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Introduction: While mental health problems are prevalent among children,
Japanese schools face challenges in providing effective mental health support
to children partly due to a lack of training in mental health intervention. This
study aimed to address this problem by evaluating a co-designed online teacher
training program to provide a neuroscience-informed mental health intervention
(NIMHI) to Japanese children.

Method: The present study evaluated the effectiveness of an online teacher
training program by conducting a single-arm trial involving a group of 20
teachers and 245 children aged 8-12 from a regional Japanese primary
school. The researcher delivered online training to Japanese teachers, who
subsequently administered NIMHI to Japanese children over a 4-week period.
The evaluation involved the administration of pre- and post-intervention
student questionnaires, pre- and post-training teacher questionnaires, and post-
intervention teacher interviews.

Results: After the delivery of the training program, 80% of Japanese teachers
expressed strong or moderate satisfaction with the training. There were
significant improvements in teachers’ knowledge, perceived skills, self-efficacy,
and acceptability of using NIMHI. Teachers implemented intervention strategies
at least twice a week over four weeks. Following the intervention, 70% of teachers
reported qualitative changes in students’ mental health, such as more stable
emotions. However, there were no significant changes in students’ emotional
problems, school enjoyment, and psychological wellbeing.

Discussion: The findings offer a fresh perspective on the effectiveness of utilizing
digital technology, as a modality for delivering training to Japanese teachers.
However, the absence of quantitative changes in students’ mental health could
suggest that the effectiveness of the online teacher-training program may not
have been sufficiently robust. Further improvements in the online teacher-
training program would be useful, such as providing tablet applications to assist
teachers in implementing suitable intervention strategies and teaching a more
focused range of strategies.
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1 Introduction

There is an urgent need for early mental health interventions
for Japanese children, as mental disorders among Japanese children
have increased dramatically, with diagnoses of various mental
disorders rising from 117,000 to 329,000 between 1999 and
2020 (Ministry of Health, Labour, and Welfare, 2021). Japanese
schools play a pivotal role in early mental health intervention
for children, yet they face challenges. However, due to the
limited government budget allocated, school counselors work
< 4h a week in 73.5% of Japanese primary schools, 30.1% of
Japanese junior high schools, and 56.9% of Japanese senior high
schools (Ministry of Health, Labour, and Welfare, 2021). In these
circumstances, Japanese teachers are required to play a primary
role in providing mental health support to students. However,
the lack of training in mental health intervention for teachers
contributes to their challenges in providing adequate care to
students. Japanese universities commonly provide limited mental
health intervention training to pre-service teachers (Yamaguchi
et al,, 2021). In-service teachers also have difficulties in gaining
training in mental health intervention due to the lack of paid leave
for professional development, family commitment, and the heavy
workloads averaging 55 h per week (Deguchi et al., 2018).

Online training offers geographical flexibility, granting teachers
easier access compared to face-to-face sessions (Sheperis et al,
2020). No study listed in the major databases, such as Psych info
and PubMed, has evaluated the effectiveness of online training for
teaching mental health intervention to teachers. However, studies
comparing online and face-to-face training for other professionals,
such as psychologists and counselors, suggests that online training
is comparable in enhancing learners’ knowledge, skills, and self-
efficacy (Dimeff et al., 2009; Snow et al.,, 2018). Hence, a potential
solution to address a lack of teacher training in mental health
intervention among Japanese teachers may be to provide online
training program. However, the direct conversion of current face-
to-face teacher programs designed for mental health intervention
for Japanese teachers into an online format may not be advisable.

Currently, two major types of professional development
training exist for Japanese teachers regarding mental health
interventions for children: mental health literacy training and
standardized group mental health intervention programs (Harada
and Watanabe, 2021; Yamaguchi et al., 2021). However, the
mental health literary program has a lack of evidence to support
effectiveness in improving children’s mental health (Yamaguchi
et al., 2020). Furthermore, standardized group-mental health
intervention programs, such as group SST and group CBT, only
have a small effect on improving emotional problem (Hedges’s g
= 0.22) and conduct problem (Hedgess g = 0.20) (Takizawa et al.,
2023a). There is a need for a new type of online teacher training
program designed specifically to effectively enhance the mental
health of Japanese children.

While it is a new type of teacher training program, teacher
training program for providing neuroscience-informed mental
health intervention (NIMHI) may contribute to the effective
mental

promotion of Japanese children’s health. Serving

as a biopsychosocial framework, NIMHI utilizes insights

from neuroscientific research to comprehend mental health
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and formulate targeted interventions (Grawe, 2017). While
neuroscientific knowledge is fundamental in understanding mental
health and formulating intervention strategies, NIMHI combines
intervention strategies from various psychotherapy schools, such
as CBT and mindfulness-based therapy, to address individuals’
mental health (Beeson and Field, 2017). Different NIMHI models
exist in the literature, such as neuroscience-informed CBT (N-
CBT) (Field et al., 2015), neuropsychotherapy (Grawe, 2017), and
trauma adaptive recovery group education and therapy (TARGET)
(Ford, 2015). These models synthesize techniques and therapeutic
components from CBT and other psychotherapy approaches,
aiming to foster both bottom-up and top-down regulation for
improving individuals’ mental health.

Bottom-up regulation involves the control of lower brain
areas, such as the amygdala and hypothalamus, which oversee
the autonomic nervous system responsible for emotional and
physiological arousal (Field et al., 2019). This control enhances
command over higher brain regions, particularly the prefrontal
cortex, aiding in restoring cognitive functions such as learning,
memory, and executive functioning. Conversely, top-down
regulation manages higher brain regions, like the prefrontal
cortex, governing cognitive abilities to regulate lower brain
regions, controlling emotional and physiological reactions
(Grawe, 2017). There are a variety of strategies for promoting
bottom-up regulation, such as lifestyle interventions (e.g.,
diet, hydration, sleep, physical activity, sun exposure, social
interactions), diaphragm breathing, muscle relaxation, posture
maintenance, imagery, emotional expression, nature exposure, and
environmental regulation (Lohaus et al., 2010; Wang et al., 2022).
Studies also found that cognitive restructuring and mindfulness
techniques are effective for improving top-down regulation
(Clark, 2013; Seminowicz et al., 2013). For instance, N-CBT
(Field et al,, 2015) integrates CBT techniques like meditation,
diaphragm breathing, and cognitive restructuring, facilitating both
bottom-up and top-down brain regulation. Neuropsychotherapy
(Grawe, 2017) applies CBT techniques and emphasizes the
positive therapeutic relationship’s impact on clients mental
health, fostering regulation across both bottom-up and top-down
brain pathways. TARGET employs guided practices from CBT,
mindfulness therapy, experiential therapy, psychodynamic therapy,
and art therapy to address trauma, promoting regulation across
both bottom-up and top-down brain pathways (Ford, 2015).

At this stage, there is limited empirical research into NIMHI
in terms of outcome and compared with other treatments, such
as CBT (Takizawa et al, 2022). However, qualitative support
exists for N-CBT’s credibility and positive outcome expectation
among psychotherapists who underwent training (Field et al., 2017,
2019). Neuropsychotherapy is backed by a series of case studies
highlighting qualitative benefits in treating depression and anxiety
disorders (Rossouw, 2014). These studies consistently advocate that
neuroscientific information assists therapists in comprehending
adults’ conditions effectively, enabling tailored interventions to
suit individual client circumstances. Moreover, clinical trials have
indicated that TARGET is more effective in reducing anxiety
symptoms among children and adults compared to relational
supportive therapy and person-centered therapy (Ford et al., 2012,
2018).
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While no researchers have specifically designed and evaluated
teacher training programs for delivering NIMHI to children,
international studies also suggest that neuroscience education can
empower teachers to offer more effective mental health support to
children (Dubinsky et al., 2019; Brick et al., 2021). For instance,
Dubinsky et al. (2019) examined the effectiveness of neuroscience
education for 296 primary and high school teachers in the
United States. This education encompassed neuroscience topics
including learning and memory, emotions and mirror neurons,
the autonomic nervous system, and stress. Teacher interviews and
classroom observations indicated increased teaching confidence,
heightened social and emotional support for students, and
improved quality of teacher-student communication following the
training. In addition, emerging studies indicate that personalized
interventions that tailor specific strategies to address specific
individual problems, may be more effective in promoting children’s
mental health compared to standardized interventions (Ghaderi,
2006; Weisz et al., 2012).

In summary, these findings suggest that online teacher
training program for delivering NIMHI may be particularly
effective in promoting mental health of Japanese children if it
specifically includes four components: (1) neuroscience education,
(2) the cultivation of skills in implementing diverse emotional,
physiological, and cognitive strategies for both bottom-up and
top-down regulation, (3) administration of personalized mental
health interventions, and (4) a focus on initially applying emotional
and physiological regulation strategies to initiate bottom-up brain
regulation, preceding the introduction of cognitive regulation
strategies for top-down regulation. However, to date, no studies
have been published evaluating such training.

To fill the research gap, the present study aimed to develop
and evaluate an online teacher training program for Japanese
teachers to deliver NIMHI to Japanese children. This study
focused on designing and evaluating an online teacher training
program targeted at Japanese primary school teachers for providing
early mental health interventions to children. Specifically, the
study sought to evaluate the co-designed online teacher training
program. Co-design represents a collaborative and inclusive
approach to intervention and training design, harnessing the
collective creativity of developers and users. By engaging users
as “experts of their experiences” (Marin et al., 2018), co-design
fosters a deeper understanding of user needs, emotions, and
aspirations, ultimately leading to the development of more
effective and user-centered services. Involving teachers in the
co-design of training programs can enhance their adoption of
new intervention strategies, as teachers are more likely to adopt
learning materials that align with their pedagogical goals, teaching
methods, and student learning expectations (Champion et al,
2020). Expert feedback also ensures that the program’s format and
content suit the intervention’s target audience (Skivington et al,
2021).

There were four hypotheses tested in this study:

1. Japanese teachers have high satisfaction with learning from
online training.

2. Japanese teachers have higher knowledge, skills, self-
efficacy and acceptability of using NIMHI after attending
online training.
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3. Japanese teachers actively implement NIMHI after attending
online training.

4. Japanese children have better mental health after receiving the
teacher-delivered NIMHI.

2 Materials and methods

2.1 Design

The present study employed a single-arm experimental design
with one intervention group comprising Japanese primary school
teachers who underwent an online teacher training program
and subsequently delivered the NIMHI to a group of primary
school students (Figure 1). The study utilized a mixed-method
research approach, incorporating both quantitative and qualitative
measures (pre- and post-intervention student questionnaire, pre-
and post-training teacher questionnaires, and post-intervention
teacher interviews) for the evaluation of online teacher training.
To comprehensively evaluate online teacher training, the study
assessed all four levels outlined in Kirkpatrick and Kirkpatrick’s
evaluation model (2006), which include learning satisfaction,
learning experience, behavior change, and outcomes.

2.2 Development of online teacher
training program for providing
neuroscience-informed mental health
intervention

The first author, who is a Japanese native speaker with a
profound understanding of Japanese culture, designed online
teacher training in the Japanese language. The first author created
an online teacher training program for delivering NIMHI,
comprising four key components: neuroscience education, skill-
building in emotional, physiological, and cognitive regulation
strategies, personalized mental health interventions for classroom
settings, and a phased approach focusing on bottom-up
regulation (emotional and physiological) before introducing
top-down cognitive regulation strategies. Detailed process for the
development of online teacher training program for providing
NIMHTI is reported in author’s prior study (Takizawa et al., 2022).

The first author co-designed this training program by
integrating feedback from Japanese primary school teachers
collected in the author’s needs-analysis study, incorporating
feedback from a panel of six experts, and conducting a focus
group with Japanese primary school teachers and incorporating
their feedback (Takizawa et al., 2023b). This co-design process
was undertaken to ensure that the designed training program and
intervention meet the expectations of the target group of teachers
and provide more engaging, satisfying, and valuable services.
Integrating feedback from teachers and experts, the training
program was designed to involve the completion of hardcopy self-
paced learning materials, along with reading and exercises in 6-10
modules (each module taking 15-20 min to complete), followed
by attendance at a brief live interactive online session (1-2h) with
follow-up support.
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Pre-intervention Student Questionnaires [+

Development of Online Teacher Training Program 12 Weeks
Pre-training Teacher Questionnaires ]4—
Delivery of Online Teacher Training Program
Post-training Teacher Questionnaires %—
Teachers’ Delivery of Intervention to Students ] 4 Weeks

Post-intervention Student Questionnaires and
Teacher Interviews

FIGURE 1
Flow of study.

The hardcopy self-paced learning booklet was 90 pages in
length, comprised seven chapters, and included exercises with
case studies for the development of knowledge and skills in
delivering NIMHI (Table 1). The author developed PowerPoint
slides to accompany a 90-min live interactive session. The slides
were designed to provide a summary of the key points covered
in the booklet and to facilitate discussion and sharing of the
results from the exercises contained in the booklet. Online teacher
training program was designed to provide a checklist that teachers
can use to determine factors that influence individual students in
each classroom and provide personalized intervention to address
those factors that particularly impact on students in the classroom.
The training program was also designed to provide guideline
for individual intervention for addressing different factors that
influence students’ mental health and worksheet that teachers can
use in the classroom for delivering intervention.

2.3 Participants

The participants were 245 Japanese students (M = 133; F=112)
from Grade 3 to 6 aged 8-12 and 20 Japanese teachers (M = 11;
F =9) from a Japanese primary school in the Western Japanese
region. Japanese students included 48 grade 3 students (M = 28; F
= 30), 61 grade 4 students (M = 31; F = 30), 62 grade 5 students
(M = 38; F = 24), and 67 grade 6 students (M = 38; F = 29).
The teachers’ age group ranged between their 20s and 50s, with
70% of them being in their 40s and 50s. Their teaching experience
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varied from 5 to 34 years (M = 18 years). Ten served as homeroom
teachers for Grade 3-6, and the other 10 were assistant teachers
for the same grade levels. The participants in this study represent
typical primary school teachers and students in the regional areas
of Japan.

2.4 Procedure

After obtaining ethical approval from the University of
Queensland Ethics Committees (Ethics Approval Number:
2022/HE000833), the researcher recruited students and teachers
by contacting and describing the purposes of the study to
the school principal of the primary school on the researcher’s
professional network. After obtaining approval from the school
principal, the researcher described the purpose of the study to
students, their parents and teachers with an information sheet
and obtained informed consent from them for participation
in the study. The students completed their questionnaires
during regular classroom hours under the supervision of the
homeroom teachers.

After developing the online teacher training, the researcher
scheduled a date for the online teacher training for teachers
in the primary school. Two weeks before the scheduled date
of the online live interactive session, the researcher sent an
online pre-training teacher questionnaire to teachers via email.
The researcher also provided a hardcopy, self-paced learning
booklet to Japanese teachers and requested that they complete it
before attending the online live interactive session. The researcher
conducted the online live interactive session with Japanese teachers
on the scheduled date via Zoom. Immediately after the online live
interactive session, the researcher requested that teachers complete
the post-training questionnaires created on the Google form.
The researcher also instructed teachers to implement the NIMHI
they learned during the training. The researcher offered follow-
up support to teachers through email and phone consultations,
addressing questions and providing guidance on training content
and intervention implementation.

After teachers delivered the NIMHI to students for 4 weeks, the
researcher conducted post-intervention interviews with the school
teachers who participated in the online training to evaluate the
behavior change after the training. The interviews, which lasted
between 20 and 25 min, were conducted via Zoom and were audio-
recorded with the consent of the interviewees. The recordings were
later transcribed for analysis. In addition to the online interviews,
the researcher also emailed interview questions to teachers who
were unable to attend the scheduled interviews, and obtained their
responses via email.

After teachers delivered NIMHI to students for 4 weeks,
the researcher instructed the teachers to administer the post-
intervention student questionnaires during regular classroom
hours. Same as the administration of pre-intervention student
questionnaires, the homeroom teachers supervised the students
while they completed the questionnaires. The completed post-
intervention student questionnaires were collected by the
researcher, who deidentified the data and entered it into a
password-protected computer.
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TABLE 1 Content of the self-paced learning booklet for online training.

10.3389/feduc.2024.1396271

Title Contents Exercises

1 Introduction Describing the importance of school-based mental health Pick a student in your classroom and complete the attached
intervention by describing that children’s mental health checklist for identifying the activities of the student that may
predicts their social-emotional development, future be neurobiologically influencing their mental health
academic performance, physical and psychological health, conditions
and socioeconomic status in adulthood. Describing that
teachers can provide effective mental health intervention if
they develop appropriate knowledge and skills.

2 Top-down and bottom-up Describing the biopsychosocial model of human Reflect on your experience over the last month and identify

regulation functioning. Describing the bottom-up and top-down situations involving either bottom-up or top-down
regulation of the brain by describing brain structure and regulation of the brain.
function, autonomic nervous system, endocrine system,
immune system, and emotional processing. Describing the
symptoms of mental health problems, such as depression
and anxiety.

3 Autonomic nervous system Describing how bottom-up and top-down regulation of the Reflect on the behaviors of the student you picked in the
brain are involved in the onset, maintenance and exercise in the first chapter and identify situations involving
improvement of mental health problems by describing the the brain’s top-down and bottom-up regulation.
relationship of mental health with the autonomic nervous
system, endocrine system, immune system and
inflammation.

4 The powerful role of emotion Describing the significance of promoting bottom-up Reflect on the behaviors of the student you picked in the
regulation, followed by fostering top-down regulation for exercise in the first chapter and identify situations in which
promoting children’s mental health. Describing the impact either emotion or cognition was taking control over the
of chronic/excessive stress on cognitive functioning. student’s behaviors.

5 Bottom-up and top-down Describing a range of bottom-up regulation strategies and Reflect on teachers’ own experiences and identify situations

regulation strategies top-down regulation strategies for promoting students’ in which they could successfully improve the bottom-up and
mental health. top-down regulation of the brain for improving their own
mental health conditions.

6 Learning and memory Describing the importance of regularly implementing Using the checklist completed in the first chapter, plan
bottom-up and top-down regulation strategies for intervention for improving the bottom-up and/or top-down
reinforcing the adaptive emotional, cognitive, behavioral and | regulation of the student you picked in the first exercise.
physiological pattern by describing the learning and
memory, neural network, and neuroplasticity.

7 Summary The summary of each chapter Reflecting and writing about the most critical learning after

completing the self-paced learning booklet.

TABLE 2 Satisfaction and perception of practicality and ease of understanding of training.

Question item Strongly disagree Disagree Neutral Strongly agree
n % n % %

I am satisfied with the overall learning 0 0 0 0 2 10 12 60 6 30

experience from the training

Contents of training were practical 0 0 1 4 3 15 11 55 5 25

Contents of the training were easy to 0 0 0 0 4 20 11 55 4 20

understand

2.5 Measures

2.5.1 Pre-and post-training teacher
questionnaires

The post-training teacher questionnaire included a self-report
measure of satisfaction with the online training program, consisting
of three items measuring overall satisfaction with the training (Iam
satisfied with the overall learning experience from the training), the
practical usefulness of the learning contents (The contents of the
training were practical and valuable for providing mental health
support to children), and the ease of understanding the learning
contents (The contents of the training were easy to understand). A

Frontiersin Education

Likert-type scale ranging from 0 (strongly disagree) to 4 (strongly
agree) was used for each item, and the total score for learning
satisfaction was calculated. This measure was adopted from the
teacher satisfaction questionnaire developed by Fisher et al. (2010).
The total scores for knowledge, perceived skills, self-efficacy, and
acceptability of NIMHI ranged from 0 to 10, 0 to 24, 0 to 20, and 0
to 16, respectively.

Pre-and post-training teacher questionnaires included 15-item
multiple-choice questions (MCQs) to assess the knowledge gained
from the training in NIMHI. For instance, one of the MCQs
presented a statement: “Improving bottom-up regulation involves
enhancing cognition to positively impact emotional, behavioral,
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and physiological states”. Participants were asked to select a
response from options including “(A) the above explanation is

» «

correct, “(B) the above explanation is incorrect,” “(C) it has not
yet been clarified by neuroscience research,” and “(D) not sure”.
The MCQs were developed for the present study, with reference to
previous studies that used the MCQs to measure knowledge gained
from training (Breckwoldt et al., 2014; Wei et al., 2016). To ensure
the MCQs’ suitability for Japanese teachers, the researcher checked
and confirmed the ease of understanding and level of difficulty with
five Japanese teachers in the researcher’s professional network who
did not participate in the study.

The pre-and post-training teacher questionnaires included self-
report measures with a Likert-type scale (0 = strongly disagree;
4 = strongly agree) for evaluating teachers’ perceived skills, self-
efficacy, and acceptability in delivering NIMHI to children. The
measure for perceived skills had six items (e.g., I have skills
in using neuroscientific knowledge to plan interventions for
children). The measures for self-efficacy (e.g., I feel confident in
using neuroscientific knowledge to understand the mental health
problems of children) and the acceptability of delivering NIMHI
(e.g., I agree that using neuroscientific knowledge helps provide
mental health intervention) had five items each. These measures
were originally designed for the present study in reference to the
measures employed in the previous studies that evaluated training
programs (Bennett-Levy et al., 2012; Weiner et al., 2017).

2.5.2 Post-intervention teacher interviews

The semi-structured teacher interviews inquired about (1)
the details of how school teachers implemented NIMHI after
the training, including the frequency and types of intervention
implemented, (2) perceived changes in students’ mental health after
delivering NIMHI, and (3) perceived benefits of the components of
neuroscience-informed menta health intervention (neuroscientific
knowledge, bottom-up regulation strategies, top-down regulation
strategies, and assessment checklist) for promoting students’
mental health. Additionally, the interviews explored barriers to
implementing NIMHI within the Japanese educational setting and
gathered suggestions for further improving the online teacher
training program.

2.5.3 Pre-and post-intervention student
questionnaires

The student questionnaire incorporated the Stirling Children’s
Wellbeing Scale (SCWBS) (Liddle and Carter, 2015), the school
enjoyment scale (Furuichi and Tamaki, 1994), and emotional
problem subscale of the Strengths and Difficulties Questionnaire
(SDQ) (Goodman, 1997).

The SCWBS (Liddle and Carter, 2015) is a self-report measure
of subjective wellbeing among children aged 8-12. This scale
consists of 15 items that are divided into two dimensions: the
first, Positive Emotional State, consists of six items measuring
hedonic wellbeing (e.g., I've been feeling calm); the second, Positive
Outlook, consists of six items measuring eudaimonic wellbeing
(e.g., I think there are many things that I can be proud of); and the
remaining three items indicate the existence of social desirability.
Each item is rated on a 5-point Likert-type scale (1 = never; 5
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= always). Nishida et al. (2021) translated and tested the SCWBS
with a group of Japanese children aged 8-12 and found reasonable
validity and reliability of the measure with Japanese children. The
scores on SCWBS ranged between 12 and 60 and a higher score
indicates higher subjective wellbeing. In this study, three items
for measuring social desirability were not used because previous
studies identified that a high score on social desirability does not
mean that the scoring on hedonic and eudaimonic wellbeing is
invalid (Nishida et al., 2021).

The School Enjoyment Scale (Furuichi and Tamaki, 1994)
is a 10-item self-report measure of school enjoyment. School
enjoyment is the cognitive appraisal of children’s quality of life at
school and is an important marker of children’s wellbeing at school
(Baker et al., 2003). Each item of the scale presents a statement
that describes enjoyment or motivation for going to school (e.g., “I
enjoy going to school”) and the likeability of school (e.g., “I like this
school”). For each item, children were asked to answer on a five-
point Likert scale (1 = “does not apply” to 5 = “applies”). Studies
reported this scale’s reasonable internal reliability and convergent
validity for Japanese children (Furuichi and Tamaki, 1994). The
total scores ranged between 10-50 and a higher score indicates
higher school satisfaction.

The SDQ (Goodman, 1997) is a 25-item measure rated on a
3-point Likert scale that screens the emotions and behaviors of
children. The SDQ consists of five subscales containing five items:
emotional problems (e.g., I worry a lot), conduct problems (e.g.,
I get very angry), inattention/hyperactivity (e.g., I am restless),
peer problems (e.g., I am usually on my own), and prosocial
behaviors (e.g., I try to be nice to other people). The SDQ has
three different versions rated by oneself, parents, and teachers.
Japanese research (Noda et al., 2013) revealed that the Japanese self-
report version of SDQ had reasonable validity and reliability with
Japanese children and adolescents. This study specifically included
the emotional problem subscale of the self-report SDQ that has five
items with a three-point Likert scale (0 = “does not apply” to 2 =
“applies”) designed to measure the level of anxiety and depression
symptoms for evaluating the level of emotional problems among
children. The emotional problem subscale score ranges between
0-10, with 0-3 representing a low score range, 4a mid-score,
and 5-10 representing a high score range. A score in the high
range indicates that students are likely to have clinically significant
emotional problems.

2.6 Data-analysis

To assess hypothesis 1, the researcher calculated the proportion
of teachers who had either strong or moderate satisfaction with
the online teacher training program. To assess hypothesis 2,
this study conducted a one-way repeated-measures multivariate
analysis of variance (MANOVA) to statistically test the significance
of changes in scores in knowledge, perceived skills, self-efficacy, and
acceptability for delivering NIMHI. The independent variable was
time with two levels: pre-training and post-training. Dependent
variables were knowledge, perceived skills, self-efficacy, and
acceptability of using NIMHI measured at pre-training and post-
training. The final sample size of teachers was 20. The minimum
sample size required for performing a one-way repeated measure
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MANOVA is greater than the number of dependent variables,
which is four in the present study. Hence, it was possible to
perform a one-way repeated measure MANOVA with this sample
size. A power analysis using G-power software (Faul et al., 2007)
indicated that the sample size of 20 teachers was sufficient to
achieve the required power for conducting a one-way repeated
measure MANOVA.

To assess hypothesis 3, the researcher analyzed the interview
data from teachers, identifying the frequency, type, and number
of bottom-up and top-down regulation intervention strategies
delivered by teachers. To assess hypothesis 4, this study conducted
a thematic analysis to analyse the qualitative data collected from
the teacher interviews (Braun and Clarke, 2006). The thematic
analysis involved a systematic process of data familiarization, data
coding, and theme development and revision, which facilitated a
rigorous data interrogation and engagement (Braun and Clarke,
2019). The researcher familiarized themselves with the entire
interview data, coded the data, and identified a set of potential
themes for each interview topic by sorting different codes and
collating all relevant coded data extracts within the identified
themes. Thematic maps were created for each topic and revised
for sorting codes into themes. The researcher then read the
collated extracts for each theme, analyzed a coherent pattern,
and verified the validity of individual themes to reflect the
meanings evident in the dataset. Finally, the researcher defined and
named each set of candidate themes. The co-authors verified the
appropriateness of the identified themes. Any disagreements
in themes were discussed and revised until consensus
was achieved.

To assess hypothesis 4, this study performed a one-way
repeated measures MANOVA to test the significance of changes in
scores for subjective wellbeing, school enjoyment, and emotional
problems between pre- and post-intervention. The independent
variable was time, with two levels: pre-intervention and post-
intervention. The dependent variables were subjective wellbeing,
school enjoyment, and emotional problems. A total of 224
participants responded to both pre- and post-intervention student
questionnaires. A power analysis using G-power software (Faul
et al., 2007) indicated that the sample size of 224 students was
sufficient to achieve the required power for conducting a one-way
repeated measure MANOVA.

10.3389/feduc.2024.1396271

3 Results

All teachers (n = 20) completed both the pre- and post-training
questionnaires and participated in post-training interviews. Five
teachers completed the interviews online, while 15 teachers
responded to interview questions via email. The percentage of
missing responses for each measure was <5% for the pre- and
post-training questionnaires. Similarly, 224 students from grades
3-6 (91.4% of total participants) completed the pre-intervention
student questionnaires, while 235 students from grades 3-
6 (98.7% of full participants) completed the post-intervention
questionnaires. The percentage of missing responses for each
measure was also <5%. Data screening revealed no systematic
pattern for missing responses on the items of each measure. Hence,
to minimize the loss of data, pairwise deletion was employed for
handling missing data.

3.1 Teachers' learning satisfaction with
online teacher training

The results supported hypothesis 1 that Japanese teachers have
high satisfaction with learning from online training. Ninety per
cent of teachers strongly agreed or agreed that the overall learning
experience of the online training was satisfying, 80% of teachers
strongly agreed or agreed that the contents of the online training
were practical, and 75% of teachers strongly agreed or agreed
that the contents of the online training were easy to understand
(Table 2).

3.2 Changes in teachers’ knowledge, skills,
self-efficacy and acceptability of using
neuroscience-informed mental health
intervention before and after the training

The results supported hypothesis 2: Japanese teachers have
higher knowledge, skills, self-efficacy, and acceptability of using
NIMHI after online training. The dataset met assumptions for
performing one-way repeated measure MANOVA (Table 3). The

TABLE 3 Teachers’ knowledge, perceived skills, self-efficacy and acceptability of using neuroscience-informed mental health intervention at pre-and
post-training.

Variables Skewness Kurtosis Levene's
statistic
Knowledge Tl 20 2.10 1.25 0-5 0.61 0.69 0.19 0
Knowledge T2 20 6.70 1.03 5-9 0.63 0.04 0.28 0.41
Perceived skills T1 20 4.70 2.76 1-9 0.83 —0.73 —0.38 0.14
Perceived skills T2 20 14.95 2.95 10-20 0.78 —0.19 ~1.08 2.86
Self-efficacy Tl 19 5.40 3.01 1-10 0.73 —0.09 —0.27 0.40
Self-efficacy T2 19 12.75 321 6-17 0.79 —0.67 —0.68 0.28
Acceptability Tl 19 7.65 3.13 2-12 0.81 —0.55 0.33 0.12
Acceptability T2 19 11.90 243 8-17 0.84 0.23 —0.22 1.46
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TABLE 4 Relationship between knowledge, perceived skills, self-efficacy and acceptability of using neuroscience-informed mental health intervention

at pre-and post-training.

Time 1 2 3 4 ) 6 V4 8
1 Knowledge T1
2 Knowledge T2 0.00
3 Perceived skills T1 0.22 0.20 -
4 Perceived skills T2 0.34 0.18 0.08
5 Self-efficacy T1 —0.05 0.05 0.02 0.02
6 Self-efficacy T2 0.16 0.36 0.11 0.29 0.25
7 Acceptability T1 0.20 —0.08 0.18 0.13 0.39* 0.42*
8 Acceptability T2 0.00 0.39* 0.10 0.16 0.15 —0.05 0.02 -

TABLE 5 Average frequency of teachers’ intervention activities.

The average frequency of Proportion
performing intervention of
activities teachers
Four times a week 4 20%
Three times a week 13 65%

Two times a week. 3 15%

skewness and kurtosis for the distribution of each dependent
variable were respectively between +1 and—1 and between +2 and
—2 (George and Mallery, 2010). There were no extremely high
correlations between each dependent variable (r <0.90), which
supported the assumption of no multicollinearity (Table 4). The
results of Levene’s test were not significant for all dependent
variables, supporting the assumption of homogeneity of variances
for each dependent variable. Internal reliability of measures at
pre-and post-training was all acceptable (o« = 0.61-0.84).

A repeated measure MANOVA revealed a large main effect
of time, Wilk's Lambda = 0.016 [F(4;4 =221.03, p < 0.01, n?
=0.95]. There was a large main effect of time for knowledge [F(; 19)
=147.91, p< 0.01, Cohen’s F = 0.89], skills [F (; 19y = 161.32, p <
0.01, n* = 0.86], self-efficacy [F(,13) =118.84, p< 0.01, Cohen’s
F = 0.89] and acceptability of using NIMHI [F(; 15y =24.97, p<
0.01, Cohen’s F = 0.57]. These results indicated that there was a
significant improvement in teachers’ knowledge, perceived skills,
self-efficacy, and acceptability of using NIMHI after attending the
online training.

3.3 Teachers’ implementation of
neuroscience-informed mental health
intervention

The results supported hypothesis 3: Japanese teachers actively
implement NIMHI after attending online training. All teachers
reported using the student checklist provided in the training
program to assess students’ bottom-up and top-down regulation
activities and understand their needs in the first week following the
online teacher training. The frequency of teachers’ interventions is
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TABLE 6 Number of bottom-up and top-down regulation activities
performed by teachers.

Number of Proportion of
bottom-up and teachers
top-down

regulation

activities

performed by

teachers

10 1 5%

9 3 15%

8 4 20%

7 7 35%

6 5 25%

5 1 5%

summarized in Table 5. All Japanese teachers implemented bottom-
up and/or top-down regulation strategies for students in the
classroom at least twice a week using the provided intervention
sheets 4 weeks after attending the training (Table 6). In addition,
85% of Japanese teachers implemented one or more bottom-up
and top-down regulation strategies at least three times a week. All
teachers implemented at least five types of bottom-up and top-
down regulation strategies 4 weeks after attending the training.
Ninety percent (90%) of teachers implemented six or more types
of bottom-up and top-down regulation strategies 4 weeks after
attending the training. Tables 7, 8 presents the bottom-up and
top-down regulation strategies implemented by teachers.

3.4 Changes in students’ mental health

There were mixed findings regarding the hypothesis 4: Japanese
children have better mental health after receiving the teacher-
delivered neuroscience-informed mental intervention. The dataset
met all assumptions for performing a one-way repeated measure
MANOVA (Table 9). The skewness and kurtosis for the distribution
of each dependent variable were respectively between +1 and —1
and between +2 and —2 (George and Mallery, 2010). There were
moderate correlations between each dependent variable (r < 0.90)
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TABLE 7 Types of bottom-up regulation activities performed by teachers.

Bottom-up The
regulation proportion
activities of
promoted by teachers
teachers implemented

1 Promotion of 15 75%
adequate hydration

2 Regulation of room 14 70%
temperature

3 Regulation of air 14 70%
quality

4 Improvement in 12 60%
posture

5 Promotion of 11 55%
positive social
interactions

6 Engagement in arts 9 45%

7 Regulation of 8 40%
humidity

8 Regulation of diet 8 40%

9 Relaxation (muscle 8 40%
relaxation)

10 Promotion of 8 40%
diaphragm
breathing

11 Imagery 7 35%

12 Promotion of 7 35%
exercise

13 Regulation of 5 25%
sleeping

14 Laughter 4 20%

15 Expression of 4 20%
feelings

16 Promotion of hot 4 20%
bath

17 Nature exposure 3 15%

18 Interaction with 0 0%
animals

19 Promotion of 0 0%
adequate
sunbathing

(Table 10), which supports the assumption of no multicollinearity.
Levene’s test was not significant for all dependent variables that
support the assumption of homogeneity of variances for each
dependent variable.

The results of a repeated measure MANOVA revealed no
significant effect of time (Wilk's Lambda=0.995, F (3,194) =0.35,
ns, 01), indicating no difference in students’ subjective wellbeing,
emotional problems and school enjoyment between pre-and post-
intervention. In addition, there was no interaction between time
and gender [Wilks Lambda = 0.988, F(3194y =0.81, ns], no
interaction between time and grade level [Wilk’s Lambda = 0.941,
F(9,472) =0.1.32, ns], and no interaction between time, gender and
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TABLE 8 Types of top-down regulation activities performed by teachers.

Top-down The

regulation proportion

activities of

promoted by teachers

teachers implemented
1 Mindfulness 7 35%

(paying attention to

positives in daily
life, findings own
strengths and
positive aspects,
and finding others’
strengths and
positive aspects)

2 Cognitive 5 25%
restructuring
(development of
positive thinking
patterns)

grade level [Wilk's Lambda = 0.926, F(9475) =0.1.68, ns]. These
results indicated that, regardless of students’ gender and grade
level, there was no difference in students’ subjective wellbeing,
emotional problems, and school enjoyment between pre- and post-
intervention.

Contrary to the quantitative analysis of student questionnaires,
the qualitative analysis of post-intervention teacher interviews
supported hypothesis 4: Japanese children have better mental health
after receiving teacher-delivered neuroscience-informed mental
intervention. Fourteen teachers (70% of teachers) reported that they
found some improvement in students’ mental health (Table 11).
Nine teachers (45% of teachers) reported improvement in students’
emotional problems, such as more stable emotions, being less
anxious and depressed. Seven teachers (35%) reported positive
changes in students’ subjective wellbeing, such as presenting more
positive moods and emotions after delivering the intervention. Five
teachers (25%) reported noticing changes in students’ behaviors,
such as being less reactive, having better abilities to concentrate in
the classroom, and less argument in the classroom.

3.5 Benefits of components of
implementing neuroscience-informed
mental health intervention

The analysis of post-intervention interviews found that 16
teachers (80%) reported the benefits of learning neuroscientific
knowledge, including improvement in confidence for providing
mental health support to students (1 = 16; 80%), improvement
in communication with students and caregivers regarding mental
health problems (n = 10; 50%), and improvement in collaboration
with other teachers for providing mental health support (n =
8; 40%).

Fourteen teachers (70%) reported the benefits of different
bottom-up regulation strategies, including promotion of adequate
hydration (n = 12; 60%), physical intervention, such as maintaining
an upright posture, practicing muscle relaxation, and promoting
diaphragmatic breathing (n = 10; 50%), and imagery (n = 5; 25%).
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Nevertheless, teachers reported that some bottom-up regulation
strategies were not helpful, including lifestyle interventions besides
promotion of hydration, such as diet, sleep, exercise, and hot baths
(n = 10; 50%), and other bottom-up regulation strategies, such as
laughter and nature exposure (1 = 5; 25%).

Out of the 20
incorporated

teachers, seven teachers (35%)

mindfulness and/or cognitive

their

either

restructuring activities into teachers
(30%) that
strategies were beneficial for promoting students mental
health. Three teachers (15%) highlighted the effectiveness
of cognitive restructuring activities in promoting students’
mental health.

All 20 teachers utilized an assessment checklist as part of

practice.  Six

specifically  reported top-down  regulation

their intervention process. The majority of teachers, 17 out of
20 (85%), reported that the learning and implementation of
the assessment checklist proved to be beneficial for gaining
needs

a comprehensive understanding of their students’

(n = 15; 75%) and selecting and implementing suitable
bottom-up and top-down regulation interventions for their

students (n = 14; 70%).

3.6 Barriers to implementing
neuroscience-informed mental health
intervention

Six teachers (30%) reported needing more time and assistance
to effectively deliver NIMHI because it involves a wide range of
intervention strategies. In particular, teachers reported difficulties
in delivering top-down regulation activities, such as cognitive
restructuring, because they were not familiar with them and that
they required more assistance and time for effectively delivering
these interventions. Five teachers (25%) reported that they had
limited time to provide the intervention to students. Five teachers
(25%) reported difficulty delivering the regular intervention to all
students in the classroom due to frequent absences of students
under the COVID-19 pandemic.

3.7 Teachers' suggestions for
improvement of online teacher training

Five teachers (25%) reported that it was more useful if
they could use the application on students’ tablet computers to
identify students’ mental health needs and deliver interventions
to students. Teachers explained that, while many teachers
initially experienced difficulties integrating ICT into teaching in
the classroom, they gradually became used to using different
types of ICT by using a computer, projector and student
tablet computer.

Three teachers (15%) reported that to reduce teachers’ time
and energy required for providing intervention, it would be
helpful if teachers could show a video clip that describes and
demonstrates each intervention strategy to students via an App on
the tablet computer.
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4 Discussion

4.1 Overview

The present study sought to evaluate a co-designed online
teacher training program for Japanese teachers to deliver NIMHI
to children. To achieve this objective, the present study addressed
four hypotheses: (1) Japanese teachers have high satisfaction with
learning from online training; (2) Japanese teachers have higher
knowledge, skills, self-efficacy, and acceptability of using NIMHI
after attending online training; (3) Japanese teachers actively
implement NIMHI after attending online training; (4) Japanese
children have better mental health after receiving the teacher-
delivered NIMHI.

4.2 Effectiveness of online teacher-
training program

This study supports hypotheses 1, 2, and 3, demonstrating
the success of a co-designed online teacher-training program
in engaging and stimulating Japanese teachers. The program
created an environment conducive to effective learning and
implementation of NIMHI. Furthermore, it effectively promoted
teachers’ learning, enabling them to deliver interventions.
Additionally, the program successfully promoted behavioral
change among teachers, facilitating the adoption of NIMHI in
the classroom. These findings offer a fresh perspective on the
effectiveness of utilizing digital technology, specifically online
interactive learning coupled with self-paced learning booklets,
as an effective modality for delivering training to Japanese
teachers. These insights align with international studies (Bragg
et al., 2021) that emphasize the efficacy of online modalities in
teacher-training programs. The present study’s findings contribute
a novel perspective, suggesting that co-design is a promising
approach in developing online teacher-training programs that
achieve satisfaction, foster learning, and produce behavioral
changes among teachers. This aligns with international studies
(Kelly et al., 2019; Ey and Spears, 2020) that demonstrate the
effectiveness of co-design in designing engaging, satisfying, and
valuable teacher-training programs. However, the study found
mixed support for hypothesis 4, and therefore did not definitively
support the effectiveness of online teacher training in promoting
Japanese children’s mental health due to mixed findings on
its impact.

The findings suggest that the online teacher-training program
aimed at delivering NIMHI to Japanese children may have had a
limited impact on fostering positive changes in students’ mental
health. The discrepancy observed between the effectiveness of the
online teacher-training program in promoting children’s mental
health, as indicated by statistical analysis, and the qualitative
reports from teachers, can be partially attributed to expectation
bias. This bias arises when individuals’ preconceived notions about
the effectiveness of an intervention shape their perceptions of
the outcomes (De Boer et al., 2010). The majority of Japanese
teachers displayed a moderate to strong interest in learning
about NIMHI. Consequently, Japanese teachers may have been
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TABLE 9 A summary of subjective wellbeing, school enjoyment, and emotional problems among primary school students at T1 and T2.

Variables Time n M SD Range o Skewness Kurtosis Levene's
stati
Subjective wellbeing | T1 224 43.1 1.25 12-60 091 —0.48 —0.43 0.82
Subjective wellbeing | T2 235 438 1.03 12-60 0.83 —0.66 —0.18 0.92
School Enjoyment T1 221 35.6 2.76 10-50 091 —0.58 —0.29 0.45
School Enjoyment T2 235 353 2.95 10-50 0.85 —0.45 —0.44 1.92
Emotional problem T1 221 3.02 3.01 0-10 0.78 0.74 —0.37 0.74
Emotional problem T2 235 2.89 321 0-10 0.84 0.75 —0.42 2.28

TABLE 10 The relationships between subjective wellbeing, emotional problem, and school enjoyment among Japanese primary school students.

Time 1 2 3 4 5 6
1 Subjective wellbeing | T1 -
2 Subjective wellbeing | T2 0.58** -
3 School Enjoyment T1 0.64** 0.35** -
4 School Enjoyment T2 0.42** 0.58** 0.54** -
5 Emotional problem T1 —0.36** —0.22** —0.22%* —0.20** -
6 Emotional problem T2 —0.19** —0.30** —0.08 —0.28** 0.63** -
**p < 0.01.

more inclined to report improvements in children’s mental
health resulting from the implementation of NIMHI, possibly
more so than the objectively measured improvements. The
absence of quantitative support for the effectiveness of online
teacher training suggests that the program’s effectiveness may
be negligible.

The present study found that the effectiveness of NIMHI
could be impeded by the barriers reported by teachers when
implementing NIMHI. These barriers include a lack of time
and support for effectively delivering a wide range of bottom-up
and top-down regulation strategies, limited time for teachers to
prepare for providing intervention, and frequent student absences
due to COVID-19 infections. Some teachers reported difficulties
in delivering top-down regulation strategies, such as cognitive
restructuring, because they were not familiar and that they required
more assistance and time to effectively provide these interventions.
The duration of many school-based mental health intervention
programs found effective in promoting mental health among
children was 8 weeks or longer (Takizawa et al., 2023b). Therefore,
the intervention duration in the present study may be insufficient
to produce statistically significant changes in children’s mental
health. Furthermore, in the present study, follow-up support during
the 4 weeks of interventions was only provided to teachers who
actively contacted the researcher, and not all teachers received
equal support. Providing regular catch-up sessions where all
teachers can participate and supporting the implementation of
interventions could be useful in improving the effectiveness of
the interventions provided to students. Previous studies that have
offered teacher training in implementing top-down regulation
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strategies, such as cognitive restructuring with children did not
specifically report encountering such challenges (Matsumoto and
Shimizu, 2016; Yamamoto et al., 2017). Therefore, it is possible
that the quality of instruction and support provided to teachers for
implementing top-down regulation strategies were insufficient in
the present study.

Japanese teachers provided suggestions on how to overcome
some of the barriers to the effective administration of intervention.
They suggested that using a tablet application with video clips for
delivering checklist assessments and intervention with different
bottom-up and top-down regulation strategies could effectively
remove these barriers, especially as Japanese teachers have become
more familiar with such applications for academic teaching in the
classroom since the start of the COVID-19 pandemic. Additionally,
teachers recommended using an App on students’ tablet computers
to make it easier to deliver checklist assessments and interventions,
saving time and energy for preparation. They also suggested
that presenting video clips, for example, via a tablet App for
delivering the intervention, could improve fidelity in implementing
different types of bottom-up and top-down regulation strategies,
as some intervention strategies, such as meditation and the
development of a positive thinking pattern, are complex for
teachers to deliver without adequate training. Although research
on the effectiveness of using digital technology for promoting the
mental health of Japanese children is still limited, there is a growing
body of international evidence suggesting that integrating digital
technology into mental health interventions can be effective in
promoting mental health among children (Donker et al, 2013;
Hollis et al., 2017). Hence, if the online teacher-training program
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TABLE 11 Teachers’ perceived benefits and challenges of using neuroscience-informed mental health intervention.

Topic

Qualitative Changes in Students’ mental health

Th

Reduced emotional problem

Illustrative quote

‘Students have more stable emotions and have less up and down with better abilities in controlling their emotions even
though I have not yet seen a dramatic improvement in students’ mental health conditions.”

Reduced social and behavioral problem

‘Students are less reactive and have better management of their behaviors in the classroom. They are a bit more friendly to
each other, maybe fewer arguments in the classroom.”

Higher subjective wellbeing

‘Students look more positive and happier with more smiles on their faces. They are trying to be more positive even though
the pandemic has been difficult for them.’

Benefits of components of
NIMHI

Neuroscientific knowledge

Building Confidence for Providing
Intervention

‘I felt more confident about providing mental health intervention to students because I know I am providing intervention
based on scientific evidence.”

More Effective Communication with
Students and Caregivers

‘Having an objective understanding of students’ mental health and behaviors, I became less irritated with students’
behaviors and that helped me to more effectively communicate with students and caregivers’

Improved Corporations between Teachers

‘Learning neuroscientific knowledge helped teachers to gain a common language to speak, and a common goal to work on
that helped us to work together and provide intervention to students across different classrooms.”

Bottom-up regulation
strategies

Lifestyle Activities

I felt the promotion of hydration among students was useful because it was something easy to do and the whole
classroom could work together every day, but I felt unsure if the regulation of diet and sleeping helped because most
students were already good at those activities.’

Physical Intervention

‘I felt the combination of diaphragm breathing, muscle relaxation, and practice of up-right posture helped my students
because they can actively practice those skills on a daily basis and helped them to realize the improvement as they
practice.”

Physical Environment

“The regulation of temperature, humidity, and air-quality could be effective, but it was difficult to realize. Maybe, their
effects were slowly making changes to students’

Other Intervention Strategies

‘Tmagery activities were easy to perform in regular classroom hours and helped students to effectively calm down and
focus on learning. Students also liked these activities.”

Challenges in identifying effective
intervention strategies

‘Tam not sure which strategies were effective because I implemented multiple strategies to students’

Top-down regulation
strategies

Mindfulness

‘Students liked doing mindfulness activities. It helped students become more mindful of positive things in themselves and
other students. It might have helped them to have more positive emotions and develop better relationships with other
students’

Cognitive restructuring

‘Cognitive restructuring activities helped students to develop skills in thinking more positively about situations. I think it’s
very important especially when students are facing difficulties with the pandemic.”

Assessment checklist

Understanding students’ circumstances

“The application of the checklist helped me to better understand students’ individual differences in circumstances and
how a difference in engagement in different activities could influence each student.’

Choosing suitable intervention strategies

“The results of the assessment checklist helped me to identify a set of strategies potentially suitable for promoting students’
mental health in my classroom.”

Barriers to implementing NIMHI

Wide range of intervention strategies

‘I need more time to digest the training contents and provide more variety of mental health intervention described in
training.’

Time required for preparation

‘While the intervention poster was easy to use in the classroom, I was still required to spend much time preparing to
describe the intervention to students’

(Continued)
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TABLE 11 (Continued)
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Themes

‘There were frequent absences of students due to family COVID-19 infection that made it difficult to regularly deliver the

intervention to all students in the classroom.’

‘It would be useful if students could work on intervention exercises on the App. Students and teachers are more used to

>

using tablets in the classroom.

It would be helpful to show students educational video clips that describe and demonstrate different bottom-up and
top-down regulation activities. It will help inexperienced teachers to effectively deliver the intervention to students.”

B

Frequent absences of students

Tablet App for assessment and intervention

Video clips

Suggestions for improvement

10.3389/feduc.2024.1396271

provided a tablet App with video clips that they could use for
delivering NIMHI, it could be more effective in improving the
mental health of Japanese children.

The effectiveness of the online teacher-training program could
also be impeded by the range of intervention strategies taught
by the program. The majority of teachers who used top-down
cognitive regulation strategies reported them to be effective
in promoting students’ mental health. However, only 35% of
teachers implemented top-down cognitive regulation strategies.
Additionally, certain bottom-up regulation strategies, such as
physical interventions, promoting hydration, and utilizing imagery
were found to be useful by the teachers. However, some physical
intervention strategies, such as muscle relaxation and promotion
of exercise, and imagery were used by 40% or less of teachers
even though teachers reported these intervention strategies to be
particularly effective. Furthermore, teachers did not report the
benefits of regulating the physical environment, other lifestyle
activities (diet, sleep, physical activity, sunlight exposure, and
hot baths), and other bottom-up regulation strategies (nature
exposure, engagement in arts, promotion of social interactions,
and expression of feelings) in improving students’ mental health.
Therefore, the teacher-training program could be more effective
in promoting students’ mental health if it focused on a narrower
range of bottom-up regulation strategies, limited to those reported
by Japanese teachers to be useful, such as physical interventions,
hydration regulation, and imagery activities. This, in addition
to providing neuroscience education, teaching the assessment
checklist, and offering top-down regulation strategies, could further
support teachers in their efforts to promote students’ mental health.

In summary, the findings of the current study suggest that
the co-designed online teacher-training program for providing
NIMHI to Japanese children may not have demonstrated sufficient
effectiveness in enhancing the mental health of Japanese children.
To enhance the efficacy of online teacher-training programs, several
strategies can be considered. These include the provision of a
tablet application for streamlined assessment and intervention
delivery, enabling teachers to more effectively administer NTHMI
to children. Additionally, emphasizing the teaching of focused
intervention strategies, which teachers have reported as particularly
valuable, could be considered for improvement.

4.3 Limitations of the present study

The participants were teachers and students from a public
primary school located in a regional city in western Japan. Thus,
the generalisability of the results to the broader population in
Japan may be limited. The scope of the assessment of students’
mental health was restricted in this study. Furthermore, there exists
a gap in studies supporting the validity of the Japanese version
of the self-report SDQ for 8-year-olds, whereas previous research
has substantiated the validity of the English self-report SDQ for
children aged 8 to 17 and the Japanese self-report version for
children aged 9 to 17 (Muris et al., 2004; Noda et al., 2013). Hence,
the application of the Japanese self-report SDQ could have limited
validity with 8-year-old Japanese children in the present study.
There was a lack of control group that could reduce the accuracy of
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evaluation. Although the co-researchers evaluated the suitability of
the identified themes, the primary author exclusively conducted the
thematic analysis of the teacher focus group without independent
parallel analysis by other researchers. Consequently, the qualitative
basis supporting the effectiveness of the online teacher-training
program in enhancing Japanese children’s mental health could have
limited reliability.

5 Conclusions

The present study provided novel insight regarding the
effectiveness of a co-designed online teacher-training program for
providing NIMHI to Japanese children. The findings contribute a
novel perspective, suggesting that co-design holds promise as an
effective approach in developing online teacher-training programs
that not only achieve reasonable satisfaction but also effectively
foster learning and bring about behavioral changes among teachers.
The findings also offer a fresh perspective on the effectiveness of
utilizing digital technology, specifically through online interactive
learning coupled with self-paced learning booklets, as an effective
modality for delivering training to Japanese teachers. However, the
absence of quantitative support for the effectiveness of the online
teacher-training program could suggest that the effectiveness of
the online teacher-training program may not have been sufficiently
robust to be detected by statistical testing. Further improvement
in the online teacher-training program would be useful for
effectively improving Japanese children’s mental health, such as
providing tablet applications to assist teachers in implementing
suitable intervention strategies and teaching more focused range
of strategies. Future studies could employ better study design for
evaluation, such as randomized controlled trial and have multiple
reviewers independently extracting themes for qualitative analysis.
Once a future study establishes the robust effectiveness of such
online teacher-training programs, there is potential to adapt and
extend their implementation to a broader Japanese population and
even other cultural contexts, with necessary cultural adjustments.
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