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In	2004,	Los	Angeles	Universal	Preschool	(LAUP)		
	
	
	
	

was	created	as	the	result	of	a	grant	from	First	5	LA		
	
	
	

to	establish	access	to	high-quality	preschool	for	children		
in	Los	Angeles	County.		



Why	is	it	important	to	support	high-quality	
preschool?	

Research	shows	that	children	who	
aIend	preschool	show	improvements	
in	literacy,	mathemaJcs,	and	social-
emoJonal	wellbeing.		

	(e.g.,	Slaby,	Loucks,	&	Stelwagon,	2005;	BarneI,	Lamy,	&	
Jung,	2005;	Camilli,	Vargas,	Ryan,	&	BarneI,	2010;	Yoshikawa	et	al.,	2013)	

	
	

LAUP	believes	that	all	children	
deserve	the	opportunity	to	benefit	by	
parJcipaJng	in	a	high-quality	early	
educaJon	program.	

	



The	benefits	of	preschool	can	last	
through	high	school,	and	even	into	
adulthood.	(e.g.,	Campbell	et	al.,	2012;	Schweinhart	et	al.,	2005;	

	 	Heckman,	2000)			

	
For	children	from	low-income	or	
disadvantaged	families,	these	
benefits	are	even	stronger.	(Palfrey	et	al.,	2005)		
	
Affordable	high-quality	preschool	
narrows	the	educaJonal	gap	
between	high-	and	low-income	
children,	and	helps	to	build	a	skilled	
and	moJvated	adult	populaJon.	
(Heckman,	2009)			

	



Since	LAUP’s	incepJon,	studies	have	consistently	demonstrated		
its	benefits	for	preschool	children.			

	

LAUP	students:	
	make	significant	progress	in	language	and	math	from	fall	to	spring,	 	 	

	relaJve	to	peers	naJonally;		
		

Xue,	Atkins-BurneI,	Caronongan,	&	Moiduddin,	2010;		
Moiduddin,	Xue,	&	Atkins-BurneI,	2011;		
Xue,	Atkins-BurneI,	&	Moiduddin,	2012;		

Atkins-BurneI,	Xue,	Moiduddin,	Aikens,	&	Cannon,	2013;		
Barnhart	&	Kyger,	2015;		

Aikens,	Moiduddin,	Xue,	Chen,	&	Cannon,	2015.	
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Quan7fying	the	effects	of	quality	

These	findings	are	extremely	encouraging!	
	
	

	
However,	they	do	not	tell	us	how	these	same	students	would	have	

performed	without	high-quality	preschool.		
	

To	compare	these	effects	to	the	effect	of	having	no	preschool,		
we	need	to	quanJfy	the	impact	of	LAUP	on	the	populaJon	it	serves.	

	
	



One	way	to	staJsJcally	quanJfy	the	impact	of	a	program	on	its	
populaJon	is	to	calculate	its	effect	size	using	a	control	group.		

•  Allows	for	causal	statements		
	
	
	
	

However,	there	are	difficulJes	associated	with	idenJfying	and	tesJng	
control	groups	for	preschool	sedngs.			
	
	

?	



Three	primary	barriers	to	a	tradiJonal	two-group,	control-versus-
treatment	design:	
	

1)	Hard	to	locate	a	large	populaJon	of	children	who	are	not	enrolled	in	
	preschool,	because	these	children	are	not	grouped	together;		
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2)	SelecJon	bias	is	likely,	because	children	whose	parents	do	not	enroll	them	in	

	preschool	may	be	different	from	children	whose	parents	do	enroll	them;		
	
3)	ImpracJcal	and	unethical	to	randomly	assign	preschool	children	to	a	control	

	group	in	which	they	would	not	receive	early	educaJon.	

	



Regression	disconJnuity	avoids	these	issues	by	eliminaJng	the	need	to	
treat	one	group	while	excluding	another.	In	fact,	it	is		

“the	only	explicitly	recognized	quasi-experimental	approach	
iden8fied	by	the	Ins8tute	of	Educa8on	Sta8s8cs	to	meet	the	
prerequisites	of	a	causal	rela8onship”		

	 	 	 	 	(Smith,	2014;	IES,	2013).			
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	 	 	 	 	(Smith,	2014;	IES,	2013).			

Regression	disconJnuity	methods	have	been	used	across	many	different	fields,	
including	economics,	program	evaluaJon,	and	poliJcal	elecJons.	
Researchers	studying	preschool	have	also	begun	to	implement	these	methods.		

	(e.g.,	BarneI,	Lamy,	&	Jung,	2005;	Wong,	Cook,	BarneI,	&	Jung,	2007;	Gormley,	Gayer,	Phillips,	&	Dawson,	2005)	



The	basis	of	the	regression	disconJnuity	(RD)	design:	
Preschool	admissions	are	oAen	based	on	strict	cutoffs.	

		
If	children	must	turn	4	before	October	1st:		

	
	 Children	born	on	10/1,	10/2,	and	

10/3	would	miss	the	cutoff	for	the	
current	year,	but	would	be	eligible	
for	preschool	in	the	following	year.			

Children	with	birthdays	on	9/28,	
9/29,	and	9/30	would	be	eligible	for	
preschool	in	the	current	year.		

30	
September	

2	
October	



But:	typical	development	is	con8nuous!		
A	small,	fairly	consistent	amount	of	development	takes	place	on	each	day	of	a	
child’s	life.		If	we	graphed	this	development,	we	would	expect	to	see	a	straight	line.	

			



In	other	words…	
	
if	we	compare	learning	
outcomes	for	children	born		
on	September	30	

to	learning	outcomes	
for	children	born		
on	October	2,	

and	neither	group	
aIended	preschool,		
	
we	would	expect	to	see	a	
conJnuous	line	between	
the	two	groups.	



But:	typical	development	is	con8nuous!		
A	small,	fairly	consistent	amount	of	development	takes	place	on	each	day	of	a	
child’s	life.		If	we	graphed	this	development,	we	would	expect	to	see	a	straight	line.	

Using	the	principles	of	regression	disconJnuity,		
we	can	take	advantage	of	this	conJnuous	development		

and	the	firm	birthdate	cutoff		
to	look	for	effects	of	preschool.			



If	we	compare	learning	
outcomes	for	children	born		
on	September	30	

to	learning	outcomes	
for	children	born		
on	October	2,	

and	only	the	slightly	older	
group	aIended	preschool,		
	
we	might	see		
a	break,	or	discon7nuity,	
between	the	two	groups.	

}



	
Preschool	
	
	
	
No	
Preschool	

This	discon7nuity	
between	the	two	groups	
shows	that	one	group	
experienced	addiJonal	
learning	as	a	result	of	
aIending	preschool.	
	
	
The	size	of	the	“jump”	
between	the	two	groups	
represents	the	preschool	
intervenJon’s	effect	size.	

}



RD	designs	solve	the	problems	with	control	group	
designs.	

Regression	disconJnuity	designs	eliminate	selecJon	bias		
because	the	two	groups	are	pulled	from	the	same	populaJon.		
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Differences	aside	from	age	will	not	confound	or	threaten	results		
because	they	should	be	random	(BarneI,	Lamy,	&	Jung,	2005).			

The	only	systemaJc	variaJons	are	due	to	the	effects	of	treatment	–		
that	is,	we	see	systemaJc	differences	in	ability	due	to	preschool	exposure.	
	



Do	children	who	have	aIended	LAUP	preschool	for	one	year		
perform	significantly	beIer	on	measures	of	language	and	math	ability,		

as	compared	to	same-age	children	who	have	not	aIended	LAUP	preschool?	

For	ease	of	sampling,	we	pulled	our	sample	from	LAUP	(Pre-K)	and	
kindergarten	(K)	classrooms	located	at	elementary	schools.		

	To	ensure	that	the	cohorts	were	as	comparable	as	possible,	the	Pre-K	and	K	 	
	classrooms	were	selected	from	the	same	schools,	within	two	large	districts	
	serving	about	40%	of	all	LAUP	students.			

	
We	tested	children	within	the	first	three	weeks	of	the	school	year.	

	The	“K”	sample	had	experienced	a	full	year	of	preschool	

	The	“Pre-K”	sample	had	experienced	less	than	a	month	of	preschool	

	
	
	



Final	sample	=	18	classrooms		
	(9	K,	9	Pre-K)	

	
	
ParJcipants	=	214	students		

	K:		N=76	(41	female)	
	Pre-K:		N=138	(63	female)	

	
	



Materials	and	Tes7ng	
Language	and	mathemaJcs	

Frequently	used	measures	(increased	ability	to	directly	compare	our	results).			

	Language:	Dynamic	Indicators	of	Basic	Early	Literacy	Skills	(DIBELS)		
	 	(Good	&	Kaminski,	2002)		

	Modules:	LeIer	Naming	Fluency,	Phoneme	SegmentaJon	Fluency,	IniJal	 	 	
	 	Sound	Fluency.		

	Mathema7cs:	Individual	Growth	&	Development	Indicators	of	Early	Numeracy	(IGDIs-EN)	
	 	(Hojnoski	&	Floyd,	2004)			
	Modules:	Oral	CounJng,	Number	Naming,	QuanJty	Comparison,	One-To-One	 	 	
	 	Correspondence	CounJng.		

	

Easy,	quick	administraJon	
5	mins	each	to	complete;	total	tesJng	Jme	<10	mins	per	student	(important!)	

	



Major	benefit	of	regression	disconJnuity	method:	
No	need	to	conduct	follow-ups	in	the	spring		

or	test	the	same	children	twice!	

Assessment	of	students	was	
one-on-one,	either	in	a	quiet	
corner	of	the	classroom,	or	
in	a	separate	classroom.	
	
TesJng	was	scheduled	to	
avoid	napJmes	and	meal	
Jmes.	



Data	Analysis	and	RD	Procedures	
MDRC	has	published	a	paper	called	“A	PracJcal	Guide	to	Regression	
DisconJnuity”,	which	guided	our	work.		
	
Analysis	steps	taken:	

	Graphical	presenta7on:	Is	there	a	jump	at	the	age	cut-off	for	preschool?	
	“If	this	graphical	approach	does	not	show	evidence	of	a	disconJnuity,	there	is	liIle	
	chance	of	finding	any	staJsJcally	robust	and	significant	treatment	effects	using		more	
	complicated	staJsJcal	methods.”	–	Jacob,	Zhu,	Somers,	&	Bloom	(2012)	

	Treatment	es7ma7on:	How	large	is	the	jump	between	the	two	cohorts	of	LAUP	children?	

	One	of	the	benefits	of	treatment	esJmaJon	is	that	it	provides	a	quanJtaJve	measure	of	
	the	size	of	the	jump,	i.e.,	the	effect	of	the	program.		

	
	



Step	1:	Ini7al	Graphical	Depic7ons	
Major	goal	is	to	determine	the	form	of	the	relaJonship	between	children’s	
age	and	the	outcome	variables.	

		
	 	 	Is	the	relaJonship	linear?							

	
	 	 		
	 	 	Is	it	curvilinear?	

	
		
	 	 	Is	there	a	paIern	at	all?		



Graphical	Depic7on	–	Example		

What	is	the	form	of	the	relaJonship	between	age	and	reading	scores	in	
the	following	graph?	Can	you	see	the	jump?	



Grouping	of	Children	Aids	Graphical	Depic7ons	
We	grouped	children	of	similar	ages	into	“bins,”	and	graphed	the	average	
outcome	score	for	each	bin	of	children.		
	
We	grouped	children	into	4	bins	on	each	side		
of	the	age	cut-off	(x-axis).	Each	bin	contained		
children	with	birthdays	within	a	90-day	period.	

		
	
We	calculated	the	average	outcome	score	for	
	the	three	reading	scores	and	the	four	math			
scores	(y-axis).	

	
	

Bin	
Days	from	
Cutoff	 N	 %	

1	 (-365,	-274)	 32	 15.0	
2	 (-273,	-183)	 42	 19.6	
3	 (-182,	-92)	 38	 17.8	
4	 (-91,	0)	 26	 12.1	
5	 (0,	91)	 13	 6.1	
6	 (92,	182)	 20	 9.3	
7	 (183,	273)	 24	 11.2	
8	 (274,	365)	 19	 8.9	



Reading	Scores	



Math	Scores	



Step	2:	Es7ma7on	of	Treatment	Effects	

Azer	determining	that	most	of	our	outcomes	had	a	linear	relaJonship	with	
children’s	age,	we	used	a	linear	regression	that	included	an	effect	for	the	
treatment.	
	
We	standardized	the	treatment	effects	to	produce	the	effect	sizes	for	each	
outcome.		
	

	
	



Effects	of	LAUP	Preschool	



Both	of	these	modules	test	important	pre-literacy	skills.	
	The	ability	to	recognize	leIers	and	phonemes	within	a	word	becomes	
	crucial	as	children	learn	to	read	printed	materials.	
	These	skills	reliably	predict	later	reading	comprehension	and	decoding	skills.	
	 	(e.g.,	Strickland	&	Shanahan,	2004)		

Many	of	LAUP’s	students	are	ELL	or	DLL	(primarily	English/Spanish),	
making	these	language	effects	especially	encouraging.	

		

We	found	significant	benefits	for	LAUP	students		
in	the	areas	of	Phoneme	SegmentaJon	and	LeIer	Naming.	



Why	might	this	be?	
	Teachers	may	spend	extra	Jme	on	English	(versus	math)	to	support	K		 	

	readiness	in	DLL	students	
	Research	also	suggests	that	preschool	teachers	feel	less	confident	in	 	 	

	teaching	math	(e.g.	Clements	&	Sarama,	2011;	Ryan,	Whitebook,	&	Cassidy,	2014)	

	
This	could	be	addressed	with	enhanced	professional	development.		

	STEAM	module	for	yearly	teacher	trainings	
	Site-based	STEAM	pracJce	and	teacher	toolkits	

Despite	these	large	effect	sizes	in	language,		
we	did	not	find	significant	differences	in	the	math	modules.	



This	design	allows	us	to	state	that	LAUP	parJcipaJon		
led	to	significant	improvements	in	language,		

reflected	by	large	effect	sizes.		
	
	Benefits	of	calculaJng	early	educaJon	effects:	

To	the	ECE	field	in	general:	
LegiJmizes	the	profession	
Provides	advocates	with	research	to	cite	
Can	answer	remaining	quesJons	from	previous	studies	
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On	an	individual	basis:		
Can	provide	evidence	of	the	effecJveness	of	a	given	program		
Supports	fundraising	and	grant-wriJng	efforts	by	organizaJons	
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So	you	want	to	conduct	an	RD	study…	

Recruit	and	consent	parJcipants	early.	
Get	IRB	and	school	permissions	before	the	year	starts!	Especially	true	for	large	districts.		
Communicate	with	all	gatekeepers	(supervisors,	principals)	ozen.	 		

If	you	obtain	parent	consent	in	spring	of	Pre-K	year,	expect	aIriJon	by	fall	of	K	year.	
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StaJsJcal	resources	we	found	helpful:	
BarJk,	2013	–	Effects	of	the	Pre-K	Program	of	Kalamazoo	County	Ready	4s	on	 	

	Kindergarten	Entry	Test	Scores	
Jacob,	Zhu,	Somers,	&	Bloom,	2012	–	A	Prac8cal	Guide	to	Regression	Discon8nuity	
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For	more	informaJon	about	LAUP’s	research,	

advocacy,	and	quality	support	services,	visit	us	at:		
	

www.laup.net	


