GENETICS AND EPIGENETICS FROM PHYSICAL ACTIVITY: GHANA ACTIVE SCHOOLS’
PROGRAMME AND AMBIDEXTROUS ORGANISATIONAL PRACTICES

Abstract
Aim
In this paper, we examine how ambidextrous organisational practices can be used to advance the
management of public basic schools in accepting behaviours that can improve physical activities of
children.

Methodology

Drawing on extant literature and desk review of policy documents including school reports, we
examine physical activities in public basic schools in Ghana and then explore three key developmental
systems — managerial responsiveness, healthcare variation and educational development and
highlight four areas from these systems; organisational processes, infrastructure development, human
resource improvements and stakeholder collaboration where policy makers can focus their efforts to
improving physical activity in school children in Ghana.

Findings

The findings demonstrate a seemingly absence of structures for physical activity in public basic
schools in Ghana - presenting severe consequences, especially for healthy growth of children, proper
integration of children into society, learning processes and developing talents for future sporting
activities in general. Again, the analysis show that the Ghana Education Service’s implementation
guidelines for physical activity in public basic schools are not yielding the needed results - thus
provoking policy dialogues in managerial practices for effective implementation of those guidelines.
Next, we propose the promotion of physical activity in public basic schools in Ghana through
sustainable and pragmatic approaches drawing from ambidextrous managerial practices to strengthen
organisational capacity in the schools for improvements in movement behaviours, lifestyle changes,
active learning and physical activity levels of school children.

Conclusion
Practical approaches are needed to enhance physical activity for children and this requires the
initiation of active schools’ programme in public basic schools — and clearly learning from best
practices in the last decades, examples from other countries provide a really useful approach in the
years ahead.
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Introduction globe, has not been achieved [2]. Quite a

Movement behaviours in the 24-hour substantial percentage of the global population

period among children and youth have set remains inactive below the recommended

down exponential interest in public health levels of physical activity [3].

research and practice especially in the In view of this, for example, Canada

discipline of sports medicine [1]. This is has released evidence-informed 24-hour

because the recommended benchmark to movement guidelines for children and youth in

participate in moderate-to-vigorous - physical reaction to the adverse trends in physical

activity (MVPA) of 60 minutes daily across the



activity. The Australian Government also in
2008, developed the first national guidelines
for physical activity and sedentary behaviours
for early years [4]. Again, the United Kingdom
in 2010 reviewed and updated their existing
guidelines on physical activity for children to
respond to emerging scientific evidence on
sports medicine. All across Europe, the verge
of attaining the 60 minutes MVPA among
school children has increased between 70%
and 76% [2]. The underlying importance of
physical activity especially in children cannot
be overemphasised in neurodevelopmental
studies and the desire to explore measures to
control non-communicable or chronic diseases
is unequivocally expressed in many policy
dialogues in both developed and developing
countries. We explore both perspectives
and consider three key developmental
systems — managerial responsiveness,
healthcare  variation and educational
development in our discussions. We then
highlight four areas from those systems;
organisational processes, infrastructure
development, human resource improvements
and stakeholder collaboration where policy
makers can focus their efforts to improving

physical activity in children.

To discover the connection among these
systems we review literature on genetics and
epigenetics and draw on experiences from
selected countries - induced with a case from

Ghana. We further draw insights into the

application of management practices from the
scientific management literature. We then
suggest a more practical approach to the
implementation of physical activity in public
basic schools in Ghana as a way for other
Low-Middle-IncomeCountries(LMICs)

experiencing similar challenges.

Genetics and Physical Activity

Indeed, lifestyles such as smoking and
alcohol abuse, unhealthy diet and inactivity
can lead to chronic diseases or ill health [5, 6,
7]. When these health risk behaviors lead to
chronic disease, they have already prolonged
dysfunctional habits in eating, drinking,
breathing and moving - leading to
unmaintainable ease of functioning of the
individual and other genetic consequences [5].
For example, individuals who are prone to the
above lifestyles do not only put themselves at
risk of certain chronic diseases such as
diabetes and hypertension, but can put their
future offspring at risk. Physical inactivity and
sedentariness contribute considerably to ill

health and premature mortality [5, 8]

Disparities in physical activity and
sedentary behaviour have been attributed to
genetic factors and in a reverse form as well.
For example, the literature has identified a
complicated set of environmental, genetic and
phenotypic causes that connect physical

activity and sedentariness to other behavioural



qualities [9, 10, 11]. Again, a systematic
review of 45 articles from physical activity and
genetics literature revealed genome-wide
significance showing an association between
genetics and physical activity (12), Other
studies have also reported the association
between physical activity and genetics (13, 14,
15). At the sharp edge of this phenomenon,
creates a real need for principles of health that
can integrate existing naturalistic and holistic
perspectives of population health including

physical activity.

Epigenetics from Physical Science
Perspective

Recent systematic reviews on physical
activity among children and its relationship on
health suggests a positive benefit associated
with desirable movement behaviours [1]. For
example, literature on sports medicine shows
that 62%-84% of Canadian school children
and toddlers of age (1-2years) all meet
physical activity guidelines [1]. This is in line
with other scholars’ proposition that suggests
effective physical activity as an important
requirement during childhood school years [2].
Daly-Smith [2] indicates that, there is the need
for a whole-school approach to physical
activity since meta-analysis of current
approaches to physical activity have had little,
if any, effect on MVPA.

While some countries continue to make
significant strides  in meeting the standard

benchmarks for physical activity among

children, little is being done in other countries
especially the LMICs. The implementation of
guidelines on physical activity in basic schools
in some LMICs have either met management
or policy resistance. In other jurisdictions such
as the Philippines, there is a report card for
physical activity guiding children  and
adolescent to have a robust evaluation of
physical activity and other close behaviours
such as variables and settings that are likely to
influence these behaviours [16]. In spite of
this, it has been shown that children and
adolescents in the Philippines also do not
meet the recommended provision of physical
activity [16]. Furthermore, physical activity in
the same jurisdiction indicated that there is an
overwhelming concern for insufficient physical
activity among Filipino children [17]. In all
those cases, ineffective managerial and
organisational practices as well as inadequate
multi-stakeholder involvement have been
identified as key bottlenecks [17]. In line with
these developments in the Philippines, there is
the need for a comprehensive plan that will
ensure effective managerial practices on
physical activity in schools for Filipino children
and adolescents [18].

In Hong Kong for example, the Department
of Health through the Centre for Health
Protection has revealed a similar situation as
in the Philippines. An analysis of the 2020-
2022 population health survey in Hong Kong
indicated that 24.8% of the population within



the age brackets of 18 and above had
insufficient physical activity with females taken
a lead of 26.5% while their counterpart males
represent 22.8% [19] suggesting systemic
weaknesses in the implementation of physical
activity programs in some Asian countries. It
cannot be taken for granted that the net effect
of insufficient physical activity has a huge
consequence on the individual's health and in
children, the significant developmental and
growth challenges is very alarming as
underscored by many scholars and
researchers [2, 17, 18].

Low physical activity levels can lead to
negative health outcomes. For example, the
World Health Organization has shown that in
2014 alone, over 6 million people globally
were obese as a result of low physical activity
[17]. Again, obesity prevention could be
related to school-based physical activity
interventions [17]. This suggests that, obesity
can be minimized and or prevented if
appropriate interventions are implemented
effectively especially at the basic school level
where children undergo major developmental
changes both mentally and physically. Yet,
structural defects and managerial weaknesses
in  most cases hinder the successful
implementation of what otherwise could be
described as modest and innovative
interventions. More difficulties in school
management practices regarding physical

activity arise when diminished integration of

physical activity in basic school curriculum
increases  overweight and obesity in
elementary school children as well as low
academic achievement in elementary school
children [20]. Certainly, these gaps motivate
the need to co-produce interventions in a way
that would combine both bottom-up and top-
down approaches to create ‘system change’ at
the global level [20].

Notwithstanding calls, on the
development  of  effective  whole-school
approach in sustaining change and behaviour
movement, it is unclear what the most
effective approaches are [16]. This may result
from structural deficiencies, infrastructure gap,
lack of holistic framing, poor managerial and
organisational practices, inadequate multi-
stakeholder involvement, and sustainability
measures during the implementation of
physical activity programmes in schools [16].

However, in LMICs such as Ghana, this
new integrated approach has not yet been
applied within the school setting partly due to
inability of managers in most of the schools to
combine the complex issues in health - often
described as ‘wicked problems’; children’s
education, management and culture and to
create synergies for optimum outcome. It is on
this premise that, the authors propose the
implementation of Active Schools’ Programme
(ASP) that

managerial and organisational practices in

embraces ambidextrous

public basic schools in Ghana - suggesting an



integrated approach  from three key

perspectives  of social developmental
approaches and growth in  children
(management, healthcare and education).
While the aspects of healthcare and education
on the growth and development of children
have been extensively discussed the literature
is silent on the integration of the three -
leading to a seemingly gap that results from
management lapses in the implementation of
what we can describe as ‘beautiful’ guidelines
on physical activity but non-functional in many

schools in some LMICs.

The Ghana Case

Promoting physical activity in public basic
schools in Ghana has a basis from national
policy dimension with a framework to guide
the implementation. This is expected to
achieve five main objectives; health
improvements, facilitate learning, ensure
social integration, prevent
neurodevelopmental disorders and prepare
talents for future sporting events; but we argue
in Ghana, the implementation of physical
activity programmes has been flawed with
many challenges such as structural defects,
infrastructure gaps and lack of holistic framing.
It is evident that most of the public basic
schools do not have the appropriate
organisational structures to operationalise
policies on physical activity. Some of the

schools do not have the relevant infrastructure

to facilitate physical activities and the few that
operate physical activities see them as vertical
programmes with no proper and effective
coordination with other programmes in the
schools[4].

The national policy framework in Ghana
requires the implementation of active physical
activity in basic schools but the seemingly
absence of structures for physical activity in
public basic schools presents severe
consequences, especially for healthy growth
of children, proper integration of children into
society, learning process and developing
talents for future sporting activities in general.

More recently in Ghana, there have been
calls to develop whole-school approach to
physical health and/ or framework on physical
activity that will foster movement perspective
and healthy lifestyle behaviours among school
children [4]. In order to restore the decline in
physical activity among school children in
Ghana, new approaches that are practically
appropriate, innovative and contextually
feasible for children are required in public
basic schools. For example, the 2018 Ghana’s
report card on physical activity for children and
youth indicated that, the Ghana Education
Service recommends at least 80 minutes per
week of physical activity in schools, but this is
not the case in practice. The report card
further indicated that, the failure of children
and vyouth in achieving the required

recommendation pose a threat to their health



and active learning [19]. These threats affect
the overall physical health (sleep, nutrition,
movement behaviours, and activity levels of
the  school children) and academic
performance [19].

The report indicates that, the
proportion of Ghanaian children who achieve
the World Health Organization (WHO) required
physical activity amount is low. It further
concludes that, the mandate of the Ghana
Education Service (GES) on physical activity
for school children that will be applicable, can
be easily enforced, supervised and ensure
total compliance. The report therefore
recommends a strategic approach to physical
activity programme which is necessary to
promote healthy and better life for children.
Interestingly, the Ministry of Education has
developed physical education curriculum for
primary schools [20)] and needs to be
implemented by the Ghana Education Service
through rigorous stakeholder interventions to
reinvigorate active participation of physical
activity among the school children.

Recently, the call for (re) building of the
nation’s soccer/football team, which is a major
sport in Ghana, as a result of the abysmal
performance at the 2021 African Cup of
Nations in Cameroon and the 2022 FIFA
World Cup in Qatar, reiterates the need to start
building talents for future sport events and that
can only begin from basic schools — practical

approaches to physical activity is indeed

critical and best practices from elsewhere can
be taken on board. Fortunately, history in this
area also offers examples to learn from.
Clearly, physical activity is not a new
concept in public basic schools in Ghana, but
the neglect and low visibility it is receiving in
recent times, demand an alternative that
highlights distinctions in culture, policy and
practice, strategy and management. We find
this in active schools’ programme concept
being implemented in other countries and
propose ambidextrous organisational
principles to be adopted by public basic
schools in the implementation of the ASP to

address the current management lapses.

Ambidextrous Managerial Practices

Ambidextrous as a concept attained a
widespread recognition in management circles
when O’ Reilly and Tushman published an
article on ambidextrous practices in Harvard
Business Review in 2004. The concept traces
its features to the ancient Roman god Janus -
with two sets of eyes where one pair
concentrate on past events while the other set
focuses on future events [9(24)]. It signifies
managerial practices where managers can
always look back and bring to bear the old
best practices that have been neglected
whereas distinct attention is focused on the
future. A culturally sensitive approach in the
context of Ghana that relates to this

management concept is the ‘Sankofa’ slogan.



‘Sankofa’ is an Akan idiom that literally
translates; ‘go back for the past good practices
or concepts.” Actually, the philosophy
underpinning ‘Sankofa’ makes the adoption of
useful past concepts and practices significant
within the traditional Ghanaian context and not
a taboo. Interestingly, looking at the integrated
approach to this paper, it is imperative to
consider in practical terms a more appropriate
way that brings together good old practices
and new technology based on broad-minded
principles which are vital in addressing
existing challenges and fostering opportunities
for both long -term and short - term
orientations. In this case managers of public
basic schools can look back to the old physical
activity concept in elementary schools that
used to produce athletes and sportsmen for
national sports programmes, but now
dysfunctional, while at the same time staring
ahead in preparations for future innovations to
improve existing practices. Ambidextrous
practices have proven to be effective in similar
cases to improve performance, facilitate
organisational change process, and
encourage innovations leading to strategic
flexibility and operational efficiency [20; 1; 2; 4;
19]. We suggest therefore, a constructive
approach for managers of public basic schools
in Ghana to adopt and drawing from
ambidextrous organisational practices we
provide management principles that reflect

lessons from the past into the existing active

school’s programme to ensure efficiency in the

management of the programme.

The really useful way ahead

From the perspectives articulated in the
previous sections, there are many useful ways
to advance physical activity in public basic
schools. Firstly, it needs to be conceded that
the Ministry of Education and Ghana
Education Service have already initiated
measures for active schools’ programme.
However, there remains contradictions in the
implementation of this policy partly due to
weaknesses in managerial practices. In that
regard, we recommend a really useful
approach using the ‘Sankofa’ slogan — what in
our view symbolises ambidextrous
management concept. Next, we explain in
practical terms the active schools programme
to mean; a holistic approach to physical
activity that encompasses managerial
creativity and innovations as well as
operational effectiveness. This brings to the
fore improvements in; effective managerial
practices and structures, human resource
improvements, stakeholder engagement and
development of sporting infrastructure similar
to existing practices in the United Kingdom,
Canada, Australia, USA and some areas in

Asia.

We propose the establishment of a unit for

physical activity in public basic schools. This



unit will coordinate all the activities of the
active schools’ programme, with support and
budget allocation from government and
internally generated fund. This unit will work in
close collaboration with physical education
teachers in designing a more suitable steps
and interesting physical activity patters for
school children. This may include outdoor
adventure education, arts, games, site-seeing
etc. to complement the school curriculum. The
unit may also seek support from corporate
bodies locally and internationally to foster its
operations. The unit can serve as a ground to
nurture, develop and enhance the skills of
sport medicine team; sport medicine, sport
psychology, sport management, sport nutrition
and fitness professionals in the overall
identification of talents to feed into the national
sport basket.

The setting up of this unit requires training and
mentoring of personnel as physical education
experts, regenerative health  experts,
counselling psychology experts, and sport and
exercise science experts who will form the
core of the needed capacity to implement the
active schools’ programme. Closely related is
the establishment of recreational or wellbeing
facilities. These centres should have basic
equipment such as abdominal crunch, hip
adductor/abductor, rotary hip, leg extension,
triceps press, and woodway treadmill.

Activities in these centres should be

supervised by the exercise scientist,
regenerative health personnel and the
physical education experts, who through their
engagements with the school children may be
able to identify challenges, gaps in sporting
skills and or recreational habits. This
engagement would be ideal to segregate
school children into professional development
and recreational path. The facility will further
serve as a hub for research and development
into physical activity and its impact in Ghana
with findings well suited in context to position
the nation towards the WHO 2030 active
society agenda.

The creation of sporting infrastructure within
the spheres of the basic schools will
encourage and motivate pupils to participate in
physical activities. Sporting Infrastructure such
as volley ball court, table tennis, field hockey
pitch, basketball court, mini football pitch,
martial arts, taekwondo, trampoline, etc., will
complement the implementation of the active
schools’ programme. Further, the recent
development of youth sports centres in the
various regions of Ghana may also increase
the promotion of physical activity in public
basic schools to aid in talent identification
thereby minimising epigenetic factors.

The propose framework is represented in

figure 1.0
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minimum of four (4) hours of physical activity, Vo:v;l
twice a week within the academic calendar. It

is expected that, when this programme is Figure 2. Active Schools' Framework
implemented, it will influence human capital
development, good physical health; adequate Conclusion

sleep, dietary improvements, appropriate .
P y P PRrop In this paper we have shown how

movement behaviours, and positive attitudinal . L .
ambidextrous organizational practices can be

behaviours among school children. used to advance the course in management
practices for accepting behaviours that can
improve the physical activities of children in
basic public schools. Promoting physical
activity in public basic schools in Ghana is
expected to achieve five main objectives;
health improvements, facilitate learning,
ensure social integration, prevent
neurodevelopmental disorders and prepare
talents for future sporting events; but the
implementation of physical activity has
inconsistencies arising from structural
defects, infrastructure gap and lack of

wholistic framing.



In countries where physical activity in
public basic schools has received higher
recognition and visibility by policy makers and
practitioners, there has been improvements in
movement behaviours, lifestyle changes,
active learning and increased physical activity
levels of school children. The seemingly
absence of structures for physical activity in
public basic schools presents severe
consequences, especially for healthy growth
of children, proper integration of children into
society, learning process and developing
talents for future sporting activities in general -
thus provoking policy and practice dialogues in
epigenetics. Undeniably, learning from best
practices in other countries, and drawing from
ambidextrous managerial practices these
challenges could be mitigated in the years
ahead. Practical approaches are needed to
enhance physical activity for children and this
requires the implementation of active schools’
programme in  public basic schools.

Considering the health of children and
talent acquisition in sports of which both are
areas of concern for Ghana, this paper
proposes a strategic framework for active
schools’ programme focusing on practical
approaches to physical activity that aims at
promoting healthy life style practices in school
children, creating a continuous learning
environment in schools and preparing talents
for future sporting events in the country.

Reflecting on the limited capacity in

public basic schools to promote physical
activity and physical education among the
school children we recommend the need to
revert to the traditional health and active
learning policies in basic schools. This paper
proposes an Active Schools’ Programme for
implementation in the public basic schools.
Thus, the attention of policy makers most
especially the Ministry of Health, Ministry of
Youth and Sports, Ghana Education Service,
Parent Teacher Associations, Ghana National
Association of Graduate Teachers need to (re)
enforce physical education and physical
activity programmes in the basic schools of
the public institutions. Childhood obesity onset
is on the rise and Ghana is not an exception,
thus the need for ambidextrous practices
taken into consideration children’s health, level
of physical activity, active learning and the
overall human capital development of children.
A continual neglect of physical activity and
physical education programmes at the public
basic schools, may lead to difficulty in talent
identification, growth and development, which
in the long run, can create barriers in the
nation’s effort to scout for talents into sporting
events in the country. Hence, the proposition
for active schools’ programme in the public
basic schools would be useful for such new
talents into the nation’s sport and social
integration. As much as we share this opinion
as a way of improving physical activity in

public basic schools, we are also of the view
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that an empirical study is needed to provide
legitimacy to the proposals in this commentary.
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