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Article history: discussions to ameliorate socioeconomic (SES) inequalities are increasingly focused
Received 9 December 2008 oninvestments in early childhood. Yet such interventions are costly toimplement, and clear
Received in revised form 9 January 2009 evidence on the o ptimal time to intervene to yield a high economic and social return in the
. Accepted 9 January 2009 future is meagre. The majority of successful early childhood interventions start in the
Schooll ng : preschool years. However socioeconomic gradients in cognitive skills, socio-emotional
Oppo rtunlty Keywords functioning and health can be observed by age three, suggesting that preventative
& ?E;r{ni:s:ﬁ:; intervention programmes starting earlier in childhood may be even more effective. We discuss the
N optimal timing of early childhood intervention with reference to recent research in
COSt of fu n d S Brain development developmental neurcscience. We motivate the need for early intervention by providing an

overview of the impact of adverse risk factors during the antenatal and eady childhood
periods on outcomes later in life. We provide a brief review of the economic rationale for
investing early in life and propose the “antenatal investment hypothesis”. We conclude by
discussing a suiteof new European interventions that will inform this optimal timing debate,
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G U | D E |—| N ES O N children 1-2 years of age should:
Spend at least 180 minutes Not be restrained for more than Have 11-14 hours of good
p H YS I CA L AC I IVI I I 2 in a variety of types of 1 hour at a time (e.g. prams/ quality sleep, including naps,

physical activities at any strollers, high chairs, or str_apped with regular sleep and wake-up
SEDENTARY BEHAVIOUR e cuerdpeiodolume o "
to vigorous-intensity physical extended periods of time. For

activity, spread throughout 1-year-olds, sedentary screen time

AND SLEEP |FOR CHILDREN i o
playing computer games) is not
recommended. For those aged

UNDER 5 YEARS OF AGE 2 years, sedentary screen time
should be no more than 1 hour;
less is better. When sedentary,
engaging in reading and storytelling
with a caregiver is encouraged.

PHYSICAL ACTIVITY SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

children 3-4 years of age should:

Spend at least 180 minutes Not be restrained for more than Have 10-13 hours of good

in a variety of types of physical 1 hour at a time (e.g. prams/ quality sleep, which may include
activities at any intensity, strollers) or sit for extended periods  a nap, with reqular sleep and

of which at least 60 minutes of time. Sedentary screen time wake-up times.

is moderate- to vigorous- should be no more than 1 hour;

intensity physical activity, less is better. When sedentary,

spread throughout the day; engaging in reading and storytelling

more is better. with a caregiver is encouraged.

PHYSICAL ACTIVITY SEDENTARY SCREEN TIME GOOD QUALITY SLEEP
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L. Introduction

Daily physical activity (PA) participation is crucial to the
health and well-being of young children. Along with total phys-
ical activity (TPA; all-intensity), moderate-to-vigorous physical
activity (MVPA), or energetic play, is associated with greater
health benefits, particularly for preschoolers (3—4 years),
including but not limited to improved bone and skeletal proper-
ties and cognitive and psychosocial health.' Centered on this,
both Canada and Australia have recently established 24-Hour
Movement Guidelines for the Early Years, recommending that
children 2—4 years engage in at least 180 min of any-intensity
activity per day, with children 3 years and older spending a
minimum of 60 min of this time in higher-intensity energetic
play.”” To date, activity promotion among this cohort has
focused on increasing movement at gny intensity. In light of
the recent shift in focus to higher-intensity activity, steps are
warranted to augment time spent in developmentally appropri-
ate energetic play, focusing on a variety of unstructured (e.g.,
active free play)" and structured aerobic activities (e.g., dance)
for optimal health." Introducing regular, higher-intensity activ-
ity from a young age will set children on the right track to
meeting PA guidelines across the lifespan.

2. The current landscape

A growing number of children (39% of 2 year olds, 78% of
3 year olds, and 87% of 4 year olds) are enrolled in early child-
hood education programs across the Organization for Eco-
nomic Cooperation and Development (OECD) countries,
spending upward of 40 h per week in these settings.” Research
underscores the significant influence the childcare setting has
on young children’s PA levels, accounting for approximately

Peer review under responsibility of Shanghai University of Sport.
* Corresponding author.
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https/doi.org/10.1016/.jshs 2018.03.003

50% of the variation in this behavior.” Despite this environ-
ment’s potential to afford PA opportunities, researchers have
suggested that the childcare setting does not appropriately sup-
port higher-intensity PA." For example, Vanderloo et al.” and
Copeland et al* reported levels of energetic play as low as
1.5 min/h and 2.4 min/h among young children in Canada and
the United States, respectively. In an 8-h day in childcare, this
translates to an accumulation of approximately 12— 19 min of
energetic play. Given the large number of children enrolled in
these facilities, and the low levels of higher-intensity PA
observed, these findings are concerning and warrant attention.
By targeting the childcare environment to support the PA
levels of young children in care, particularly higher-intensity
energetic play, the physical health, and mental well-being of
this population may be positively affected."”

3. A call to action

The recent release of the Canadian 24-Hour Movement
Guidelines for the Early Years,” and the process undertaken by
Australia to adapt and adopt these guidelim:s,: may serve as a
committed convergence by countries to support activity levels
in young children. Both the Canadian and Australian guidelines
underscore specific time allotments for energetic play among
the preschool cohort (ie., 60 min/day).”” Therefore, we put
forth a call to action to increase daily opportunities for higher
intensity PA among young children in childcare. Specifically, it
is critical that administrators and staff of childcare organiza-
tions give purposeful thought to how they will enact these new
guidelines. We suggest that, for children enrolled in full-time
care, programming and policy efforts translate into a minimum
of 40 min/day of energetic play (two-thirds of the daily recom-
mendation) during childcare hours with the remaining time
obtained at home. To achieve this, we propose targeting set-
ting-specific characteristics that have been shown to positively
affect higher-intensity PA. Such characteristics include (1)

2095-2546/@ 2018 Published by Elsevier B.V. on behalf of Shanghai University of Sport. This is an open access article under the CC BY-NC-ND license.

(http://creativecommons.org/licenses/by-nc-nd/4.07)
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55% of preschoolers achieve the guideline amount of MVPA
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Physical activity
— large variation, which increases over time
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Sedentary
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Physical activity and executive functions; 3 different pathways
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Current evidence

Have interventions to promote physical activity and
motor skills in preschool children been effective?



Effects of preschool interventions to increase physical activity

Systematic review and meta-analysis of 16 studies using objective measures

Standardized Effect Size

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

Responsible

B Experts M Staff

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

B < 6 months

Follow up

13 st

H > 6 months

obesity reviews

doi: 10.1111/cbr. 12382

Pediatric Obesity/Prevention

Effectiveness of centre-based childcare interventions in
increasing child physical activity: a systematic review
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Summary

Context: The review describes the effectiveness of physical activity interventions
implemented in centre-based childcare services and (i) examines characteristics of
interventions that may influence intervention effects; (ii) describes the effects of
pragmatic interventions and non-pragmatic interventions; (iii) assesses adverse
effects; and (iv) describes cost-effectiveness of interventions

Methods: Data sources were Cochrane Central Register of Controlled trials,
MEDLINE, EMBASE, PsycINFO, ERIC, CINAHL, $COPUS and SPORTDISCUS.
Studies selected included randomized controlled trials conducted in centre-based
childcare including an intervention to increase objectively measured physical
activity in children aged less than & years. Data were converted into standardized
mean difference (SMD) and analysed using a random effects model.

Results:  Overall interventions significantly improved child physical activity
(SMD 0.44; 95% confidence interval [CI: 0.12-0.76). Significant effects were
found for interventons that included structured activity (SMD 0.53; 95% CI:
0.12-0.94), delivery by experts (SMD 1.26; 95% CI: 0.20-2.32) and used theory
(SMD 0.76; 95% Cl: 0.08-1.44). Non-pragmatic (SMD 0.80; 95%
0.12-1.48) but not pragmatic interventions (SMD 0.10; 95% CI:—0.13-0.33)
improved child physical activity. One trial reported adverse events, and no trials
reported cost data.

Condusions: Intervention effectiveness varied according to intervention and trial
design characteristics. Pragmatic trials were not effectve, and informarion on cost
and adverse effects was lacking. Evidence gaps remain for policymakers and
practitioners regarding the effectiveness and feasibility of childcare-based physical
activity interventions.

Keywords: Childcare, intervention, physical activity, pragmatic, systematic review.

obesity reviews (2016) 17, 412-428

Introduction

Participation in adequate physical activity is associated with
lower prevalence of overweight and obesity in preschool age

associations between child participation
ty and lower levels of body fat and body
lex (1-5). Longitudinal studies have also found that

children and may contribute to sustaining a healthy body participation in adequate physical activity in preschool age
weight in later childhood. A number of cross-sectional can protect against development of overweight and obesity

studies conducted with preschool

412
17, 412-428, May 2016

age children have in later childhood (1,6,7).

@ 2016 World Obesity



Effects of preschool interventions to increase motor skills

Systematic review and meta-analysis of 30 studies
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Interventions to Promote Fundamental Movement Skills
in Childcare and Kindergarten: A Systematic Review

and Meta-Analysis
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Abstract

round Proficiency in f skills
(FMS) lays the foundation for being physically active and
developing more complex motor skills. Improving these
motor skills may provide enhanced opportunities for the
development of a variety of perceptual, social, and cogni-
tive skills

Objective The objective of this systematic review and
meta-analysis was (o assess the effects of FMS
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interventions on actual FMS, targeting typically developing
young children

Method Searches in seven databases (CINAHL, Embase,
MEDLINE, PsycINFO, PubMed, Scopus, Web of Science)
up © August 2015 were completed. Trials with children
(aged 2-6 years) in childcare or kindergarten settings that
applied FMS-enhancing intervention programs of at least 4
weeks and meeting the inclusion criteria were included.
Standardized data extraction forms were used. Risk of bias
was assessed using a standard scoring scheme (Effective
Public Health Practice Project—Quality Assessment Tool
for Quantitative Studies [EPHPP]). We calculated effects
on overall FMS, object control and locomotor subscs
(OCS and LMS) by weighted standardized mean di
ences (SMDberween) using random-effects models. Certainty
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Why science teachers
should not be given
playground duty.
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Rammeplan

for barnehagen

1. Verdigrunnlaget til barnehagen
Barn og barndom
Demokrati
Mangfald og gjensidig respekt
Likestilling og likeverd
Berekraftig utvikling
Livsmeistring og helse
Barnehagar med saerlege formal

3. Formalet med og innhaldet i barnehagen
Barnehagen skal vareta barnas behov for omsorg
Barnehagen skal vareta barnas behov for leik
Barnehagen skal fremje danning
Barnehagen skal fremje laering
Barnehagen skal fremje vennskap og fellesskap
Barnehagen skal fremje kommunikasjon og sprak
Samiske barnehagar
Andre barnehagar med samiske barn

9. Fagomrada til barnehagen
Kommunikasjon, sprak og tekst
Kropp, rersle, mat og helse
Kunst, kultur og kreativitet
Natur, milj@ og teknologi
Mengd, rom og form
Etikk, religion og filosofi
Neermilje og samfunn

O O ®©

10
10
11
12

19
19
20
21
22
22
23
24
25

47
47
49
50
52
53
54
55




Intervention model ACTNOW - Cluster RCT 2019-2022

-

Preschool level

LOGIC MODEL
Professional development Changed preschool practice

INTERVENTION

__ Development work __ _

7-month professional development
Aimed to raise staffs’ competence to

- deliver the intervention’s core components

- lead a development process in the staff group

Tools
Web-based physical activity toolbox
Portable movement and learning equipment

-~ —_—
L —_—
 —— ———

EVALUATION
Implementation and process evaluation

Standardized observation of the
movement environments (MOVERS)
Objective physical activity monitoring

Research notes
Written plans
Interviews
Reflection papers

~

J

-

moderate-to-vigorous

Child level

Increased child physical activity

Core components

Motor challenging
physical activity

Physical activity of

intensity

Physically active
learning

Engagement

Objective physical
activity monitoring
Observations

Cognitively
engaging physically
active play

Child developmental effects

Hypothesis under study

The intervention will improve
child physical, socio-emotional,
and cognitive development, and
reduce social inequality in
health and human capital.

Outcomes

Socio-emotional and
cognitive development
-self-regulation
-executive function

-learning Y,

Physical development
-physical fitness
-motor skills

-weight status




Participants ACTNOW

Intervention Control

In total, 46 preschools, 1265 children, and 333 staff (1597 participants alltogether)
Intervention group: 23 preschools (8 v1, 15 v2), 77 staff take part in CPD (26 v1, 51 v2), 16 completed with credits
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3 ways to increase physical activity in preschool

Can you add Can you do more of Can you improve

something? something? quality?
(Expand) (Extend) (Enhance)







Professional development, optional 15 credits

[

Professional development

seminars, online webinars, everyday action in the preschool
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Variert fysisk aktivitet fremmer barns helhetlige utvikling, helse og trivsel. Her finner du owversikt over aktiviteter,
opplegg og ressurser for en fysisk aktiv barnehagehverdag!

Bevegelsesmiljg Motorisk ferdighet Fagomrade Type aktivitet
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Nasjonalt senter
for mat, helse og
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Moderat/hgy intensiv lek Kognitiv engasjerende lek

Kognitiv engasjerende fysisk aktiv lek er ieker og aktivitster som barna syns er meningsfulle og enga:

erende, og som ofte er

Aktiviteter av moderat til hoy intensitet er akti

om farer til en vesentlig okning i barns energiforbruk. Med andre ord er

cette aktuite komplekse 4 giennomfare. Typiske eksempler er ulike typer av regelleker, jage- og fangeleker og lagspill der en ma handle

som forer til at barna blir andpustne, varme o; e Exsempler pa aktviteter og leker av moderat til hoy

A etter regler, i tillegg til med- og motspillere. S tiviteter krever at en md huske informasjon (regl etter handle
intensitst er grovmotoriske aktiviteter der de store muskeigruppene brukes, som ved pping, hopping og hinking. Aktiviteter ther regjer, 1 Gllagy tN med: oy motep llere. Slike sidwater krerer at uwn i huske informasion (regler) og derstier hand
el hva andre gjer, hvor de forflytter seg og hva som er lurt & gjore

[}
" etter informasjon som en tilegner seg underveis, for |
som oker energiforbruket, gjor at musklene krever mer nzring f og oksygen. Dette fprer til ulike positive treningseffekter i et Sy SO o1 g ey Li0s Y o Bl
. : - for 4 na malet, skire eller fange noen. Regler kan varieres
musklen yjertet og respirasjonssystemet. i nervesystemet og i hjernen. Aktivitetene kan gjennomferes inne og ute, og
krevende. Slike aktiviteter setter krav til barnas kognitive funksjon. inkiudes

n og dermed gjore leken mer

t & huske informas;

., giore valg, hemme

‘or & endre premissene for aktivit
organiseres pd mange ulike méater, med stor variasjon. Norske og internasjonale retningslinjer gir rd om at barnehagebam

planiagte bevegelser, vare fl

k_Slik kan aktivitetzne

arnas seluregulering bide knyttat til fysiske

60 minutter dagligi moderat til hgy intensitet

handlinger og ad ik sett fremme bade kogs emosjonell

itiv og 50si

sefuregulerning.
Fysisk am&m med moderat til heg intensitet.
-

” Kognitiv engasjerande fysisk aktiv leik

Motorisk

, utfordrande aktivitet

Sedenpa B Yolibe

\

(o]

Motorisk utfordrende aktivitet

Fysisk aktivitet med Kognitiv engasjerande

Fysisk aktiv leering

£g og konsentrere seg for 3 giennomfore

aktiviteten. Dette gjor at barna |=re ge motoriske ferdigheter er uiike

‘moderat til hgg intensitet fysisk aktiv leik

fiytning, objektkontroll og balanse, i tillegg til L\l_ ‘—){j

Fysisk aktiv l=ring er fysisk aktivitet koblet med andre fagomrader i Rammepianen. Malet med aktiviteten er tosidig, bide &

grovmatorisks bevegelsesmon rader;

i

vaEre mer i aktivits

giennom barnehagedagen uten & redusers annst innhold, og samtidig fremme lzring gjennom en

koordinasjon og rytme. Akti forflytning er for eksempe! leping hopping og hinking.

wde. Aktiy

ring av innhold. | tllegg kan det A vare i fy

k aktivitet mens en arbeider med tema oke

kroppsliggjering og konkret
utfordrer objektkontroll er kast, spark og mof

av for eksempel ball, ertepose eller lign: ter som utford

konsentrasjonsevnen. Sik er fysisk aktiv i=nng en metode for lek og ‘ring som kan brukes i arbeidet med andre aktiviteter

balanse vil v=re & g4 pd linjs, stdp

fot, hinke og lignende. Mange bevegelsesmons!

e god oye-hand og oye-fot for eksempel koblet til sprikutvikiing, forstieise av tall, rom og form, eller naturkjennskap. Noen aktiviteter kan foregd

koordinasjon, og de ulike omradene vil ogsa overlappe i ulike sammensat

thall

aktiviteter og leker, som for eksempel parallelt med annen l=ring (uten & vare integrert med l=ringsmalet), for eksempel ved bruk av stafetter i kombinasjon med

Le=ring av nye bevegeisesmenstr: r giennom at barna biir utfordret i ulike

tiviteter, enten ved pkt vanskelighetsgrad i

lzning av ord/begrep, der loping ikke direkte er koblet til ordel

siteter kan vare

begrepene som skal lzeres. Andn

kjents bevegelsesmpnstre eller giennom A introduseres for nye nonstre. | motsetning til aktiviteter av moderat til

integrerte med andre l2ringsmal, som for eksempel ved 3 forme boks:

r og tall med kroppen, hoppe eller hinke med et
hoy intensitet, der intensitet og kvantitet (hvor mye) er viktig, er kvaliteten pa bevegsisesmans!

som regel viktigere for &

kt antall repetisjoner for & lzre tallrekken, eller ved  mle og b

evisstgjore mengde og rom ved bruk av kroppen.

skape motoniske utfordringer.

o

aktiv l=ring kan vare en god mate & giore lering i barnehagen m

ingsfull og morsom

orisk utfordande aktivitet Fysisk aktiv laring
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Move-play-explore in Early‘ChiIdhood Education

MoveEarly

-a large-scale interdisciplinary research and development project
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MoveEarIy in a nutshell

* MoveEarly target two worrisome trends that are counterproductive to
child development, well-being and life opportunities
* Increased levels of physical inactivity in young children
* “Schoolification” within early childhood education (ECE)

e Curtail young children’s natural inclination to move, play, and explore

* Aim: Design and test a responsive education
to promote movement, play, and exploration in ECE




Early Childhood Education (ECE)
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«Baby-Pisa»

Early Learning and Child
Well-being

Figure 5.3 Distribution of self-regulation scores, by country A STUDY OF FIVE-YEAR-OLDS IN ENGLAND, ESTONIA,
AND THE UNITED STATES
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Figure 6.2 Distribution of emergent literacy and emergent numeracy scores by country
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UNION OF EDUCATION
NORWAY

From inspiration to uniformity?

20 years of OECD in the field of Early Childhood Education and Care
Policy briefing 2/2020

Starting Strong Il

EARLY CHILDHOOD
EDUGATION AND CARE
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Where are we heading
with OECD in ECE?

» Kindergarten characterized by
increased comparison and increased
pressure to deliver on learning
outcomes

* Leads to a very narrow understanding
of learning
* More instructional approaches

* Less room for taking the cultural-
historical context into account

* Less room for movement,
play, and exploration



Schoolification of ECE

Springer International Handbooks of Education

Marilyn Fleer
Bert van Qers Editors

MEYEHE
Handbook of

Early Childhood
Education

@ Springer

Chapter 15
School Readiness in Europe: Issues
and Evidence

Sue Bingham and David Whitebread

Abstract The issue of “school readiness’ has become a topic of considerable debate
and controversy within Western Europe over the last few years. This is interpreted
in widely different ways and includes debates on what capabilities a young child
needs in order to successfully commence their schooling; what type of institutional
and pedagogical provision constitutes ‘schooling’, as opposed to pre-school, kin-
dergarten or nursery: and what is the appropriate age at which children should be
expected to make the transition from home and pre-school into their primary school?

Keywords ‘School readiness” » Teaching-learning methodologies * Primary
education * *Schoolifying’ « Early childhood education

15.1 Introduction

This chapter examines the influence of schools upon children as their ‘schooling”
commences within a range of countries in Western Europe. In the main, no child is
considered to require ‘schooling’ until they are at least 6 (and in some cases 7) years
of age, and all member countries offer some form of early publicly financed pro-
grammes for children before the start of compulsory schooling. However, the diver-
sity of children’s home environments and early learning experiences, the age at
which children may access early childhood education and care (ECEC) programmes,
the length of time they attend and the nature of the provision are subject to signifi-
cant cross national differences. Such diversity naturally has a huge impact upon the

S. Bingham (©-)
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University of Cambridge, Cambridge, UK

e-mail: dgw1004@cam.ac.uk

© Springer Science+Business Media B.V. 2018 363
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.there is no serious evidence to
support the ‘earlier is better’
position and a very significant
body of evidence to support the
alternative view that a later start
,at school m/ght be advantageous

\ in the long run.”

“.there is increasing evidence
that ... specific groups of children
are being disadvantaged by the
teaching approaches taken in
educational settings at early
points in a child’s life.”
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Potential for a more
responsive approach

* Movement
* Play
* Exploration






MoveEarly: Develop and test an ECE pedagogical approach that promotes

ECE pedagogy
and didactics

Physical activity

PLAY
and public health

Responsive
education

EXPLORE

Movement sciences and
ecological dynamics



Intervention model MoveEarly — Cluster RCT 2024-2026
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LOGIC MODEL

Professional development

INTERVENTION

6-month professional development

Aimed to raise staffs’ competence to
- deliver the intervention’s core components

Kindergarten level

Changed preschool practice

__ Developmentwork _ _

e-learning toolbox
Movement activities ideas bank
Didactic tools move-play-explore

\ - lead a development process in the staff group Online webinars and work-shops
\
\ /
/s
N Ve
~ . . -
~ o 18-month support for organizational development P
=~ ~ ~ - _ — -

EVALUATION

Process evaluation

~

-

Child level

Increased child physical activity

Core components

PLAY

Responsive
education

EXPLORE

Child developmental effects

Hypothesis under study

The intervention will improve
child holistic development and
reduce social inequality

Outcome evaluation

Written plans
Staff interviews
Staff observations
Staff survey

Standardized observation of the
movement environments

Staff in-service objective physical
activity monitoring

Child objective physical
activity monitoring

Child interviews
Child observation

Movement play
competence & creativity
Physical fitness

Weight status

Self-regulation

Vocabulary & numeracy

Socio-emotional health

& well-being

J




Physical fitness Body mass, height Self-regulation

L (direct measure
and teacher report)
) o) ’4' m

Strmmes Stemmer  Strmume

Interview

Dojojoopoo0DoopoooopopooooopofE

Kgd % Well-being

FINDING Movement competence and creativity
e (direct measure and teacher report)

Carol Archer and Iram Siraj
Foreword by Anthony Okely



Objective of MovetEarly

The objective of MoveEarly is to develop and test a ECE pedagogical approach integrating
movement, play, and exploration as conceptual cornerstones for improved child development.
Implemented through a model of CPD for preschool staff, MoveEarly will provide new knowledge
to pressing challenges in the field of ECE, movement sciences, and public health.

MovekEarly will:

Theorize on the move-play-explore nexus as cornerstones for ECE pedagogy and derive didactic designs to
advance and promote responsive educational practices

Develop new outcomes of movement competence and creativity and well-being to capture effects of
movement, play, and exploration interventions on the holistic development in young children

Promote movement, play, and exploration in a large number of preschools and children over 18 months to
enhance child holistic development

Work with staff to fully integrate move-play-explore into their existing daily schedules and educational
activities to allow for a strong implementation of the intervention over the long term

Use a RCT design to allow for the strongest possible evaluation of effectiveness and acceptability, and evaluate
how, for whom, and under what circumstances the intervention may work



Collaboration and co-creation is fundamental
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Research project <" Development project






Thank you for listening!

and thanks to partners and the NRC
for making this research possible

A

Western Norway
University of
Applied Sciences

Professor Eivind Aadland, eivindaa@hvl.no

Department of Sport, Food and Natural Sciences
Faculty of Education, Arts and Sports

Campus Sogndal


mailto:eivindaa@hvl.no




