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Publication note: The English version of this statement corresponds Preface I
to the content of the German publication in September 2024.

Preface

The well-being and development opportunities of children and adolescents are extremely
important for the future development of our society. However, these are under threat in
many ways, not least from the effects of crises and wars.

Recent psychological and neuroscientific research shows that the self-regulation skills
of children and adolescents play a central role in their well-being and opportunities
for development. These skills encompass cognitive, emotional, motivational and social
skills that allow them to achieve personal goals and react flexibly to change. These in-
clude the ability to focus ones own attention and be fully aware of factors that can be
distracting, such as the intensive use of social media. The ability to regulate emotions
and social skills are also critical.

One of the main tasks of the German National Academy of Sciences Leopoldina is to
provide evidence-based advice to policymakers and the public. For this reason, the
Leopoldina is publishing with this statement. It has been prepared over the past two
years by an interdisciplinary working group dedicated to addressing how to include the
promotion of self-regulation skills in children and adolescents as an evidence-based
guiding principle in the German school and education system.

The statement is based on the fundamental values of free personal development and
responsible coexistence: self-regulation skills are not only worth encouraging in terms
of achieving resilience with regard to health and providing an excellent education for
children and adolescents, but are also indispensable skills for developing successful
social relationships, worthwhile cultural participation and the broadest possible demo-
cratic involvement.

I would like to thank the spokespersons and all contributors in the working group, the
reviewers and experts involved who have worked and commented on this statement
over the past two years.

Prof (ETHZ) Dr Gerald Haug,
President of the German National Academy of Sciences Leopoldina



I Summary and recommendations for action

Summary and recommendations for action

Children and adolescents are the future of our society and, as the psychological and
neuroscientific research of recent years has shown, self-regulation skills are highly im-
portant for their well-being and development, particularly their mental and physical
health, education and social participation. They include cognitive, emotional, motiva-
tional and social skills that allow them to achieve personal goals and react flexibly
to change. They also include the independent organisation of tasks, focussing atten-
tion, the conscious experience of emotions without acting impulsively, and the ability
to manage social conflicts and actively participate in decision-making.

Numerous studies have now shown that there are now considerable threats to the well-
being and development opportunities of young people: Many are suffering from sig-
nificant mental health problems. Fundamental changes to the world they live in, such
as wars and the climate crisis, lead to significant concerns and deep fears about the
future. The physical health of many young people is also at risk, particularly due to
an unhealthy diet and lack of exercise. In the area of education, low levels of compe-
tence in maths, reading and science are of concern. Significant risk factors for children
and adolescents include mentally ill parents, low socio-economic status of the family,
refugee and immigrant backgrounds as well as experiences of violence and bullying.
Despite their advantages, digital media and technologies are also a considerable threat.

The state and society have a responsibility to respond quickly and appropriately to in-
creasing threats to the well-being and development opportunities of children and ado-
lescents. On the one hand, this follows from the UN Convention on the Rights of the
Child, the preamble to the Constitution of the World Health Organisation, and German
Basic Law. On the other hand, it is important to note the considerable negative conse-
quences of a deterioration in the well-being and development opportunities of children
and adolescents for German society and the economy, e.g. the considerable costs of
mental illness and the waste of educational potential.

Due to the key importance of self-regulation skills for the well-being and development
opportunities of young people, this statement recommends that promoting these skills
should be made a further guiding principle of the German education system. Of course,
it is still extremely important to improve the political, economic and social framework
conditions. This includes, for example, appropriate socio-economic support for fami-
lies and single parents and the sustainable improvement of often unsatisfactory con-
ditions and structures in day care centres and schools. In addition, the strategies of
some industries that specifically influence the preferences and behaviour of children
and adolescents need to be counteracted. This applies to transnational social media
providers as well as food, tobacco and alcohol companies. However, the local, personal
skills of individuals in self-regulating their own behaviour and the successful global
self-regulation of whole societies are two aspects of the same phenomenon. Due to the
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aforementioned importance of self-regulation in all aspects of well-being and develop-
ment opportunities, this statement and the recommendations for action relate to the
first aspect, without in any way diminishing the importance of the second.

The development of self-regulation skills in children and adolescents is characterised
by their genetic disposition as well as their environment and living conditions. In early
childhood, the family context plays a critical role. As children grow up, self-regulation
skills then need to be developed further in day care centres and schools. Research has
shown that there are demonstrably effective approaches to achieve this. It is extremely
important to create a conducive environment for development and learning which in-
cludes cognitive activation and constructive support. It is also fundamental to promote
appropriate mental health literacy — i.e. the understanding that self-regulation skills
can be learnt — and to develop the ability to apply these in an appropriate manner. Other
important evidence-based ways of encouraging self-regulation skills include behav-
ioural and/or cognitive-behavioural approaches, mindfulness and compassion-based
methods. These approaches are already being used in many programmes nationally
and internationally. Digital apps and other digital technologies have the potential to
effectively support such programmes. In addition, promoting the self-regulation skills
of children and adolescents in day care centres and schools requires qualified teaching
staff and appropriate resources in the education system. An efficient and trustworthy
network of stakeholders in the education and healthcare systems is essential.

In this context, the German National Academy of Sciences Leopoldina recommends the
following:

1. Promoting the self-regulation skills of children and adolescents should
become a further guiding principle of the German education system.

a. This guiding principle should be integrated into

i. thestandards and recommendations of the Standing Conference of the Ministers
of Education and Cultural Affairs of the Lander (KMK) for education in Germany
and

ii. the educational plans and school curricula of the German federal states,

iii. the curricula for the initial, continuing and further training of educational and
teaching staff, also in teacher training courses,

iv. the concepts of providers of day care centres and schools.

b. The relevant bodies of educational institutions such as parents’ or school councils
should be involved in a discussion on the promotion of self-regulation skills and
integrated into teaching concepts accordingly.

c. Associations and trade unions in the German education system should also be in-
volved in a discussion on the importance of promoting self-regulation skills. They
should be involved so as to make this a further guiding principle of the German
education system.
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2. Indicators! for the self-regulation skills of children and adolescents
should be developed and/or developed further and included as part
of the nationwide monitoring of education as well as the data-based
school and curriculum development of the German federal states.

a. The KMK should commission the Institute for Quality Development in Education
(IQB) or another educational research institute to develop indicators for the
reliable measurement of self-regulation skills or further develop existing indicators.

b. Using these indicators, the self-regulation skills of children and adolescents
should become part of the nationwide monitoring of education, for example in the
IQB’s education trends and the National Education Report.

¢. The Ministries of Education and Cultural Affairs and other responsible state
ministries should include the self-regulation skills of children and adolescents in
data-supported school and curriculum development and also use the corre-
sponding indicators.

d. In addition, the data foundation on mental health and other aspects of children’s
and adolescents’ well-being and opportunities for development should be improved
and integrated into the routine health screening of all health and counselling
professions. Innovative and real-life survey methods (e.g. real-time surveys via
smartphones) should be used in an appropriate manner. In the future, preschool
children should also be included in these surveys.

3. Effective strategies for promoting self-regulation skills in German day
care centres and schools should be developed, introduced nationwide
and on a long-term basis, and be continuously evaluated and improved.

a. On the basis of tried-and-tested educational and teaching models, such as the
three basic dimensions (effective classroom management, cognitive activation,
constructive support), the promotion of self-regulation skills should be integrated
into everyday educational and teaching practice as well as into the training, study
and initial, further and advanced training of education professionals.

b. To achieve this, day care centres and schools should develop joint ideas and
conceptsbased on the available scientific findings, which are shared by all education
professionals in the respective institution. All of those involved in the day care
centres and schools should be included, and the individual needs and strategies of
day care centres and schools should be taken into account.

c. In addition, it should be included as part of existing school subjects, on project
days, as part of class teacher lessons, full day school programmes, childcare
programmes, etc. There should also be programmes for all children and
adolescents as well as for specific groups, such as particularly vulnerable children
and adolescents that enable them to learn suitable ways of strengthening their
self-regulation skills.

1 Indicators are defined as metrics for evaluating certain characteristics.
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d. These programmes should be developed, continuously evaluated and improved, in
cooperation with university and non-university research institutions, relevant state
institutes, day care centres and schools. Scalability? and sustainability should be
taken into account from the outset. This research could be included in the German
Federal Ministry of Education and Research (BMBF) programme “Empirical
Educational Research” or a separate funding line.

2 Scalability refers to the efficacy in every day conditions with many participants.



I Introduction

1 Introduction

Children and adolescents are the future of our society and, as the psychological and
neuroscientific research of recent years has shown, self-regulation skills are of criti-
cal importance to their well-being and development opportunities, particularly to their
mental and physical health, education and social participation. They include cognitive,
emotional, motivational and social skills that allow them to achieve personal goals and
react flexibly to change. They also include the independent organisation of tasks, atten-
tion control, the conscious experience of emotions without acting impulsively, and the
ability to manage social conflicts and actively participate in decision-making.

Numerous studies have now shown that there are considerable threats to the well-
being and development opportunities of young people3: Many are suffering from mental
health problems such as anxiety disorders, depression, attention-deficit hyperactivity
disorder and social behaviour disorders. Fundamental changes to the world they live
in, such as wars and the climate crisis, lead to significant concerns and deep fears about
the future.> The physical health of many young people is also at risk, especially due to
unhealthy diets and a lack of exercise.® In the area of education, low levels of compe-
tence in maths, reading and science are of concern.” Many do not achieve the minimum
standards considered necessary for full participation in society.® Significant risk factors
for children and adolescents include parents with mental illnesses®, low socio-econom-
ic status of the family*, refugee and immigrant backgrounds* and experiences of vio-
lence and bullying®. Despite their benefits, digital media and technologies are also a
considerable risk?.

Aim of this statement
The state and society need to take urgent action and react quickly and appropriately

to these threats and promote the well-being and development opportunities of young
people in a sustainable and effective manner.

3 Detailed explanations and further evidence for the following can be found in Section 2 “Vulnerability and resilience”.

4 We cite an older study, which provides a good overview: Ravens-Sieberer et al. 2007. We discuss more recent results
and the connection with the pandemic in Section 2.

5 Ravens-Sieberer et al. 2023.

6 Robert Koch Institute 2021, Schmidt et al. 2024.
7 OECD 2023.

8 Stanat et al. 2023, p. 67.

9 Beardslee et al. 2011.

10 Klasen et al. 2017.

11 OECD 2023.

12 Schmid et al. 2022, Baldwin et al. 2023.

13 Committee on the Impact of Social Media on Adolescent Health 2023, The U. S. Surgeon General 2023.
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Due to the key importance of self-regulation skills for the well-being and development
opportunities of children and adolescents, this statement recommends that they should
be made a further guiding principle of the German education system and provides spe-
cific recommendations for action based on current scientific findings. Of course, it is
still extremely important to improve the political, economic and social framework con-
ditions. However, the local, personal skills of individuals in self-regulating their own
behaviour and the successful global self-regulation of whole societies are two aspects
of the same phenomenon. Due to the aforementioned importance of self-regulation in
all aspects of well-being and development opportunities, this statement and the rec-
ommendations for action relate to the first aspect, without in any way diminishing the
importance of the second.

In the following, we explain the line of argument of the statement in detail.
Well-being and development opportunities

There are many different aspects to the well-being and development opportunities of
young people: As mentioned above, mental and physical health as well as the oppor-
tunity to develop their own talents and abilities are key factors. Opportunities for social
participation in the sense of successful interactions with peers, active participation in
shaping their own living environment, e. g. in the family and school, and access to educa-
tional and leisure activities are also important. Another key aspect is the development of
self-esteem and an understanding of the value and autonomy of oneself and all people,
combined with a sense of responsibility for one’s own development and the common
good. Here, the Western philosophical tradition refers to the concept of eudaimonia,
which essentially goes back to Aristotle: a successful way of life according to the re-
quirements and principles of an ethically sensitive attitude towards one’s own life as a
whole.

The responsibility of the state and society

The responsibility of the state and society for the well-being and development oppor-
tunities of children and adolescents in this broad sense and the promotion of self-reg-
ulation skills is set out in numerous fundamental documents. At the level of interna-
tional agreements, the UN Convention on the Rights of the Child stresses in Article 29:

“States Parties agree that the education of the child shall be directed to the develop-
ment of the child’s personality, talents and mental and physical abilities to their fullest
potential;”s The preamble to the Constitution of the World Health Organisation (WHO)
also stresses: “The enjoyment of the highest attainable standard of health is one of
the fundamental rights of every human being without distinction of race, religion, po-
litical belief, economic or social condition.”® This includes mental health in particular.

14 In this context, Thomas Metzinger proposes the development of a “culture of awareness” (Metzinger 2023). This
means asking not only, “What is a good action?”, but also, “What would be a desirable mental state, what is actually a
good state of consciousness?” In such a culture of awareness, children and adolescents would learn to adopt an ethical
perspective towards their own mental state. In the medium term, this should lead to the cultural embedding of states of
consciousness that are recognised as valuable.

15 United Nations 1989.
16 World Health Organization 1946.
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According to the WHO definition,” mental health is a state of mental well-being that
enables an individual to realise their own potential, cope with the normal stresses of
life, work and learn productively, and be able to contribute to their community. In
Germany, these principles are derived from Article 2 of the Basic Law: the right to
free development of the personality. The appropriate support of the well-being and
development opportunities of children and adolescents are a prerequisite to this right.
Book 8 of the Federal Republic of Germany’s Social Code specifies the statement of the
Basic Law in Section 1, which states: “Every young person has a right to support of their
development and to education to become a self-reliant, independent person capable of
participating in the community.”

Nevertheless, as outlined above, the well-being and development opportunities of
children and adolescents are at risk and this has far-reaching consequences for their
lifelong development. The need for the state and society to take urgent action arises on
the one hand from the individual responsibility of leading a successful life and from the
social and economic consequences of this risk for society as a whole on the other. For
example, the costs of mental illness in the population as a whole amounted to 4.8% of
Germany’s gross domestic product in 2015, which corresponds to around 147 billion
euros.'® These costs include, for example, therapies, absence from work and early re-
tirement. Half of these illnesses begin before the age of 15." In addition, for example,
the insufficient participation of young people in education and training has a negative
impact on the labour market and Germany’s economic performance. The situation is
made even more dramatic since Germany has a population with a very high average age
(2023: 44.6 years)=°.

Political decision-makers, relevant social institutions such as day care centres, schools,
social associations, sports clubs and churches, as well as those directly responsible for
the education of children and adolescents, including parents, educators and teachers,
are therefore called upon to quickly create conditions and take measures to counteract
such negative developments. The well-being and development opportunities of young
people should be optimally promoted to enable them to lead a successful life with
autonomy, dignity and self-determination.

For such promotion to be successful, favourable social and economic conditions need
to be in place. This includes providing appropriate socio-economic support for families
and single parents on the one hand and changing often unsatisfactory conditions and
structures in day care centres and schools on the other. For example, due to the short-
age of skilled labour and the increasing demands made on them, many nursery school
teachers and school teachers are currently reaching their limits. Optimal support for
children and adolescents also depends to a large extent on the educational skills of par-
ents, whose support is of considerable importance.

17 https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
18 DGPPNe. V. 2024.
19 Kessler et al. 2007.

20 https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/
bevoelkerungsstand-gebietsstand-werte.html
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The necessary systemic changes also relate to the aforementioned changes to the living
environment of children and adolescents. These include the strategies of some indus-
tries, such as transnational social media and food, tobacco and alcohol companies, to de-
liberately influence the preferences and behaviour of children, adolescents and adults.
Epidemiologists and public health researchers see such strategies as an important rea-
son “for escalating levels of preventable disease, environmental damage and social and
health inequalities”* with negative consequences for the well-being and development
opportunities of children and adolescents. This problematic dynamic and the tenden-
cy to blame individuals for its consequences needs to be counteracted politically. In
Germany, for example, medical associations as well as children’s rights and consumer
organisations have long called for restrictions on advertising foods with a high sugar,
fat or salt content in all media relevant to children. The need to regulate social networks
was outlined in the Leopoldina statement “Digitalisation and Democracy”=2.

Effectively promoting the self-regulation skills of children and adolescents

As mentioned at the beginning of this statement, in recent years psychological and
neuroscientific research has shown that the self-regulation skills of children and ado-
lescents are key to their well-being and development opportunities. These include, as
mentioned above, cognitive, emotional, motivational and social skills that allow them
to achieve personal goals and react flexibly to change. Cognition-related self-regulation
is, for example, focussing one’s attention with the aim of working on a task in a concen-
trated manner. This also includes clearly recognising the factors that can interfere with
this ability, e.g. compulsive or excessive use of social media. An example of emotion
regulation is the conscious but non-judgemental perception of anger, rage, and other
unpleasant feelings without acting upon them. Motivational aspects relate to formula-
ting, achieving or, if necessary, changing goals. Self-regulation skills are also important
in a social and political context, as they can help you resolve conflicts with others and
participate in decision-making processes. The purpose of promoting self-regulation
skills is therefore not — as is sometimes assumed — to make individuals fit into prob-
lematic structures, but rather to strengthen the autonomy of individuals and their par-
ticipation in society. It also does not mean that individuals are solely responsible for
dealing with such structures and that the state and society can escape their obligation
to make the systemic changes mentioned above.

This statement presents scientific evidence that self-regulation skills are of crucial
importance for the well-being and development opportunities of children and adoles-
cents: They have a preventive effect in relation to the aforementioned risks and are
critical to enabling young people to fulfil their potential and participate socially, which
has great benefits for our entire society. For this reason, the authors of this statement
believe that there is an urgent need to promote these skills for all young people in day
care centres and schools. With this statement, they wish to contribute to this extremely
important goal by exploring the possibilities of such promotion on the basis of the latest
scientific findings and at the same time provide practical recommendations for action
within the German education system.

21 Gilmore et al. 2023; Maani et al. 2023.

22 German National Academy of Sciences Leopoldina, Union of the German Academies of Sciences and Humanities,
acatech — German National Academy of Science and Engineering 2021.
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Development of the statement

The working group that prepared this statement brings together the scientific discip-
lines relevant to the subject: psychology, psychiatry, child and adolescent psychiatry,
paediatric medicine, educational research, philosophy of mind, ethics, sports science,
computer science and statistics. During the preparation process, the working group
also included contributions from experts, such as student and parent representatives,
teachers, representatives from teacher training programmes, school administrations
and ministries of education.

Structure of the statement

The second section of this statement takes account of the well-being and develop-
ment opportunities of children and adolescents in Germany on the basis of empirical
studies. The ability to self-regulate is the focus of this statement because it is central
to the well-being and development opportunities of children and adolescents. We
demonstrate this in the third section. We explain the psychological and neuroscien-
tific foundations of self-regulation and its significance for the various aspects of well-
being and opportunities for development of children and adolescents. The results of
the second and third section emphasise the need to promote self-regulation skills in
young people. Corresponding evidence-based promotion strategies are then included
in the fourth section. We describe approaches for such promotion strategies, provide
examples and explain the research-based evidence for their efficacy. This forms the
basis for the concluding section of the statement, in which specific recommendations
for action are formulated.
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Background: Research methods used

This statement is based on various types of scientific studies, which differ in terms of research objective
and design: These include observational studies, randomised controlled trials (RCTs), cross-sectional
studies and longitudinal studies as well as meta-analyses. Each type of study has its specific strengths and
weaknesses and is suitable for different research questions.

e Observational studies collect data without intervening in the study process.
Researchers observe a random selection of participants in their natural environment or collect data
retrospectively. While these studies can show correlations, they cannot prove causality (clear cause-
and-effect relationship).

® Randomised controlled trials (RCTs) are the gold standard in clinical research. Participants are ran-
domly assigned to one of at least two groups: the intervention group, which receives the treatment
being tested, and the control group, which receives a standard treatment, a placebo or no treatment.
Randomisation minimises systematic selection bias and increases the likelihood that differences be-
tween the groups are actually due to the intervention.

® Double-blind design can be a feature of RCTs. A double-blind design, in which neither the participants
nor the researchers know who belongs to which group, minimises the placebo effect and the influence
of researchers.

e Scalability of promotion strategies means that the efficacy of studies with a small number of partic-
ipants in laboratory conditions can also be demonstrated in everyday conditions with many partic-
ipants (field experiments).

® Meta-analyses quantitatively summarise the results of several studies in order to gain a more com-
prehensive understanding of the efficacy of an intervention. They make it possible to compare and
generalise the effect sizes across different studies.

® Cross-sectional studies collect data from statistically randomised participants at a specific point in
time and can show relationships between variables, though cannot detect changes over time.

¢ Longitudinal studies follow statistically randomly selected individuals over a longer period of time to
document developments or changes, which makes them particularly valuable for investigating cause-
effect relationships.

e Cohort studies are an epidemiological or observational type of study that follows a group of people
(a cohort) over a specific period of time to investigate the development of diseases or the occurrence
of certain events. The common features of a cohort, e. g. common age or common school entry, focus
on a specific group of participants, but generally allow a more effective comparison than longitudinal
studies.

When looking at the results of these studies, the results are communicated in different ways:

e Effect sizes measure the size of an effect regardless of the sample size. They are crucial for understanding
the practical significance of research findings.

® Not all observed effects are sustained. Follow-up studies help to measure the long-term efficacy of inter-
ventions.

e Replication, the repetition of studies, increases the quality of research as it confirms the reliability and valid-
ity of the results.

® Akey concern in research is the distinction between causality and correlation. While correlation indicates
a relationship or connection between two variables, causality means that one variable causes changes in
another. Many study designs, in particular observational studies, can show correlations, but experimental
designs are often needed to prove causality.

® The quality of a study depends heavily on its design. A high-quality design includes clear definitions of the
target group, valid and reliable measurement instruments and consideration of confounding factors. How-
ever, it is also important to be flexible and recognise that in some research contexts, compromises need to
be made in order to collect relevant data.

® For each type of study, it is necessary to evaluate whether there are systematic reasons that encourage or
discourage participation and whether these systematics affect the conclusions drawn from the study.
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Measuring self-regulation skills in children and adolescents

Self-regulation skills are often measured using questionnaire scales. However, as this is only possible with
older children due to the need for linguistic reflection skills, external assessments by parents, carers or
teachers are often used, but these (as with the self-report) can be associated with different types of bias.
In contrast, cognitive tests, which are often computer-based and carried out under standardised condi-
tions, are predominantly used to measure executive functions. Although these promise objectivity and
precision in the recording of characteristics, it is often difficult, especially with younger children, to achieve
the necessary reliability of measurements with a reasonable duration of the test sessions. For certain
behavioural tests, such as the well-known marshmallow test? to record the ability to delay gratification,
only one test session is planned, meaning that it is not possible to determine and increase reliability
through multiple test sessions. Limited reliability is one possible reason why different tasks that are ac-
tually intended to measure the same cognitive construct (e. g. inhibition ability) only correlate with each
other to a low degree. Another reason is that individual tasks always also measure task-specific aspects
(e. g. the ability to use certain strategies) that are irrelevant to the theoretical construct of interest. The
heterogeneity of the aspects and measures summarised under the concept of self-regulation (executive
functions, reward delay tasks, self-report and external report) is also reflected in the fact that they only
correlate with each other to a low degree on average.*

23 Mischel & Ebbesen 1970.

24 For example: Duckworth & Kern 2011.
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2 Vulnerability and resilience

In this section, the considerable extent to which the well-being and development op-
portunities of children and adolescents are impaired and at risk is explained in more
detail. We will focus on the dimensions, for which data is available: mental and physical
health, education and the opportunity to develop talents and abilities, as well as social
participation.2s

Mental health is of particular importance in this context. According to the WHO de-
finition?® (see also above) mental health is a state of mental well-being that enables
people to cope with the stresses of life, develop their abilities, learn and work well and
contribute to the community. In this broad sense, mental health is a key prerequisite
for the realisation of all other aspects of children’s and adolescents’ well-being and for
opportunities for development. Impairments in mental health therefore also have a sig-
nificant negative impact on all these aspects, and promotion of mental health has a po-
sitive impact on well-being and development opportunities. The findings of this section
and the importance of self-regulation for all aspects of well-being and opportunities for
development outlined in the next section underline the need to promote self-regulation
skill in children and adolescents.

2.1. Well-being and development opportunities for children and
adolescents in Germany

We begin with a review of key aspects of the well-being and development opportunities
of children and adolescents in Germany.

2.1.1. Mental health

Important sources for assessing the mental health of children and adolescents in Ger-
many are the health insurance reports of recent years.?” They show that the psychothe-
rapeutic treatment rates for children and adolescents up to the age of 17 have risen sig-
nificantly. From 2009 to 2019, i.e. even before the coronavirus pandemic, the number
of children and adolescents undergoing psychotherapy increased?® 104% to 823,000.%°
This is around 4% of all children and adolescents, with reactions to severe stress and
adjustment disorders — for example after experiences of grief or bullying — as well as

25 However, the data situation is still unsatisfactory in many cases (see section 2.1.5). This is why one of our recommen-
dations for action is to significantly improve this.

26 https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response

27 The most recent reports providing information on the mental health of children and adolescents at the time of writing
are used here.

28 Psychotherapy in the broader sense, i.e. including counselling sessions, probationary sessions and acute therapies; if
only approved short-term and long-term therapies are considered, the increase amounts to 46%.

29 BARMER 2021; the analyses were based on anonymised data on around nine million BARMER policyholders. The
results in the BARMER Medical Report are standardised according to the gender and age structure of the German
population (according to data from the German Federal Office of Statistics). This allows the results to be transferred to
the German population as a whole.
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depressive episodes which are the most common causes of treatment. According to the
DAK report on children and adolescents in 2022, girls between the ages of 10 and 17
have been particularly affected with a sharp increase in new cases of depression.3°

Even more important than the disease and treatment rates, however, is the alarming
number of healthy years of life lost due to mental disorders (disability-adjusted life
years [DALYs]).3! These refer to the years lost not only due to the illness itself, but also
due to its consequences. With regard to the ten most common causes of DALYs, the
following picture emerged in 2019: Among 10 to 14-year-olds, the number of years of
life lost was 6137 per 100,000; 28% of these were due to anxiety disorders, depressive
disorders and behavioural disorders. Among 15 to 19-year-olds, the figure was 8961
DALYs per 100,000, 25% of which were attributable to anxiety disorders, depressive
disorders, behavioural disorders and bipolar disorders. Other relevant causes of DALYs
included back and neck pain, migraines, and self-harm.32

A further comprehensive picture of the mental health of adolescents is provided by
several studies: the Robert Koch Institute’s Study on the Health of Children and Adole-
scents in Germany (KiGGS)33 — as a part of which in particular the BELLA study (BE-
fragung zum seeLischen WohLbefinden und VerhAlten)34 — and the WHO-coordinated
study “Health Behaviour in School-aged Children (HBSC study)”#. KiGGS is a longi-
tudinal study that collects comprehensive data on the health, well-being and health
behaviour of children and adolescents in Germany.3® The HBSC study is a cohort study
that is conducted every four years. It collects data on the health behaviour and well-
being of schoolchildren aged 11, 13 and 15 in over 40 countries. Between 2009 and
2012, between 17 and 20% of the children and adolescents aged 3 to 17 surveyed in the
BELLA study showed mental health problems.?” This is in line with a meta-analysis of
33 primary studies, which show an average prevalence of emotional and behavioural
disorders in children and adolescents in Germany of 17.6%.3 According to the German
Federal Chamber of Psychotherapists, these include in particular anxiety and depressi-
ve symptoms as well as behavioural and attention deficit/hyperactivity disorders.? The
HBSC 2022 study shows that 34%, 43% and 50% of 11, 13 and 15-year-old schoolchild-
ren respectively have multiple psychosomatic complaints. In addition, according to this
study, 21% of 15-year-old students have rather poor subjective health and 19% have low
life satisfaction, with this applying significantly more frequently to girls than to boys.
These values are lower for 11 and 13-year-olds. According to the 2022 PISA report, as
many as 22% of children and adolescents have low life satisfaction.+

30 Witte et al. 2023.
31 https://www.daly.rki.de/

32 This is shown by the latest figures of the WHO; see https://www.who.int/data/gho/data/themes/mortality-and-global-
health-estimates/global-health-estimates-leading-causes-of-dalys

33 https://www.rki.de/DE/Content/Gesundheitsmonitoring/Studien/Kiggs/kiggs_node.html
34 The KiGGS study group et al. 2008.
35 Robert Koch Institute 2024.

36 The baseline survey (KiGGS wave 1) took place from 2003 to 2006. KiGGS wave 2 was conducted between 2009 and
2012, and KiGGS wave 3 ran from 2014 to 2017.

37 Klasen et al. 2017.
38 Barkmann & Schulte-Markwort 2012.
39 German Chamber of Psychotherapists 2020.

40 OECD 2022a.
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With the onset of the coronavirus pandemic, the frequency of mental health problems
increased and the health-related quality of life and life satisfaction of children and ado-
lescents deteriorated significantly. This is shown by the longitudinal study “COVID-19
and Psychological Health” (COPSY), which was modelled on the BELLA study.* It pro-
vides a picture of the mental health of children and adolescents during the pandemic
and also shows medium-term effects beyond the acute pandemic situation. Over the
course of the COPSY surveys, there was initially a dramatic increase in almost all mea-
sured variables: poor health-related quality of life, psychosomatic complaints, mental
health problems and anxiety symptoms. The school closures in Germany were iden-
tified as an important cause of this.#> However, not all of these variables returned to
their pre-pandemic levels after the acute pandemic situation.4® For anxiety symptoms
in particular, the incidence in winter 2020/2021, autumn 2021 and February 2022 was
still significantly higher than the pre-pandemic level at 30%, 27% and 28% respectively.
The psychosomatic complaints of children and adolescents, in particular abdominal
pain, back pain and headaches, also increased steadily during the measurement period.
In autumn 2022, every second child surveyed suffered from such complaints at least
once a week. Other complaints such as nervousness, sleep problems and irritability
were also significantly higher than before the pandemic. In line with these complaints,
a significant proportion of children and adolescents were quite or very worried about
the current crises, such as the enormous consequences of climate change and the war
in Ukraine, and around half of those surveyed said they were very worried about their
own future prospects.

Data from the COPSY study is comparable with international data which has been sum-
marised in various meta-analyses, e.g. in the study by Racine et al. 2021, where 29
studies from East Asia, Europe, North, Central and South America and the Middle East
were evaluated+4, and in the study by Madigan et al. 2023, which is based on 53 studies
from North America, Europe, Asia, Australia and Israel.+

2.1.2. Physical health

A balanced and appropriate diet plays an important role, particularly in childhood and
adolescence, as it forms the basis for healthy development. The EsKiMo II nutrition
study#® conducted by the Robert Koch Institute showed that most adolescents in Ger-
many ate too little fruit, vegetables and plant-based foods with a high carbohydrate
content, such as wholemeal bread and potatoes, during the measurement period of
2014 to 2017. In addition, the consumption of meat, sausage products and “tolerated
foods”, including sweets, soft drinks and snacks, was significantly too high.#” In this
period around 15% of children and adolescents in Germany were overweight.+8

41 Ravens-Sieberer et al. 2021.
42 Felfe et al. 2022.

43 Ravens-Sieberer et al. 2023.
44 Racine et al. 2021.

45 Madigan et al. 2023.

46 Robert Koch Institute 2021.
47 Robert Koch Institute 2021.

48 Robert Koch Institute 2018c.



Vulnerability and resilience

Health problems, but also psychological disorders, are closely linked to a lack of physi-
cal activity, especially in childhood and adolescence.# The results of the Motorik Modul
study (MoMo)5° show that this is problematically low: In 2023, only 17% of boys and
13% of girls aged 6 to 17 achieved the WHO recommendation of one hour of moderate
to vigorous physical activity every day of the weeks'. The MoMo study also shows that
unorganised activity (not in institutions such as schools or sports clubs) of children
and adolescents in their free time decreased from 81 to 52 minutes per week between
2003 and 2017 among 4 to 17-year-olds, although this is partially compensated for by
organised sport.>2 The results of the meta-analysis by Tapia-Serrano et al. 2022 are also
concerning.53 The authors refer to the recommendation of the WHO, which states that
children aged 1 to 4 years should be physically active for three hours a day, screen time
for children aged 2 to 4 years should be a maximum of 60 minutes and sleep time for 1
to 2-year-old children should be 11 to 14 hours and for 3 to 4-year-old children 10 to 13
hours.5* It has been shown that only 10% of children in these age groups comply with all
three recommendations and 8% comply with none of the recommendations. However,
these figures relate to Europe.

2.1.3. Education

Due to the overall strategy for monitoring the education sector in Germany, reliable data
is now available on the skills of schoolchildren, including cohort comparisons.5*How-
ever, such data is still lacking for pre-school children. The data on students is very
sobering overall. For example, the latest PISA study from 2022 shows the lowest levels
of proficiency in maths, reading and science for Germany since the PISA study began
in 2000.5° The study reveals a significant decline in the academic skills of German stu-
dents compared to the previous study in 2018 and an even greater decline in perfor-
mance compared to 2009 and 2012, when Germany performed rather well, particularly
in a European comparison. The decline in the scores of the PISA study between 2018
and 2022 is particularly striking for maths®’, but the results are also lower for reading®
and science®. A similarly negative trend has been shown by the IQB Education Trend,
which monitors the development of skills in the core areas of school learning for the
federal states of Germany.® It can be assumed that although the coronavirus pandemic
has contributed to this negative development, it has simply deepened an already nega-
tive trend. What is likely to be more significant in the long term is that the composition
of students has changed substantially as a result of refugees and immigration, and it
has not yet been possible to provide students with refugee and immigrant backgrounds
with learning environments that lead to the assimilation of skills as quickly as possible.*

49 Nigg et al. 2021; Schmidt et al. 2020; Wunsch et al. 2019.
50 Schmidt et al. 2024.

51 World Health Organization 2020.

52 Schmidt et al. 2020.

53 Tapia-Serrano et al. 2022.

54 World Health Organization 2019.

55 Standing Conference of the Ministers of Education and Cultural Affairs of the Lander in the Federal Republic of
Germany 2016.

56 OECD 2023.

57 475 points (previously 500).
58 480 points (previously 498).
59 492 points (previously 503).
60 Stanat et al. 2023.

61 Stanat et al. 2023.
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Two additional aspects that have emerged from the above and other education reports
are of particular relevance to this statement. Firstly, the skills of a substantial propor-
tion of students are below the “minimum standards”, which are considered a prerequi-
site for full participation in and with society. For example, the IQB Education Trend
2022 showed that the performance of almost a third of all students was below this mi-
nimum standard for reading.®? Secondly, wherever corresponding analyses are carried
out, significant positive correlations are found between the skills achieved by students
and their motivation, their commitment to school and their well-being.%

2.1.4. Social participation

Co-determination and self-determination in school and leisure are key aspects for
children and adolescents when it comes to actively shaping their own lives. The World
Vision Children’s Study 2018 analysed the opportunities for co-determination of child-
ren and adolescents in Germany. It showed that these opportunities remain low at
school, while the vast majority of children and adolescents have a say in the organisati-
on of their leisure time and everyday family life.®4 Furthermore, in a 2019 study by the
Bertelsmann Foundation on the needs of children and adolescents in Germany, more
than 90% of respondents stated that they experience co-determination and self-de-
termination in the family.% The 2019 Shell Youth Study also shows that the subjective
feeling of young people in Germany that they can make a difference has increased since
2002.%

While the long-term trend of young people being interested in politics declined slightly
before the coronavirus pandemic, the Shell Youth Study 2019 shows an increase in
engagement and willingness to discuss politics in those who consider themselves poli-
tically interested.®” The proportion of young people in Germany who use political forms
of participation is in the middle of the European average.® Digital media plays a major
role in the social participation of children and adolescents, but there is no evidence of
a division between digitally connected and less digitally affine individuals in German
young people.®

2.1.5. Critical examination of the data

Longitudinal studies are required in order to research and evaluate the development
of children’s and young people’s well-being and opportunities for development in
Germany and to derive a need for action. These take into account data on the same
individuals from early childhood to adulthood and focus on the various aspects of
children’s and adolescents’ well-being and development opportunities, with the ini-
tial survey date being as early as possible. Due to the various aspects of well-being
and development opportunities, such studies require very large numbers of cases and a
high frequency of data collection, i.e. short intervals between the survey dates. This is
suggested, for example, by the methodological investigations of the study “Data on the

62 Stanat et al. 2023, p. 67.
63 OECD 2017.

64 Andresen et al. 2018.
65 Andresen et al. 2019.
66 Albert et al. 2019.

67 Albert et al. 2019.

68 Gaiser et al. 2016.

69 Albert et al. 2019.
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participation in the labour market of persons with disabilities in Germany”.”° Existing
longitudinal studies such as KiGGS, BELLA and COPSY as well as the Mannheim Risk
Child Study (MARS)”* do not yet meet these requirements because their case numbers
and frequencies are too low. One way of obtaining a better data basis in the future could
be to collect data in real time, e. g. via smartphones, provided that the target population
is adequately represented and the target variables are adequately measured. It would
also be possible to use health insurance data or data from medical examinations, e.g.
as part of the early detection programme for children and adolescents financed by the
statutory health insurance companies.” This may require adjustments to the data pro-
tection framework.

2.2. Risk factors

In this section, we describe risk factors for the well-being and development opportuni-
ties of children and adolescents, in particular with regard to their mental health. It
should be noted that there is a close interactionbetween the risk and protective factors
mentioned separately here. For example, a low socio-economic status can be a burden
on family.

2.2.1. Family burden

A significant risk factor for the mental health of children and adolescents is family bur-
den due to physical illness or mental disorders of the parents as well as financial hards-
hip, e. g. the receipt of income support. The AOK Health Report 2023 shows that every
second child insured with AOK in the Rhineland and in Hamburg is growing up in a
household experiencing at least one such stressful situation.”

The number of children in Germany whose parents are affected by mental illness is
estimated to be three to four million.” These children have a much higher risk of de-
veloping mental illness themselves.” To make matters worse, the children of mentally
ill parents are often not sufficiently informed about the illness?, are not educated about
it and in most cases are unable to name the diagnosis.”” Due to this lack of education
and information as well as the concealment and taboo of a parental illness, children
and adolescents develop highly problematic explanatory models: for example, they
may blame themselves for the illness of the parent or believe that the mental illness is
contagious like a cold.” This results in feelings such as worry, guilt and shame, which
can lead to social withdrawal and the development of a mental illness in the children
themselves. Educational institutions play a key role in the early detection of such ten-
dencies. In addition, family neglect can also have a negative impact on the social parti-
cipation of children and adolescents.”

70 Schnell & Stubbra 2010.

71 MARS has been following 384 children with psychosocial and organic risks from birth for over 30 years.
72 https://www.g-ba.de/themen/methodenbewertung/ambulant/frueherkennung-krankheiten/kinder/
73 AOK Rhineland/Hamburg 2023.

74 Geiger et al. 2021.

75 Beardslee et al. 2011.

76 Gladstone et al. 2011; Monds-Watson et al. 2010.

77 Riebschleger 2004; Maybery et al. 2005.

78 Maybery et al. 2005.

79 Schmid et al. 2022.
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2.2.2. Socio-economic status

Another risk factor is that, according to numerous studies, children and adolescents
from families with a low socio-economic status are much more frequently affected by
mental health problems than those with a high socio-economic status.®® This inequality
of opportunity that already exists in childhood and adolescence has an impact on both
mental health and social and educational participation in adulthood.®

The physical health of children and adolescents in Germany is also linked to the so-
cio-economic status of their family of origin. The longitudinal findings of the MoMo
study show that children and adolescents whose parents have a high socio-economic
status are at a lower risk of developing obesity®2. As this study also shows, there is also
a reciprocal relationship between low socio-economic status and lower physical activity
and increased use of digital media. Of the children and adolescents in the highest so-
cio-economic status group, 18% achieve the WHO’s physical activity recommendations
(see Section 2.1.2), compared to just 6% in the lowest group®:. In addition, parents with
a low socio-economic status are significantly more likely to rate the general health of
their children as average, poor or very poor than parents of high socio-economic sta-
tus.® The same applies to the self-assessment of adolescents.

Furthermore, parental poverty significantly reduces children’s opportunities for social
participation.® Lastly, the connection between the socio-economic background of child-
ren and adolescents and their academic success in Germany is striking.%¢

2.2.3. Violence, abuse and bullying

Experiences of violence and abuse outside and within the family represent a significant
risk factor for the well-being and development opportunities of children and adole-
scents®” — particularly for their mental health.®® As long as 16 years ago, the KiGGS
study showed that around a quarter of 11 to 17-year-old children and adolescents in
Germany have experienced at least one instance of violence, either as a victim, perpe-
trator or both.? The 2019 yearbook of police crime statistics has a record of 242370
criminal offences involving children, adolescents and young adults (up to the age of 21)
as victims. This accounts for 24% of all criminal offences, which predominantly involve
bodily harm. In addition, 46% of all victims of crimes relating to sexual self-determina-
tion are children, adolescents or young adults.%°

80 Klasen et al. 2017; Kuntz et al. 2018; Lampert et al. 2016.
81 Robert Koch Institute 2018a.

82 Rittsteiger et al. 2022.

83 Schmidt et al. 2024.

84 Robert Koch Institute 2018b.

85 Hahnle et al. 2023.

86 Baumert & German PISA Consortium 2012.

87 Schmid et al. 2022.

88 Baldwin et al. 2023.

89 Schlack et al. 2021.

90 German Criminal Police Office 2021.
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In a survey conducted in Germany 21% of the 15-year students stated that they were
victims of bullying, i.e. repeated and systematic harassment, bullying or humiliation,
several times a month.** The HBSC 2022 study showed that 14% of the 11, 13 and 15-ye-
ar-olds surveyed had direct experience of bullying at school. 7% reported experiences
of cyberbullying as victims and/or perpetrators.®> The Cyberlife IV study, which was
conducted by the Alliance Against Cyberbullying in cooperation with the Health In-
surance Company for Technicians, shows even higher figures. It found that 16.7% of
students between the ages of 8 and 21 are affected by cyberbullying.®2 A study including
a vulnerable population of mentally ill 6 to 20-year-olds revealed an even higher num-
ber (24.5%) of bullying experiences.** The school performance of bullying victims
also develops unfavourably.® In addition, bullying can lead to physical, psychological,
social and socio-economic impairments in both victims and perpetrators that last into
adulthood and are comparable to those following experiences of violence and abuse.%

2.2.4. Use of digital media

Digital media, such as social platforms and computer games, are often portrayed to
the public as risk factors for the mental health of children and adolescents. However,
current research shows that a differentiated view is important here and that the relati-
onship between the use of digital media and the well-being of children and adolescents
is generally not a case of direct cause-and-effect-relationship.?” It needs to be consi-
dered which types of media are being consumed and how and in which development
window.® There are, however, clear indications of the negative consequences of using
digital media on the physical and mental health of children and adolescents. A cluster
analysis of the KiGGS data indicates that very high media use in conjunction with poor
nutrition and low levels of physical activity favours the development of obesity.* In
the international WHO HBSC study, correlations were found between the frequent use
of social media and risk behaviours such as tobacco consumption or bullying as well
as poorer perceived health.*° The study by Ruiz De Zarate et al. 2023 shows that the
screen time of children and adolescents is negatively associated with their well-being,
while physical activity and personal social contacts are positively associated with the
well-being of adolescents.** Together with the findings that the intensive use of digital
media contributes to less sleep, exercise and social contact, this suggests that there is a
link between poor mental health and digital media use.'°? An analysis of the risks and

91 OECD 2022b, Table I1.B1.3.31.
92  Fischer 2024.

93  Beitzinger et al. 2022.

94  Kranhold et al. 2021.

95 Laddetal. 2017.

96  Duffy & Sperry 2012.

97  Orben & Przybylski 2019.

98  Committee on the Impact of Social Media on Adolescent Health et al. 2023.
99  Spengler et al. 2014.

100 Richter et al. 2021.

101 Ruiz De Zarate et al. 2023.

102 Viner et al. 2019.
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benefits of social media was published by the US Surgeon General in 2023.°¢ On the
risk side, the negative consequences of exposure to content and excessive and proble-
matic use have been examined in particular.

It can be assumed there are complex causal relationships at work with regard to the
educational success of children and adolescents. In addition to the positive effects of
computer games on certain cognitive skills that are trained in the games'*4 there are
also correlations between the time spent playing computer games and academic perfor-
mance.'*s Also, the excessive use of television and computers has a negative impact on
academic development. There is also evidence that the intensive use of social networks
is associated with poorer academic performance.**®

2.2.5. Refugee and migrant background

The refugee and background of children and adolescents, often also referred to as
migration background, also represents a risk factor for their well-being and their op-
portunities for development. The vast majority of adolescents with a refugee or migrant
background rate their state of health as good or very good. This corresponds to the res-
ponses of children and adolescents without a migration background. However, children
and adolescents from refugee and migrant backgrounds are more frequently affected
by overweight (including obesity).*” In the school performance studies such as PISA!*®
and IQB Education Trend'*® substantial correlations are found for Germany between
the refugee and migrant background of students and lower educational success. These
correlations are also significant because the proportion of students from refugee and
migrant backgrounds in Germany has risen significantly over the last two decades or
so. In addition, the socio-economic status of families with a refugee or migrant back-
ground is on average lower than that of families without a refugee or migrant back-
ground. Therefore, the risks described in Section 2.2.2 also affect the group under con-
sideration here.

2.3. Protective factors

Research distinguishes between two types of protective factors for mental health.*°
Protective factors in the narrower sense have a buffering effect on particularly stressed
children and adolescents, while protective factors that promote resilience have a posi-
tive effect on the mental health of children and adolescents regardless of their stress le-
vels. This distinction is also helpful when analysing protective factors relating to other
aspects of children and adolescents’ well-being and opportunities for development.
Protective factors that promote resilience should be carried out for all adolescents (pri-
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mary prevention), while the protective factors for vulnerable children and adolescents
should also be strengthened (secondary prevention). In the following, we also distin-
guish between individual protective factors, which relate to the mental development of
the individual, and social protective factors, which relate to the behaviour of children
and adolescents’ caregivers.

2.3.1. Individual protective factors

The meta-analysis by Yule et al. 2019 identifies a positive self-image and strong self-re-
gulation skills in children and adolescents as the most important individual resilien-
ce-promoting and protective factors for mental health.** The positive self-image is
used here as an umbrella term for various constructs that were recorded in the primary
studies, e.g. positive assessment of own skills, a positive self-concept (see Section 3.1)
and high self-efficacy. This is in line with the results of the Emmy Werner longitudinal
study, the Mannheim risk study and the BELLA study, in which a positive self-concept
and a high expectation of self-efficacy were identified as resilience factors.!

Positive self-esteem and functioning problem-solving skills are also individual protec-
tive and resilience-promoting factors for maintaining and expanding the social partici-
pation of children and adolescents, e.g. after stressful events.*s Problem-solving skills
and well-developed executive functions, which underlie self-regulation skills (see Sec-
tion 3.3.1), do not appear to have protective effects according to the meta-analysis, but
they do have resilience-promoting effects. Sufficient physical activity, as recommended
by the corresponding WHO guideline, has numerous positive effects on the biopsycho-
social health of children and adolescents. Sufficient physical activity in childhood and
adolescence also helps to prevent a variety of diseases, e.g. metabolic and cardiovas-
cular diseases in adulthood.'* A healthy diet is also an important protective factor for
mental and physical health."5

2.3.2. Social protective factors

In addition to the individual protective factors mentioned above, important social pro-
tective factors for the mental health and well-being of children and adolescents have
also been identified. Key resilience-promoting and protective factors for mental health
are warm and loving family relationships.t*¢ In adolescence, support from peers, sup-
port and appreciation from educational professionals and a feeling of security at school
are particularly protective and resilience-promoting protective factors.'” After stressful
events, for example, support from the social environment is an important protective fac-
tor."® In addition, a high socio-economic status of the family and professional support
can act as protective, resilience-promoting protective factors for social participation.
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2.4. Consequences of the impairment of the well-being and development
opportunities of children and adolescents

The impairments to the well-being and development potential of children and adole-
scents described in Section 2.1 have significant consequences for individuals and for
our society as a whole.

2.4.1.Individual consequences

Impairments to mental and physical health, to education, to the development of talents
and abilities and opportunities for social participation have highly negative and long-
term consequences for individual children and adolescents. Mental impairments have
a particularly negative effect. They increase the risk of mental impairments in adul-
thood (see 2.4.2). As numerous studies have shown, they also make it more difficult for
children and adolescents to cope with numerous developmental tasks in the transition
to adulthood, e. g. completing an education, finding and keeping a job, and avoiding de-
linquent behaviour. It has been shown that children and adolescents with so called ex-
ternalising disorders such as attention deficit hyperactivity disorder (ADHD) or social
behaviour disorders have lower educational success than their unaffected peers.'2° This
correlation is also evident in the KiGGS study mentioned above, which however found
no correlation with educational success for children and adolescents with so-called
internalising disorders such as depression and anxiety disorders. On the other hand,
there were other negative social consequences for this group, e.g. lower probability of
entering into a stable partnership in young adulthood or a higher probability of having
unplanned children.’* The “Great Smoky Mountain” study from the USA points in a
similar direction.'** This showed that mental disorders in childhood and adolescence
have negative effects on subsequent health and can lead to legal, financial and soci-
al problems in adulthood. According to this study, persistent depressive symptoms in
childhood and adolescence in particular have a strong and stable correlation with the
level of functioning in adulthood. A further evaluation of this study also shows that
not only psychological problems in childhood and adolescence, but also early stressful
experiences or traumatic experiences'?3 have a negative effect on social participation
opportunities in adulthood.*?* Regardless of the type of stress experienced in childhood,
there are lasting negative effects on health and social participation opportunities in
adulthood.™s

2.4.2. Social consequences

The described impairments to effects on the well-being and development opportunities
of children and adolescents are also associated with considerable negative social con-
sequences. Corresponding figures are available for the area of mental disorders. Thus
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in Germany each year 27.8% of all people are affected by a mental illness requiring
treatment.'#® 75% of mental disorders begin before the age of 24 and half even before
the age of 15.*7 This not only means enormous suffering for those affected and their
relatives but also has massive economic consequences as a result of sickness-related
absences from work and early retirement. In 2023, mental disorders were responsible
for 16.1% of days of incapacity to work.>® The direct costs, i.e. costs incurred within the
healthcare system directly from mental illness, amounted to around 56.4 billion euros
in Germany in 2020. The total cost of mental illness, including the cost of medical care
and social benefits as well as indirect costs, e. g. productivity losses, amounted to 4.8%
of Germany’s gross domestic product in 2015, i.e. around 147 billion euros'».

In addition to the socio-economic consequences of mental disorders in childhood
and adolescence, there are many other social consequences of restrictions to the well-
being and development opportunities of adolescents, although these consequences are
difficult to quantify. For example, insufficient participation in education and training
has a negative impact on the labour market and Germany’s economic performance.
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3 Self-regulation

The previous section has shown that the well-being and opportunities for develop-
ment of children and adolescents in Germany are considerably restricted and at risk.
In recent years, psychological and neuroscientific research has increasingly shown that
the self-regulation skills of children and adolescents are of central importance to this.
The following section presents important concepts, research approaches and theories
on self-regulation. We then look at the importance of self-regulation for the well-being
and development opportunities of children and adolescents, in particular for physical
and mental health as well as for education, professional success and social participa-
tion. We then describe the development of self-regulation in childhood and adolescence
and discuss the biological and environmental factors influencing this development.
Finally, we discuss the relevance of our remarks on self-regulation to the upbringing
and education of children and adolescents.

3.1. Definition and framework

As already mentioned in the introduction, self-regulation includes behavioural skills
that make it possible to achieve personal goals and adapt to changing circumstances.'°
Specifically, these are cognitive, emotional, motivational and social skills. With regard
to cognitive skills, this can include, for example, being able to focus your attention with
the aim of working on a task in a concentrated manner; in the area of emotional skills, it
can include, for example, the use of relaxation exercises for improving your mood. The
motivational component relates to the formulation and achievement of action goals
and/or their modification. The term self-control is often used in this connection. It
means that, in the event of a conflict of interests, a person is able to choose an action
that will be more favourable for them over the long term. This is therefore one aspect
of self-regulation (see Section 3.3.1.). Finally, it should be noted that self-regulation
is required in social contexts and therefore has social determinants as well as effects.
The basis of self-regulation is the development of an individual’s self-model®!, which
enables conscious and goal-oriented self-development.'3? Self-efficacy is closely linked
to the ability to self-regulate, i. e. the conviction that an individual can control their own
actions and achieve goals.'s3
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The ability to self-regulate is of fundamental importance for goal-oriented agency'+ in
all areas of life and is of increasing relevance due to social changes that require individ-
uals to adjust. At the centre of the concept of self-regulation skills is the assumption
that a person can use them to gain more room for manoeuvre and is therefore better
able to influence their environment or have more self-efficacy. Improved self-regula-
tion can also contribute to a better self-concept (perception and assessment of oneself)
and thus to improved self-esteem in the sense of an increased appreciation of oneself.'35

3.2. Models

The so called “phase models of action control” provide a comprehensive framework for
analysis of self-regulated behaviour.'3® A distinction is made between a motivational
phase, in which goals are selected and intentions to act are formed, and a volitional
phase, in which an attempt is made to translate these intentions into actual action. For
the volitional phase, in central models of self-regulation a cyclical control model with
different sub-phases is used, comparable to control processes such as those known from
the temperature control of heating systems.'¥” In a pre-actional phase, a target state is
defined based on selected goals, e. g. mastering a learning task, establishing social con-
tacts with classmates or reducing stress. In addition, one or more goal-oriented actions
are selected and planned. These actions are carried out in the actional phase. Various
cognitive or behavioural strategies can be used here. In the post-actional phase, the re-
sults of the actions are re-evaluated, i. e. the actual state achieved is compared with the
target state. If there is a discrepancy between the two states, a further cycle of action is
initiated until the target state is reached or the goal is changed or abandoned. Motiva-
tional, cognitive and emotional factors are relevant to the entire process. The selection
of goals is primarily determined by motivational factors. However, self-efficacy expec-
tations also come into play here, i.e. beliefs regarding the ability to successfully carry
out the necessary actions. Cognitive resources are primarily used to monitor the execu-
tion of the action in the action phase and the subsequent evaluation in the post-action
phase, in which emotional reactions (e.g. satisfaction versus disappointment) also play
an important role. Self-regulation processes can therefore be very complex and influ-
enced by the interaction of various psychological mechanisms. They are also influenced
by the social context (Figure 1). While these general modelling concepts can be applied
to any goals, comparable cyclical models have also been adapted and further developed
for specific fields of application. In the context of school, models of self-regulated learn-
ing should be mentioned in particular.'s®
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Figure 1: Ability to self-regulate (according to Achtziger & Gollwitzer, 2006; Zimmerman, 2000)

Central to self-regulation processes is a phase model in which goals are (repeatedly) set, goal-oriented actions are
selected and carried out and the results of actions are assessed until a desired target state is achieved. These various
aspects of the dynamic self-regulation process are influenced, among other things, by beliefs as well as cognitive,
motivational and emotional factors. Self-regulation also always takes place in certain environmental contexts and in
the context of interaction with various social partners (e. g. parents, teachers, peers) as well as in consideration of
social norms and social expectations and is influenced, restricted or supported thereby (summarised as “context”

in the figure).

3.3. Mechanisms of self-regulation

3.3.1. Cognitive mechanisms

The cognitive mechanisms that underpin self-regulation processes are analysed
within the framework of various theoretical approaches. With regard to superordinate
mechanisms that are necessary for the implementation of action goals, in addition to
basic cognitive functions such as perception or the retrieval of memory content, several
so called “executive functions” have been established in cognitive and neuroscienti-
fic research.'®® These are involved in the active regulation of attention and cognitive
processes and include (a) working memory, (b) cognitive flexibility and (c) inhibitory
control as central resources.+°
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Working memory is the cognitive system that allows us to keep different pieces of infor-
mation available at the same time and use them for cognitive operations. This is neces-
sary, for example, to remain aware of the individual steps of a planned sequence of
actions, to adapt them if necessary and to be able to carry out the cognitive operations
required for the individual steps at the same time. In general, working memory is es-
sential in key academic skills, such as understanding demanding texts or solving math-
ematical problems, as well as in complex problem solving and reasoning. An example
of this is retaining intermediate results in mental arithmetic (e.g. when multiplying
multi-digit numbers). It is important to note that the capacity of the working memory is
limited to a relatively small amount of simultaneously available information, although
this capacity varies from person to person and increases on average over the course of
childhood and adolescence.

Cognitive flexibility is important when several tasks are processed simultaneously
(multitasking) or when it is necessary to switch quickly between different tasks (task
shifting or switching) and a corresponding coordination of attention is required.
Switching between different possible cognitive strategies, e.g. in maths tasks that can
be solved in different ways, also requires cognitive flexibility. Furthermore, cognitive
flexibility is necessary when different task requirements or rules need to be taken into
account depending on the context or when rules change over time, e. g. when originally
desired behaviours are suddenly no longer desired.

Inhibition is a collective term for various aspects of controlling thoughts, attention and
behaviour. This includes suppressing thoughts that are irrelevant to tasks and distract-
ing, e.g. thinking about the impression on others during a presentation. Attention is
often about focussing on something and suppressing distracting stimuli (selective
attention). Another important aspect is the inhibition of impulsive behaviour or ha-
bitual reactions that are inappropriate in a particular situation — an aspect that is also
referred to in the literature as self-control or effortful control. This important aspect
of self-regulation relates to situations in which different goals are in conflict with each
other, e.g. the short-term goal of enjoying a tasty but high-calorie meal with the long-
term goal of losing weight. In this context, the distinction between “hot” vs. “cool” sys-
tems of self-control is also relevant.’#* Whereas the executive functions enable “cool”,
i.e. considered, strategic, emotionally neutral and relatively slow information process-
ing in the service of goal pursuit, “hot” control is driven by emotional impulses (e.g.
wanting to leave a situation when anxiety arises) and strong motivational stimuli (e.g.
incoming mobile phone messages from social media). Regulating the resulting tenden-
cies to act solely through the system of cool executive functions can be a major chal-
lenge that people repeatedly fail to achieve in everyday life.

So called metacognitive abilities are also important for self-regulated behaviour — espe-
cially in connection with self-regulated learning processes.'*> They include two areas
that influence each other: declarative and procedural metacognitive abilities. Declar-
ative metacognition is about knowing how cognitive mechanisms work, e.g. that it is
easier to store educational content in the memory if it is processed in depth and linked to
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existing knowledge. Procedural metacognitive skills include metacognitive monitoring
and metacognitive control. Monitoring refers to the continuous monitoring, reflection
and assessment an individual’s own cognitive processes, e.g. questioning possible an-
swers. Metacognitive control refers to regulating activities, e.g. the selection of exer-
cises or the decision on whether additional learning time should be invested in a task.
With regard to learning processes, metacognition is therefore relevant for all phases
of action regulation.*3 For procedural metacognitive processes, the different executive
functions are required in a variety of ways, e.g. when both the processes necessary for
the task processing itself and the monitoring of the execution need to be represented
simultaneously in working memory. However, they tend to be located at a slower and
higher control level.*+ Successful learning processes then come from the functioning
interaction of executive functions and metacognitive abilities.

Findings from developmental psychology show that the interplay of metacognitive
monitoring processes and metacognitive control only develops gradually over the
course of the school years. School starters are already able to recognise problems
during learning activities — monitoring therefore operates at an early stage — but they
are rarely able to solve these problems with appropriate control processes, for example
through more effort or more learning time. From the end of primary school, the link
between monitoring and metacognitive control becomes increasingly close and has
a positive influence on learning outcomes.45

Overall, executive functions and metacognitive abilities enable the individual to use
information processing for the efficient pursuit of individual goals and to adapt flexibly
and adaptively to new situations and unexpected changes. The mutual importance
of these limited cognitive resources — for both school comprehension processes and
the self-regulation of emotions (see next section) and behaviours not directly related
to learning — therefore also means that there may potentially be competition if, for
example, the control of motor impulses takes up so much attention that the lesson can
no longer be adequately followed.

3.3.2. Emotional and motivational mechanisms

Although the concept of self-regulation is often primarily associated with cognitive
behavioural control, emotional and motivational aspects of self-regulation are also im-
portant, as already indicated by the difference between “cool” (cognitive) and “hot”
(emotional-motivational) systems of control. It should be noted that non-conscious and
automated processes characterise the “hot” system, which is activated by certain innate
stimuli (e. g. the startle response) or stimuli acquired through associative learning (e. g.
an environment associated with unpleasant experiences or a specific person). It used
to be assumed that cognitive processes in particular were important for self-regulation
and that emotions tended to interfere and lead to a lack of regulation. It is currently
increasingly recognised that emotional indicators of events such as the occurrence of
fear or anger provide important indications of the need for self-regulation processes
and can also indicate conflict resolution.'*® This means that emotional and motivational
skills are an essential aspect of self-regulation.
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In this context, the term emotion regulation is often used, which refers to the modula-
tion and regulation of emotions as an essential component of self-regulation.

Emotion regulation refers to all processes that enable a person to influence the intensity,
duration and type of their emotions and the associated behaviour in a certain
direction.’#” Different phases have been identified in which emotion regulation can be
influenced, which occur one after the other and sometimes overlap. For example, first
of all a relevant situation needs to be recognised, e.g. an anxiety-inducing maths exam
and attention needs to be focussed on it. The situation then needs to be evaluated as
negative and finally a reaction needs to be selected, e. g. avoiding the situation by falling
ill. Emotion regulation processes can be used in each of these phases.*#® A distinction
is made between implicit (automatic) mechanisms, e.g. the cancellation of an aversive
association through habituation to the situation, and explicit aspects of emotion
regulation (associated with cognitive effort), e.g. directing attention. They both contrib-
ute equally and need to be taken into account in interventions.’#* Another important
factor with regard to the efficacy of emotion regulation is its flexible adaptation to dif-
ferent contexts with regard to the selection of goals, the change and evaluation of goals
and strategies.’>° Improved self-awareness can also promote emotion regulation.’* The
concept that effective self-regulation, especially in emotionally stressful situations, is
associated with good adaptation to the environment and a high degree of flexibility in
the use of coping strategies comes from the literature on stress management.'?

In addition to emotional aspects, motivational mechanisms also play an important role
in self-regulation, which primarily influence the choice of goals. . These range from the
short-term fulfilment of certain wishes and needs up to long-term life planning goals.
The latter again need to be broken down into short-term goals that can be translated
into specific actions. Self-efficacy expectations are important in the selection of goals
and intentions for action. It may also be necessary for the benefit of mental and physical
well-being to adapt, change or completely abandon goals depending on the context.s3

3.4. Social aspects

Social skills play an important role in self-regulation. They make it possible to classify
one’s own behaviour within social norms, understand the reactions of others, perceive
threats, especially in complex social situations, and have the flexible ability to resolve
social conflicts.
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The social context also affects self-regulation skills in a variety of ways. These develop
during the continuous interaction of children and adolescents with their environment.
Initially, parents and other influential carers play a key role in this. With increasing
age, teachers and peers also play a role.’s+ Interaction with parents and other influential
educators is of great importance for the development of executive functions and other
aspects of self-regulation. The sensitivity and responsiveness of these caregivers as well
as cognitive stimulation and enabling the experience of autonomy and competence are
important facilitating factors here.’®> However, implicit and explicit mechanisms of
social learning, adaptive support (“scaffolding”, i.e. support for learning by providing
a “scaffold” that provides appropriate assistance) and the linguistic communication of
strategies also play an important role.’s® Corresponding to the central role of parents
or guardians, family instability, i. e. frequent changes of important caregivers, can have
a negative impact on the development of self-regulation.s”

There is clear evidence from studies on the influence of schooling on the development
of self-regulation skills, which makes use of school enrolment dates and compares
children of approximately the same age with one year more or one year less school
attendance. Children with higher school attendance show higher levels of executive
functions and other aspects of self-regulation.’s® A close, trusting relationship between
children and teachers also results in a greater improvement of self-regulation skills.s°

The socio-economic conditions of children and adolescents also play an important role.
If they are poor, this can have a negative impact on the quantity and quality of parent-
al and (pre-)school promotion. There are also clear links between poverty and poor
self-regulation skills'*°, which are also discussed as an important explanatory mecha-
nism for the impact of poverty on the long-term development of children.** Improve-
ments or worsening of the social environment, such as the incidence of poverty in a
particular neighbourhood, also had a negative effect on the self-regulation skills of year
five students.*2 There is also evidence that the (pre)school promotion of self-regulation
skills has a positive effect, especially on children from socio-economically disadvan-
taged backgrounds.®3

In general, while there is a clear indication that environmental factors and social
influences play an important role, this in no way contradicts the effect of genetic
factors mentioned in Chapter 3.6, and instead emphasises the importance of conducive
environmental conditions in achieving individual genetic potential.
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3.5. Importance of self-regulation

Many scientific findings confirm the connection between the various aspects of child-
ren’s and adolescents’ self-regulation skills and their well-being and opportunities for
development, in particular their mental and physical health, their success at school and
the development of a wide range of skills such as social participation and responsibility
as well as dignity and autonomy. This has already been mentioned in the introduc-
tion and in Section 2.3.1. In this section, we report in detail on these connections and
explain why this statement recommends the systematic promotion of children’s and
adolescents’ self-regulation skills.

3.5.1. Mental health and well-being

General mental well-being and mental health are both closely related to the abili-
ty to self-regulate.*+ This has been investigated in cross-sectional studies, but above
all in longitudinal studies. For example, the Dunedin Study with 1037 children from
the 1972/1973 birth cohort showed that the ability to self-regulate at preschool age
leads to better mental health and, in particular, to a lower incidence of addiction later
in life, regardless of socioeconomic status, intelligence and gender.'% Children who
improved their ability to self-regulate over the course of the study also showed such
positive results in adulthood. In 2020, in a meta-analysis of 150 studies, Robson et
al. investigated the extent to which the self-regulation skills of children of pre-school
age (approx. four years) are associated with mental health problems in later childhood
(approx. eight years), adolescence (approx. 13 years) or adulthood (over 30 years).!*
The researchers found that externalising and internalising behaviours, e.g. anger or
social withdrawal, as well as depression, addictions, anxiety disorders and obesity,
occurred less frequently with better self-regulation. Mental-health disorders character-
ised by a lack of self-regulation include attention deficit/hyperactivity disorder, border-
line personality disorder and addiction.**”

Interestingly, studies are very heterogeneous with regard to the correlation between
self-regulation skills and problematic internet use'. In 2022, Zahrai et al. showed that
automatic, unconscious aspects of self-regulation are more likely to be linked to exces-
sive internet use than conscious aspects and that interventions should therefore focus
on unconscious attitudes.**® For this purpose, it is necessary to record such unconscious
attitudes using suitable methods and to develop procedures to influence these attitudes
over the longer term. Physiological measurements or behavioural tests (e.g. to record
implicit, unconscious associations) could also be used here. Improved self-regulation
also leads to increased resilience in stressful situations and can thus prevent negative
consequences of stress such as post-traumatic stress disorder or chronic pain.7°
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However, McRae and Gross 2020 point out that laboratory situations do not always
adequately depict the use of adaptive strategies of self-regulation with which a person
controls themselves appropriately in a given situation and therefore cannot capture the
particularities of certain mental disorders.” For example, there are people who can
react adequately in given structured situations such as in the laboratory, but who are
unable to use appropriate strategies spontaneously in everyday life. As already men-
tioned in Section 2.1.5, smartphone-based studies in real or virtual contexts are useful
here, for example, as they can capture such processes in a moment-to-moment analysis
and combine them with interventions relevant to everyday life.””

3.5.2. Physical health

The connection between self-regulation skills in childhood and later physical health
was investigated in a similar way to mental health. For example, the Dunedin study
found that a lack of self-regulation skills is associated with metabolic disorders (in-
cluding obesity), respiratory diseases, periodontal diseases, sexually transmitted infec-
tions and inflammatory biomarkers.'”? Positive correlations were also found between
the ability to self-regulate and the level of physical activity, which is a key prerequisite
for physical health according to Section 2.1.2. Conversely, physical activity also has
a positive effect on self-regulation.7

3.5.3. Education and social participation

The importance of various aspects of self-regulation for academic performance and
success is both theoretically well-established and empirically demonstrated in numer-
ous studies. Executive functions — especially working memory — are fundamental for
attention, comprehension and learning processes and are therefore of central import-
ance for the acquisition of knowledge and skills. It is also empirically well documented
that executive functions are crucial for intelligence and academic skills in children and
adolescents’s and are of great importance for successful school entry.”® The meta-
analysis by Robson et al. 2020 showed positive correlations between self-regulation at
preschool age and general academic performance as well as specific skills in the areas
of maths, reading, writing and school engagement.

There are also meta-analytical findings on positive correlations with school performance
for the metacognitive processes and cognitive learning strategies investigated in the
research field of self-regulated learning.'”” For various measures of self-control (e.g.
reward delay), there are a number of studies that show predictive power for school
grades and standardised competence tests.”® Furthermore, in the field of clinical-
psychological and medical research on attention deficit/hyperactivity disorder, which
is characterised by substantial limitations in the ability to self-regulate, a wide range
of findings have been collected that show an increased risk of academic failure in the
presence of this disorder."”®
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For various aspects of social behaviour, the meta-analysis by Robson et al. 2020 shows
significant correlations with self-regulation skills at preschool age.'®° Higher self-
regulation skills are associated with higher social competence, a lower tendency to
aggression and a lower probability of becoming a victim of aggression by classmates.
The meta-analysis by de Ridder et al. 2012 also revealed a positive correlation between
self-regulation skills and social behaviour.*®

The aforementioned Dunedin study also shows a correlation — albeit small — between
the socioeconomic status achieved in adulthood, including income, and self-regulation
in preschool age.®®* The meta-analysis by Robson et al. 2020 also shows positive
correlations between early self-regulation skills and the probability of completing
higher education in adulthood and not being unemployed.#3

The extent to which better self-regulation skills also lead to greater participation in
social and political processes and also promote autonomy and dignity has hardly been
empirically investigated to date, although this is to be expected as a result of better
self-awareness and self-control. A high level of mental health, which goes hand in hand
with improved self-regulation, also promotes social participation. For example, one
study shows that promoting the self-regulation skills of schoolchildren in adulthood
led to greater political participation, e.g. higher voter turnout.’®+ Conversely, greater
participation in social and political processes in turn has a positive effect on the ability
to self-regulate.’®> However, these are only individual findings and greater considera-
tion of social processes is required when researching the effect of self-regulation skills.

3.6. Development of self-regulation

3.6.1. Cognitive development

Basic processes of self-regulation can already be detected in the first years of life
and significant increases can be seen in early childhood in particular. However, the
development of basic mechanisms continues throughout adolescence and into young
adulthood. It can partly take place at different times and at different speeds and pre-
cedes the successful coordination of sub-aspects in the service of more complex self-
regulation processes at the behavioural level. For example, certain inhibition functions
(e.g. delaying rewards) can already be demonstrated in the first years of life.’®¢ The
capacity of the working memory increases significantly during childhood*®” and the
metacognitive monitoring and control functions continue to improve in adolescence.'®®
Overall, particularly pronounced increases in various executive functions can be

180 Robson et al. 2020.
181 de Ridder et al. 2012.
182 Moffitt et al. 2006.
183 Robson et al. 2020.
184 Holbein 2017.

185 Malafaia et al. 2016.
186 Hendry et al. 2022.
187 Gathercole et al. 2004.

188 Weil et al. 2013.



Self-regulation

observed at pre-school age.'®® On the one hand, starting school and the demands asso-
ciated with this increasingly challenge these cognitive self-regulation skills, while on
the other hand, schools represent an important context for promoting these skills, in
which teachers in particular play an important role'° (see also Section 3.3.3).

In the school context, it also seems significant that not only do metacognitive monitor-
ing and control processes continue to improve from late childhood to adolescence, but
that this is also accompanied by an increase in declarative metacognitive knowledge
about self-regulation. An example from the OECD PISA study from 2009 illustrates
this. Artelt and Schneider 2015"" used the data set of almost 300,000 students from 34
countries to investigate the relationship between the performance and metacognitive
knowledge of 15-year-old participants about meaningful reading strategies.’*> The
result was largely comparable for all countries included: medium to high correlations
were found between knowledge of reading strategies and students’ reading comprehen-
sion as assessed in the PISA study.

3.6.2. Emotional development

Emotion regulation strategies also change as children and adolescents get older. At the
beginning of life, emotion regulation still needs to be strongly supported by the child’s
environment (interpersonal regulation, co-regulation). These early co-regulatory pro-
cesses by caregivers are complex (e.g. parents as a learning model, perception of and
reaction to children’s emotions, family climate) and are of central importance for the
further development of emotional self-regulation processes.?3

As children get older, not only does the type of external support change, but also its
form and content*+ For example, parents support the emotion regulation of infants
and toddlers by carrying out the strategies themselves (e.g. giving the child physi-
cal closeness or distracting the child). From late infancy, specific cues to a regulation
strategy are sufficient (e.g. “Can you play with the ball for this long?”), which are then
increasingly replaced by metacognitive cues as the child develops. With increasing age,
emotion regulation can be taken over by the children themselves (intrapersonal regula-
tion), although the importance of social regulation processes remains until adulthood.

The regulatory strategies available to children themselves change over the course of
their development: While infants and toddlers mainly use passive strategies (i.e.
emotions to regulate behaviour; e.g. avoidance, self-soothing and seeking closeness),
more active strategies are increasingly used from the age of three (e. g. problem-solving,
behaviour-based distraction). In preschool and early primary school age, simple
behaviour-based strategies (e. g. behaviour-based distraction, problem solving) are
replaced by more complex, cognitively demanding strategies (e. g. cognitive distraction,
cognitive reappraisal). The development of these more complex strategies also continues
in adolescence, as the few research studies on adolescence show.'9%
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Adolescence is considered a particularly critical developmental phase for emotion
regulation strategies. It is characterised by detachment from the parental home (co-
regulators in childhood) and confrontation with particular biological, social and educa-
tional challenges.'® Unlike in childhood, when adult caregivers in particular support
the regulation of emotions, peers, friends and partners become increasingly impor-
tant for adolescents. With the increasing importance of friends for the development of
emotion regulation, social conflicts in the context of bullying experiences also have an
enormous potential to have a negative impact.’”

3.6.3. Motivational development

Motivational development from early childhood through primary school age and into
adolescence is characterised by a series of developmental trends with regard to the
meaning, nature and structure of personal goals.¥® For example, the goals of young
children are primarily focused on the immediate satisfaction of basic needs, achieving
autonomy and understanding the environment. In the course of childhood and adoles-
cence, goals become more diverse, abstract and increasingly long-term, i.e. focussed
on the future. Children increasingly learn to prioritise and balance different goals
and to assess their own skills more realistically when choosing goals. Adolescence is
characterised by an increasingly complex goal structure. School and leisure-related
(especially social) goals need to be in harmony, with both approach goals (e. g. passing
exams successfully) and avoidance goals (e.g. not embarrassing oneself in front of the
class) being formulated. Goals that relate to mastering age-appropriate developmen-
tal tasks (e. g. identity development in adolescence) are particularly important at every
age group.

3.6.4. Social development

Research findings increasingly show that the development of aspects of self-regulation
is socially and contextually embedded and goes far beyond the influence of the child’s
family.*? The caregivers and the conditions in the children’s other living environments
are particularly important here, especially in day care centres, schools and leisure con-
texts such as sports clubs (see also Section 3.4). However, values, social expectations
and past and current socio-economic living conditions also influence the development
of emotional and motivational self-regulation®° and, conversely, are significantly
shaped by the community and culture in which children and adolescents grow up.2*
This ecological perspective is highly relevant for the successful implementation of pos-
sible promotion strategies and should not be neglected.?°?
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3.7. Biological basis

Biological factors such as genetic predisposition, brain maturation and brain plasticity
determine the framework within which self-regulation skills can develop in interaction
with the environment.

3.7.1 Genetics

The interplay of genetic and environmental factors plays a key role in the development
of self-regulation. A meta-analysis of twin studies on self-control, self-regulation and
emotion regulation reports a relatively high genetic component of this trait, which is,
however, moderated by the environment.2°3 Specific analyses of gene variants revealed
that genes that modulate the stress response®*4, and genes associated with reward pro-
cessing%5, are particularly relevant here. Although genetics plays an important role in
the ability to self-regulate, environmental factors interact with genetic predispositions
and can influence the activity and thus the effects of genes. This mechanism, known
as epigenetics, can mean that the same genetic predisposition is expressed in different
ways. Furthermore, gene-environment interactions also have the effect that the genetic
predisposition can influence the impact of certain environmental variables, such as
reducing or increasing the effect of stress, for example.

In addition, gene-environment correlations need to be taken into account, in which
the genetic make-up can change the probability of encountering a certain environ-
ment.2°° This means, for example, that parents with good self-regulation skills create an
environment that facilitates self-regulated behaviour in their children. This can also be
achieved through modelling and does not have to be a direct intervention. In addition,
children can seek out an environment that further supports their self-regulation and
in which they are treated differently by the people there (e. g. teachers). A high genetic
component of self-regulation therefore does not mean that environmental factors do
not play a role, as heredity and environment interact in many different ways.

Vulnerability-stress models assume that genetically vulnerable individuals experience
negative behavioural consequences in negative environments. They have been supple-
mented by differential susceptibility models, which postulate that people with a certain
genetic predisposition react more strongly to both negative and positive environmental
variables, i.e. show a high degree of plasticity in their reactions in both positive and
negative directions.2”

While intelligence only shows an increased genetic predisposition with increasing age,
a study on executive functions showed that the latter already has a high genetic com-
ponent in childhood.2°® In view of the important role that environmental factors play
in the impact of genetic factors, these findings suggest early, pre-school promotion of
self-regulation skills.
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3.7.2. Brain plasticity and brain development

Understanding brain changes during the development of self-regulation skills is im-
portant because not all sub-functions develop synchronously and this is important for
the selection of promotion strategies. The neural basis of self-regulation is anchored
in a subcortical-cortical network that includes the ventromedial prefrontal cortex, the
lateral prefrontal cortex and the cingulate gyrus as well as limbic structures (e.g. the
amygdala and the striatum).2°® While limbic structures are important for emotional-
motivational responses, the frontal, cortical structures play a central role in cognitive
control and behavioural inhibition. Some studies have also revealed the importance of
the insular cortex and parietal areas, such as the temporoparietal junction, which are
significantly involved in self-perception and body awareness.

The role of prefrontal structures in self-regulation has been well documented in lesion
studies, for example the famous case of Phineas Gage, who lost parts of his frontal
cortex in a work accident which primarily affected his self-regulation abilities.?** For the
other brain regions, studies have mainly been conducted using imaging techniques in
cognitive and behavioural tasks aimed at self-control, which relate to different aspects
of executive functions and emotion control and often produced heterogeneous results.
Data from task-related imaging procedures are difficult to interpret. The increased acti-
vation of one area may simply represent the effort a person needs to exert to solve a task
and not indicate better performance. Recently, recording the neural basis of self-regu-
lation processes in the laboratory has been supplemented by analyses of self-regulation
abilities in everyday situations. Here, some studies show a close correlation®" , while
others were unable to predict everyday behaviour from laboratory findings.2* This is
very dependent on the study design and the laboratory parameters investigated.

As the prefrontal brain region is so important for self-regulation, its development
needs to be carefully considered when promoting self-regulation skills. In fact, frontal
brain regions only develop up to the age of 30 years and later*s and only connect with
sensory and subcortical structures at a later stage. In addition to functional changes
in brain activity, structural changes in the grey and white matter (nerve cells and their
connections) have also been investigated. It has been shown that here too there is
a comparatively slow maturation and networking of the prefrontal areas relevant for
self-regulation.

On the other hand, areas of the brain associated with emotion and motivation, such as
those involved in reward processing, develop earlier.2*# Interventions that use this high
sensitivity to reward could therefore be beneficial for children and adolescents.?
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3.8. Relevance for upbringing and education

Self-regulation skills undergo significant changes over the course of childhood and
adolescence, which are caused by neuronal maturation processes and a variety of
environmental influences. There are differences in terms of the characteristics and
development of the various mechanisms and aspects of self-regulation as well as in
relation to individual children and adolescents. Strategies for promoting self-regulation
skills need to take this heterogeneity into account. This is a major challenge, particu-
larly with regard to providing promotion strategies in day care centres and schools
that are aimed at all children and adolescents. It should be noted that children and
adolescents not only differ from one another in their average levels of self-regulation
skills (trait differences) but also exhibit fluctuations in self-regulation over time and
situations (state differences). This can be seen in studies in which participants are
asked, often repeatedly, about their daily experiences in everyday life.?*® The extent of
such fluctuations as well as relevant influencing factors (e.g. sleep, stress, social influ-
ences) can differ from individual to individual. In order to improve the overall average
self-regulation skills of children and adolescents, it is therefore important to under-
stand the individual influencing factors so as to be able to influence them or to give
children and adolescents the chance to deal more effectively with challenging situations
through developing an expanded behavioural repertoire and helpful strategies.

Ways of providing a direct and sustainable improvement of basic executive functions th-
rough cognitive training, in which, for example, working memory tasks are practised in-
tensively, areverylimited.?” However, asdescribed in Section 4, the transfer ofknowledge
and learning and practice of strategies for self-regulation and emotion regulation
seem to be fundamentally promising.2*® Findings that relate to the influence of schoo-
ling and quality of pre-school care show that day care centres and schools are cent-
ral places for the development of self-regulation skills and are well suited for the use
of corresponding targeted promotion strategies. There are now many findings in the
literature that show that teachers can effectively support the development of learn-
ing and memory strategies. Memory skills play a significant role, particularly in the
school context. In this context, longitudinal studies have shown that primary school
children whose teachers taught in a memory-orientated way from the outset and
thereby specifically promoted metacognitive knowledge achieved better memory and
learning performance towards the end of primary school than primary school children
whose teachers tended to neglect this aspect.?* Since the development of sensitivity
to reinforcers (e.g. the ability to change behaviour based on behavioural consequences
such as rewards) precedes the development of inhibitory skills (e. g. changing behaviour
based on insight), reinforcing processes (e.g. positive reactions mediated by peers)
should be an important component of promotion strategies. Implicit processes (e.g.
those associated with reinforcement learning) and explicit processes (e. g. those associa-
ted with cognitive control strategies) need to be given equal consideration. The promotion
of self-regulation skills should also focus on organising school, family and social environ-
ments in such a way that they support the development of self-regulation skills.
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4 Evidence-based promotion strategies

The above analysis has clearly demonstrated the central importance of self-regulation
skills in children and adolescents for their well-being and opportunities for develop-
ment. This section will examine strategic approaches for the sustainable development
and strengthening of self-regulation skills in children and adolescents. The implemen-
tation of effective promotion measures is crucial to ensure the holistic development of
the younger generation and to prepare them for the challenges of life.

4.1. Individualised support versus systemic change

As mentioned in the introduction, in the context of promoting self-regulation skills of
children and adolescents, it is essential to consider the following international debate:

Society is facing global problems, some of which were discussed in the introduction and
in Section 2: mental and physical health problems, addictions to alcohol, tobacco and
social media, experiences of violence and abuse, bullying, significant socio-economic
disparities, flight and immigration, climate change, environmental pollution and chal-
lenges in retirement planning.

Chater and Loewenstein discuss two strategies for overcoming such challenges: The
first approach focuses on individual solutions, while the second one emphasises sys-
temic methods such as regulations and taxation.?2° The authors use various examples to
highlight the relevance of systemic solutions. In connection with health, the WHO also
supports this position. This can be seen in its statements on the commercial determi-
nants of health, i.e. the activities of the private sector that can positively or negatively
influence public health, including the associated political and economic systems and
norms.?** The WHO considers that these include the products and services of private
companies as well as their marketing strategies and political activities, including lob-
bying, donations and the spread of misinformation. However, the WHO also recognises
that the private sector is an indispensable partner in the development and delivery of
health services. According to the WHO, member states need to work to capitalise on
these opportunities at the same time as protecting the population from harm.

The authors of this statement focus on promoting the self-regulation skills of individual
children and adolescents. As explained in Section 3, this approach is very important
for the well-being and development opportunities of adolescents and also contributes
to solving the problems mentioned. We are aware that systemic measures are essential
for tackling the aforementioned challenges. This is all the more important in light of
the increasing tendencies of certain industries to influence the preferences and behavi-
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our of children and adolescents, which has a significant impact on their ability to self-
regulate. The focus on promoting self-regulation skills is therefore only one aspect and
should not diminish the need for systemic solutions.

4.2. Framework conditions

There are currently a number of structural problems in the German education system
that are not conducive to the promotion of self-regulation skills. These include, for ex-
ample, the considerable shortage of educators and teachers, the stress associated with
this and the low level of integration of knowledge about mental health and in particu-
lar self-regulation skills in the initial, continuing, and further training of educational
professionals.?22 The latter is particularly problematic in view of the mental stress and
stress-induced health risks faced by (prospective) teachers.?>s In addition, the pro-
motion of self-regulation skills of children and adolescents in day care centres and
schools needs to take place in the knowledge that such promotion in early childhood
is primarily the responsibility of parents and families. This task is then increasingly
taken over by the education system. However, parents and other people outside the
education system also always play an important role and need appropriate support.

4.3. Promotion objectives

As described in Section 3, strategies for promoting the self-regulation skills of children
and adolescents need to focus on strengthening their self-regulation skills (behavioural
prevention) on the one hand, and on supporting the appropriate context conditions
that favour their promotion (structural prevention) on the other. The resulting promo-
tion objectives are summarised in the following.

Key promotion objectives include strengthening cognitive, emotional, motivational
and social skills for self-regulation.

+ important cognitive skills include the following executive functions: the ability to
control thoughts, attention and behaviour, cognitive flexibility, which allows one to
switch quickly between tasks and adapt to changing requirements, and finally work-
ing memory, which makes various pieces of information directly available at the
same time and usable for cognitive operations. Cognitive skills also include metacog-
nitive skills. They include knowledge about how cognitive processes work (declara-
tive) and enable the continuous monitoring, reflection, evaluation and regulation of
one’s own cognitive processes (procedural).

« Emotion regulation skills make it possible to influence the intensity, type and dura-
tion of emotions and specifically direct the associated behaviour. This also includes
stress regulation, i. e. the regulation of emotional stress caused by stressors.

« The motivational part of self-regulation relates to knowing and influencing one’s
own goals, beliefs and attitudes.

« Finally, social skills play an important role. They make it possible to classify one’s
own behaviour within social norms, understand the reactions of others, perceive
threats, especially in complex social situations, and have the flexible ability to resolve
social conflicts.

222 In 2023, the Federation of German Psychologists’ Associations issued a statement recommending the teaching of
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As explained in Section 3, relevant biological and psychosocial conditions such as
genetic disposition, brain development and plasticity as well as early childhood
socialisation need to be taken into account when promoting these skills.

In addition to the direct development of self-regulation skills, it is also essential to
strengthen the framework conditions that favour promotion. In the following, we refer
to these as promotion factors, which include destigmatising mental health problems
and illnesses. It is also important for children and adolescents to be able to seek support
independently. This requires the further development of conscious self-awareness, i. e.
increasing body awareness and reducing unhelpful self-referential processes such as
excessive rumination and lack of self-acceptance. It is also important for children and
adolescents to have a positive self-image and a high expectation of self-efficacy. An en-
vironment that offers cognitive stimulation and enables them to experience autonomy
and competence contributes to this. Sensitivity, responsiveness and the self-regulation
skills of key caregivers, such as parents, educators, teachers, school psychologists and
school social workers, who can serve as role models and provide guidance, are also of
considerable importance.

4.4, Target groups

The promotion of self-regulation skills of children and adolescents is firmly embed-
ded in many day care centres and schools worldwide and also in the curricula of some
federal states in Germany. There are also a large number of detailed programmes that
are used worldwide. These programmes initially differ in terms of their target groups.

The programmes are aimed at different age groups, e.g. children in day care centres (0
to 6 years), children in primary schools (6 to 10 years), lower secondary (10 to 16 years)
and upper secondary (16 to 18 years) 224. Some programmes are aimed at particularly
vulnerable children and adolescents, e. g. those with a predisposition to mental illness,
with mentally ill parents and those with experiences of migration or from socially dis-
advantaged families. However, most programmes are designed to be universal for all
children and adolescents in a particular age group: On the one hand, they are intended
to have a preventative effect and reduce the likelihood of mental illness and stress and,
on the other, to support the mental development and social participation of children
and adolescents. They are either offered to all children and adolescents or specifically to
particularly vulnerable groups. Many programmes are aimed not only at children and
adolescents, but also at their caregivers such as parents, educators, teachers, school
social workers and school psychologists. It should be noted that universally applicable
programmes are desirable from a health policy perspective and can benefit many child-
ren and adolescents. At the same time, however, there are also efforts to personalise
interventions, as a “one size fits all” approach is not always suitable for all individuals.?*

224 In many German states, the primary stage includes children and adolescents aged 6 to 12 and the secondary stage
includes young people aged 12 to 18.
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4.5. Development and learning environments

It has long been known that developmental and learning environments do not always
meet the psychological needs of children and adolescents and that school in particular
can contribute to stress, impaired well-being and mental illness.??® In this connection,
poorly developed self-regulation skills are considered to be predictors of problematic
learning and development??’, while the support of self-regulation skills is considered
to be particularly effective for the development of adaptive behaviour and resilience.??®
Accordingly, self-regulation skills are a target criterion in various curricula and educa-
tion plans of the German federal states®?9; this also applies to the early childhood
sector.23° However, the term self-regulation is generally undefined in education plans:
Operational strategies are not provided and attempts to develop standards for self-
regulation skills have so far failed to materialise. At the same time, increasing efforts
can be observed at the level of individual day care centres and schools to systematically
incorporate the topic of self-regulation into educational work. On the one hand, the
emphasis is on educational professionals in day care centres and schools designing the
daily routine and integrating educational activities into everyday life and lessons in
such a way that they have a beneficial effect on self-regulation skills (this approach
is discussed in this section). On the other hand, specific promotion programmes are
also used as selective interventions over a certain period of time (as we will describe in
Section 4.6). It should be noted that there is fluidity between the two approaches.

4.5.1. Basic quality dimensions

In schools, self-regulation skills can be promoted by working to improve the dimen-
sions of learning or teaching quality that are known to be positively associated with
numerous desirable outcomes?* or, more broadly, the whole school learning environ-
ment. These range from better learning success, greater motivation and commitment
to lower levels of externalising behaviour and reduced stress.23* It has proven useful
to distinguish between at least three basic dimensions of learning and teaching quali-
ty233, each of which can be assumed to have a beneficial effect on self-regulation skills:
effective classroom management, cognitive activation (instructional support) and con-
structive support (student support). Even if the focus on these three basic dimensions
is particularly widespread in the school sector, this approach is also receiving attention
in the preschool sector — albeit more in the Anglo-American world than in Germany
— through the empirical work of Hamre et al. 2014.23¢ The authors also speak quite
naturally of “teachers” and “learning processes” in the preschool sector. This is due to
the fact that in the USA and some other countries, pre-school staff have similar qualifi-
cations to primary school teachers and have at least a Bachelor’s degree. Furthermore,
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in the USA and many other countries, there is not as much physical and personnel
separation between the pre-school and school sectors as in Germany. In the following,
this use of language is adopted in the knowledge that it will sound unfamiliar to some
readers in Germany.

The first basic dimension, effective classroom management, contributes to the smooth
running of the learning process. The teacher ensures that learners understand the
objectives and structure of the lesson and that disruptions to the lesson and disputes
between students are prevented wherever possible and that as many learners as pos-
sible are actively involved. On the one hand, effective classroom management utilises
the explicit establishment of rules and procedures. On the other hand, it is also based
on a well-planned structure of the lesson, which makes disruptions and interruptions
less likely. The high degree of structure, clarity of expectations and reliability makes it
easier for learners to develop a sense of control and actively participate in the lesson.
The proximity to indicators of behavioural self-regulation is evident.>35

The second dimension, the potential for cognitive activation, is prominent when as
many learners as possible engage particularly intensively with the learning material,
building on their previous knowledge and taking in key learning content or concepts.
During the learning activity, new knowledge can be acquired or existing misconcep-
tions can be corrected. In many cases, cognitive activation is accompanied by the use of
appropriate learning strategies and metacognitive regulation of learning activities and
encourages the development of these self-regulatory skills.

The third relevant dimension is constructive support. This is expressed in that teachers
provide learners with appropriate help in the event of comprehension problems and
the interaction between teachers and learners is characterised by respect and appreci-
ation. Particularly effective components of constructive support include the teacher’s
interest (perceived by the students) in the positive development of the students, the
associated individualised feedback and the use of adaptively designed assistance for
individual learners so that they can achieve challenging learning goals. A high level of
constructive support enables children and adolescents to develop their motivational
resources, see themselves as at least partially autonomous individuals and acquire
a positive self-image.

In the meantime, a large number of studies have shown that there are substantial
differences in the three basic dimensions of teaching quality between teachers or
between individual learning groups and classes, which are also reflected in the different
learning and developmental trajectories of children and adolescents.2° It has also been
shown that improvements in teaching quality can be achieved through further training
measures for teachers.”
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4.5.2. Promotion of self-regulation in the pre-school sector

In addition to broad approaches to improving the quality of learning and teaching,
there are also numerous concepts that are more specifically geared towards promoting
self-regulation skills in childcare centres. These are presented in this section. Firstly,
we report on programmes from the USA and Canada and then we look at studies from
German-speaking countries.

A well-known and empirically tested programme for promoting self-regulation in
pre-school settings is “Tools of the Mind”23. This programme is characterised by its
comprehensive nature: it is not an add-on to other activities; rather, the principles
and approaches of “Tools of the Mind” are linked to day-to-day activities. “Tools of
the Mind” supports the cognitive and social development of pre-school and primary
school children, with particular emphasis on self-regulation and executive functions.
Through structured playful activities — including the systematic use of role-playing ga-
mes and targeted interactions — children are supported in improving their attention,
memory and problem-solving skills. Social learning and co-operation play a special role
here. Overall, “Tools of the Mind” shows high effect sizes with regard to success mea-
sures such as self-control, attention, (pro)social behaviour and cognitive performance
measures and has proven itself empirically, in some cases also in randomised field
studies.23

The “Brain Games” programme, developed by Jones and her team, also aims to promo-
te children’s social and emotional skills.?4° It comprises a series of short, playful activi-
ties that can be easily integrated into the daily routine of childcare facilities. They often
differ from other play-based activities only in that more emphasis is placed on system-
atically practising individual skills. For example, certain rules need to be adhered to
or social exchange processes need to take place according to predefined patterns. The-
se games are designed to strengthen various self-regulation skills, e.g. attention, the
ability to work together and solve problems as well as emotion regulation. Through
regular practice and frequent reflection, children learn to better control their emotions
and manage social conflicts constructively. The programme is based on neuroscientific
findings and is used to improve the general learning environment. The aim is to teach
children skills that are not only important for success at school, but also for everyday
life. There are now also a number of evaluation studies on brain games that confirm the
positive effect on a range of success measures related to self-regulation.>+

In addition to “Tools of the Mind” and “Brain Games”, encouraging effects on self-
regulation have been documented in empirical studies for other approaches (e.g.
PATHS, Head Start REDI).24* From a methodological perspective, the following needs
to be taken into account: An evaluation of the efficacy of early childhood promotion
programmes is made more difficult by the fact that, although proven, traditional
measures from laboratory research are available, there is a simultaneous lack of valid
behavioural measures that can be recorded objectively, reliably and economically in a
normal learning context.
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In recent years, Anglo-American research has increasingly emphasised that particular-
ly strong positive effects on self-regulation skills with a good cost-benefit ratio can be
observed when programmes are not used in addition to the normal daily programme,
but when their promotion principles permeate the entire daily routine and are highly
efficient.?43 In addition, Diamond and Ling 2016 formulated a number of principles that
influence the effect size of the programmes.2+ These include:

« that the more skills are practised in different contexts, the broader their develop-
ment;

« that skills are more stable when there has been sufficient time to practise them;

« that skills develop best when children are repeatedly presented with tasks that really
challenge them and are then given adaptive support;

« and that positive effects disappear again if skills are no longer practised or used.

With this in mind, Diamond and Lee have also stressed that many activities in childcare
facilities around the world already use concepts that have a particularly strong support-
ive effect in terms of self-regulation skills.245 The authors cite the central principles of
the Montessori tradition for designing the learning environment as a positive example.
However, it should be mentioned that these and other supportive principles are not yet
implemented systematically and sustainably enough in many day care centres.

Promotion programmes for self-regulation are also increasingly being established in
German-speaking countries. For example, Schiller et al. 2023 propose an everyday
integrated promotion of emotion regulation and social self-regulation skills for day
care centres through “emotion coaching” and co-regulation.?+® Emotion coaching pre-
pares children to regulate their emotions. Emotions are mirrored, labelled, validated
and linked to specific occasions, evaluations, emotional expressions, readiness to act
and regulation options. This takes place inside and outside of acute, socially and emo-
tionally challenging situations for the children. Emotion coaching is characterised by
having an accepting, appreciative attitude towards the emotional experience. However,
preschool children still find it difficult to self-regulate their own emotions in many
situations, which is why these children are still dependent on the support of caregivers.
This happens through co-regulation, which can take place on three levels. At the first
level, caregivers take over all aspects of reflexive emotion regulation for the child. At the
second level, the caregiver guides the child with specific cues that help them to regulate
themselves. At the third level, the caregiver only uses non-specific, metacognitive cues
to remind the child of emotion regulation strategies because the child already has a
repertoire of emotion regulation strategies.

Another approach for day care centres that is integrated into everyday life is the
“Learning to regulate emotions” (Emotionen regulieren lernen, EMIL) programme.2+
This is a qualification measure for educational professionals. EMIL offers teams at
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childcare facilities numerous suggestions for designing activities that promote self-
regulation without committing them to a standard programme and the implementation
of specific content. Instead, the educational professionals learn to examine and, if neces-
sary, adapt programmes for their self-regulation-promoting potential and to develop
activities for the children that strengthen their cognitive and emotional self-regulation.
The EMIL programme has now been tested many times in practice and there are initial
indications of its positive effects.?#® However, this study is not entirely convincing in
terms of methodology. Since 2020, day care centres in the state of Baden-Wiirttemberg
have had the opportunity to take part in training courses on this measure. The efficacy
of co-regulation strategies in day care centres is also shown in Havighurst et al. 2024.24

Positive effects were also observed for the Swiss promotion programme “Nele and Noa
in the Rainforest”?5° which is carried out in small groups with 5 to 6-year-old children
and includes eight games that train executive functions. Initial trials of this programme
showed significant improvements in various dimensions of executive functions, e.g.
attention, executive control and working memory.** Internationally renowned promo-
tion programmes such as “ENGAGE” (Enhancing Neurobehavioural Gains with the Aid
of Games and Exercise) were also able to demonstrate the long-term effects of this
approach.?5?

In addition to the approaches that aim to promote general self-regulation skills, there
are also programmes that are primarily dedicated to promoting self-regulated learning
(see Section 4.5.3) in the preschool sector, at least partially involve educators and have
elements integrated into everyday life and for which initial empirical evidence of the
promotional effect is available.2s2

The effect of preschool programmes on promoting self-regulation has now been proven
several times and the preschool promotion of self-regulation skills is an underesti-
mated resource in the long-term promotion of well-being and development opportuni-
ties. This requires further research, particularly in German-speaking countries.

4.5.3. Self-regulated learning at school

Probably the best-known and most widely implemented approach to promoting self-
regulation in schools focuses on the self-regulation of specific learning processes or
in specific learning contexts, referred to as self-regulated learning. This is based on
educational psychology research, which often distinguishes between self-regulation
skills in general and skills for self-regulated learning?s4, with much greater attention
in educational psychology being paid to the specific case of self-regulated learning.25s
Self-regulated learning refers to the process in which learners independently set their
own learning goals, select strategies to achieve their goals, monitor their learning
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progress and adapt their approach if necessary. It includes the ability for self-motiva-
tion, controlling emotions and managing attention and time efficiently. Self-regulated
learners are able to flexibly change their learning strategies and respond to challenges.
They continuously reflect on their learning processes and results in order to improve
their skills. Research on self-regulated learning (cf. Zimmerman’s work cited above)
postulates similar hypotheses on processes of self-regulation as, for example, the more
generic theories of self-regulation, which are presented in detail in Section 3. Despite
a rather thin empirical evidence base, it seems plausible to assume that the promotion
of self-regulated learning is also reflected in improved general self-regulation skills.25°

In self-regulated learning, self-regulation skills are practised by means of specific
learning tasks. The specific skills are taught either directly (for example, by teaching
specific cognitive, metacognitive or motivational strategies) or indirectly, for example,
by the teacher modelling self-regulated learning or designing the learning environment
in such a way that it is likely that learners will apply effective self-regulated learning
strategies®’. Learning achievement is generally used as a criterion for the successful
use of self-regulated learning strategies, whereas broader behavioural or experiential
measures are rarely used in research.2s®

Empirical studies confirm that self-regulated training can be successfully influenced
by interventions. For example, Dignath and Biittner found in a comprehensive
meta-analysis that interventions to promote self-regulated learning in both primary
and secondary schools showed substantial positive effects on learning performance,
strategy use and motivational outcomes.?*® From a methodological perspective, how-
ever, it should be noted here that many of the primary studies considered did not
randomise the students or classes to experimental and control groups.

In the meta-analysis by Dignath and Biittner, the effects were greater on average for
studies in which the training of self-regulation skills was carried out by researchers
(and not by regular teachers). In contrast, individual studies suggest that training to
promote self-regulated learning is particularly effective when it is integrated into regu-
lar lessons and the strategies learnt are continuously applied.2*°

4.6. Specific promotion approaches

The previous section described how learning and development environments can be
designed to promote the self-regulation skills of children and adolescents in day care
centres and schools. In this section, we describe specific programmes that are designed
to promote the self-regulation skills of children and adolescents. Most of the program-
mes aim at several of the goals mentioned in Section 4.3. They are usually aimed at all
children and adolescents in an age group. Some of them are intended specifically for
groups of vulnerable children and adolescents; many also include components for the
children’s caregivers such as parents, educators and teachers.
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In the following, we first explain the most important approaches on which the program-
mes are based. They relate to the mental health competence of children and adolescents
or their adult caregivers, are based on methods of behavioural therapy and cognitive
behavioural therapy or are based on mindfulness, compassion or the body. We provide
examples of programmes based on these approaches. Where available, evidence of
efficacy is also cited. Many of these approaches also play a role in the promotion strat-
egies described in Section 4.5.2 on promoting self-regulation in child day care centres.
Section 4.6.6 contains a systematic overview of the efficacy of the approaches described
with regard to the promotion objectives outlined in Section 4.4. It shows that there are
promising indications of such efficacy, but that further research is required, particular-
ly with regard to the long-term impact of the promotion.

Given the wealth of existing programmes, our overview cannot be exhaustive and there
are other related approaches, such as music-based programmes.>

By compiling promotion approaches and evidence of their efficacy, we aim to show that
it is possible to effectively promote self-regulation skills of children and adolescents.
However, the design of a corresponding curriculum for German day care centres and
schools requires further research and development, such as the adaptation of success-
ful strategies to the German education system and the development of a compendium
of all effective promotion strategies.

4.6.1. Promotion of mental health literacy

An essential basis for promoting self-regulation skills is the development of appropri-
ate mental health skills in children, young people and the adults responsible for them.
This includes the age-appropriate teaching of relevant psychological and neurobio-
logical principles as well as an understanding that such skills can be learnt. Mental
health literacy also includes identifying one’s own strengths and weaknesses in terms of
self-regulation and knowing methods and procedures that are particularly effective for
oneself, being able to integrate them into one’s own life and seeking help if necessary.

An important example of a programme that systematically promotes mental health
skills is BEWARE (“Bewusstsein, Aufklirung, Resilienz”, Awareness, Education and
Resilience), which is being developed and tested by the Leibniz Institute for Resilience
Research.?2 It is aimed at lower secondary school students from all types of schools.
The programme provides annual project days for the individual class levels, which build
on each other and are carried out by trained teachers. An internationally recognised
training programme is “Mental Health First Aid” (MHFA).2%3 This was developed to
enable people to provide first aid to people with mental health problems, i.e. to recog-
nise the problems, respond appropriately and provide support until professional help is
available. The “Youth” module®® is specifically geared towards the needs of schools and
is currently being established in Germany under the direction of the Central Institute of
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Mental Health in Mannheim. The “MindMatters”2% and “Healthy Minds for Schools”2%¢
programmes also focus on the development of mental health skills.

In addition to dedicated programmes to promote mental health literacy, most of the
approaches described in the following sections also include the teaching of relevant
skills.

4.6.2. Behavioural and cognitive-behavioural approaches

Behaviour-oriented promotion strategies aim to strengthen self-regulation skills through
long-term changes in behavioural patterns. This can be achieved on the one hand by
modifying the consequences of behaviour and on the other hand by changing the
corresponding cognitive processes. There are a large number of such programmes world-
wide. We give a few examples here that illustrate how diverse these programmes are.

Training programmes to support learning and memory strategies have been used suc-
cessfully with primary and secondary school students over the past 30 years. Overall,
research results show that such programmes lead to significant improvements in meta-
cognitive skills from an early primary school age, with the targeted support of reading
strategies having a particularly strong influence on reading comprehension. Similar
positive effects were also found in late childhood and early adolescence.2”

Examples of school promotion strategies that are based on changing behavioural
patterns and support attention and emotion regulation as well as motivational mecha-
nisms of self-regulation are the US programmes “Good Behaviour Game”2°® and “Positive
Behavioural Intervention & Supports” (PBIS).2% Both programmes can be adapted so
that they can be implemented from nursery to secondary school. In the “Good Behav-
iour Game”, school classes are divided into two teams that compete against each other
to minimise clearly defined negative behaviours. They get small rewards in return. The
PBIS programme is also based on the principle of positive reinforcement. It is aimed
not only at all children and adolescents, but also at students with an increased risk of
problematic behaviour or with serious behavioural problems. Both programmes also
aim to improve the learning atmosphere and school climate. Their efficacy has been
positively evaluated.?°

One cognitive-behavioural programme is WOOP?"* (Wish-Outcome-Obstacle-Plan). It
is also suitable for all age groups and promotes cognitive and motivational self-regula-
tion mechanisms. In this programme, children are guided to formulate a goal (“wish”)
and to understand why this goal is desirable for them (“outcome”). They also identify
possible obstacles or challenges on the way to achieving the goal (“obstacle”) and develop
a specific plan for this. Among other things, the programme supports motivational and
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cognitive mechanisms of self-regulation and thus goal-oriented behaviour.?7 The “Feel
Your Best Self” (FYBS) programme?72 however focuses on emotional self-regulation
mechanisms and is suitable for children aged three to eight years. It teaches children
simple coping strategies that support their emotion regulation in everyday life and has
three main focuses: calm yourself, notice your feelings and connect with others. Initial
studies indicate the efficacy of the programme.74

4.6.3. Mindfulness and compassion-based approaches

Since the introduction of the MBSR programme?7 towards the end of the 1970s%°
mindfulness-based programmes have been used to support mental well-being and
self-regulation skills in children, adolescents and adults, both for at-risk groups and
universally.?”” Their aim is to support conscious, non-judgemental attention in the pre-
sent moment. Examples of mindfulness exercises include breathing meditation and
body scanning, as well as mindful walking, eating and communicating. Mindfulness
also has an increasingly important role in sport.?”® Closely linked to mindfulness are
compassion-based programmes. They encourage empathic understanding and the abil-
ity to perceive other people’s suffering or one’s own as well as the willingness and ability
to alleviate it. They can also contribute to the promotion of self-regulation skills.27

Mindfulness and compassion-based programmes are also increasingly being used
in day care centres and schools, both for children and adolescents and for the adults
responsible, such as educators and teachers. As shown in Tables 1 and 2, such pro-
grammes strengthen most of the mechanisms of self-regulation mentioned in Section
4.1. This is shown in particular in meta-analyses by Phan et al. 2022 and Pandey et al
2018.2%° Mindfulness-based programmes are also offered for teachers and have posi-
tive effects on their mental health.?®' In addition, such programmes can also have
a positive influence on the school climate and the overall school situation and thus
reinforce important factors for the self-regulation of children and adolescents.28?

Examples of mindfulness programmes in schools include the German framework
curriculum AISCHU?% for teaching mindfulness in schools and the MindUp programme
used in the USA and Canada.?®4 Both programmes use the aforementioned mindfulness
techniques and aim to strengthen self-awareness, emotion and stress regulation and re-
silience. They are also aimed at teachers and aim to establish a school culture of mind-
fulness. There are initial indications of the efficacy of both programmes. The AISCHU
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programme has been effective in terms of reducing stress in teachers.?®> The MindUp
programme has been shown to be effective in relation to behavioural problems2®¢.
However, further research is necessary. Other mindfulness and compassion-based
programmes include “Mindful Schools”2®’, “calm classroom”?®® and programme “.b”2%
as part of “The Mindfulness in Schools Programme” (MiSP)?%°. An evaluation of the
latter programme showed efficacy in relation to the mental health of teachers and the
atmosphere in schools??'. However, the desired success was not achieved for students,
which suggests that this programme should be developed further.

4.6.4. Body-orientated approaches

Mindfulness-based approaches include a strong body-orientated component; converse-
ly the spectrum of body-orientated approaches to promote self-regulation skills is much
broader. In addition to breathing exercises, it also includes, for example, progressive
muscle relaxation, yoga, Feldenkrais, forms of movement meditation, such as Qigong
or Tai Chi, through to games and sports-oriented programmes for the targeted support
of coordination, strength and endurance skills. Different aspects are often combined. A
special feature of such promotion strategies is the possibility of supporting all children
and adolescents, even beyond language barriers.

Body-oriented promotion strategies can support stress regulation and stress resilience
through targeted alternation between activation and relaxation. They also focus on cog-
nitive, emotional, motivational and social self-regulation skills, e.g. through physical
experiences of self-efficacy.

The efficacy of body-oriented promotion strategies for self-regulation skills is well
documented, for example on emotion regulation, executive functions, attention reg-
ulation and stress management.?93 However, little research has been conducted into
the influence of the type, intensity and duration of the individual physical promotion
programmes on their efficacy. In addition, the relevance of other physical factors such
as sleep and nutrition for the development of self-regulation skills in childhood and
adolescence still needs to be investigated.

The first programmes such as TigerKids24, EMYK?2% or “ket relaxation training”2%¢, have
been developed for preschool and primary school children and systematically combine
elements from autogenic training, Qigong, yoga and progressive muscle relaxation in
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a child-friendly way and use them as part of group programmes.?” CoMiK?% is an
evaluated programme for day care centres in which executive functions are systemat-
ically encouraged through the playful training of coordinative skills (including balan-
ce, thythm, differentiation). There are intervention programmes for schools that are
used both as part of movement breaks in lessons and as extra-curricular, movement-
based breaks to support body-related self-regulation. In addition to more unspecific
movement-related promotion strategies, there are also very specific, primarily coordi-
nation and endurance-oriented movement programmes to promote individual execu-
tive functions in schools, e.g. working memory and inhibition, in physical education.2*

EPHECT?* — a concept for promoting stress management skills in PE lessons — aims to
strengthen body-related stress management. There are also programmes for secondary
schools, e.g. “Health.edu™* or GEKOS3°2 which target the (exercise-related) health
skills of school students.

Socio-emotional skills and their activation are the focus of the Bern intervention pro-
gramme BISS®°2 and the MOVIGEN programme3°4 for promoting social skills in school
sport run by the Research Centre for Physical Education and Sports of Children and
Young People (FoSS).3% The first programmes for promoting the mental health of
children and adolescents are now also being developed by organised sport in Germany
and offered in association with day care centres, schools, open youth work and sports
clubs. One example of this is the MOVE HEALTH project3°® of German Sports Youth.

4.6.5. Role of digital media

Digitalisation also plays an important role in promoting self-regulation skills. In recent
years, digitalisation has played a key role in almost all areas of life, especially in the lives
of children and adolescents. Digital media, e.g. TikTok and Instagram, play a key role in
communication, interaction and in shaping one’s view of oneself, other people and the
environment. As explained in Section 2.2.4, this may have problematic consequences
for the mental health and development of children and adolescents. The promotion of
self-regulation skills therefore also needs to relate to this area. At the same time, digital
technologies can make a significant contribution to promoting self-regulation skills.

There are a number of school programmes that support self-regulation skills in the
area of digital media. The aim of the “Medienhelden” programme3°” of FU Berlin, for
example, is to prevent cyberbullying and support media skills in secondary school
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students aged 13 to 16. The evaluation3°® shows the efficacy of the programme. In the
“Medienscouts NRW” programme, students advise each other and help each other with
questions relating to digital media. An evaluation report is also available for this pro-
gramme.3%°

One approach to promoting digital self-regulation skills is to support children and ado-
lescents by designing the user environment of apps and internet services in such a way
that it supports their own preferences. There is already extensive research in this area
for adults.3*® One possibility is the use of apps such as “one-sec”, which delays access
to social media apps and thus supports the ability to make a conscious decision on
whether to use an app or not. An evaluation shows their efficacy.3"* Such approaches can
be integrated into corresponding promotion strategies.

Digital apps can also support other strategies for promoting self-regulation skills of
children and adolescents. For example, a meta-analysis shows the efficacy of mental
health apps for emotion regulation in adults.3*2 There are also a large number of mind-
fulness apps, many of which are aimed at children and adolescents. Another meta-
analysis suggests the possibility that mindfulness apps can support well-being and
mental health in adults.33 One example is the “My Coping Plan” app.3* Its efficacy was
shown by Stallman in 2019.3' In 2020, corresponding apps for children and adolescents
were analysed by Nunes et al. using the Mobile Health Rating Scale (MARS) for mobile
health apps.3'® MARS uses criteria such as user friendliness, content and therapeutic
persuasion, but does not focus on the efficacy of intervention objectives. The result of
the study was that most apps for children and adolescents are not satisfactory in terms
of the MARS criteria. There is thus a considerable need for research and development
in this area.

4.6.6. Overview of the efficacy of individual approaches

This section provides an overview of the scientific evidence for the efficacy of the promo-
tion approaches presented. Tables 1 and 2 show which promotion objectives from Sec-
tion 4.3 can be achieved with which promotion approaches. In accordance with the dis-
tinction made in Section 4.3, the promotion objectives consist of developing the various
self-regulation mechanisms on the one hand and strengthening the promotion factors
on the other. The entry M in a field means that there are one or more meta-analyses
that prove the efficacy with regard to the respective promotion objective. The entry E
indicates that the effect has been confirmed by one or more controlled individual stu-
dies. Positive effects proven by meta-analyses can be regarded as stronger evidence of
efficacy, provided that the individual studies used are of appropriate quality. A brief
description of the research studies used can be found at the end of this section. Most of
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them relate to children and adolescents and many to day care centres or schools. This
is indicated in the descriptions. The effect sizes in all these studies are typically in the
small to medium range. Empty fields indicate that we are not aware of any relevant
studies, but this does not rule out potential efficacy.

The tables show that there is evidence for the efficacy of mindfulness and compassion-
based programmes in relation to almost all promotion objectives; cognitive-be-
havioural, behavioural and body-based approaches are also effective for many promo-
tion objectives. In the promotion of mental health literacy, on the other hand, the focus
is more on knowledge transfer; metacognitive skills in particular are thus being further
developed and work is being done to destigmatise mental health problems and illnesses.

The tables therefore make it seem likely that the self-regulation skills of children and
adolescents can generally be promoted by the approaches described. At the same time
— as many of the scientific studies cited here point out — further research is needed,
particularly with regard to the long-term effects of the promotion.

Individual studies also show negative effects, e.g. the evaluation of the “.b” programme
as part of the “My Resilience in Adolescence” (MYRIAD) programme.3 This study cites
inadequate implementation for the respective target group as the reason — an indication
that promotion programmes need to be carefully designed with the respective target
groups in mind.

Table 1: Promotion of self-regulation skills

The entry M in a field means that there are one or more meta-analyses that prove the efficacy of the approach
in the row for self-regulation skills in the column. The entry E shows that this efficacy is proven by one or more
controlled studies. A brief description of the relevant research can be found at the end of this section. Empty
fields mean that we are not aware of any controlled studies demonstrating such efficacy; however, this does
not rule out potential efficacy.

Promotion | Mental health Cognitive- Mindfulness-, Body-oriented
approach | literacy bahavioural- and | compassion-

behavioural-based | based

Cognitive mechanisms: E M M
control over thoughts,

attention and behaviour,

cognitive flexibility, working

memory

Metacognition: M E M

declarative and procedural

Emotion regulation M M M M
Stress regulation E M E
Motivational skills E M E
Social skills M M E
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Table 2: Promotion factors for self-regulation skills

The entry M in a field means that there are one or more meta-analyses that prove the efficacy of the approach
in the row for the promotion factor in the column. The entry E indicates that such efficacy is proven by one or
more controlled studies A brief description of the relevant research can be found at the end of this section.
Empty fields mean that we are not aware of any controlled studies demonstrating such efficacy; however, this
does not rule out potential efficacy.

Promotion | Mental health Cognitive- Mindfulness-, Body-oriented
approach | literacy bahavioural- and | compassion-

behavioural-based | based

Promotion factor

Destigmatisation of M
mental health problems
and illnesses

Self-awareness: body E
awareness, regulation of
self- referential processes

Self-image: self-concept, E M M
self-efficacy expectation

Environment in day care M E
centres and schools

Parents, educators and M
teachers: behaviour and
self-regulation skills

We now present evidence for the entries in Tables 1 and 2. Further evidence collected
while working on this statement is available on the Leopoldina website.3!®

A meta-analysis by Fretian et al. 2021 shows that promotion strategies with a focus on
mental health literacy can improve long-term knowledge of cognitive processes (listed
in the table as declarative metacognition) in children and adolescents between the ages
of 9 and 18 and reduce the stigmatisation of mental illness.3 A further meta-analysis
shows that psychoeducation on acceptance can have a positive effect on emotion regu-
lation in 13 to 17-year-olds.32°

Many programmes use behavioural and cognitive-behavioural promotion strategies.
With the “Good Behaviour Game” programme, positive effects on concentration (as
an executive function) and on prosocial behaviour were observed in a study of 6 to
7-year-old children.3** Long-term reductions in aggressive behaviour were also obser-
ved in a longitudinal study, which can be interpreted as an indicator of positive effects
on emotion regulation.3*? In a randomised controlled trial, the “Teaching Recovery
Techniques” programme achieved a reduction in PTSD symptoms in war-affected

318 https://www.leopoldina.org/fileadmin/redaktion/Publikationen/Nationale_ Empfehlungen/Leopoldina_ Stellung-
nahme_ Selbstregulationskompetenzen_Evidenz.pdf

319 Fretian et al. 2021.
320 Helland et al. 2022.
321 Troncoso & Humphrey 2021.

322 Kellam et al. 2008.


https://www.leopoldina.org/fileadmin/redaktion/Publikationen/Nationale_Empfehlungen/Leopoldina_Stellungnahme_Selbstregulationskompetenzen_Evidenz.pdf
https://www.leopoldina.org/fileadmin/redaktion/Publikationen/Nationale_Empfehlungen/Leopoldina_Stellungnahme_Selbstregulationskompetenzen_Evidenz.pdf

Evidence-based promotion strategies

children aged 10 to 13 through stress regulation.?*3 A non-group-specific meta-analy-
sis of “Cognitive Bias Modification”324 showed an improvement in metacognitive skills.
In a non-age-specific, controlled study, it was observed that mental contrasting as a
motivational skill can be improved on a cognitive-behavioural basis.3?5 The interventi-
on examined here corresponds to part of the WOOP programme; the planning step of
the WOOP programme was not examined in this study. The “Resourceful Adolescent
Program” was found to improve self-esteem in adolescents (12—16 years old) in one ran-
domised controlled trial.2*¢ A study of 58 schools also showed that the implementation
of broad cognitive-behavioural programmes can improve the atmosphere of schools
when their implementation is supported. 3*” A meta-analysis of social-emotional learn-
ing (SEL) programmes in schools revealed an improvement in prosocial behaviour and
the atmosphere in schools as well as a reduction in emotional stress.32® SEL uses cog-
nitive-behavioural promotion strategies but has a broader focus on the development of
social and emotional skills.

For mindfulness-based promotion strategies, a meta-analysis has shown that numer-
ous aspects of self-regulation skills can be improved through school programmes, e.g.
concentration and cognitive inhibition (executive functions), metacognition, emotion
regulation, stress regulation, prosocial behaviour and empathy (social skills).3?° An im-
provement in self-acceptance and self-compassion was also observed. A meta-analysis
relating to children and adults shows an improvement in motivational skills through
mindfulness.32° A review of neurophysiological research on mindfulness suggests that
self-awareness plays a central role in terms of the positive effects.33' The meta-analysis
by Klingbeil and Renshaw shows that mindfulness-based promotion strategies can also
improve the behaviour and skills of teachers.33> Another randomised controlled study
shows evidence of positive effects on the school climate.333

The meta-analysis by de Greeff et al. 2018 shows that executive functions in children
(6—12 years old) can be improved by long-term programmes that encourage regular
physical activity.33+ In a cross-sectional study of adults, positive effects were shown
in relation to body awareness in adults depending on the type of exercise.33> The meta-
analysis by J. Liu et al. 2022 found that physical activity improves emotion regula-
tion.33¢ In the study by Wunsch et al. 2019, the negative effects of stress were found to

323 Qouta et al. 2012.
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325 Fritzsche et al. 2016.
326 Rivet-Duval et al. 2011.
327 Bradshaw et al. 2021.
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be reduced by physical activity.33” A randomised controlled study of trainees with an
average of 16 years also shows that stress can be regulated specifically by physical activ-
ity programmes.33® In their 2012 study, Vazou et al. came to the conclusion that sport
can increase motivational skills in the school context.33° According to the meta-analysis
by Knittle et al. 2018, the motivation for sport itself can also be increased by using
targeted programmes.34° According to the systematic review by Schiiller and Demetriou
2018, social skills can also be promoted in students (6—19 years old) by way of physi-
cal activity interventions.?# The meta-analysis by Liu et al. 2022 shows evidence of
the positive effects on self-concept, including self-esteem, through physical activity
programmes in children and adolescents (3—20 years old).

4.7. Qualification measures for those in responsible positions

Qualified staff are necessary for the successful application of the promotion strate-
gies. Many of the programmes mentioned can be used by educators and teachers. The
WOOP programme can be adopted and integrated into lessons by teachers using the
teaching materials provided without additional training.3+* Other programmes, such
as the “Blues Programme”, the “Resourceful Adolescent Programme” or the “Good
Behaviour Game”, are generally more complex and require training for teachers and/
or school psychologists. This can either be integrated into teacher training programmes
or take the form of further and continuing education and training. In addition to im-
parting skills, acceptance of the learning objective of “self-regulation skills” also need
to be conveyed.

Another prerequisite for the successful promotion of self-regulation skills is a high level
of mental health literacy of those in responsible positions. This helps with the selection
of suitable promotion measures and with their application. In Germany, there is as yet
very little data on the existing mental health lieracy of teachers.3+3 The mental health
literacy of adults can be specifically supported, for example through qualification mea-
sures during studies.3#

4.8. Structural requirements

The successful promotion of self-regulation skills in day care centres and schools re-
quires appropriate structural framework conditions. These framework conditions can
range from individual measures at school level, supported by education authorities, to
political support from the German federal states.
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In educational institutions, for example, it is necessary to integrate promotion strategies
into the timetable, to provide suitable rooms, qualified teachers, a budget for further
training and the opportunity to involve external experts as well as regular supervision.
All stakeholders, including school students, teachers, parents, school psychologists,
social workers and the leadership of educational institutions, need to be involved in
the development. Co-operation with other institutions, such as sports clubs or psycho-
therapists, can also be helpful. The support of school authorities is also very important.

Political support from German federal states and the Ministries of Education and Cul-
tural Affairs is also essential. The educational goal of “self-regulation skills” is already
embedded in the education plans of German federal states such as Baden-Wiirttem-
bergs+ and Hesse34°. The KMK’s framework guidelines for early childhood education3+
and primary school3#® also emphasise the relevance of promoting self-regulation
skills. Its integration into education and teaching curricula would now be a decisive
factor. This is already more advanced in other countries. In New Zealand, for example,
metacognition is part of the curriculum.3+ In Finland, the school curriculum includes a
focus on “caring for yourself and others”.35° The Australian curriculum also focuses on
mental health and well-being.35

345 https://www.bildungsplaene-bw.de/,Lde/Startseite/BP2016BW_ALLG/BP2016BW_ALLG_LP_PG
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5 Recommendations for action

In Section 2, we described the highly problematic situation relating to the well-being
and development opportunities of children and adolescents and highlighted the asso-
ciated long-term individual and social consequences. Section 3 explained that the pro-
motion of self-regulation skills is of central importance in addressing this situation and
sustainably promoting the well-being and development opportunities of children and
adolescents. Section 4 also showed that there are many empirically proven measures
that can promote the self-regulation skills of children and adolescents.

On the basis of these findings, we recommend

« making the promotion of self-regulation skills of children and adolescents a further
guiding principle of the German education system,

« developing indicators for the self-regulation skills of children and adolescents and
including them in the nationwide education monitoring system and the data-based
school and teaching development in the German federal states, and

+ developing effective strategies for promoting self-regulation skills in German day
care centres and schools, integrating them into education and teaching curricula
nationwide and continuously evaluating and improving them.

As already made clear in the introduction, the promotion of self-regulation skills is only
one aspect in developing well-being and development opportunities in children and
adolescents — albeit a key aspect in terms of efficacy. Of course, it is still extremely im-
portant to improve the political, economic and social framework conditions. However,
the local, personal skills of individuals in self-regulating their own behaviour and
the successful global self-regulation of whole societies are two aspects of the same
phenomenon. Due to the aforementioned importance of self-regulation in all aspects of
well-being and development opportunities, this statement and the recommendations
for action relate to the first aspect, without in any way diminishing the importance of
the second.

The implementation of these recommendations for action requires the co-operation of

all stakeholders in the German education system:

« parents and guardians,

« education professionals such as nursery school teachers, school teachers, school
social workers and school psychologists,

« those responsible for the initial, further and continuing training of education profes-
sionals, such as specialised universities and teacher training courses,

« centres for educational quality and development in the German federal states,

+ decision-makers and advisory bodies in educational institutions such as day care
centre and school management boards, parents’ and school councils,

+ state and private providers of educational institutions such as local authorities,
churches, welfare and sports organisations and parents’ initiatives,
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» those responsible for administration and policies such as school authorities,
Ministries of Education and Cultural Affairs and other state ministries, the KMK, the
German Ministry of Education and Research (BMBF) and other German ministries
as well as state and federal parliaments.

+ the relevant associations and trade unions such as the Federal School Students’
Council, the Federal Parents’ Council, the Trade Union for Education and Science
(GEW), the Association for Education and Training (VBE) and the Philologists’
Association,

« research institutions involved in education and the promotion of mental health.

Children and adolescents also need to be involved in its implementation and it is neces-
sary to have intensive co-operation between the education and health systems.

In the following, we explain our recommendations for action in detail.

5.1. Making the promotion of self-regulation skills of children and adoles-
cents a further guiding principle of the German education system

The development of education plans and curricula is the responsibility of the Minis-
tries of Education and Cultural Affairs in the German federal states. Many of these
plans already contain several references to the promotion of self-regulation skills of
children and adolescents, but these often remain relatively vague. In view of their
central importance for the well-being and development opportunities of children and
adolescents, we recommend that the Ministries of Education and Cultural Affairs of
the German federal states now include this promotion as a further guiding principle
of their respective educational and teaching curricula and define ambitious goals. This
applies to all types of schools and also to day care centres, the substantial development
of self-regulation skills takes place in early childhood and children can be sustainably
supported in their development. Early promotion also makes sense from an educa-
tional economics perspective, as it is particularly effective.35?

Encouraging the self-regulation skills of children and adolescents also needs to become
a further guiding principle of the training of educators and teachers. Universities are
responsible for the first phase of teacher training and the training of school social work-
ers and school psychologists. Generally, they set their curricula independently352 and
we recommend that they adapt these curricula accordingly. The Ministries of Educa-
tion and Cultural Affairs of the German federal states set the guidelines for nursery
school teacher training and the second phase of teacher training and have a significant
influence on the initial, continuing and further training programmes of education pro-
fessionals.

We recommend that the Ministries of Education and Cultural Affairs make the relevant
changes to these guidelines and programmes with the involvement of the institutions
that provide this initial, continuing and further training. This should also include the
development of the self-regulation skills of those working in the education system. In
cases where the effective promotion of self-regulation skills requires a change in the

352 Heckman 2008.

353 With restrictions for the German federal states in which the first state examination for teachers still exists.
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convictions of educational staff on issues relating to developmental support vs. care,
this should be sought by the actors and institutions responsible for initial, further and
continuing training or the organisations responsible for the facilities.

The KMK is developing standards and recommendations for education in Germany?35
as well as for the initial, continuing and further training of educators3s> and teachers3s°
which already include related objectives. We recommend that the KMK includes the
promotion of self-regulation skills as a specific goal in these standards and recommen-
dations.

German day care centres and schools and their providers implement the educational
plans of the German federal states in a way that is suitable for them and develop spe-
cific concepts, for example in the guidelines of providers of day care centres or in indi-
vidual school programmes. They are supported in this by the German state centres for
educational quality and development. We recommend that the relevant bodies of the
educational institutions, such as parents’ or school councils, be involved in a discussion
on the importance and efficacy of promoting self-regulation skills in cooperation with
centres for educational quality and development of the German federal states and inte-
grate this promotion into their educational concepts. It would be possible, for example,
to hold educational days on this topic in a school with speakers from the respective
state centre and for the school councils to adapt the school programme accordingly.

The associations and trade unions of the German education system are promoting the
further development of this system in a constructive and critical manner. We recom-
mend a discussion on the importance of encouraging self-regulation skills with these
associations and trade unions and that they are involved in making this promotion
a further guiding principle of the German education system.

5.2. Developing indicators for self-regulation skills of children and
adolescents and include them in nationwide education monitoring
and data-based school and teaching development in the German
federal states

Despite the fact there is evidence showing the importance of promoting self-regula-
tion, this has not yet been given enough attention to enable the initiation of sustain-
able improvements. This is also due to the fact that self-regulation skills have not yet
been made systematically part of educational monitoring, and educational institutions
have not been given instruments for the suitable recording of individual developmental
processes in self-regulation.

354 https://www.kmk.org/themen/qualitaetssicherung-in-schulen/bildungsstandards.html
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There are several central components of educational monitoring in Germany.35”
Particular attention is paid to the educational trends of the Institute for Quality
Development in Education (IQB)35%, which focus on the evaluation of educational stan-
dards with regard to core skills and are carried out in close cooperation with the KMK.
We recommend that the self-regulation skills of children and adolescents be included
in nationwide educational monitoring. For this purpose, it is necessary to develop indi-
cators for measuring self-regulation skills or to further develop existing indicators and
integrate them into the nationwide education monitoring system. This should include
a range of different approaches.3?® The KMK could commission the IQB or another re-
search institute to develop such indicators, for example. In the future, preschool children
should also be included in these surveys.

As soon as reliable data is available, self-regulation skills should also be included as
an indicator in the National Education Report, which is compiled by a consortium
of educational research institutes on behalf of the KMK and the BMBF and provides
a comprehensive overview of the entire education system.

In addition to including self-regulation skills in education monitoring at a federal level,
it is also essential to use corresponding indicators in data-supported school and teach-
ing development in the German federal states. For data-supported school and teaching
development, data and information are used systematically with the aim of contin-
uously improving schools and teaching. This approach encompasses various aspects.
The basis is the collection and analysis of data. Teaching methods, curricula, school
development or teacher training are improved on the basis of this data. Data-based
development is also used for quality management in individual schools and as a basis
for individualised promotion. The Ministries of Education and Cultural Affairs of the
German federal states are responsible for data-based school and teaching develop-
ment. Teachers, school leadership teams, parents, school students and local education
authorities should be involved in the process in order to initiate holistic and effective
development through monitoring. We recommend that the Ministries of Education and
Cultural Affairs, along with introducing promotion of self-regulation skills of children
and adolescents as a further guiding principle, include this promotion in data-sup-
ported school and teaching development. It should also be examined whether and
how indicators of self-regulation skills can also be integrated into tests carried out
before starting school.

In addition, the data base on self-regulation, mental health and other aspects of well-
being and development opportunities should be improved and integrated into the
standard examinations of all health and counselling professions. The use of innova-
tive and everyday survey methods (e.g. real-time surveys via smartphone) should be
examined and integrated accordingly.

357 Standing Conference of the Ministers of Education and Cultural Affairs of the Lander in the Federal Republic of
Germany 2016.
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5.3. Developing effective strategies to promote self-regulation skills in
German day care centres and schools, introducing them nationwide
and continuously evaluating and improving them

Promoting the self-regulation skills of children and adolescents in day care centres and
schools involves two key aspects.

Firstly, we recommend that educators and teachers systematically integrate this pro-
motion into the day care and classroom routine. As described in Section 4, they can be
guided by empirically proven educational and teaching models. In German-speaking
countries, the model of the three basic dimensions of effective teaching (effective class-
room management, cognitive activation, constructive support), can be used as a concep-
tual basis and is now widely used in science, in the training of educational professionals
and in practice. All three basic dimensions are based on learning and communication
processes in learning contexts that are psychologically designed to require and promote
self-regulation skills. In addition, empirically proven promotion programmes that can
be integrated into everyday life or the classroom should be introduced into educatio-
nal practice. In early childhood, programmes such as “Tools of the Mind” and “Brain
Games” should be considered, and in schools, the systematic promotion of self-regu-
lated learning. The corresponding support will be particularly effective if educators and
teachers design the educational programmes and their lessons to be adaptive — in other
words always keep the level of learning and self-regulation within a range that chal-
lenges but does not overwhelm the learners. Appropriate support should also pave the
way for the next stage of development. It is also possible to integrate elements of the
approaches described in Section 4, such as simple mindfulness exercises.

In order to promote self-regulation skills in an age-appropriate manner, educational
professionals need to have an in-depth knowledge of self-regulation skills, how they are
developed and how to promote them (skills development model of self-regulation). It
is also necessary that children and adolescents are not confronted with different con-
cepts within their institutions, but that day care centres and schools work to ensure that
corresponding ideas and concepts are shared between education professionals within
the institutions.

Secondly, we suggest offering specific programmes for all children and adolescents as
well as for individual groups such as particularly vulnerable children and adolescents.
These can be implemented, for example, in existing lessons, project days, as part of
remedial or class teacher lessons or as an all-day programme, by educational staff and
teachers, school social workers or school psychologists with appropriate qualifications
or external staff. The approaches and programmes presented in Section 4.6 can be used
for this purpose.

We recommend organising the promotion of self-regulation skills so that children and
adolescents can learn about a wide range of promotion options and can choose the
one most suited to them. Close networking with other stakeholders who also promote
self-regulation skills, for example in the health sector and recreational sports, is also
important.
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To introduce such promotion nationwide in German day care centres and schools,
suitable measures need to be continuously researched, developed, evaluated and
improved based on the research findings, approaches and programmes for German
schools described in Section 4. Formative evaluations should be used, i.e. assessment
procedures that are conducted during the learning process to monitor and support
learning progress. It is also necessary to conduct summative evaluations, i.e. assess-
ment procedures at the end of a learning segment, course, semester or school year in
order to measure the efficacy of the respective measure. To provide nationwide promo-
tion, we recommend creating and continuously updating a comprehensive compendi-
um of promotion strategies for self-regulation skills. This should provide an overview
of the content, promotion objectives, target groups, implementation costs and evidence
of effectiveness. Existing programme combinations3®® can be used for this purpose.
Finally, there is a need for research into implementation and scalability3®, also with the
aim of achieving sustainability.

We recommend that research, development, continuous evaluation and improvement
be carried out at the relevant university and non-university research institutions in
cooperation with childcare facilities and schools as well as the centres for educational
quality and development in the German federal states. We also propose that this
research and pilot testing be included in the German Federal Ministry of Education
and Research (BMBF) programme “Empirical Educational Research” or a separate
funding line.

360 e.g. The Green List Prevention of the Lower Saxony State Prevention Council:
https://www.gruene-liste-praevention.de/nano.cms/datenbank/information

361 See box “Research methods”
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Glossary

Glossary

Aversive association: A negative link or association that relates to an unpleasant or painful experience. These
associations often lead to the avoidance of potentially unpleasant experiences in the future.

Brain plasticity: The ability of the brain to change and adapt structurally and functionally. This can occur through
learning processes, experiences or after injuries, whereby new neural connections are formed and existing ones
are altered.

Bullying: Repeated, intentional harassment, intimidation or exclusion of a person by individuals or groups, often
at work or at school, with the aim of hurting or humiliating that person.

Cognitive/cognition: Mental processes associated with the processing of information. In addition to basic
functions such as perception, learning or the retrieval of memory content, they include ->executive functions
and ->metacognitive abilities.

Cognitive flexibility: The ability to switch quickly between tasks and adapt to changing requirements. Switching
between different possible cognitive strategies, e.g. in maths problems that can be solved in different ways,
also requires cognitive flexibility. Cognitive flexibility is also necessary when different task requirements or rules
have to be taken into account according to the context, or when rules change over time, e.g. when behaviours
that were originally desirable are suddenly no longer desirable.

Co-regulation or interpersonal regulation: The process by which two or more individuals work together to
control and regulate emotional states. This includes supporting and responding to each other’s emotional
needs to promote stability and well-being.

Delinquent behaviour: Illegal or criminal behaviour that violates social norms and legal regulations.

Differential susceptibility models: Theories in psychology that state that individuals vary in their sensitivity to
environmental influences, both positive and negative. These models differ from traditional approaches, which
often only emphasise an individual’s susceptibility to negative influences. Instead, it is suggested that some
people may be particularly sensitive to their environment as a result of genetic or biological factors, which
means that they thrive particularly well in supportive environments but suffer particularly badly in unfavourable
environments.

Emotion regulation: Emotion regulation refers to all of the processes that enable a person to control the
intensity, duration and type of emotions and their associated behaviours in a certain direction. This also
includes stress regulation.

Emotional/emotion: These terms refer to a complex psychophysiological experience which is a response to
a situation or stimulus. Emotions include subjective feelings, physiological reactions (such as heart rate or
breathing) and behaviours (such as facial expressions or actions). Basic emotions include joy, sadness, fear,
anger, surprise and disgust.

Executive functions: Mental processes that help an individual to actively regulate other mental processes, such
as attention. They include key resources such as ->working memory, -cognitive flexibility and —inhibitory
control.

Explicit mechanisms of social learning: Conscious, intentional processes where individuals learn through direct
instruction, feedback or conscious practice. This includes formal education, targeted training or conscious
imitation of role models.

Externalising disorders: Mental disorders manifested as outwardly directed, disruptive or aggressive behaviour.
These include, for example, attention deficit hyperactivity disorder (ADHD), oppositional defiant behaviour and
social behaviour disorders.

Genetic predispositions: Congenital tendencies or susceptibilities to certain characteristics, diseases or be-
haviours that are determined by a person’s genetic makeup.

Implicit mechanisms of social learning: Unconscious, involuntary processes by which individuals take on be-
haviours, attitudes and norms from their environment. This includes imitating behaviours or unconsciously
learning social rules through observation.

Inhibition: Inhibition is a collective term for various aspects of controlling thoughts, attention and behaviour.
It includes suppressing irrelevant and distracting thoughts, such as thinking about the effect on others during
a presentation. Attention often involves focusing on something and suppressing distracting stimuli (selective
attention). Another important aspect is the inhibition of impulsive behaviour or habitual but inappropriate
reactions to a given situation — an aspect also referred to in the literature as —>self-control or effortful control.
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Internalising disorders: Mental disorders characterised by inwardly directed behaviour and emotional
problems. These include anxiety disorders, depression and social withdrawal. Those affected tend to hide their
difficulties and experience them internally.

Intervention: Targeted measures or therapeutic interventions aimed at treating mental health problems, im-
proving well-being and promoting behavioural change. This can be done through counselling, therapy or other
supportive approaches.

Lesion studies: Research methods in neuroscience that examine the effects of injuries or damage to specific
brain regions to understand their function. By observing behavioural changes or cognitive impairments after a
lesion, scientists can draw conclusions about the role of the affected brain areas.

Limbic structures: A group of brain structures that play an important role in regulating emotions, memory
and motivation. The most important limbic structures include the hippocampus (important for memory), the
amygdala (involved in emotion processing), the hypothalamus (regulates basic physiological processes) and
the cingulate gyrus (supports emotional and cognitive functions). These structures work together to control
emotional responses and behaviour.

Metacognitive/metacognition: Skills related to an individual’s own cognitive processes. They include knowledge
about how cognitive processes work (declarative metacognitive skills) and skills for continuously monitoring,
reflecting on, evaluating and regulating an individual’s own cognitive processes (procedural metacognitive skills).

Motivation/motivational skills: The meaning, nature and structure of personal goals. These range from the
short-term fulfilment of specific desires and needs to long-term life goals. Self-efficacy expectations are impor-
tant for the selection of goals and intentions to act. Motivational skills include knowledge of and influence over
one’s own goals, beliefs and attitudes.

Phase model of action control: A model that divides the process of goal achievement into various phases.
It typically includes the following phases:

1. Motivational phase (consideration): Reflecting and considering whether a goal should be pursued.
2. Pre-actional phase (planning): Planning the steps and measures that will be necessary to achieve a goal.
3. Actional phase (action): Implementing the planned actions to achieve a goal.
4. Post-actional phase (evaluation): Reflecting and evaluating the results of the action and the process
of achieving a goal.

Primary prevention: Measures aimed at preventing the occurrence of diseases or disorders by reducing risk
factors and promoting healthy behaviours.

Protective: Providing protection or safeguarding from harmful influences.

Resilience: The ability to remain healthy or recover and adapt despite experiencing adverse circumstances, stress
or traumatic events. Resilience covers both mental and physical resilience.

Responsiveness: The ability and willingness to respond appropriately and sensitively to the needs, signals or
requests of others.

Scaffolding: A teaching method in which a person (often a teacher or parent) provides targeted support to help
a learner acquire new skills or knowledge. This support is gradually reduced as the learner becomes more inde-
pendent and competent. Scaffolding promotes development by structuring the learning process and adapting it
to the learner’s current abilities.

Secondary prevention: Early detection and early intervention in the treatment of existing health conditions
or risks to prevent them progressing further or worsening.

Self-concept: An individual’s perception and assessment of themselves. A positive self-concept includes an
appreciation of oneself (self-esteem).

Self-control: This refers to an individual’s ability to choose the course of action that is most beneficial to them
in the long term when faced with conflicting goals. It also includes inhibiting impulsive behaviour or habitual
reactions that are inappropriate in a given situation, as well as the ability to delay gratification.

Self-efficacy: An individual’s belief in their ability to control their own actions and achieve goals.

Self-image: Umbrella term for various beliefs and perceptions relating to one’s self. Self-image includes, in
particular, - self-concept and —>self-efficacy.

Self-perception: How individuals perceive themselves, including their own body.
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Self-regulated learning: A process in which individuals set their own learning goals, select strategies for achieving
them, monitor their progress and adjust their approach if necessary. This includes the individual’s ability to
motivate themselves, control their emotions and manage their time and attention efficiently. It is plausible that
the promotion of self-regulated learning will also improve general self-regulation skills.

Self-regulation skills: Behavioural skills that enable individuals to achieve personal goals and adapt to changing
circumstances. Specifically, they include —>cognitive, ->emotional, ->motivational and social skills. Self-regula-
tion skills are of fundamental importance for goal-oriented behaviour in all areas of life. One of the core concepts
of self-regulation is the assumption that the ability to self-regulate gives individuals greater personal freedom,
enabling them to interact more effectively with their environment and be - self-effective.

Subcortical-cortical network: A network of communication pathways between subcortical structures (located
below the cerebral cortex) and the cerebral cortex. These networks are crucial for many complex functions, in-
cluding the integration of sensory information, movement control, emotional processing and cognitive functions.
Subcortical structures such as the thalamus, basal ganglia and limbic system work closely with cortical areas to
control behaviour and the processing of information.

Vulnerable: i.e. susceptible to mental or physical disorders. This may have a genetic cause or be associated with
developmental or socio-economic issues.

Working memory: The cognitive system that enables us to hold on to various pieces of information at the same
time and use them to perform cognitive tasks. For example, we need working memory to maintain access to
the individual steps of a planned sequence of actions, adapt them if necessary and, at the same time, perform
the cognitive tasks required for each individual step. In general, working memory is important for key academic
skills such as understanding demanding texts or solving mathematical problems, as well as for complex problem
solving and deductive reasoning.
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