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Part 1

Interdisciplinarity in the 215t Century

ABefore the 20C, academic disciplines were built onidleel case scenaridlo
perceive the underlyingssence of somethingyas necessary to simpliby
ignoring what seemed like irrelevant complexities.

ABut in thelate 20C interdisciplinaritypegan to look ateality, not ideal case
scenarios.

AInN21GC t hese AsNNRNii S| yyii Bre abtheddnite SOur Uisios. &
because that’'s the reality we’'re deal



Interdisciplinarity & Entanglement

Aln reality, everything effects everything elsdRealityis one big or
loop. There are no holes in this loopo loopholes

A Still, some simplification is still necessary. Butosing what to leave in and
leave out Is very subjective and political.

ALeaving somethingmportant out, creating an illegitimate loophole, is a problem
and someone always suffers



Interdisciplinarity & Entanglement

AEconomi sts | eft environment out ... E

AMining, agricultural, construction and oil companies left both environment
and people out.

AMen | eave women out, majorities | e

Asomeone always gets hurt



Interdisciplinarity & Entanglement

APolitical poweris to a large extent about what weave inandwhat we
leave outin the stories we create, tell, hear, believe and act.by



Interdisciplinarity, Entanglement & Blowback

AEntanglementd things you leave out can come back to bite yolBEOWBACK.

A21C blowback became a real probleerg. global warming, sexual harassment
(@metoo T 2 POSNBELX 2A0GAy3 SYOBANRYYSY(dI SEI

ADroughts and floods, economic refugee crises, accountabilityr(&do, war
ONAYSazx CIF0O0S06221%X hEFIYX0X



Interdisciplinarity, Entanglement & Blowback

ATherefore, to avoid blowback, the 21C demands a much higher lefel

INTEGRATIORF INCLUSIVITY, RESPONSIBILITY, HONESTY, ACCOUNTABILITY,
TRANSPARENCY

X Owk@etruth - leave NOTHINGmportant out.

APolitically Correct



Interdisciplinarity, Entanglement & Blowback

A21Cblowbackhas changed the rules of the gameijising the
for stories we tell and live by.

ABut in practice, too much at stake for people to always respect 21C truth
threshold. POWERself is at stake STORIES HOLD POWER ANL: Al -

ANeverthelessplowback has raised the truth bajust follow the entanglement
loop, leave nothing important outhA, discover the loophole;



This Higher Truth Bar Is Driven By Blowback From A Few Main
Human Entanglements 1

A Social Justice Truth EntanglemenDEMOCRATIC FREEDGMSSOCIAL
JUSTICHre impossible withouTRUTH

AHumanc Nature EntanglemenFOSSIL FUELS, ENVIRONMENTAL RESOURCES
and CLIMATElI tightly entangled global warming and environmental damage
blowback.

AHumanc Technology EntanglementTransparency, accountability, cooperation,
good governance, eteeverything we need for freedoms, justice and survival,
depends orFREE AND SECURE FLOW OF INFORMATIRROSOCIAlse of
technology.



This Higher Truth Bar Is Driven By Blowback From A Few Main
Human Entanglements 2

AMind-Brain Entanglement* You ar e vy loainrdevblapmedntmatters. s o

ANature-Nurture EntanglementBrain development is the outcome Gfene x
Environment entanglement.

ABehaviourSocial Ecology Entanglemerfumaneconomic, sexual and
reproductive behaviourall tightly entangled with socioeconomic environment.



Entanglements must be respected...

AAll these entanglementand blowbackA can allhurt people on a big scale.

ANo longer room for errorThese and the other entanglements must be respected
but there isno guarantee

ATruth, power, democracy, justice are bemgfly contested..

A

-through stories thatespect truthanda 0 2 NA Sa -0 Kl 0 R2



Stories of Truth and Hope: Freedom Evolves

ADemocracy, Slavery, Colonialism, Apar

AHuman Rights, Women’'s Rights, Child F

AOrdinary people are more powerful than ever beforélave smartphoné,
activist, journalist; have flash drivl® expose corruption and abuse.



Stories of Truth and Hope: Freedom Evolves

A21C entanglemem, harder to hideA loopholes closingd

Ae.g. war crimes, corruption, environmental crimes, sex crimes, eyber
crimes (Facebook, Russia), gun cor



Summary of Part 1: Radical Ideology or Radical Reality?

AHumans are not theentre of the universe, merely part of one big entangled
loop, more powerful and more uncompromising than ourselves.

A21C Blowback raises the truth bar. Social and natural realities set strict
limits on ideological indulgence.

AEntanglement means we need to aligril our values and systems in ways that
respect multiple mutually entangled forces, or we will be crushed by thei.
our stories must reflect this.

AThere is no room for error, no time to wast&very mistake is being punished.
The punishments will only become more and more severe.



Overview Part 2

20C Developmental Neuroscience

A20C Developmental Neuroscience discovered profound new Nafdteture
or Epigenetic entanglements about brain development.

AThese entanglements were very deliberately crafted into a very compelling
story used tohighlight the fundamental importance of brain development in
first 2-3 years of life

A20C Developmental Neuroscient@as been very successfully leveraged to
make unprecedented contributions to child wellbeing.



20C Epignetic Entanglements
AMind-Brain Entanglementd | 2 dz F NS @ 2 dzNJ 0 NJ Ay €

AGene expression determines brain development.

AEpigenetics, alwaysNature and Nurture. Genes can do nothing alongsnes
are entirely passive, need to be actively switched on/off by environment

ANature-Nurture Entanglementgenes and environment are part of
. We are answerable to this one loop.



EPIGENETICS ( )

A Epigenetics canfollow every step in the NatureNurture loop—

AEarly life environment has oh brain
architecture

AMost important early environment = (psychologists
said so 70 years ago)



Story-time ( )

Buffering= warm, sensitive, supportive parenting*

“Parenti ng” = al/l cl ose caregi ve



Strong Parental Bufferin

. d

Thinking,
| Planning,
Creating

N

*MRI Image by Renglandl & DavidTerburg
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Weak Parental Buffering

thinking:/

plaiining,
creating

TOXIC STRE

<€

Fu;»;uq umop<€ol yeam




Toxic Stress undermines top-down brain architecture

Aln earliest preschool yeargbirth - ~2 years):

AStrongbuffering assists cortex to regulateib-cortical stress response
A epigenetic loopA strong top-down architectureA strong
executive function (strong WM, planning skills, setjulation, impulse
control, etc.).

AWeakbufferingA cortex cannot regulaté, exaggerated, prolonged
sub-cortical stress responsd epigenetic loopA weaker top-down
architectureA poor executive function..




It’s not the poverty...

A Exaggerated, prolongedub-cortical FightFlightFreeze stress response

APovertyassociated witlweaker buffering:

Ae.g. maternal depression, domestic violence, lack of parental supervision,
paternal absence, child maltreatment, inadequate housing, clothing, cold,
hunger, et c.

APovertyA weak parental bufferingd weak top-down brain
architecture A weak executive functiomd poor longterm child outcomes



It’s not the poverty...

| t s t he
parenting. We
can fix that.

APovertyA weak parental bufferingh weak top-
down brain architectureA weak executive functiom’dA poor long
term child outcomes



Story-telling/meaning-making doesn’t just happen!

AToxic Stress narrative very powerful tool to leverage the science to highlight
crucial importance of earliest years)ifying stakeholders to shift policy and
direct resources to earliest years.

AThe Toxic Stress narrative did not just appear on its own. It wasyedeliberate
meaningmaking process. a Vi si on t hat became a r
happen..

AVlSlonary leadership, decades of hard work, fundraisimgganisationXNational
{OASYUATAO [ 2dzylOAMID I5NSHS S/t 2VLIAS N ¥ KNI (RRXS

A2 ARS RAA&ASYAYIGA2Y Y 2y3I2Ay3 YSaal IAy3IX



A Normative Narrative and a Deficit Narrative
AToxic Stress = Normative narrative, i.e. maksdse judgments
AWarm, sensitive, nurturing parentinggood
AToxic stresgy weaktop-down brain architecturéy cognitivedeficits = bad

AMight well agree with these normative judgments and might welcome their
compelling policy implications, but must understand they @oéentirely
scientifically justified..

Al oA v2ih iifS ad KE2SIRS 23U 2ONSENE

Al YR GKAAa fSI@gSa GKAy3Ia 2LISY (2 OSNE |



A Normative Narrative and a Deficit Narrative

AGene x Environment Interactions

ALife-history Strategy Theory



Gene-Environment Interactions

Attachment
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Life-history Strategy Theory

Favourable Adverse
ASlow growth AFast growth
ALate menarche AEarly menarche
ALate first pregnancy AEarly first pregnancy
AFew children AMany children
AHi gh ‘quality’ dfidweri nguality’
ALow risktaking AHigh risktaking
AHigh future planning, investment ALow future planning, investment




Overview of Part 3

21C Developmental Neuroscience

ACan we build on the success of the toxic stress narrative to leverage
further contributions to child wellbeing?

Yes, but only if we raise the truth bar:

Alnclude critical things left out.
AClose a critical loophole



Must Include Other Entanglements Previously Left Out

AHumanc Nature EntanglemenNature kicks back Climate (drought, storms,
heat waves, wor s e..)-watdfshortages) crom&ailues | d
tourism, unsustainable fishing, pollution (plastic, mercury), air, groundwater
(fracking) .. all ki cki ng back.

AHumanTechnology Entanglemer€redible info = basic requirement for
democracy. Real danger of major disruptions by spreading false or manipulative
Info: e.g. Electoral manipulation. Danger of hacking infrastructure : airports, NHS,
nucl ear power stations, power gri ds,



Mind-Brain and Nature-Nurture Entanglements
are

AFewrealisein midst of ascientific revolution of

'Youreally are your brainINOTHING HAPPENS IN
YOUR MIND THAT DOES NOT COME FROM YOUR BRAIN!

: Nature (genes) and Nurture (environment)
entangled in a&losed loop thatexhaustivelyaccounts for your brain development
(and ongoing brain functionand therefore for your min@d, cognition, emotion,
behaviour(including sociabehaviouj A for who you are.




Mind-Brain and Nature-Nurture Entanglements
are

THERE AREEO OTHER INFLUENCES INVOLVED

NO LOOPHOLES, $0O

OTHERWISE SOMEOMNELGET HURT.



How will someone get hurt?

AHere’'s how neuroscientists in North /

al fUAYLFUGStes ¢S ¢ A fréalityifateurall 2 C
development, function and health are definedsiygial and
economianfluences, and that theuccess of interventionthat

ignore such forces will keeriously limitedb €

(Cameron et al. 2005)

Something big Is going on, on the scale offlwg@ernican / Darwinian
/| Einstein revolutions Something we must take=ry seriously.



How will someone get hurt?

AHere’'s how epigeneticists in North AT

AThus, understanding the epigenetic consequences of social exposures
stands not only t@evolutionize medicindut also to transform social
sciences and humanities as wW¥ll | £ f ZrahAinfegratéd
understanding of human health and behavior

McGowan andbzyf(2010)
The epigenetics of social adversity in early life
Neurobiology of Diseasi®: 66-72.



So what? Others are saying same thing...

AWe know social inf'ustice and economic inequiéye the underlying problems
limiting child development.

AThese principles drive &lDGs

Als this not serious acknowledgement and commitment?

ANo! We need to take thisven more serious|ymuch more seriously and much
more urgently

A\r/]Vh%/? Because there still are bigopholes and omissions causing people to get
urt.



AHow will someone %e_t nhurtFFrom neuroscience perspective, one major
loophole goes like this:

Loss of developmental potential traps poor children in poverty.
Interventions that alleviate loss of developmental potential will improve
health and educational outcomes. This will ultimately enable these children

to work themselves out of poverty.

AThisiswhatlcallthé / KA f RNBY I NBE (0 $topy (nfedningzNJ
making).



For example, on the Harvard Center Website, it looks like this

0Decades haveiluminatedanany of the causes and correlati afive
outcomedor children who grow ugcing adversityWhen it comes twlutions however, the
early childhood fieldas produced oniyodest impacts 6

N\

—O

H ccan we buildbett_erf)rogramstha}t achievegreater outcomefor more young children and
heir f ami | es ?0

0 O IDEAS Impaé&ramework’is a rigorous design process fimveloping, testing, deployin
and iteratingprograms:

Alnnovatdo solve unmet challenges.

ADevelom usable program witlear and precise theory of change

A Evaluatghetheory of changt® determine what works for whom and why.
A Adaptin rapietycle iterations.

A Scalepromisingorograms 0

g |




And spreads like this: “The Center promotes innovation in Brazil, Canada, and Mexico, as well
as across a broader international platform.”




Another example is from New York University

Global Ties for Children: Transforming Intervention Effectiveness
at Scale

We Dbri ng Ne wloWabscholardhm,iresceinces antd yetwvsrks
to bear in working with governments towards a commprogoal:child

and youth development at schimughsciencebased innovations
programs and policies.




What’s wrong with the “Children are the future of society” story?

ABrain-Mind and Nature-Nurture entanglements tell us outcomes depend on
environment, nothing else is involved

At2 NBI OK WTdzA t Q LRGSYUAlFIfEI OKAEf RNBY
buffering, healthcare, education, etc. YES

Alnterventions providing these executive functioncapabilitiesA lead and
keep children out of povertyXES

ABut by providing these things (i.e. to the extent required to achieve these
outcomes),e 2 daleeladyhave taken them out of poverty

ATaking children out of povertifst is what | call théSociety is the future of
children story’ (meaningmaking)



Utterly Seriously?

AWh e n h

t h dequat e lnnovagost ment ,
AYUSNBS

ere 1 s a
VIAZ2Yas We\lsmmé talk\abddtadeguateetviceg. 3 X
A Children withservices adequate for ensuring good outcomes

Ad o n ' innowptivéeducationalinterventions they go to school.

Ad o n ' innowativénutritional interventions they eat 3 healthy meals a day.
Ad o n ' innowtivéhealthinterventions they go to the clinic/doctor

AHuman development economists tell us to reap early benefits we must invest
throughout developmentSo they get all this from 22 years old.

W



Utterly Seriously?

APreparing your child for schoouniform?, shoes?, jersey?, lunch?, sports today?,

(“yes of course ||| be there to watoch
school ?, (“vyes, | spoke t)a.. AHehre smo m naln d
ot her big and small things parents, t e

are what build strong tofglown brains..No innovation/intervention can replace
this, ever! (as all the evidence attests).

AG ¢ KSNBE | NB VY 2°WakndwavBaNworkglzh étHeriwdrdsxwe would
not recognisechildren who get quality of services commensurate with quality
outcomes as children living in poverty

A Of course, providing adequate services at scale is a challenge, BUT SIPAISE
bhe ! {/L9b¢LCL/ t-ROLIT[CALLPROBLEMOA POWER h/ L !
LINE 0 tABdYPower hinges a lot around stories, around meanivig { A Yy 3 X



Compare Stories...

“Children are the future of society

Alnnovatet o0 s ol ve unmetScientdad § ech giersn.gv at |

ADevelopa usable program [intervention
AEvaluate
A Adapt
AScale

G{ 20AS0é& Aa GKS FdzidzNB 27
Ultimately, we will need to contend with the reality that neural development,
function and health are definetby social and economic influences, and that the

success of interventions that ignore such forces will be seriously limited.




ALT 6S INb aSNR2dzaz ¢S Ol yQu KIF@S Al
a OKAf RNBY I- NE  UANDsinfulianedtlsls thirk and éeﬁha@é\ Sif e ¢
Gaz20ASUeé Ada GKS TFdzidzNB 2F OKAf RNBYy £ oD
AThatambiguity provides a for not engaging in a fully integrated

fashionc bravely, honestly, creatively, effectively, radically (see belowyith
the truth:

For children living in poverty, poverty is their future.

AWe should not lie to them or lie to ourselves that this is not so.

For children to have a better future, we need to change their present, not just
their parents (buffering).



Utterly Seriously?

ACKAAa | YOATdzAUEexr f22LK2fS Aada SOSNRBGKSI
global health journals, high level policy documents, ECD funder websites and
ONROKdzZNBazZ X AUQa lfglrea UKSNBOD

Ala t2y3 Fa A0Qa UKSNBI ¢S Oly O2YUAY

a{ 2NNEZ e2dz 1y29 )\g Qa y2 I QG dz £ f & uK
{2 ©8SQND J2Ay 3 02 @IVE(J $eidrO Dfﬁljemérﬁte’ﬁyyzﬁl-
AYUSNBSYUAZY NBASI NDOK ZyAezdz 'Y R e 2 dzN.
somescaledzll] NBaSlI NOKX FT2NJ uKS I|-vago& 8l NA 2z

AThis simply does not satisfy the 21C truth threshold!



Behavioural Ecology Entanglement (currently omitted)
+SNE A0NRBY3I NBlFIaA2ya oKeé (UKS AaOKAf RNBY
untenable:

AOnly warm, sensitive, nurturing parentingysod

AToxic stres#, weaktop-down brain architecturéy only cognitive deficits = bad



Weak Parental Buffering

thinking:1

plaiining,
creating

Strong bottomup brain




Toxic Stress is Adaptive

Almpoverished communities facing extreme adversity are not going extinct.
AThey grow faster than more affluent communities.

AThey must be doing something right.

AToxic? Weak brain architecture? Loss of developmental potential? Deficits?

A Strengths?



Closing Points

Al NBSyOeyY da!'ftuaAYlIGStexé Aa yz2goH

AWhy this is not just radical ideology.

AWhat can we do about it?



Utterly Urgently?

AWe are not taking théSociety is the future of childrehstory utterly seriously if
we are taking iutterly urgently.

AObvigust,vve cannot leave it to the next generation to save themselves. Even If
UKS &/ KAf RNBY | NB 0KS T dzioaihtdSothdoned 2 OA !
A2YSOGKSNBE Klra 02 FAyFrftfte aGF1S 0KAA &°¢
do something before a real major Anthropocene catastrophe hits:

Afri can ¢
wat er SCa
actNOW.

hildren’s bodies are already
rcity, disease epidemics, wa

I
=



Utterly Urgently?

aJltimately, we will need to contend with the reality that neural
development, function and health are defined by social and economic
Influences, and that the success of interventions that ignore such forces
will beseriously limitedp €

(Cameron et al. 2005)

28005 NBIOKSR df GAYIGStes 48
anylongerg S Ydzalu Yy 2.g WO2YUSYRQ



Radical Ideology?
ALay Qi G kddigal itlebldgicaBstiziicd? |

AHn/ WibldiNdzNBIE 5Sol USQ 61 & R2ZYAYL USRX s
UKAa |ttt 2SR T2NJ AYY dz¥ppdsite ®A%Sscidn@Z2I0IK 2t S a
ideology

ALT 0KAA A& I NIXYRAOFET adalyoS reaii@d bhe¢ o

(>1bn African children to be born in the next 30 years. 11bn or
9bn by 2070)

ABeing in the midst of the kind of scientific revolution that happens once every-200
onn eS| Nh AecalisdllisRid@ealfwithit] S U Qa



What can we do?

A21C is a radical time, a revolutionary moment in history when radically good
and radically bad things can happen. Wieust awaken to this moment and to
this reality.

Al
|

2'Y NRA Ol Xrebtesur & maahifiginakingopjdeis A 0 @
YR A ]

62dzi 6KIGQa KIFLLISYAy3 |

Al f we don’ t create our own sSstori es,
creating them for us).
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What can we do?

AThere is no such thing as the “field

AThere is only onetegrated, entangled, complex, messy field where stories of love,
hope and hate compete for the hearts, bodies, brains and minds of children,
women and men.

Alf pathways forward are not evident, we need to create them. Toxic Stress narrative
RARY QU 2dzad KI LILISY ®

A2030 is around the corner. Are we going to be telling the same ambiguous,-loop
holey, 20(heuroscienceystories, which are not even our own stories, in 10 years
time?

o f



RMM Narratives
Family Socioeconomic

AONRS

7bn

2030

2050

+1.2bn African
children

2070

11bn

9bn



| hope not

G2 K2 (GSffa adz2NRARSa NIz Sa

Native American Proverb



