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Neuroscience!	



The	paradox	



BRAINS.



“In	adolescence	and	young	adulthood,	the	cogniBve	
skills	assumed	to	underlie	educaBonal	and	economic	
success	are	at	a	lifeBme	peak	…	[yet]	the	applicaBon	of	
these	mental	faculBes	to	real	life	seems	woefully	
inadequate.	Instead	of	learning	from	experience,	
reasoning	about	risks,	and	making	sound	decisions,	
youth	oQen	make	unhealthy	and	unsafe	choices”	

	 	 	 	 	 																-	Reyna	and	Dougherty	(2012)	



IntroducBon	



Adolescence	

Beginning	
Biological	–	puberty	
	
End	
Responsible,	independent	member	of	society	
	
	
Then: Puberty 15 years, Independence 18 years 
 
Now: Puberty 12 years, Independence 25 years





Hormones	and	the	brain	

•  We	don’t	know	exactly	what	effect	they	have	on	
brain	circuits	

•  Dopamine	levels	increase.	It	regulates…	
–  emoBonal	arousal	
–  pleasure	and	reward	
–  learning	

•  Testosterone	levels	increase.	It…	
–  promotes	search	for	and	maintenance	of	social	status	
–  alters	appraisal	of	threats	and	rewards,	esp.	when	
relevant	to	social	status	



Individual	differences	

A	James	Dean	in	10	



Adolescence	and	mental	health	

•  Leading	causes	of	death	in	adolescence	are:	1)	accidents,	2)	violence	and	3)	
suicide	(Pa`on	et	al.,	The	Lancet,	2009)	

Impulse-control	
disorders	
Substance-use	
disorders	
	

Anxiety	disorders	
	

Mood	disorders	
	

Schizophrenia	
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•  75%	of	adult	mental	disorder	has	its	onset	before	24	years	of	age;	mostly	
during	adolescence	(Kessler	et	al,	Arch	Gen	Psych,	2005)	

Dr.	Iroise	
Dumontheil	



Four	theoreBcal	views	
of	the	teenage	years	





The	Winter's	Tale,	III.iii		



1960s	and	idenBty		



Adolescent	egocentricism		
(Elkind,	1967)	

•  Teenagers	can	spend	a	lot	of	Bme	thinking	about	
themselves	and	their	social	circumstances	

•  Personal	fable:	overesBmaBon	of	uniqueness	of	
their	feelings	and	experience	
–  ‘My	parents	can’t	possibly	understand	how	I	really	
feel’,	‘Nobody’s	ever	felt	love	as	deeply	as	ours’	

•  Imaginary	audience:	oversensiBvity	to	social	
evaluaBon	
–  Feeling	always	‘on	stage’,	and	that	‘everybody’s	going	
to	noBce’	how	they	look	and	what	they	do	



Enter	neuroscience	



EducaBonal	neuroscience	integrates	
different	disciplines	in	a	dialogue	

Meltzoff,	Kuhl,	Movellan	&	Sejnowski	(2010)	



WARNING!	
The	SeducBve	Allure	of	Neuroscience	

Don’t	be	
impressed	
by	this!	

Don’t	believe	in	
these!	



Heckman,	James	J.	2007.	''The	Technology	and	Neuroscience	of	Capacity	FormaBon.''	
Proceedings	of	the	NaBonal	Academy	of	Sciences	104(3):13250–13255	

Different types of 
abilities appear to be 

manipulable at different 
ages. IQ scores become 
stable by age 10 or so, 
suggesting a sensitive 

period for their formation 
below age 10 

There is evidence that 
adolescent interventions can 

affect noncognitive skills.  
This evidence is supported in 

the neuroscience that 
establishes the malleability of 
the prefrontal cortex into the 
early 20s. This is the region of 
the brain that governs emotion 

and self-regulation. 
James	Heckman	
Nobel	Prize	winning	
economist	



IQ	fixed	by	age	10?	–	neuroscience	say	no!	



Within	individuals,		
IQ	is	remarkably	constant	over	Ame	
2004:	Age	13-15;			2008:	Age	17-19	

.	
Verbal	IQ	 Performance	IQ	

But	there	is	some	change	over	Ame:		Meaningful	or	measurement	error?	



VIQ	change	&	PIQ	change	(across	years)	are	not	correlated	



Grey	maGer	contains	brain	cells	and	
connecBons	White	maGer	comprises	long	fibres	that	

carry	signals	between	brain	regions	

Grey	and	white	ma`er	



Change	in	brain	structure	with	Change	in	IQ	



ImplicaBons	for	educaBon	

•  Teachers	should	be	cauBous	about	predicBng	
academic	success	based	on	early	educaBonal	
tests	such	as	the	11+	exam,	which	is	used	to	
select	students	for	grammar	schools	



Lebel	&	Beaulieu	Journal	of	Neuroscience	2011	

Corresponds	partly	to	
myelinaBon	and	increasing	

axon	diameter.	
>	Speeds	up	signalling	
between	neurons	

Facilitates	processing	speed	
and	learning	

Corresponds	partly	to	
synapBc	reorganisaBon	
>	Fine-tuning	of	grey	

ma`er	Bssue	according	
to	experience	&		
environment	

InsulaAng	 Streamlining	



Gotgay	et	al.	(2004)		

Last	regions	to	mature	(lose	grey	ma`er):	frontal	regions,	superior	temporal	and	
parietal	regions,	involved	in	cogniBve	control	and	social	cogniBon	



Skills	that	are	sBll	developing	in	
adolescence	

•  Social	cogniBon	
– How	we	process,	store	and	use	informaBon	about	
other	people,	and	how	this	in	turn	influences	our	
behaviour,	feelings	and	social	interacBons		

•  CogniBve	control	
– The	ability	to	flexibly	adapt	one’s	behaviour	in	the	
pursuit	of	an	internal	goal	by	the	coordinaBon	of	a	
collecBon	of	cogniBve	processes	

•  Ability	to	pass	GCSEs	and	A-levels	…	



Improvements	during	late	adolescence	
(16-19	years)	in	a	range	of	cogniBve	tasks	

•  Planning	ahead	(Steinberg	et	al.	Child	Development	2009)	

•  InhibiBng	inappropriate	responses	(Tamm	et	al.	Journal	of	the	American	
Academy	of	Child	&	Adolescent	Psychiatry	2002)	

•  Understanding	how	current	acBons	have	future	
consequences	–	impulsivity	(Steinberg	et	al.	Child	Development	2009)	

•  Assessing	risk	(Burne`	et	al.	CogniFve	Development	2009)	

•  Taking	another	person’s	perspecBve	(Dumontheil	et	al.	Developmental	
Science	2010)	

•  Resistance	to	peer	influence	(Gardner	&	Steinberg,	Developmental	Psychology	2005)	

	



Fronto-corBcal	immaturity	



Fronto-corBcal	immaturity	hypothesis	

•  The	subcorBcal	brain	areas	for	emoBon	(including	
risk	and	threat	processing)	develop	faster	than	the	
frontal	corBcal	areas	for	cogniBve	control	

•  Produces	more	emoBonal	/	less	raBonal	decisions	
(not	sufficiently	weighBng	long-term	outcomes)	

•  Greater	risk	of	impulsive	and	dangerous	behaviour	



The	 Id	 is	 a	 psychic	 structure	 present	 at	 birth.	
The	 Id	 thinks	 primarily	 in	 visual	 and	 irraBonal	
terms	 -	 called	 primary	 process	 thinking.	 AQer	
birth,	 the	 ego	 differenBates.	 Its	 funcBon	 is	 to	
translate	 the	 id's	 internal	 wishes	 into	 contact	
with	 actual	 objects.	 This	 is	 secondary	 process	
thinking.	

I	am	Freud	



Limbic	regions	-	emoBon	and	reward	

Prefrontal	cortex	–	mentalising,	planning,	
inhibiBon	and	future	thinking		

Casey,	Getz	&	Galvan	Developmental	Review	2008	

Mismatch	between	prefrontal	and	limbic	
system	development	in	adolescence	



Peer	influence	during	adolescence	

•  Adolescent	girls	are	more	sensiBve	to	
social	exclusion	
–  (SebasBan	et	al.,	Brain	and	CogniBon	2010;	
SebasBan,	Tan,	Roiser,	Viding,	Dumontheil,	
Blakemore,	NeuroImage	2011)	

•  Adolescents	mostly	commit	crimes	when	
they	are	in	company	of	their	peers,	
whereas	adults	tend	to	be	alone	
–  (Erickson	&	Jensen	1977;	Zimring	1998)	

•  Risk-taking	behaviour		



Driving	computer	game	

•  Get	to	the	end	faster	to	win	prizes!	
•  Got	to	cross	juncBons	where	
there’s	a	risk	of	an	accident	
– Do	you	accelerate	when	the	traffic	
lights	go	amber	or	brake?	

•  Play	the	game	on	your	own	or	with	
peers	watching	you	

•  Can	be	carried	out	while	in	the	
brain	scanner	

Chein	et	al.,	Dev	Science	2011	



Chein	et	al.,	Dev	Science	2011	

•  Adolescents	crashed	more	when	driving	in	
company	of	peers	

•  They	performed	the	same	as	adults	when	driving	
solo	



Neural	substrates	of	peer	influence	on	risk	taking	

Chein	et	al.,	Dev	Science	2011	

Neural	substrates	of	peer	influence	on	risk	taking	



N=	26	young	adolescents	(11-13y),	25	mid-adolescents	(14-15y),	26	adults	(22-47y)	

SebasBan,	Viding,	Williams,	Blakemore,	Brain	and	CogniFon	2010	

The	social	exclusion	game:	Cyberball	



SebasBan,	Viding,	Williams,	Blakemore,	Brain	and	CogniFon	2010	

HypersensiBvity	of	female	adolescents	
to	social	exclusion	



p < .001 uncorrected 

SebasBan,	Tan,	Roiser,	Viding,	Dumontheil,	Blakemore,	NeuroImage	2011	

Greater	acBvaBons	associated	with	
poorer	resistance	to	peer	influence	
in	the	adolescents	only	

Greater	acBvaBons	in	exclusion	in	
adults	may	be	related	to	regulaBon	
of	social	distress		

What	happens	in	the	brain	during	
social	exclusion?	



Neural	acBvity	associated	with	protecBve	
and	risk	factors	

•  In	Cyberball	game	to	elicit	feelings	of	rejecBon,	early	
adolescents	(10-12	years)	showed	more	acBvaBon	in	
the	sub-genual	ACC	during	rejecBon	than	adults	
(Gunther	Moor	et	al.,	2012)	

•  AcBvity	in	the	insula	was	reduced	in	individuals	who	
have	many	friends	in	daily	life	(Masten	et	al.,	2012)	

•  Increased	sub-genual	ACC	and	medial	PFC	acBvity	to	
social	exclusion	in	the	12-13	year	olds	predicted	
increased	depressive	symptoms	in	the	following	year	
(Masten	et	al.,	2011)	



Fronto-corBcal	immaturity	idea	all	well	
and	good,	but	



Three	reasons	for	dumb	choices	

1.  Impulsive,	lack	of	control	
2.  I	thought	it	was	worth	the	risk	
3.  I	knew	it	was	wrong,	but	I	was	just	so	angry	/	

excited	/	in	love	(etc.)	

•  Evidence	that	teens’	decisions	predicted	by	their	
(subjecBve)	risk-reward	analysis	–	not	a	lack	of	
control!	(Reyna	&	Doherty,	2012)	

•  SomeBmes,	esBmaBon	of	risk	be`er	than	adults	
–	‘hyper-raBonal’	



The	social	primate	



CLEANER	
NURSE	

BUILDER	

GUARD	 FORAGER	Q.	How	do	you	
geneBcally	build	
something	to	later	
transform	its	
behaviour?	

A.	Use	hormones	to	change	
moBvaBon;	new	moBvaBon	
puts	individual	in	new	
environment;	create	new	brain	
plasBcity	to	learn	behaviours	
relevant	to	new	environment	



Crone	&	Dahl	(2012)	

•  “Hormones	in	puberty	contribute	to	adolescent	risk	
taking	in	two	ways:	

1.  Increasing	the	moBvaBonal	salience	of	acquiring	
social	status	

2.  Increasing	the	tendency	to	seek	novel	and	high-
intensity	affecBve	experiences,	esp.	in	social	
contexts	with	opportuniBes	to	gain	peer	
admiraBon”	





A	caveat	on	the	comparaBve	view:	
Complex	humans	social	hierarchies	

“Humans	are	not	hierarchical	in	the	linear,	unidimensional	
manner	of	many	species.	For	example,	humans	belong	to	
mulBple	hierarchies	and	tend	to	value	most	the	one	in	which	
they	rank	highest	(for	example,	a	low-presBge	employee	who	
most	values	his	role	as	a	deacon	in	his	church).	Furthermore,	the	
existence	of	internal	standards	makes	humans	less	subject	to	the	
psychological	consequences	of	rank”		

	 	 	 	 	 	 	 	 	 	 				 					-	Sapolsky	(2005)	



Hormones	change	
moBvaBon	
Family	✗			Peers	✓	

Decide	what	risks	to	take	
•  Risk-reward	analysis	
•  Decision	making	skills:	

planning,	anBcipaBng	
consequences,	control	

Get	feedback	
(good,	bad)	
and	learn	

Learn	sensible	
risks	to	take		
(risk	in	context)	

What	happens	

Adolescence:	
normal	social	primate	behaviour	

(nothing	broken)	



Missing	wisdom	



•  SomeBmes	adolescents	are	‘hyper-raBonal’!	
Naively	idealisBc!	

•  What	is	missing	is	the	ability	to	draw	on	
experience-based	intuiBon	to	understand	the	
meaning	of	the	risks	in	context	(‘heurisBcs’)	

•  There’s	knowing	the	odds,	and	then	there’s	
playing	poker!	



“Should	I	have	unprotected	sex	with	
my	girlfriend?”	

Odds are, she 
probably won’t 
get pregnant 

Hmmm: They 
say: ‘Better safe 

than sorry’ 

And then, I guess, 
‘Better not to risk 

hurting my 
partner’ 



Outcomes:	
Technology,	culture,	skills,	and	

consequences	



Technology	
•  Mobile	phones	and	
social	media	may	alter	
the	social	environment	
and	consequences	of	
choices	

Culture	
•  Same	hormone	changes	

produce	different	
behaviours	in	different	
cultures	

•  Being	highly	compeBBve	in	
a	Buddhist	monastary	
makes	you	the	kindest!	

Consequences	
•  Environment	determines	
what	the	consequences	
of	risky	choices	may	be	

•  Embarrassment	vs.	car	
crash	vs.	drug	overdose	

Skills	
•  Decision-making	and	
execuBve	funcBon	skills	
can	be	improved	
through	training,	role	
play,	etc.	



Dr	Mireille	Toledano		
Prof	Paul	Ellio`	

Imperial	College	London	
	
	

Independent	Research	Commissioned	by	the	Department	of	Health	

Dr	Iroise	Dumontheil	
Prof	Michael	Thomas	
Birkbeck,	University	of	London	



Peer	influence	in	adolescence	

•  Harness	peer	pressure	for	beneficial	
outcomes:	
– Academic	performance	and	moBvaBon	improve	
when	students	spend	Bme	with	academically	high	
achieving	peers	(Ryan,	2001)	

– Adolescents’	prosocial	behaviour	increases	when	
they	spend	Bme	with	friends	with	higher	levels	of	
prosocial	behaviour	(Wentzel	et	al.	2004)	

	



What	can	I	do	in	the	classroom	on	
Monday	morning?	



Enhancing and Practicing Executive 
Function Skills with Children from 
Infancy to Adolescence

h`ps://developingchild.harvard.edu/		

“As	children	develop	execuBve	
funcBon	and	self-regulaBon	
skills,	they	need	pracBce	
reflecBng	on	their	experiences,	
talking	about	what	they	are	
doing	and	why,	monitoring	their	
acBons,	considering	possible	
next	steps,	and	evaluaBng	the	
effecBveness	of	their	decisions”	

“Adults	play	a	criBcal	role	in	
supporBng,	or	“scaffolding”	the	
development	of	these	skills,	first	
by	helping	children	complete	
challenging	tasks,	and	then	by	
gradually	stepping	back	to	let	
children	manage	the	process	
independently	–	and	learn	from	
their	mistakes	–		as	they	are	
ready	and	able	to	do	so”	



ExecuBve	funcBon	acBviBes	for	adolescents	
Goal	seKng,	planning	and	monitoring	

•  Focus	on	the	planning	process	by	idenAfying	
meaningful	goals	

•  Help	teens	develop	plans	for	these	goals	
•  Taking		on	large	social	issues	–	support	organisaAons	

give	advice		for	concrete	acAons	
•  Remind	adolescents	to	periodically	monitor	their	

behaviour	against	plans	

Tools	for	self-monitoring	

•  Self-talk	is	a	powerful	way	to	bring	thoughts	and	
acAons	into	consciousness	

•  Encourage	self-talk	that	focuses	on	growth	
•  Help	adolescents	be	mindful	of	interrupAons	
•  Improve	understanding	the	moAvaAon	of	others	by	

idenAfying	hypotheses	about	others’	moAvaAons	
and	then	consider	alternaAves	

•  WriAng	a	personal	journal	to	foster	self-reflecAon	

AcAviAes	to	pracAce	self-regulaAon	skills	

•  Sports	
•  Yoga	and	meditaBon	
•  Music	
•  Theatre	
•  Strategy/games	and	logic	puzzles	
•  AcBon	computer	games		

Study	skills	

•  Break	down	a	project	in	to	manageable	pieces	
•  IdenBfy	reasonable	plans	
•  Self-monitor	while	working	
•  Be	aware	of	criBcal	Bmes	for	focused	a`enBon	
•  Use	memory	supports	for	organising	tasks	
•  Keep	a	calendar	of	project	deadlines	
•  AQer	compleBng	an	assignment,	reflect	on	what	
worked	

•  Think	about	what	was	learned	from	assignments	not	
completed	well	

h`ps://Bnyurl.com/yd7apblo		



Conclusion	



This flexibility of cognitive control may also confer 
adaptive advantages for learning to navigate the often 
unpredictable social challenges of adolescence. The 
increased tendencies towards novelty-seeking and greater 
social–affective engagement might naturally nudge moti-
vational tendencies towards the exploration of peer and 
romantic contexts. This may promote behavioural explo-
ration in ways that create risks and vulnerabilities but also 
in ways that contribute to learning and developing new 

social–cognitive and social–affective skills. As described 
earlier, the fundamental task of adolescence is to achieve 
mature levels of social competence. The requisite skills 
require a great deal of practice, learning and refine-
ment — particularly in the realms of self-control and 
affect regulation in socially charged situations. Natural 
tendencies to approach, explore and experiment with 
these often frightening, but sometimes thrilling, peer 
and romantic social situations — and to quickly engage 

Figure 3 | A model of adolescent brain development. This figure illustrates a proposed model of adolescent brain 
development that begins with changes in social and affective processing (yellow boxes) associated with the onset of puberty. 
Specifically, rapid increases in hormone levels at the onset of puberty influence the development of limbic circuits, probably by 
inducing changes in the ventral striatum and amygdala (these regions have a pre-eminent role within the broader 
corticostriatal circuitry, which enables affect-laden stimuli to influence goals and behaviour). These pubertal changes 
contribute to increases in novelty-seeking, sensation-seeking and a tendency to process status-relevant social stimuli (for 
example, receiving attention and admiration from peers) as having increased motivational salience. Although these social and 
affective changes begin early (near the onset of puberty), they appear to peak in mid-adolescence and continue to influence 
behaviour, decisions and learning throughout several years of adolescent experiences (indicated by the colour gradient in the 
bottom yellow box). These social and affective influences interact with a broader set of changes in cognitive control and social 
cognitive development (blue boxes), which includes the acquisition of social and cognitive control skills that develop gradually 
across adolescence. These interactions between social–affective processing systems and cognitive control systems contribute 
to flexibility in the engagement of frontal cortical systems in adolescents, depending on the motivational salience of the 
context. In many contexts, these changes lead to increased social motivation and tendencies to explore, take risks and try new 
things — particularly when such bold behaviours may bring admiration from peers. An important feature of this model is the 
prediction that this increase in social–affective engagement not only influences incentives and behaviour in the moment (for 
example, choosing a specific bold but risky action to impress peers) but also influences motivational learning and patterns of 
behaviour over longer intervals (depicted by spirals). Specifically, over time, these tendencies to quickly shift priorities 
according to social incentives can contribute to healthy exploration and risk-taking behaviours, which promote social and 
emotional learning and the development of skills and knowledge that underpin adult social competence. However, these same 
tendencies can also lead to negative spirals, such as when risk-taking and motivational learning processes respond to 
unhealthy incentives, such as drug and alcohol abuse or dangerous thrill-seeking. Another version of a negative spiral as a 
consequence of increased flexibility in adjusting goals and heightened sensitivity to social evaluation may be perceived failure 
in receiving admiration from peers, leading to disengagement from social goals, as seen in adolescent depression. The model 
proposes that changes in social–affective processing in combination with flexible prefrontal cortex (PFC) recruitment is 
generally adaptive and developmentally appropriate to the tasks and learning demands of adolescence, but in some situations 
— perhaps through interactions between individual risk factors and risk environments — can contribute to negative 
consequences. ACC, anterior cingulate cortex; DLPFC, dorsolateral PFC; mPFC, medial PFC; TPJ, temporoparietal junction.

Nature Reviews | Neuroscience

Puberty onset 

Flexible frontal cortical
engagement, depending on
motivational salience of context  

Transition to adulthood  

Diminished goals
(e.g. depression and
social withdrawal)

Negative growth
trajectories:

Excessive motivation
towards negative goals
(e.g. substance use and
excessive risk-taking) 

Gradual development of the cognitive control system (DLPFC, dorsal ACC and parietal cortex) 

Gradual development of social brain network (mPFC, TPJ, subgenual ACC and insula) 

Pubertal changes in the limbic system (ventral striatum and amygdala): increases in sensation-seeking, novelty-seeking 
and motivational salience of peer contexts   

otivational and goal exibility 
(shi ing priorities) 

ncreased social a ective
in uences on goals and behaviour 

Time 

Positive growth
trajectories
(e.g. adaptive exploration,
mature long-term goals
and social competence) 
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Crone	&	Dahl	(2012)	



Individual	differences	

A	James	Dean	in	10	



Mental	health	problems	in	“do	it	/	
don’t	to	it	to	change	how	I	feel”	
system	(depression,	OCD,	eaBng	
disorders,	addicBon,	thrill-seeking)	

Therapy	(e.g.,	CBT):	
decision	making	in	
context;	how-I-feel	in	
context	(against	what	
metric?)	
[NB	psychological	
complexity	of	idenBty]	

Differences	in	risk	analysis	
and	decision	making	

Differ
ences	

Differences	in	
severity	of	
consequences	of	
bad	decisions	
(embarrassment,	cuff-
round-the-ear,	car	
crash,	drug	overdose,	
pregnancy)	

Differences	in	
strength	of	
moBvaBon	change	

Neural	systems	for	
feel/think/decide	
are	more	or	less	
robust	/	vulnerable	

Differences	in	rate	
of	learning	from	life	
lessons	

Differ
ences	

Differences	in	how	exploraBve,	
daring,	‘crazy’,	‘angry’,	etc.	

Detect	
risk	

inter
vene	 inter

vene	

inter
vene	

inter
vene	

Biological	
environment	
influences	Bming	
(diet,	stress,	
sBmulaBon)	

Environment	
provides	
opportuniBes	for	
taking	risks	/	
learning	life	lessons	

Environment	
provides	
feedback	

Hormones	change	
moBvaBon	
Family	✗			Peers	✓	

Decide	what	risks	to	take	
•  Risk-reward	analysis	
•  Decision	making	skills:	

planning,	anBcipaBng	
consequences,	control	

Get	feedback	
(good,	bad)	
and	learn	

Learn	sensible	
risks	to	take		
(risk	in	context)	

inter
vene	

inter
vene	

inter
vene	



What	does	neuroscience	add?	



REMEMBER!	
The	SeducBve	Allure	of	Neuroscience	

Don’t	be	
impressed	
by	this!	

Don’t	believe	in	
these!	



Routes	from	neuroscience	to	educaBon	
																														(avoiding	neuromyths…)	

Education

Psychology

Neuroscience

direct	



What	does	neuroscience	add?	
•  Independent	evidence	about	what	is	changing	(IQ,	
execuBve	funcBons,	social	cogniBon)	

•  MechanisBc	explanaBon	integrated	with	biology	
•  IntervenBons	

–  Biology	before	psychology	(sleep,	diet,	exercise,	stress)	
–  ExecuBve	funcBon	training	(risks	in	context)	
–  Environment	(opportuniBes	to	learn,	consequences)	

•  What	is	changeable	requires	broader	concepBon	of	
educaBon	within	societal	structures	

•  Advances	via	a	dialogue	between	
educators,	psychologists,	and	
neuroscienBsts	



Thank	you	for	your	a`enBon	

•  Thanks	to…	
•  Iroise	Dumontheil	for	le}ng	me	borrow	some	
of	her	slides!	

h`ps://sites.google.com/site/idcnlab/	
Iroise's	Development	and	CogniAve	Neuroscience	lab	


