previ-
ous research examining the influence of guided imagery
on physiological responses, our study will conduct
an exploratory analysis of these indicators, aiming to
enhance the current understanding knowledge of psy-
chophysiological mechanisms involved in participat-
ing in this specific type of intervention and examine its
putative effects on emotion regulation and well-being.
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Mental imagery, physical activity and behavior regulation
Physical activity is essential for children’s overall health
and is linked to a variety of positive developmental out-
comes, including self-esteem and academic performance
[36]. In turn, hyperactive behavior and attention deficit in
children often co-occur with anxiety disorder and other
conduct problems and are a sign that care and interven-
tion are needed [65]. Along with a relaxation component,
guided imagery may be a useful resource in behavioral
problem reduction, via lowering anxiety and promoting
physical and social activity. However, as of now a single
study with children used mental imagery to promote
active play: In a RCT with 59 students in an imagery
group (“tigers”) and a control group (“lions”), it was
found that the imagery group reported higher levels of
active play at the end of the intervention when compared
to the control group [36]. This 6-week guided imagery
intervention aimed at increasing children’s intrinsic
motivation to engage in active play resulted in higher
levels of active play in the intervention group compared
to the controls (as measured by a pedometer). Further,
intrinsic motivation (at post-intervention) mediated the
relationship between the intervention and levels of active
play at post-intervention [36]. Imaging can contribute to
children’s active play, which is an important activity for
children’s social, emotional, and cognitive development
(e.g., creativity, problem-solving) in ways that may not
be attainable through structured physical exercise [66].
Recent studies proposed that objective physical activ-
ity measured by accelerometry may be a relevant key to
behavioral regulation in the classroom, although its rela-
tion with cognitive regulation did not reach significance
[67]. Further studies are needed to clarify the relationship
between behavioral regulation in the classroom, emo-
tional regulation, and cognitive function.

Mental imagery, cognitive function, and academic
performance

Research has been unveiling a relationship between
mental imagery, visual perception, memory processing,
and long-term memory, suggesting that mental imagery
activity activates other cognitive functions. For example,
a revision of the literature on mental imagery produced
by music listening reported a close link between mental
imagery produced by music (or by mind-wandering) and
memory processes [68]. In fact, mental imagery is gen-
erally created from previously stored information held
in long-term memory. The link between visual men-
tal imagery and memory is supported by lesion studies
showing that damage to areas that support visual imagery
can result in an impairment of memory [69]. Similarly,
research has demonstrated that individuals with high
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working memory capacity are more likely to engage in
prospective mind-wandering, frequently involving auto-
biographical planning [70].

Research resorting to brain imaging has been demon-
strating that neural representations from mental imagery
and perceptual images resemble one another at the pri-
mary visual cortex and at a higher-level visual process-
ing [71] suggesting an overlap between visual imagery
and visual working memory. In fact, mental imagery is
frequently used as a strategy for mnemonic performance
[14].

Together, research evidence suggests that visual
imagery abilities can mediate benefits in memory and
thinking about the future by enabling cognitive opera-
tions that help individuals in their daily lives to better
interact with the world and sustain social systems [72].

Research on the effects of guided imagery interventions
on cognition and academic performance in children in
the school context is, as mentioned before, very limited.
It is thus noteworthy to revisit several studies conducted
in the 1980 s that analyzed the efficacy of guided imagery
interventions as a learning tool—their interesting results
are summarized below.

An experimental study tested the effectiveness of three
classroom teaching methods in achievement improve-
ment: (a) programmed instruction, (b) simulation, (c)
guided fantasy, and (d) control (with conventional meth-
ods of instruction). Fourth grade students (n= 57) from
a Wyoming school were randomly assigned to three con-
ditions and all groups used the same content informa-
tion in the textbook. Each treatment was administered
for 40 min over 3 consecutive days. Results showed that
significant achievement gains were made by all groups;
however, the guided fantasy group showed a significantly
higher gain compared with both the control and the pro-
grammed instruction group [73].

Another study with fourth and fifth grade students with
poor reading skills (n= 124), distributed by two experi-
mental conditions of (1) performing mental imagery
or (2) general paying attention while listening to a text,
showed significantly higher comprehension-monitoring
performance and detection of inconsistencies in the text
in the imagery condition group. Therefore, results sup-
port the idea that mental imagery may be a useful tool as
a comprehension-monitoring strategy [74].

Also related to learning abilities, a more recent
study examined the role of visual analysis and mental
imagery abilities in the reading performance of 90 pri-
mary school students (n= 90) at various stages of read-
ing acquisition. Results highlighted that the abilities of
mental imagery and visual analysis can influence read-
ing acquisition in the three dimensions of reading skills,
comprehension, accuracy, and speed. Different results
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were found in children who were in the third grade and
had completed the formal learning of reading [75].

A similar study investigated the effect of guided
imagery visualizations on science scores in third
grade students’ ability to access the imaginative mind
and the science content. An explanatory sequential
mixed-methods design was used with students (n=
23), engaging in guided imagery visualization before
classroom science lessons, and controls (n= 23). Stu-
dents in the intervention group listened to the guided
imagery script before the teachers’ lesson (independ-
ent variable). Pre and post-test results, on the same
end-of-chapter sciences test, were registered for both
intervention and control groups. Thematic content
analysis revealed that students were able to effectively
use guided imagery to access the imaginal mind, and
to connect to the science content [56]. Another experi-
mental study [76] tested the effects of a study-skills
training combined with a treatment program of relax-
ation training and cognitive therapy on 45 anxious
undergraduates. Students were assigned to one of four
treatment conditions: (a) relaxation/cognitive therapy,
(b) study-skills training, (c) a combination of relaxa-
tion/cognitive therapy and study-skills training, or (d)
no treatment. Pre- and post-treatment measures were
collected on state anxiety and classroom examination
performance. Findings showed that condition (a) relax-
ation/cognitive therapy was effective in reducing anxi-
ety but failed to improve classroom test scores, while
condition (b) study-skills training had no significant
effect on either measure. Both combined therapies (a)
relaxation/cognitive therapy and (c) a combination of
relaxation/cognitive therapy and study skills training
significantly reduced anxiety and improved perfor-
mance compared to the no-treatment control and were
significantly more effective than either treatment alone.
Finally, a different study on relaxation, meditation, and
mindfulness (REMIND) with a large sample of adoles-
cents in secondary schools (N= 1120, M= 14.27 years
old) showed a positive association between REMIND,
emotional competence, and academic performance.
The practice of REMIND had an indirect impact on
academic performance, mediated by emotional compe-
tences. Results highlight the importance of relaxation
exercises in the classroom to enhance students’ emo-
tional competencies and improve their academic per-
formance [77].

Taken together, the aforementioned studies indicate the
need for interventions that promote SEL and well-being
in children, stressing the useful role of both for their
overall development, school engagement, and academic
performance. They also evidence that relaxation allied
with guided imagery can be a promising cost-effective
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intervention, whose specific features emphasize its
potential effectiveness in reducing anxiety and bolstering
the development of socioemotional skills in children.

Objectives

The literature highlights the importance of developing
systematic and methodologically valid research to test
the potential effects of guided imagery as a cost-effec-
tive intervention for the well-being and socioemotional
development of children. Thus, this RCT contributes to
the body of research by implementing and testing the
benefits of MR-SEL intervention—which includes relaxa-
tion and guided imagery using scripts with SEL content—
compared with a relaxation intervention alone, and a
control group.

Explaining the choice of comparators, significantly
higher benefits are expected in the MR-SEL condition
compared with the relaxation intervention alone, and
the control group. The SEL component in this interven-
tion includes visual representations of behavior, emo-
tions, and thoughts of characters, sharing adaptive beliefs
related with self-esteem and self-efficacy, positive rela-
tionships with others and social responsibility, as well as
coping strategies. This component is expected to contrib-
ute with extra meanings and motivation, compared with
the relaxation intervention alone, aiding self-regulation
of emotion and behavior and promoting higher wellbeing
and development in children.

Hypotheses

Through the participation in the MR-SEL intervention
program, for 5 months, significant improvements are
expected in the well-being, socioemotional regulation,
physiological stress, cognitive function, and academic
performance in children participants compared with the
relaxation intervention, and the control group.

Physiological indicators of stress are expected to signif-
icantly decrease during the intervention sessions, com-
pared with the time immediately before the intervention
and with the pretest time at the same time of the day, and
compared with the control group.

Mental health and emotional regulation are expected to
mediate the effects of the intervention on the children’s
outcome variables such as well-being, socioemotional
skills, physiological indicators of stress, arousal and regu-
lation, cognitive function, and academic performance.

Well-being and mental health at baseline are expected
to moderate the intervention effects on the outcome
variables.

The objectives and hypotheses of this study are
grounded in three key theoretical frameworks related to
guided imagery interventions. First, Lang’s bio-informa-
tional model [21] posits that guided imagery strengthens
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the reciprocal interaction between mental images, emo-
tional memory, and physiological responses. For instance,
imagining oneself—or a character—in a calming natu-
ral setting such as a forest or beach can evoke positive
emotions and a sense of well-being, which are probably
accompanied by physiological responses like decreased
electrodermal activity and lower heart rate. Second, as
proposed by Pham and Taylor [20], mental imagery facili-
tates effective behavioral regulation by reinforcing the
link between thought and action in the pursuit of goals.
Visualizing an action—whether performed by oneself
or by others—can enhance the likelihood of performing
that behavior. Third, according to Ryan and Deci’s self-
determination theory, fostering intrinsic motivation sup-
ports positive behavior and enhances human functioning
[34]. Guided imagery can promote such motivation and
behaviors by encouraging children to envision them-
selves—or characters—striving to achieve goals, coop-
erating positively with others, or effectively regulating
emotions and behaviors [36, 37].

Data analysis strategy

Data will be compared within and between subjects in
the three groups at three data collection times, before,
during, and after the intervention (TO pretest; Tint Inter-
mediate; T1 post-test), and 6 months after the end of the
intervention (T2 follow up) in both intervention groups,
with the following objectives:

1 To evaluate the effects of a relaxation and guided
imagery intervention program on a range of soci-
oemotional, physiological, cognitive, and academic
outcomes of school aged children through self-
report, behavioral, and neurophysiological variables,
as well as across teachers and parent’s reports on
their children, compared to the effects of a relaxation
intervention and a control group;

2 To test the mediation effect of children’s mental
health and emotional regulation on the outcome
variables of well-being, socioemotional development,
cognitive function, and academic performance;

3 To test the moderation effect of the baseline well-
being and mental health on the intervention effects.

Methods

Study design

The RCT design includes three conditions to which
classes will be randomly allocated: (a) the experimental
group (will receive MR-SEL intervention—relaxation and
guided imagery with socioemotional learning); (b) the
alternative condition group (will receive relaxation inter-
vention only); and (c) the control group (will be involved
in the regular school activities without any intervention).
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The interventions (a and b) will have the duration of
5 months, three school days per week, during 15 min
at the beginning of the classes. Data on the measures of
the study will be collected at four data points: before the
beginning of the intervention (TO0), immediately after
the intervention (T1), and at follow-up (T2), 6 months
after the intervention has finished, for the experimental
and alternative condition groups. There will also be an
intermediate physiological data collection (TInt) in chil-
dren, 3 months after the intervention launch, during two
school mornings, before, during, and after the MR-SEL
and Relaxation interventions application (see flowchart
at Fig. 1). Data on each child participant and on all study
measures will be compared across the three time points
and across the three groups. Data on children’s academic
performance and socioemotional competences will also
be collected from teachers and parents and compared
within subjects before and after the intervention.

Participants

School-aged children (N= 240; 3rd and 4th graders,
8-11 years old) will be invited to participate in an inter-
vention-research program. Classes will be randomly
assigned by grouping school to one of three conditions:
(a) “MindRegulation with SEL”; (b) Relaxation; and (c)
Control group. Exclusion criteria of participants’ classes
is to have previously benefited from the “MindRegula-
tion” or from Relaxation based interventions.

Sample size estimation

An a priori estimation of the sample size for the study
was performed using the GPower software [78]. The cal-
culation was made for repeated-measures ANOVA with
intra- and inter-group interaction. Due to the novelty of
the study, we are unable to ascertain an a priori effect
size for the effect of the intervention. Therefore, we have
estimated the sample size by considering a medium effect
size of f= 0.025, 0.80 power, three groups, and a corre-
lation among the repeated measures of at least 0.50. The
Gpower yielded an estimation of a minimum sample
size of 42 participants (see Fig. 2). In this study, a higher
sample will be collected in order that, considering the
potential dropouts in the sample across the three data
collection times, a total of at least 65 participants per
group condition are expected at post-test. The control
group will benefit from the MR-SEL intervention after
the post-test data collection time.

Procedures and randomization

The universe of the study is the total of schools classi-
fied as priority for intervention (from social and eco-
nomic underprivileged, social excluded, or violent
residential areas) in Lisbon, Portugal, by the Portuguese
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Schools Eligibility Screening—May 2023

Schools Invited to Participate = 15 (Total TEIP Groups of Schools in Lisbon)

[ o)

———| - Declined Participation (n = 3), because

Excluded
- Not responded to invitation (n=8);

enrolled in other interventions;
- Accepted to Participate (n =4 groups of
schools, 17 classes)

[ TO Pretest October 2023 ]

Randomization and Allocation
(17 classes, 259 participants)

l

h 4

Experimental Group 1
Allocated to Condition (a)
MindRegulation SEL Intervention

Experimental Group 2
Allocated to Condition (b)
Relaxation Intervention

Waiting-List Control Group 3
Allocated to Condition (c)
No Intervention

[ Tint Intermediate Data Collection February 2024 J

5 months, 57 sessions (n=7 classes,
97 participants)

5 months, 57 sessions (n= 75 classes,
82 participants)

5 months (n= 5 classes,
80 participants)

[ T1 Post-test May 2024

Experimental Groups 1 and 2
No Intervention, 6 months

Waiting-List Control Group 3
Allocated to Condition
MindRegulation SEL Intervention

l

5 months, 57 sessions (n=>5 classes,
B0 participants) + School Holidays

Group land 2
T2 Follow up (6 months)

l

Fig. 1 Flowchart of participants throughout the study

Government. The School Directors of all these schools
will be contacted by the intervention team, inviting the
school students and teachers to participate in the Mind-
Regulation Project. From the total schools that accepted
to participate and did not previously benefited from MR-
SEL intervention (for example, the Grouping Schools
of Olaias, Alto do Lumiar, Alta de Lisboa, and Reb-
oleira), the coordination team of the study will randomly

Group 3
T3 Post-Intervention
January 2025

distribute the selected classes from 3rd and 4th grades
by grouping school to the three study conditions, using
the randomization tool of the IBM Statistics. Immedi-
ately before the intervention, teachers and intervention
team will be informed of the classes’ allocation to the
intervention.

The data will be collected from children by independ-
ent researchers, blinded to group allocation at the three
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Fig. 2 Sample size calculation for the validity of statistical analyses of the study

data points: before the beginning of the intervention
(T0), immediately after the intervention (T1), and at fol-
low-up (T2). In the intermediate data collection (TInt),
blindness to group allocation is not possible, because
data will be collected during the intervention. If neces-
sary, unblinding of participants will be possible by con-
tacting the study coordinator or any member of the data
monitoring committee, which have access to the list of
participants’ code by names and classes. In order to pro-
mote the adherence of participants to the study, a poster

with all the research and intervention activities in which
children will participate will be posted on a classroom
wall, and where researchers will stick smiles that children
receive from participating in each task.

The structured questionnaires will be given to chil-
dren in whole-class groups, during a prearranged
class period, in the presence of the teacher. Three
researchers will be present to read the questionnaire
and give children support in filling out the protocols.
For the cognitive measures, data will be collected
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in smaller groups of 10 children, also supported by
three researchers. Physical and physiological meas-
ures from electrocardiogram (ECQG), electrodermal
activity (EDA), and accelerometry (ACC) will be col-
lected in whole class groups of 20 children. Measure-
ments will be made in equivalent morning periods for
comparability across groups—from 9 to 11 h o’clock.
Data insertion will be double checked by the assistant
researchers’ team.

The intervention program

The MR-SEL intervention is based on relaxation and
guided imagery and includes 3 components: (1) Relax-
ation exercises, breathing and closing the eyes; (2) The
proposal of a guided imagery through narrated scripts,
leading children through the visualization of beauti-
ful sceneries and exposure to SEL content (based on
CASEL framework), in three major themes: Me with
myself (self-awareness and self-management); Me with
the others (social-awareness and relationships skills);
Me with the world (responsible decision making and
social awareness), and (3) Instructions for self-regula-
tion of body posture and the use of touch to support
children in posture regulation.

The intervention takes place in class for 15 min
before learning activities, three times per week, for
5 months—57 (three-weekly) sessions. The interven-
tion in the experimental group and in the alterna-
tive condition group will be carried out by trained
technicians in the MR-SEL intervention (for details,
see Tidier in Table 1). For each theme, scripts will
be applied three times in a total of 57 sessions. The
scripts used in the intervention were revised by an
independent team of psychologists and education
specialists. The MR-SEL intervention begins with a
relaxation component for 5 min, which includes dia-
phragmatic breathing, a progressive muscle relaxation
technique, and instructions on body posture, based
on a cognitive-behavioral approach [79]. Participants
are expected to achieve a mental state between wake-
fulness and sleep, activating the alpha state, followed
by the reading of the script with SEL content with a
serene voice, resorting to operant conditioning. In
the relaxation condition group, a relaxation tech-
nique is applied, similar to that in the MR-SEL group,
but extended for the 15 min of the intervention. If a
participant does not accept to participate, alternative
activities will be provided after agreement of the par-
ticipant and the teacher, for example, drawing or read-
ing. No other interventions will be accepted during the
research and intervention study implementation, in
the classes selected for this study.
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Ethical procedures

In the development of this study, all procedures are
according to the codes of conduct of the American
Psychological Association, 7th Edition [80], the Soci-
ety for Research in Child Development [81], the Dec-
laration of Helsinki [82], and the National Children’s
Bureau Guidelines for Research [83], described below.
The research project and the informed consents were
subject to an Institutional Review Board (IRB) evalu-
ation and approval, before obtaining assent from the
children, the research team will obtain informed paren-
tal or legal guardians consent. The research team will
inform the teachers and child participants of all fea-
tures of the research and intervention that may affect
their willingness to participate and will answer their
questions in specific terms appropriate to their com-
prehension. Any ancillary study that may be proposed
based on the data collected in the current study will
be equally subject to an IRB approval and consequent
informed consent when requested. During data collec-
tion, only the participant code number will be recorded
in the survey protocol. All information that can iden-
tify participants (e.g., name, contacts) will be assigned a
code number and recorded in a separate file. In a third
file, the participant’s code number will be linked to the
personal information. The ability to link indirect identi-
fiers with names and contacts is still available, but only
the coordinator researchers will have access to that file,
which is securely stored and password protected in the
study intranet site. If parents wish to access or modify
their children’s registered personal information, they
may do so at any time by contacting the scientific coor-
dinators of the study. Data will be archived and kept
confidential for at least 5 years after the publication of
the results. The anonymity of the information will be
preserved, and no information will be collected other
than that for which permission was obtained. In com-
plying with requirements for data sharing, researchers
will carefully consider not providing data that, if com-
bined, risks violating participant anonymity. The data
monitoring committee is comprised by the coordinat-
ing team of the project, independent from the sponsor
and with no competing interests.

Materials

The study aims to measure a set of psychosocial and
physiologic variables, described below. All structured
self-report measures are validated for the study popula-
tion language with adequate psychometric properties,
except the self-esteem scale that will be validated in this
study to the target population. All outcome variables
are primary outcomes of the study. Full protocol is fully
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Table 1 MindRegulation with socioemotional learning—relaxation and guided imagery intervention procedure

TIDieR item Brief description
1. Brief Name MR-SEL
2.Why Imagery or mental images are representations of visual content without a direct stimulus. Guided imagery is based on covert

and operant conditioning, and on the premise that mental image function cognitively and neurologically as perceptions,
with similar effects as real stimuli, such as pupil dilation. Several studies recognized imagery as an important technique

in the treatment of mental health, such as stress/anxiety and insomnia. In this study, to assist the guided imagery technique,
a relaxation technique is also used. Several studies in the field of neuroscience have shown that relaxation and the response
it produces in the body is a relevant therapeutic tool to neutralize/reduce stress-related disease processes. Psychological
therapies have traditionally focused on verbal communication. MindRegulation SEL technique focuses on patient’s relaxation
and guided imagery. It has been applied in schools with very good feedback from children and teachers; however, this type
of intervention needs further scientific validation

3. What (materials) Itis applied in a school context, it needs a classroom with chairs and tables where children are seated. It also needs scripts
written for the intervention that include the description of beautiful sceneries and physical sensations, and socioemotional

learning content, based on the Collaborative for Academic, Social and Emotional Learning (CASEL) framework

4. What (procedure) MindRegulation SEL begins with a process of relaxation so that a gateway to abstraction and predisposition to concentration
can happen. In this process, the participant can achieve a mental state between wakefulness and sleep, activating the alpha
state which can promote a mental development improving the sensation of relaxation, reducing stress and anxiety. In

a second stage, a focus on guided imagery is developed with the aid of covert and operant conditioning. The psychologist
that applies the technique should start by introducing himself and explaining to the children, in age-appropriate language,
what they are going to do. After the explanation, the psychologist should proceed to read the script with a serene voice
and in a monotone tone. During the script reading, the psychologist may use a touch on the child’s shoulder or upper

back if the child is agitated, tense or in a languid body posture. After the technique is done, the psychologist says goodbye
and thanks the children for their participation. The scripts used in the intervention were revised for an independent team

of specialists

5.Who provided The scripts and the intervention will be conducted by trained psychologists. The training in the intervention has a duration
of 25 h (13 synchronous and 12 asynchronous hours), whose general objectives are to recognize the factors that trigger

the occurrence of stress, allowing to recognize the physical and psychological warning signs of stress; to identify characteris-
tics that enhance or inhibit effective strategies for the regulation of stress and, finally, training in the application and reading

of scripts in an educational context

6. How The intervention is performed in the classroom, face to face in the whole class group and in the presence of the teacher.
The children remain on their seats with the eyes closed and the psychologist starts reading the script and walking from side
to side, starting with the relaxation technique followed by the guided imagery technique. While reading the script, the psy-
chologist can resort to the touch. This touch can happen when the child is unfocused, agitated, or slouched on the chair
and can only occur on the child’s shoulders, or upper back with the aim of helping the child to regulate its posture and refo-

cus into the activity

7.Where The intervention will be performed in elementary schools, in the classroom, in the presence of the teacher. Children remain

seated on their usual seats

8.When and How Much  The intervention will take place from November 2023 to March 2024, developed in class for 15 min, before learning activities,
three times per week, for 5 months. There will be 57 sessions divided in three thematic groups of each of the 240 participants

9. Tailoring

10. Modification

11. How well (planned)
12. How Well (actual)

Not applicable
Not applicable
Not applicable
Not applicable

available online at https://clinicaltrials.gov/study/NCT06
101225.

represent participants’ response options to the ques-
tion: “Overall, in the past few months, how do you feel?”.

Data collected in the study will be available for the
team members that collaborated in the data collection.
The data as well as the statistical coding of the analysis
will be available from the corresponding author upon
reasonable request.

Data collected from children

Subjective well-being: (a) Global Happiness will be
measured by the Faces Scale originally developed by
[84] and widely used in children [85]. This scale has only
1 item, but it has seven simple drawings of faces that

Afterwards, the participants must choose the face that
best represents feelings ranging from “very unhappy” to
“very happy”. This scale is adequate for younger children
because they perform best when recognizing and labe-
ling emotions when represented as schematic drawings
[85]. Single-item measures of happiness are reliable and
commonly used. Studies showed a moderate to good test
retest reliability with children of 0.53 (p< 0.01) [86] and
0.82 (p < 0.01) [87]. (b) Positive and Negative Affect will be
measured with a short version of the PANAS-C [88] vali-
dated to the Portuguese by [89]. The short version used
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in this study comprises 10 items (e.g., “Indicate to what
extent you have felt happy over the past few months”)
structured in two subscales: Positive Affect (5 items)
and Negative Affect (5 items). Children rate how often
they have felt each emotion within a specific time frame,
using a 5-point scale (from 1= very slightly or not at all
to 5= extremely). The results of the confirmatory fac-
tor analysis of the Portuguese original version yielded a
good fit of)(z/df =1.82, CF1 =0.932, TLI =0.918, RMSEA
=0.061. The internal consistency of the 10 items’ short
version showed a Cronbach Alpha at two time points for
the Negative Affect of 0.70 and 0.89 and for the Positive
Affect of 0.76 and 0.94 [89].

Mental health will be measured with the Mental
Health Continuum Short Form (MHC-SF) [90]—The
Portuguese Version for Children of MHC-SF (adoles-
cents) [91]. The scale is composed of 14 items organized
in three subscales: emotional well-being (EWB), social
well-being (SWB), and psychological well-being (PWB).
Respondents rated the frequency of each symptom
of positive mental health in the past few months on a
6-point Likert type scale (0 =never to 5= every day). This
scale was adapted for the Portuguese and the best model
fit was y*/df =1.53, CFI =0.95, TLI =0.94, RMSEA
=0.05. The study also showed a high internal consistency
with Cronbach Alpha for the EWB of 0.80, for the SWB
of 0.81, and for the PWB of 0.85 [91].

Socioemotional competencies will be measured with
the Questiondrio de Avaliacdo de Competéncias Soci-
oemocionais (QACSE) developed for Portuguese chil-
dren with 9 to 12 years old [92] and adolescents [93]. This
instrument consists of 39 items, answered on a 4-point
response scale from A “Never” to D “Always’;, organized
into six dimensions: Self-control (e.g., “I wait for my turn
without getting nervous”); Social Awareness (e.g., “I help
others when they have problems”); Relational Skills (e.g.,
“When there are problems they choose me as referee or
judge”); Social Isolation (e.g., “I prefer isolated, barely vis-
ible or less crowded places”); Social Anxiety (e.g., “I get
nervous when I have to speak in front of several people”);
Responsible Decision Making (e.g., “I consider several
alternatives before making a decision”). Confirmatory
factorial analysis obtained a good enough fit for bifacto-
rial a model [y*/gl =2.29; CFI =0.90; GFI =91; RMSEA
=0.04]. Internal consistency using Cronbach Alpha for
each subscale was: Self-control (0.74); Social Awareness
(0.86); Relational Skills (0.77); Social Isolation (0.79);
Social Anxiety (0.74); Responsible Decision Making
(0.78) [92, 93].

Self-regulation of emotions will be measured by
the emotional regulation questionnaire—children and
adolescents (ERQ CA) [94] Portuguese version [89].
The scale assesses emotional control strategies. The
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questionnaire comprises 10 items organized in two sub-
scales: cognitive reappraisal (6 items; e.g., “When I want
to feel happier, I think about something different”) and
expressive suppression (4 items; e.g., “I keep my feelings
to myself”). Responses are given on a 5-point rating scale
ranging from 1 (strongly disagree) to 5 (strongly agree).
A confirmatory factor analysis of the Portuguese version
showed a good fit for a bifactorial structure of cogni-
tive reappraisal (5 items) and expressive suppression (3
items): Xz/df =2.07, CFI =0.947, TLI =0.912, RMSEA
=0.07. Cronbach’s alphas at pre-test and post-test for the
cognitive reappraisal subscale were respectively 0.63 and
0.68, and for the expressive suppression subscale were
0.71 and 0.71 [89].

Anxiety will be measured with the Trait Anxiety Inven-
tory for Children (STAI-C2) [95] Portuguese validated
version [96] that measures a general proneness to anx-
ious behavior rooted in the personality. The STAI-C2
consists of 20 statements that ask children how they usu-
ally feel, most of the days (for example “I feel worried”).
The answers range from 1= almost never to 3= often.
The Portuguese validation showed an internal consist-
ency with the Cronbach Alpha for the total sample of
0.76 and, for the feminine sample of 0.76, and for the
masculine sample of 0.66. The convergent validity with
the Children’s Manifest Anxiety Scale—R showed a cor-
relation of 0.58 (p < 0.01) [96].

Self-esteem will be measured by the Lifespan-Self-
esteem-scale (LSE) [97], a global self-esteem scale for
individuals aged 5 to 89. It is composed of 4 items and
the answers are registered on a 5 point scale from 1=
“really sad” to 5= “really happy” The response options
are illustrated with faces expressing the appropriate feel-
ing (e.g., really sad =crying face). The 4 items generated
an internal consistency with the Cronbach Alpha of 0.71
(ages 5-7) and 0.89 (ages 8—13). The test—retest reliability
was r= 0.58, p< 0.01 [97]. There is no Portuguese version
of this instrument. Thus, the validation of this scale will
be performed according with the established procedures
of translation, retroversion, and discussion by specialists,
followed by an internal consistency analysis.

Cognitive function as attention, processing infor-
mation speed, and working memory will be assessed
through: (a) Maze, Symbol Search and Code subtests of
the Wechsler Intelligence Scale for Children (WISC III)
[98]; and (b) the D2 Test [99]. The Maze subtest analyzes
the ability to anticipate and plan using visuospatial strat-
egies in working memory, it yields a coefficient of fidel-
ity of 0.72 for 8 years, 0.80 for 9 years, 0.71 for 10 years
and 0.79 for 11 years. The Symbol Search subtest meas-
ures the ability of perceptual discrimination, depend-
ent on visual attention capacity and working memory, it
shows a fidelity coefficient of 0.65 (8—11 years); and the
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Code subtest measures the ability to associate numbers
with symbols, and memorizing the associations in order
to complete the task as quickly as possible, has a fidelity
coefficient of 0.79 (8—11 years). In terms of stability coef-
ficients the results are very similar to the original version.
For ages of 6 to 7, the corrected coefficient was 0.49 for
the Code subtest, 0.65 for the Symbol Search subtest, and
0.58 for the Maze subtest. For ages 10 to 11 the corrected
coefficient was 0.79 for the Code subtest, 0.65 for the
Symbol Search and 0.51 for the Maze subtest [98].

The D2 test assesses selective and sustained attention,
processing speed, precision, and qualitative aspects of
performance. It is considered a cancellation or dam test,
where the individual registers a (/) on the letters “d’, from
left to right, while ignoring the other stimuli, on each of
the 14 lines and having 20 s per line [99]. This test is free
of cultural bias and shows temporal stability. With regard
to the psychometric qualities of the test, the results found
reflect a high internal consistency, with fidelity coef-
ficients above 0.94 for the variables “Total Characters,’
“Total number of correct answers,” “Total effectiveness,’
and “Concentration index” Regardless of the method or
sample used, most studies show very high fidelity results
(r>0.90) [99].

Physiological indicators of arousal, emotional regu-
lation, and well-being will be recorded through electro-
cardiogram (ECG) to record heart rate (HR) and heart
rate variability (HRV) and electrodermal activity (EDA,
to record changes in skin conductance), both peripheral
measures of the autonomic nervous system (ANS) [100].
Emotional arousal will be measured with skin conduct-
ance, which is a measure of the fluctuations in the activ-
ity of the sympathetic nervous system (SNS), through
the eccrine sweat glands, and has the major advantage
of being the single direct measure of the ANS [101],
while HR or HRV can express combined activity of the
ANS and PNS. We will acquire tonic EDA by recording
the skin conductance levels (SCLs) and non-specific skin
conductance responses (NS.SCRs) of children [100, 102].
Guidelines for collecting and reporting EDA will be fol-
lowed [103, 104]. As mentioned above, HRV and HR are
influenced by both the SNS and the PNS. However, some
cardiac autonomic regulation parameters of the HRV are
important markers of the balance between SNS and PNS
and also of the PNS (or vagal mediated activity), which
have been related to emotional regulation, and to physi-
cal and emotional well-being in adults, adolescents, and
children. Prior studies have also shown that HRV varies
as a result of relaxation interventions [105] and biofeed-
back interventions, which also include guided breathing
techniques [106]. We will rely on existing guidelines for
collecting and reporting time-domain and frequency-
domain parameters of HRV [107, 108], including
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established norms and reference values in children [109,
110].

Physical activity and movement will be measured by
actigraphy with an accelerometer (ACC) to provide infor-
mation about the frequency, intensity, and duration of
children’s physical movement in three axes (lateral, ver-
tical and longitudinal) during class [111]. Actigraphy is
also proposed as a measure of children’s behavioral regu-
lation in school context [67].

Both physiological and physical activity will be col-
lected using Bitalino sensors by Plux, an equipment that
has demonstrated adequate validity and reliability, over
the past 10 years of implementation, and proposed as
equivalent to a reference equipment such as the BIOPAC
[112]. The three measures above will be acquired with
the Bitalino equipment, in a comfortable armband, from
which two wires with four sensors will come out. For the
ECG measure two sensors will be attached to the upper
chest of children using two electrodes. For EDA two
electrodes will be attached to the palm of the hand. For
the ACC, the sensor for the three axes will be tied to the
armband. These measures will be collected in class, in the
morning, continuously for 40 min, in two school days,
during regular learning activities in the three groups’
conditions, at four times of data collection: TO, Tint, T1
and Follow-up. Based on prior guidelines [109], the study
implementation procedures will prevent children from
engaging in intense physical activity and heavy meals
prior to physiological recordings. Additionally, air tem-
perature and humidity will be measured during data col-
lection to control for external factors that may influence
EDA. As far as we know, this is the first time that a set of
20 portable sensors is used for physiologic data collection
simultaneously in a naturalistic elementary classroom
setting.

A biological index of stress will be measured through
Salivary Diurnal Cortisol Slope and DHEA-S using
Salivettes. The measures will be collected at TO and
T1, throughout 2 days, in a subsample of 100 children
(four classes from MR-SEL condition and four classes
from the control group). On day 1, four samples will
be collected throughout the day (9.15/30 h, 12.15/30 h,
15.15/30 h, and bedtime, with no food ingestion, wash-
ing teeth, or vigorous physical activity, half an hour
before assessment). On day 2, three samples will be col-
lected at 9.15/30 h, 12.15/30 h and bedtime [113]. With
these measures, it is possible to assess the baseline cor-
tisol level and DHEA-S as a complementary measure of
each child, taking into consideration the variation result-
ing from school day activities. The samples will be col-
lected in class by the children themselves with the help of
trained technicians, and at home with the help of parents.
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The biometric data will be saved in coolers, transported
and analyzed by a certified laboratory (Joaquim Chaves).

Data collected from teachers

Children’s academic achievement will be assessed
based on the complete report of each student’s academic
performance reported by the teachers, including grades,
behavior, and absenteeism from classes in the 1st, 2nd,
and 3rd periods.

Socioemotional skills of children will be measured
with the Strengths and Difficulties Questionnaire teach-
ers’ version (SDQ) [114] in the adapted Portuguese
version [115]. The SDQ teachers’ version consists of
twenty-five items, organized into five scales contain-
ing 5 items and each item has three response options on
a scale (not true, rated 0 or 2; hardly true, rated 1; very
true, rated 2 or 0). It has 5 subscales: emotional symp-
toms, behavior problems, hyperactivity, relationship
problems with colleagues, and prosocial behavior. Inter-
nal consistency Cronbach Alpha global scale 0.73. Sub-
scales: Total Difficulties 0.87, Emotional Symptoms 0.78;
Conduct Problems 0.74; Hyperactivity-Inattention 0.88;
Peer Problems 0.70; Prosocial Behavior 0.84; Impact 0.85.
[114].

Data collected from parents or legal guardians
Socioemotional skills of children will be measured with
the Strengths and Difficulties Questionnaire parent ver-
sion (SDQ), [114] in the adapted Portuguese version
[115]. The SDQ parent version is similar to the teacher’s
version, organized in five dimensions: emotional symp-
toms, conduct problems, hyperactivity-inattention, peer
problems, and prosocial behavior. Internal consistency
Cronbach Alpha global scale 0.73. Subscales: Total Dif-
ficulties 0.82, Emotional Symptoms 0.67; Conduct Prob-
lems 0.63; Hyperactivity-Inattention 0.77; Peer Problems
0.57; Prosocial Behavior 0.65; Impact 0.85. [114].

Perceived benefits of the participation in the inter-
vention for the children will be evaluated through
semi-structured questions collected from the children,
parents/legal guardians, and teachers. Written qualita-
tive data will be collected on the child’s perception of
the benefits of the intervention. Parents/legal guardians
will also be asked to answer to one semi-structured ques-
tion about their perception of the benefits of the inter-
vention for their children’s well-being, behavior, and
development. Teachers will answer two semi-structured
questions about their perceptions of the intervention’s
benefits for children’s well-being, socioemotional, and
cognitive development, as well as how it contributed to
class functioning and the work with children.

Health Status. Information about the children’s health
status, including cardiac and respiratory diseases, and the
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use of medication (e.g., Adderall, Ritalin, acetylcholinest-
erase inhibitors, selective serotonin re-uptake inhibitors)
that are likely to affect the ANS will be collected from
parents and teachers, while body mass index (BMI) will
be measured and calculated [103, 109]. For a graphic
view of the measures of the study across data collection
times, please see Fig. 3.

Strategies for encouraging participants for comple-
tion of follow-up included awarding a smiley sticker for
each completed activity, which participants could place
on a poster displayed in the classroom. Additionally, at
the end of the study, participants received a certificate of
collaboration and a smiley-themed pencil as a token for
participation in the study. No provisions were made for
partial data collection in cases where participants discon-
tinued or deviated from the intervention protocol.

Data analysis
Quantitative analysis will be performed on the psycho-
social structured questionnaires, cognitive tests, physical
and physiological measurement, and academic grades.
Statistical analyses will test the hypothesis of the study
and include within- and between-groups mean compari-
son of the outcome measures. Psychometric and biomet-
ric analysis of the measures will be examined by internal
consistency and factorial analysis. Additionally, media-
tion and moderation analyses will be performed.
Qualitative analysis will be performed on the teach-
er’s qualitative evaluation reports and on the children’s,
teachers and parent’s semi-structured reports. Content
analysis will be carried out through categorization by
thematic coding according to the objectives of the study
and follow conventional guidelines [116]. Two research-
ers will work on the content analyses independently, after
which they will meet to discuss the analyses and resolve
any disagreements through consensus.

Statistical analysis

Statistical methods include mean comparisons of out-
come measures (chi-square, ¢-test, general linear model
for repeated measures analysis and ANOVA, after sta-
tistical assumptions are verified) between the four times
of data collection (pre-test; intermediate; post-test;
and a sixth-month follow up) and between experimen-
tal, active and control groups. Analyses will control for
covariables of grouping school, and class. Furthermore,
mediation and moderation analyses will be carried out
using Process and Memore Macros. No interim analyses
are planned. Per protocol and intention to treat strate-
gies, imputing the last observation carried forward or
expected maximization substitution for missing data
may be used, depending on whether data is missing com-
pletely at random. To avoid the risk of false positives on
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Fig. 3 Example template of recommended content for the schedule of enrolment, interventions, and assessments*

multiple hypothesis testing, we will use the Holm-Bon-
ferroni procedure.

Discussion

Guided imagery interventions have received an expo-
nential attention from the scientific community in the
last decades; however, studies that tested the effects of
these interventions with strong validity are scarce [1,
2, 6, 37]. Particularly, there are very few studies that
tested the effects of these interventions in the develop-
ment and well-being of children in different contexts,
with robust methodologies that guarantee internal and

external validity [1, 2, 6]. Also, it is important to dis-
tinguish the different components of the interventions
to measure the specific effects of intervention compo-
nents [6].

This study responds to the above identified needs in the
literature of guided imagery studies. However, the main
strength of this study is probably to be able to collect
physiologic data (EDA, HR, and ACC) in large groups
of children in a naturalistic setting. To the best of our
knowledge, this type of data collection is novel and repre-
sents an important contribution to validating the effects
of relaxation and guided imagery in the school context.
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The study will be developed in Schools in Priority
Educational Intervention Territories (TEIP), which are
integrated in residential areas with sociocultural and eco-
nomic diversity, and classified as schools with priority for
intervention. Children’s participation in the intervention
and study will be included as a school activity, in which
they will be actively involved in learning the scientific
procedures of data collection. Therefore, the study also
includes an application feature.

Results of the study will be able to reveal poten-
tial effects of the interventions on various domains of
development, such as psychosocial, emotional, cogni-
tive, physiologic, and biologic, as well as the interaction
between the different developmental domains. The study
will also provide qualitative results from the perspective
of children, teachers, and parents about the perceived
benefits of the intervention.

Limitations of the study are the dimension, frequency,
and complexity of data collection that may cause imple-
mentation difficulties in school context.

Conclusions of the study will be able to inform future
interventions in relaxation and guided imagery inter-
ventions, guidelines for application in school context,
and their potential benefits for the global well-being and
development of children.

Trial status
Date version: MindRegulation Study Protocol 6th Sep-
tember 2024.

Pretest recruitment began the 10 th of October 2023
and is expected to be completed in February of 2025.

Dissemination policy

Scientific papers, communications in conferences, and
intervention manuals with the dissemination of the study
results are expected for scientists, mental health pro-
viders, and teachers. Authorship byline will be defined
by the relevance in the contribution to the manuscripts
and each author’s contribution will be disclosed. Priority
in writing the outputs of the study will be offered to the
study coordination team of each scientific domain that
collaborated in the implementation and data collection of
the study. If not available, co-authorship for publications
will be made available for other potentially interested
researchers, mainly through postdoctoral applications.

Abbreviations

ACC Accelerometer

ANS Autonomic nervous system

BMI Body mass index

CASEL Collaborative for Academic, Social, and Emotional Learning

ECG Electrocardiogram

EDA Electrodermal activity

ERQ-CA Emotional Regulation Questionnaire for Children and Adolescents
EWB Emotional well-being

HPA Hypothalamic-pituitary-adrenal
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HR Heart rate

HRV Heart rate variability

LSE Lifespan-Self-esteem-scale

MHC-SF Mental Health Continuum Short Form

MR-SEL MindRegulation Socioemotional Learning

NS.SCRs Nonspecific Skin Conductance Responses

PANAS-C  Positive and negative affect

PNS Parasympathetic nervous system

PWB Psychological well-being

SWB Social well-being

QACSE Questionéario de Avaliacdo de Competéncias Socioemocionais

RCT Randomized controlled trial

SCLs Skin conductance levels

SDQ Strengths and Difficulties Questionnaire parent and teachers'
version

SEL Socioemotional learning

SNS Sympathetic nervous system

STAI-C2 Trait anxiety inventory for children

WISC Il Wechsler Intelligence Scale for Children [l

Acknowledgements
We thank Angela Almeida, Cldudia Silva, and Matheus Nascimento for collabo-
ration in bibliographic research.

Project Composition and Roles

lolanda Costa Galinha (Principal Investigator) - Responsible for the conception
of the study, methods, procedures, and ethical criteria with contributions from
the research team. Coordination of the research activities, data collection and
training of the research team. Management of funding resources. Research
Team Coordination by Scientific Domains - Responsible for the scientific
supervision, data analysis and writing of research reports in each scientific
domain.

lolanda Costa Galinha, Joana Sampaio de Carvalho & Cristina Oliveira - Well-
being, Mental Health, and Mindfulness.

Hugo Placido da Silva, Catarina Lima — Physiologic Data Processing and
Analysis - Team partially funded by FCT/MECI national funds and by EU under
UID/50008: Instituto de Telecomunicagoes

Patricia Arriaga, Sinah Tiler - Heart Rate Analysis and Report

Augusta Gaspar - Electrodermal Activity Analysis and Report

Anténio Labisa Palmeira & Helder Miguel Fernandes — Actigraphy Analysis and
Report

Carlos Cardoso, Emma Adam — Cortisol Analyses and Report

Gina Lemos & Susana Martins - Cognitive Function and Academic
Achievement

Diego Pinal & lolanda Costa Galinha - Data Analysis and Report

Intervention Team Coordination:

Ana Cristina Oliveira & Vitéria Ortega - Responsible for the conception of the
Intervention MindRegulation, Protocol Establishment with the Schools for the
Intervention and Research activities; Training and Supervision of the Interven-
tion Technicians, Collection of Informed Consents from parents, Teachers and
Children.

Angela Almeida & lolanda Galinha - Responsible for the writing the updated
Relaxation and MindRegulation with SEL scripts.

Project Management:

Cristina Dias — from the Office for Research and Development Support of
Universidade Auténoma de Lisboa.

Data Monitoring Committee:

lolanda Galinha, Hugo Placido Silva, Patricia Arriaga — Responsible for data
collection planning and procedures, as well as data assessment, reporting,
and protection. It is independent from the sponsor and competing interests,
but not from the researchers team. It is responsible for elaborating an annual
report on the development of the project, as well as communicating impor-
tant protocol modifications and unexpected or adverse outcomes to relevant
parties as the sponsor, the hosting institution, the investigators team, the IRB,
trial registries and journals.

Authors’ contributions

I. C. G, Principal Researcher, contributed with the conception and design of
the study, bibliographic revision, materials selection and description, ethics
procedures, intervention improvements, drafted and substantively revised



Galinha et al. Trials (2025) 26:187

the manuscript; J.C.S. contributed with the design of the study, bibliographic
revision, materials selection and description, ethics procedures, drafted parts
of the manuscript, and substantively revised the manuscript; Cristina Oliveira
contributed with the design of the study, bibliographic revision, materials
selection and description, ethics procedures, intervention improvements, and
drafted parts of the manuscript; Patricia Arriaga contributed with biblio-
graphic revision on physiologic measurement, drafted parts of the manu-
script, and substantively revised the manuscript; Augusta Gaspar contributed
with bibliographic revision on physiologic measurement, drafted parts of
the manuscript, substantially revised, and edited the manuscript; Hugo Silva
contributed with bibliographic revision on physiologic measurement; Vitéria
Ortega contributed with the original intervention drafts that were adapted in
this study.

Funding

The study is funded by the BIAL Foundation. Project Nr. 213/2022. This is a
non-industry funding trial. It is a Foundation that supports mainly physiologic
equipment and human resources: intervention technicians; research (e.g.,
data collection and analysis, papers writing); and dissemination (e.g., confer-
ence for presentation of results). Financed for 36 months. Name and contact
information for the trial sponsor: Sylvie Marinho, Grants and Projects Manager,
BIAL Foundation. Address: A Av. da Siderurgia Nacional 4745-457 Coronado
(S.Roméo e S. Mamede), Portugal. Email: sylvie.marinho@bial.com ; Telephone:
+351 229866 150.

This funding source had no role in the design of the study and will not have
any role during its execution, analyses, interpretation of the data, or decision
to submit results. It is responsible for annually auditing the development of
the study according to the proposed and approved project.

Data availability

The data collected, as well as the statistical coding of the analysis will be avail-
able from the corresponding author upon reasonable request. Materials will
be publicly available in an open science repository.

Declarations

Ethics approval and consent to participate

The Study Protocol and the informed consent for participants were approved
by the Ethics Committee of the Centro de Investigagdo em Psicologia, from
the Universidade Auténoma de Lisboa, CIP UAL, Approval Nr. 3/2023, 12-02-
2023, and are available at https://osf.io/8pr7c/?view_only=b74eb2f1a489458
ea5c816a676181b33.

Consent for publication
Not applicable, no individual person’s data in any form is visible in the paper.

Competing interests
The authors declare that they have no competing interests.

Author details

! Universidade Catolica Portuguesa, Faculdade de Ciéncias Humanas, Research
Centre for Psychological - Family and Social Wellbeing (CRC-W), Palma de
Cima, Lisbon 1643-026, Portugal. *Faculdade de Psicologia e de Ciéncias da
Educacao, Universidade de Lisboa, Portugal - Cidade Universitaria, Alameda

da Universidade, Lisbon, Lisbon 1649-004, Portugal. *Independet Researcher,
Lisbon, Portugal. *CIS-ISCTE, Instituto Universitario de Lisboa, Portugal - Av. das
Forcas Armadas, Lisbon 1649-026, Portugal. *Instituto de Telecomunicacoes,
Instituto Superior Técnico, Av. Rovisco Pais, Lisbon 1049-001 Lisboa, Portugal.

Received: 6 September 2024 Accepted: 24 May 2025
Published online: 03 June 2025

References
1. Balckwell SE. Mental imagery: From basic research to clinical practice.
J Psychother Integr. 2019;29(3):235-47. https://doi.org/10.1037/int00
00108.

20.

21.

22.

23.

Page 18 of 21

Utay J, Miller M. Guided imagery as an effective therapeutic technique:
a brief review of its history and efficacy research. J Instruct Psych.
2006;33(1).

Conroy D, Hagger MS. Imagery interventions in health behavior: a
meta-analysis. Health Psychol. 2018,;37(7):668-79. https://doi.org/10.
1037/hea0000625.

Giacobbi PR, Stewart J, Chaffee K, Jaeschke A-M, Stabler M, Kel-

ley GA. A scoping review of health outcomes examined in rand-
omized controlled trials using guided imagery. Prog Prev Med (N'Y).
2017;2(7):0010. https://doi.org/10.1097/pp9.0000000000000010.

Jose J, Joseph MM. Imagery: Its effects and benefits on sports per-
formance and psychological variables: A review study. Intern J Physi.
2018;3(2):190-3.

Schwarz S, Grasmann D, Schreiber F, Stangier U. Mental imagery and its
relevance for psychopathology and psychological treatment in children
and adolescents: a systematic review. Int J Cogn Ther. 2020;13(4):303-
27. https://doi.org/10.1007/541811-020-00092-5.

Apa.org. Available from: https://www.apa.org/monitor/2022/01/speci
al-childrens-mental-health. Cited 2023 Aug 22.

CDC. Anxiety and depression in children. Centers for Disease Control
and Prevention. 2023. Available from: https://www.cdc.gov/childrensm
entalhealth/depression.html. Cited 2023 Aug 22.

Benton TD, Boyd RC, Njoroge WFM. Addressing the global crisis of

child and adolescent mental health. JAMA Pediatr. 2021;175(11):1108.
https://doi.org/10.1001/jamapediatrics.2021.2479.

United Nations. United Nations | Peace, dignity and equality on a
healthy planet. Available from: https://www.un.org/en/. Cited 2023 Aug
22.

USAID Organization. Social emotional learning in USAID basic educa-
tion programs: How-to note. Education Links. Available from: https://
www.edu-links.org/resources/social-emotional-learning-usaid-basic-
education-programs-how-note. Cited 2023 Aug 22.

Marguerit D, Cohen G, Exton C. Child well-being and the sustainable
development goals: how far are OECD countries from reaching the
targets for children and young people? 2018.

Hales SA, Deeprose C, Goodwin GM, Holmes EA. Cognitions in bipolar
affective disorder and unipolar depression: imagining suicide. Bipol Dis.
2011;13(7-8):651-61. https://doi.org/10.1111/j.1399-5618.2011.00954 x.
Pearson J, Naselaris T, Holmes EA, Kosslyn SM. Mental imagery:
functional mechanisms and clinical applications. Trends Cogn Sci.
2015;19(10):590-602. https://doi.org/10.1016/j.tics.2015.08.003

Kosslyn SM, Ganis G, Thompson WL. Neural foundations of imagery. Nat
Rev Neurosci. 2001;2(9):635-42. https://doi.org/10.1038/35090055.
Andrade J, May J, Deeprose C, Baugh S-J, Ganis G. Assessing vividness
of mental imagery: The Plymouth Sensory Imagery Questionnaire. Br J
Psychol. 2014;105(4):547-63. https://doi.org/10.1111/bjop.12050.
Holmes EA, Mathews A. Mental imagery in emotion and emotional
disorders. Clin Psychol Rev. 2010;30(3):349-62. https://doi.org/10.1016/].
cpr.2010.01.001.

Galik E, Fukudo S, Tanaka Y, Gidron Y, Campbell TS, Johnson JA. Guided
Imagery. In: Encyclopedia of Behavioral Medicine. New York, NY; New
York: Springer; 2013. p. 881-3.

Vagnoli L, Bettini A, Amore E, De Masi S, Messeri A. Relaxation-guided
imagery reduces perioperative anxiety and pain in children: a rand-
omized study. Eur J Pediatr. 2019;178(6):913-21. https://doi.org/10.
1007/500431-019-03376-x.

Pham LB, Taylor SE. From thought to action: Effects of process-versus
outcome-based mental simulations on performance. Pers Soc Psychol
Bull. 1999;25(2):250-60. https://doi.org/10.1177/014616729902500
2010.

Lang PJ. A bio-informational theory of emotional imagery. Psychophysi-
ology. 1979;16(6):495-512. https.//doi.org/10.1111/j.1469-8986.1979.
th01511.x.

Llera SJ, Newman MG. Effects of worry on physiological and subjective
reactivity to emotional stimuli in generalized anxiety disorder and non-
anxious control participants. Emotion. 2010;10(5):640-50. https://doi.
org/10.1037/a0019351.

Oathes DJ, Ray WJ, Yamasaki AS, Borkovec TD, Castonguay LG, Newman
MG, et al. Worry, generalized anxiety disorder, and emotion: Evidence
from the EEG gamma band. Biol Psychol. 2008;79(2):165-70. https://doi.
0rg/10.1016/j.biopsycho.2008.04.005.


https://osf.io/8pr7c/?view_only=b74eb2f1a489458ea5c816a676181b33
https://osf.io/8pr7c/?view_only=b74eb2f1a489458ea5c816a676181b33
https://doi.org/10.1037/int0000108
https://doi.org/10.1037/int0000108
https://doi.org/10.1037/hea0000625
https://doi.org/10.1037/hea0000625
https://doi.org/10.1097/pp9.0000000000000010
https://doi.org/10.1007/s41811-020-00092-5
https://www.apa.org/monitor/2022/01/special-childrens-mental-health
https://www.apa.org/monitor/2022/01/special-childrens-mental-health
https://www.cdc.gov/childrensmentalhealth/depression.html
https://www.cdc.gov/childrensmentalhealth/depression.html
https://doi.org/10.1001/jamapediatrics.2021.2479
https://www.un.org/en/
https://www.edu-links.org/resources/social-emotional-learning-usaid-basic-education-programs-how-note
https://www.edu-links.org/resources/social-emotional-learning-usaid-basic-education-programs-how-note
https://www.edu-links.org/resources/social-emotional-learning-usaid-basic-education-programs-how-note
https://doi.org/10.1111/j.1399-5618.2011.00954.x
https://doi.org/10.1016/j.tics.2015.08.003
https://doi.org/10.1038/35090055
https://doi.org/10.1111/bjop.12050
https://doi.org/10.1016/j.cpr.2010.01.001
https://doi.org/10.1016/j.cpr.2010.01.001
https://doi.org/10.1007/s00431-019-03376-x
https://doi.org/10.1007/s00431-019-03376-x
https://doi.org/10.1177/0146167299025002010
https://doi.org/10.1177/0146167299025002010
https://doi.org/10.1111/j.1469-8986.1979.tb01511.x
https://doi.org/10.1111/j.1469-8986.1979.tb01511.x
https://doi.org/10.1037/a0019351
https://doi.org/10.1037/a0019351
https://doi.org/10.1016/j.biopsycho.2008.04.005
https://doi.org/10.1016/j.biopsycho.2008.04.005

Galinha et al. Trials

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

(2025) 26:187

Panksepp J. Neurologizing the psychology of affects: how appraisal-
based constructivism and basic emotion theory can co-exist. Perspec
Psychol Sci. 2007;2:281-96.

Barrett LF, Quigley KS, Bliss-Moreau E, Aronson KR. Interoceptive
sensitivity and self-reports of emotional experience. J Pers Soc Psychol.
2004;87(5):684-97. https://doi.org/10.1037/0022-3514.87.5.684.
Driskell JE, Copper C, Moran A. Does mental practice enhance perfor-
mance? J Appl Psychol. 1994;79(4):481-92. https://doi.org/10.1037/
0021-9010.79.4.481.

Chen S, Chaiken S. The heuristic-systematic model in its broader con-
text. Chaiken S, editor. The Guilford Press. 1999;73-96.

Moulton ST, Kosslyn SM. Imagining predictions: mental imagery

as mental emulation. Philos Trans R Soc Lond B Biol Sci.
2009;364(1521):1273-80. https://doi.org/10.1098/rstb.2008.0314.
Papadelis C, Kourtidou-Papadeli C, Bamidis P, Albani M. Effects

of imagery training on cognitive performance and use of physi-
ological measures as an assessment tool of mental effort. Brain Cogn.
2007;64(1):74-85. https://doi.org/10.1016/j.bandc.2007.01.001.
Schwartz DJ. The magic of getting what you want. MH, India: Mehta
Publishing House; 2020.

Cratty BJ. Psicologia do Esporte. 2°. Rio de Janeiro: Prentice Hall do
Brasil; 1984.

Paivio A. Mental representations: a dual coding approach. Oxford
psychology series, volume 9. Cary, NC: Oxford University Press; 1990.
Hall CR, Mack DE, Paivio A, Hausenblas HA. Imagery use by athletes:
development of the sport imagery questionnaire. Int J Sport Psychol.
1998;29:73-89.

Ryan RM, Deci EL. Self-determination theory and the facilitation of
intrinsic motivation, social development, and well-being. Am Psychol.
2000;55(1):68-78 https://psycnet.apa.org/fulltext/2000-13324-007.pdf.
Duncan LR, Hall CR, Wilson PM, Rodgers WM. The use of a mental
imagery intervention to enhance integrated regulation for exercise
among women commencing an exercise program. Motiv Emot.
2012;36(4):452-64. https://doi.org/10.1007/s11031-011-9271-4.
Guerrero M, Tobin D, Munroe-Chandler K, Hall C. Tigers and lions, oh
my! Effect of a guided imagery intervention on children’s active play. J
Appl Sport Psychol. 2015;27(4):412-29. https://doi.org/10.1080/10413
200.2015.1030797.

Hagger MS, Conroy D. Imagery, visualization, and mental simulation
interventions. In: the handbook of behavior change. Cambridge Univer-
sity Press; 2020. p. 479-94.

Naparstek B. Staying well with guided imagery. Grand Central Life &
Style; 2008.

Clifton RK, Rochat P, Litovsky RY, Perris EE. Object representation guides
infants'reaching in the dark. J Exp Psychol Hum Percept Perform.
1991;17(2):323-9. https://doi.org/10.1037/0096-1523.17.2.323.

Keen R.The development of problem solving in young children: A criti-
cal cognitive skill. Annu Rev Psychol. 2011;62(1):1-21. https://doi.org/
10.1146/annurev.psych.031809.130730.

Mischel W, Shoda Y, Rodriguez ML. Delay of gratification in children.
Science. 1989;244(4907):933-8. https://doi.org/10.1126/science.26580
56.

Adamson L, Hartman SG, Lyxell B. Adolescent identity - a qualitative
approach: self-concept, existential questions and adult contacts. Scand
J Psychol. 1999;40(1):21-31.

Boyd D. Why youth social network sites: the role of net-worked publics
in teenage social life. In: The John D and Catherine T MacArthur Foun-
dation Series on Digital Media and Learning. 2007. p. 119-42.
Murdock M. Spinning Inward: Using Guided Imagery with Children for
Learning. Creativity and Relaxation. Shambhala Publications, Inc; 1987.
Kilpatrick JL. Using guided imagery as an instructional strategy for
developing creativity. San Bernardino: Learning and relaxation with first
grade students. California State University; 2001.

Chevreau M. Guided fantasy: Unlocking the academic self-concept.
Educ Psychol Pract. 1993;8(4):215-21. https://doi.org/10.1080/02667
36930080404.

Johnstone A, Martin A, Cordovil R, Fjertoft |, livonen S, Jidovtseff B, et al.
Nature-based early childhood education and children’s social, emo-
tional and cognitive development: a mixed-methods systematic review.
Int J Environ Res Public Health. 2022;19(10):5967. https://doi.org/10.
3390/ijerph19105967.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Page 19 of 21

Brush KE, Jones SM, Bailey R, Nelson B, Raisch N, Meland E. Social and
emotional learning: From conceptualization to practical application in a
global context. Life Skills Education for Youth. 2022;43-71.
Social-emotional skills in school. Committee for Children. 2019. Avail-
able from: https://www.cfchildren.org/what-is-social-emotional-learn
ing/schools/. Cited 2023 Aug 22.

Committee for Children. Social-emotional skills help employees and
companies succeed. Committee for Children. 2018. Available from:
https://www.cfchildren.org/blog/2018/05/how-sel-helps-kids-succe
ed/. Cited 2023 Aug 22.

Board of Directors, Country Leadership. Adolescents & youth. PSI. 2020.
Available from: https://www.psi.org/practice-area/adolescents-youth/.
Cited 2023 Aug 22.

Weissberg RP, Durlak JA, Domitrovich CE, Gullotta TP. Social and emo-
tional learning: Past, present, and future. In: Durlak JA, Domitrovich CE,
Weissberg RP, Gullotta TP, editors. Handbook for Social and Emotional
Learning. New York, NY: Guilford; 2015. p. 3-19.

Taylor RD, Oberle E, Durlak JA, Weissberg RP. Promoting positive youth
development through school-based social and emotional learn-

ing interventions: a meta-analysis of follow-up effects. Child Dev.
2017;88(4):1156-71. https://doi.org/10.1111/cdev.12864.

Tablet GW, Lemouchoux S©. C, Holland WC. INEE Annual Report. Inee.
org. Available from: https://inee.org/sites/default/files/resources/INEE_
2016_Annual_Report.pdf. Cited 2023 Aug 22.

Bailey R, Stickle L, Brion-Meisels G, Jones SM. Re-imagining social-
emotional learning: Findings from a strategy-based approach. Phi Delta
Kappan. 2019;100(5):53-8. https://doi.org/10.1177/0031721719827549.
Elementary Students as Transpersonal Researchers: Guided Cognitive
Imagery on Science Test Scores Using a Mixed-Methods Approach
Christensen, Kimberly Anne. Kimberly Anne. Sofia University ProQuest
Dissertations Publishing; 2020.

Harrington EM, Trevino SD, Lopez S, Giuliani NR. Emotion regulation in
early childhood: Implications for socioemotional and academic compo-
nents of school readiness. Emotion. 2020;20(1):48-53. https://doi.org/
10.1037/emo0000667.

Mellenthin C. Guided imagery. In: Play therapy with children: Modalities
for change. Washington: American Psychological Association; 2021. p.
125-39.

Herndndez-Guzman L, Gonzélez S, Lépez F. Effect of guided imagery on
children’s social performance. Behav Cogn Psychother. 2002;30(4):471-
83. https://doi.org/10.1017/51352465802004083.

Leigh E, Chiu K, Clark DM. The effects of modifying mental imagery in
adolescent social anxiety. PLoS One. 2020;15(4):e0230826. https://doi.
0org/10.1371/journal.pone.0230826.

Veena D, Alvi S. Guided Imagery Intervention for Anxiety Reduction.
Indian Journal of Health and Wellbeing. 2016.

Rotenberg S, McGrath JJ. Inter-relation between autonomic and HPA
axis activity in children and adolescents. Biol Psychol. 2016;117:16-25.
https://doi.org/10.1016/j.biopsycho.2016.01.015.

Thayer JF, Ahs F, Fredrikson M, Sollers JJ 3rd, Wager TD. A meta-analysis
of heart rate variability and neuroimaging studies: implications for heart
rate variability as a marker of stress and health. Neurosci Biobehav Rev.
2012;36(2):747-56. https://doi.org/10.1016/j.neubiorev.2011.11.009.
Yoo Y-G, Lee D-J, Lee I-S, Shin N, Park J-Y, Yoon M-R, et al. The effects of
mind subtraction meditation on depression, social anxiety, aggres-
sion, and salivary cortisol levels of elementary school children in South
Korea. J Pediatr Nurs. 2016;31(3):185-97. https://doi.org/10.1016/j.pedn.
2015.12.001.

Conners CK. The use of psychological testing for treatment planning
and outcomes assessment. Maruish ME, editor. Lawrence Erlbaum
Associates Publishers; 1999.

Guerrero M, Munroe-Chandler K. A conceptual model of children’s
active play imagery. Quest. 2018;70(3):354-69. https://doi.org/10.1080/
00336297.2017.1393624.

Koepp AE, Gershoff ET, Castelli DM, Bryan AE. Measuring children’s
behavioral regulation in the preschool classroom: an objective, sen-
sorbased approach. Dev Sci. 2022;25(5). https://doi.org/10.1111/desc.
13214.

Taruffi L, Kissner MB. A review of music-evoked visual mental imagery:
Conceptual issues, relation to emotion, and functional outcome.


https://doi.org/10.1037/0022-3514.87.5.684
https://doi.org/10.1037/0021-9010.79.4.481
https://doi.org/10.1037/0021-9010.79.4.481
https://doi.org/10.1098/rstb.2008.0314
https://doi.org/10.1016/j.bandc.2007.01.001
https://psycnet.apa.org/fulltext/2000-13324-007.pdf
https://doi.org/10.1007/s11031-011-9271-4
https://doi.org/10.1080/10413200.2015.1030797
https://doi.org/10.1080/10413200.2015.1030797
https://doi.org/10.1037/0096-1523.17.2.323
https://doi.org/10.1146/annurev.psych.031809.130730
https://doi.org/10.1146/annurev.psych.031809.130730
https://doi.org/10.1126/science.2658056
https://doi.org/10.1126/science.2658056
https://doi.org/10.1080/0266736930080404
https://doi.org/10.1080/0266736930080404
https://doi.org/10.3390/ijerph19105967
https://doi.org/10.3390/ijerph19105967
https://www.cfchildren.org/what-is-social-emotional-learning/schools/
https://www.cfchildren.org/what-is-social-emotional-learning/schools/
https://www.cfchildren.org/blog/2018/05/how-sel-helps-kids-succeed/
https://www.cfchildren.org/blog/2018/05/how-sel-helps-kids-succeed/
https://www.psi.org/practice-area/adolescents-youth/
https://doi.org/10.1111/cdev.12864
https://inee.org/sites/default/files/resources/INEE_2016_Annual_Report.pdf
https://inee.org/sites/default/files/resources/INEE_2016_Annual_Report.pdf
https://doi.org/10.1177/0031721719827549
https://doi.org/10.1037/emo0000667
https://doi.org/10.1037/emo0000667
https://doi.org/10.1017/s1352465802004083
https://doi.org/10.1371/journal.pone.0230826
https://doi.org/10.1371/journal.pone.0230826
https://doi.org/10.1016/j.biopsycho.2016.01.015
https://doi.org/10.1016/j.neubiorev.2011.11.009
https://doi.org/10.1016/j.pedn.2015.12.001
https://doi.org/10.1016/j.pedn.2015.12.001
https://doi.org/10.1080/00336297.2017.1393624
https://doi.org/10.1080/00336297.2017.1393624
https://doi.org/10.1111/desc.13214
https://doi.org/10.1111/desc.13214

Galinha et al. Trials

69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

80.
81.

82.

83.

84.

85.

86.

87.

88.

(2025) 26:187

Psychomusicology. 2019;29(2-3):62-74. https://doi.org/10.1037/pmu00
00226.

Greenberg D, Rubin D. The neuropsychology of autobiographical
memory. Cortex. 2003;39(4-5):687-728. https://doi.org/10.1016/s0010-
9452(08)70860-8.

Baird B, Smallwood J, Schooler JW. Back to the future: autobiographical
planning and the functionality of mind-wandering. Conscious Cogn.
2011;20(4):1604-11. https://doi.org/10.1016/j.concog.2011.08.007.
Cichy RM, Heinzle J, Haynes J-D. Imagery and perception share cortical
representations of content and location. Cereb Cortex. 2012,22(2):372—
80. https://doi.org/10.1093/cercor/bhr106.

Baumeister RF, Masicampo EJ. Conscious thought is for facilitating
social and cultural interactions: How mental simulations serve the
animal-culture interface. Psychol Rev. 2010;117(3):945-71. https://doi.
0rg/10.1037/a0019393.

Groff E, Render G. The effectiveness of three classroom teaching
methods: programmed instruction, simulation, and guided imagery.
In: Annual Meeting of the. New York: American Educational Research
Association; 1983.

Gambrell LB, Bales RJ. Mental imagery and the comprehension-moni-
toring performance of fourth- and fifth-grade poor readers. Read Res Q.
1986;21(4):454. https://doi.org/10.2307/747616.

Commodari E, Guarnera M, Di Stefano A, Di Nuovo S. Children learn to
read: How visual analysis and mental imagery contribute to the reading
performances at different stages of reading acquisition. J Psycholinguist
Res. 2020;49(1):59-72. https://doi.org/10.1007/510936-019-0967 1-w.
Dendato KM, Diener D. Effectiveness of cognitive/relaxation therapy
and study-skills training in reducing self-reported anxiety and improv-
ing the academic performance of test-anxious students. J Couns
Psychol. 1986;33(2):131-5. https://doi.org/10.1037/0022-0167.33.2.131.
Amutio Careaga A, Lopez-Gonzalez L, Oriol Granado X, Pérez-Escoda

N. Prediccion del rendimiento académico a través de la practica de
relajacion-meditacion-mindfulness y el desarrollo de competencias
emocionales. Univ Psychol. 2021;19. https://doi.org/10.11144/javeriana.
upsy19.prat.

Erdfelder E, Faul F, Buchner A. GPOWER: A general power analysis pro-
gram. Behav Res Methods Instrum Comput. 1996;28(1):1-11. https://
doi.org/10.3758/bf03203630.

Toussaint L, Nguyen QA, Roettger C, Dixon K, Offenbacher M, Kohls N,
et al. Effectiveness of progressive muscle relaxation, deep breath-

ing, and guided imagery in promoting psychological and physi-
ological states of relaxation. Evid Based Complement Alternat Med.
2021;2021:1-8. https://doi.org/10.1155/2021/5924040.

Apa.org. Available from: https://www.apa.org/. Cited 2023 Aug 27.
Welcome to SRCD. Srcd.org. Available from: https://www.srcd.org/.
Cited 2023 Aug 27.

WMA declaration of Helsinki — ethical principles for medical research
involving human subjects. Wma.net. Available from: https://www.wma.
net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects/. Cited 2023 Aug 27.
Researchgate.net. Available from: https.//www.researchgate.net/publi
cation/260060346_NCB_Guidelines_for_Research_With_Children_
and_Young_People. Cited 2023 Aug 27.

Andrews FM, Withey SB. Social Indicators of Well-Being. Boston, MA:
Springer, US; 1976.

Holder MD, Klassen A. Temperament and happiness in children.

J Happiness Stud. 2010;11(4):419-39. https://doi.org/10.1007/
$10902-009-9149-2.

Sasaki H, Kakee N, Morisaki N, Mori R, Ravens-Sieberer U, Bullinger M.
Assessing health-related quality of life in young Japanese children with
chronic conditions: Preliminary validation of the DISABKIDS smiley
measure. BMC Pediatrics. 2017 Apr 5;17(1).

Gulur P, Rodi SW, Washington TA, Cravero JP, Fanciullo GJ, McHugo GJ,
et al. Computer Face Scale for Measuring Pediatric Pain and Mood. J
Pain. 2009;10(2):173-9 https://www.sciencedirect.com/science/article/
abs/pii/S1526590008007311. Cited 2021 Dec 8.

Laurent J, Catanzaro SJ, Joiner TE, Rudolph KD, Potter KI, Lambert S, et al.
A measure of positive and negative affect for children: Scale develop-
ment and preliminary validation. Psychol Assess. 1999;11(3):326-38.
https://doi.org/10.1037/1040-3590.11.3.326.

89.

90.

91

92.

93.

94,

95.

96.

97.

98.

99.

100.

105.

107.

109.

Page 20 of 21

de Carvalho JS, Pinto AM, Maréco J. Results of a mindfulness-based
social-emotional learning program on Portuguese elementary
students and teachers: A quasi-experimental study. Mindfulness (N Y).
2017,8(2):337-50. https://doi.org/10.1007/512671-016-0603-7.

Keyes CLM. Mental health in adolescence: Is America’s youth flourish-
ing? Am J Orthopsychiatry. 2006;76(3):395-402.

Carvalho JS, Pereira S, Marques-Pinto N, Maroco A. Psychometric
properties of the mentalhealth continuum-short form: a study of Portu-
guese speaking children/youths. J Child Fam Stud. 2016;25(7):2141-54.
Coelho VA, Sousa V. Validagao do questionario de avaliagdo de com-
peténcias socioemocionais para alunos de 1o e 20 ciclo do ensino
bésico. Int J Dev Educ Psychol Rev INFAD psicol. 2020;2(1):431-40.
Coelho VA, Sousa V, Marchante M. Development and validation of the
social and emotional competencies evaluation questionnaire. J Educ
Develop Psychol. 2015;5(1). https://doi.org/10.5539/jedp.v5n1p139.
Gullone E, Taffe J. The Emotion Regulation Questionnaire for Children
and Adolescents (ERQ-CA): A psychometric evaluation. Psychol Assess.
2012;24(2):409-17. https://doi.org/10.1037/a0025777.

Spielberger CD, Edwards CD, Lushene RE, Montuori J, Platzek D. The
state-trait anxiety inventory for children (preliminary manual). Palo Alto,
CA: Consulting Psychologists Press; 1973.

Dias P, Gongalves MS-C-C. Avaliagcdo da ansiedade e da depressao em
criangas e adolescentes (STAI-C-C2, CMAS-R, FSSC-R e CDI): Estudo
normativo para a populagao portuguesa. In: Soares AP, Araujo S, Caires
S, editors. Avaliacdo da ansiedade e da depressédo em criancas e adoles-
centes. 1999. p. 553-64.

Harris MA, Donnellan MB, Trzesniewski KH. The lifespan self-esteem
scale: Initial ‘validation of a new measure of global self-esteem. J Pers
Assess. 2018;100(1):84-95. https://doi.org/10.1080/00223891.2016.
1278380.

Wechsler D. Escala de Inteligéncia de Wechsler para Criangas - Terceira
Edicao. Lisboa: Cegoc; 2003.

Brickenkamp R, Zillmer E. Teste D2: Teste de atencdo. 12 ed. Lisboa:
CEGOC; 2010.

Kreibig SD. Autonomic nervous system activity in emotion: A review.
Biol Psychol. 2010;84(3):394-421. https://doi.org/10.1016/j.biopsycho.
2010.03.010.

Dawson ME, Schell AM, Filion DL, Berntson GG. The Electrodermal
System. En: Cacioppo JT, Tassinary LG, Berntson G, editores. Handbook
of Psychophysiology. Cambridge: Cambridge University Press; 2009. p.
157-81.

Soares JJF, Ohman A. Backward masking and skin conductance
responses after conditioning to nonfeared but fear-relevant stimuli in
fearful subjects. Psychophysiology. 1993;30(5):460-6. https://doi.org/10.
1111/).1469-8986.1993.tb02069 x.

Boucsein W, Fowles DC, Grimnes S, Ben-Shakhar G, Roth WT,

Dawson ME, et al. Publication recommendations for electrodermal
measurements: Publication standards for EDA. Psychophysiology.
2012;49(8):1017-34. https://doi.org/10.1111/].1469-8986.2012.01384.x.
Fowles DC. The measurement of electrodermal activity in children. In:
Schmidt LA, Segalowitz SJ, editors. Dev Psychophysiol. Cambridge:
Cambridge University Press; 2007. p. 286-316.

Mather M, Thayer JF. How heart rate variability affects emotion regula-
tion brain networks. Curr Opin Behav Sci. 2018;19:98-104. https://doi.
org/10.1016/j.cobeha.2017.12.017.

DormalV, Vermeulen N, Mejias S. Is heart rate variability biofeedback
useful in children and adolescents? A systematic review. J Child Psychol
Psychiatry. 2021;62(12):1379-90. https://doi.org/10.1111/jcpp.13463.
Shaffer F, Ginsberg JP. An overview of heart rate variability metrics and
norms. Front Public Health. 2017;5. https://doi.org/10.3389/fpubh.2017.
00258.

Malik M. Heart rate variability: Standards of measurement, physiological
interpretation, and clinical use: Task force of the European society of
cardiology and the north American society for pacing and electrophysi-
ology. Ann Noninvasive Electrocardiol. 1996;1(2):151-81. https://doi.
0rg/10.1111/j.1542-474x.1996.tb00275 x.

Gasior JS, Sacha J, Jelert PJ, Pawtowski M, Werner B, Dabrowski MJ.
Interaction between heart rate variability and heart rate in pediatric
population. Front Physiol. 2015;6. https://doi.org/10.3389/fphys.2015.
00385.


https://doi.org/10.1037/pmu0000226
https://doi.org/10.1037/pmu0000226
https://doi.org/10.1016/s0010-9452(08)70860-8
https://doi.org/10.1016/s0010-9452(08)70860-8
https://doi.org/10.1016/j.concog.2011.08.007
https://doi.org/10.1093/cercor/bhr106
https://doi.org/10.1037/a0019393
https://doi.org/10.1037/a0019393
https://doi.org/10.2307/747616
https://doi.org/10.1007/s10936-019-09671-w
https://doi.org/10.1037/0022-0167.33.2.131
https://doi.org/10.11144/javeriana.upsy19.prat
https://doi.org/10.11144/javeriana.upsy19.prat
https://doi.org/10.3758/bf03203630
https://doi.org/10.3758/bf03203630
https://doi.org/10.1155/2021/5924040
https://www.apa.org/
https://www.srcd.org/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.researchgate.net/publication/260060346_NCB_Guidelines_for_Research_With_Children_and_Young_People
https://www.researchgate.net/publication/260060346_NCB_Guidelines_for_Research_With_Children_and_Young_People
https://www.researchgate.net/publication/260060346_NCB_Guidelines_for_Research_With_Children_and_Young_People
https://doi.org/10.1007/s10902-009-9149-2
https://doi.org/10.1007/s10902-009-9149-2
https://www.sciencedirect.com/science/article/abs/pii/S1526590008007311
https://www.sciencedirect.com/science/article/abs/pii/S1526590008007311
https://doi.org/10.1037/1040-3590.11.3.326
https://doi.org/10.1007/s12671-016-0603-z
https://doi.org/10.5539/jedp.v5n1p139
https://doi.org/10.1037/a0025777
https://doi.org/10.1080/00223891.2016.1278380
https://doi.org/10.1080/00223891.2016.1278380
https://doi.org/10.1016/j.biopsycho.2010.03.010
https://doi.org/10.1016/j.biopsycho.2010.03.010
https://doi.org/10.1111/j.1469-8986.1993.tb02069.x
https://doi.org/10.1111/j.1469-8986.1993.tb02069.x
https://doi.org/10.1111/j.1469-8986.2012.01384.x
https://doi.org/10.1016/j.cobeha.2017.12.017
https://doi.org/10.1016/j.cobeha.2017.12.017
https://doi.org/10.1111/jcpp.13463
https://doi.org/10.3389/fpubh.2017.00258
https://doi.org/10.3389/fpubh.2017.00258
https://doi.org/10.1111/j.1542-474x.1996.tb00275.x
https://doi.org/10.1111/j.1542-474x.1996.tb00275.x
https://doi.org/10.3389/fphys.2015.00385
https://doi.org/10.3389/fphys.2015.00385

Galinha et al. Trials (2025) 26:187

110.

.

112.

113.

114.

115.

Jarrin DC, McGrath JJ, Poirier P, Séguin L, Tremblay RE, Montplaisir JY,
et al. Short-term heart rate variability in a population-based sample of
10-year-old children. Pediatr Cardiol. 2015;36(1):41-8. https://doi.org/
10.1007/500246-014-0962-y.

Rotenberg S, McGrath JJ. Inter-relation between autonomic and HPA
axis activity in children and adolescents. Biol Psychol. 2016;117:16-25.
https://doi.org/10.1016/j.biopsycho.2016.01.015.

Batista D, Placido da Silva H, Fred A, Moreira C, Reis M, Ferreira HA.
Benchmarking of the BITalino biomedical toolkit against an established
gold standard. Healthc Technol Lett. 2019;6(2):32-6. https://doi.org/10.
1049/htl.2018.5037.

Adam EK, Quinn ME, Tavernier R, McQuillan MT, Dahlke KA, Gilbert

KE. Diurnal cortisol slopes and mental and physical health outcomes:
A systematic review and meta-analysis. Psychoneuroendocrinology.
2017,83:25-41. https://doi.org/10.1016/j.psyneuen.2017.05.018.
Goodman R. Psychometric properties of the strengths and difficulties
questionnaire. J Am Acad Child Adolesc Psychiatry. 2001;40(11):1337-
45, https://doi.org/10.1097/00004583-200111000-00015.

Woerner W, Fleitlich-Bilyk B, Martinussen R, Fletcher J, Cucchiaro G,
Dalgalarrondo P, et al. The Strengths and Difficulties Questionnaire
overseas: Evaluations and applications of the SDQ beyond Europe.
Eur Child Adolesc Psychiatry. 2004;13(S2). https://doi.org/10.1007/
500787-004-2008-0.

Krippendorf K. Content analysis: an introduction to its methodology.
SAGE. 2019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 21 of 21


https://doi.org/10.1007/s00246-014-0962-y
https://doi.org/10.1007/s00246-014-0962-y
https://doi.org/10.1016/j.biopsycho.2016.01.015
https://doi.org/10.1049/htl.2018.5037
https://doi.org/10.1049/htl.2018.5037
https://doi.org/10.1016/j.psyneuen.2017.05.018
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1007/s00787-004-2008-0
https://doi.org/10.1007/s00787-004-2008-0

	MindRegulation-SEL: randomized controlled trial of the effects of a relaxation and guided imagery intervention with socioemotional learning on the psychological and biophysiological well-being, socioemotional development, cognitive function and academic a
	Abstract 
	Background 
	Method 
	Discussion 
	Trial Registration: MindRegulation 

	Background
	Mental imagery interventions
	Mental images
	Theoretical models of mental imagery effects
	Mental imagery in children’s development in school context
	Guided imagery interventions for the socioemotional development of children
	Guided imagery on child’s psychophysiological well-being
	Mental imagery, physical activity and behavior regulation
	Mental imagery, cognitive function, and academic performance
	Objectives
	Hypotheses
	Data analysis strategy

	Methods
	Study design
	Participants
	Sample size estimation

	Procedures and randomization
	The intervention program

	Ethical procedures

	Materials
	Data collected from children
	Data collected from teachers
	Data collected from parents or legal guardians

	Data analysis
	Statistical analysis

	Discussion
	Trial status
	Dissemination policy
	Acknowledgements
	References


