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Summary
Developmental	 research	 has	 rarely	 explored	 associations	 between	 urbanicity	 and	
children’s	 language	and	 literacy	development.	The	 few	available	studies	suggest	 that	
there	 is	 a	 direct	 association	 between	 living	 in	 a	 rural	 area	 and	 early	 language	 and	
literacy	abilities	at	 the	beginning	of	kindergarten	with	 rural	 children	 lagging	behind	
their	more	urban	peers.	It	is	common	that	in	rural	areas	jobs	for	higher	educated	are	
lacking.	Hence,	it	is	obvious	that	many	parents	in	this	area	are	low	and	middle	educated,	
which	could	have	an	effect	on	 the	 language	and	 literacy	skills	of	 the	children.	 In	 the	
current	study	we	compare	the	vocabulary	and	grammar	skills	of	two	and	three-year-old	
toddlers	in	Northeast	Netherlands,	which	is	regarded	to	be	a	rural	area,	with	those	of	
same-aged	children	in	the	national	comparison	group.	In	contrast	to	our	expectations,	
two-	and	three-year-old	toddlers	in	the	northeast	part	of	the	Netherlands	perform	better	
on	 vocabulary	 than	 the	 same-aged	 children	 in	 the	 comparison	 group.	 For	 grammar,	
this	pattern	was	only	 found	 for	 three-year-olds.	 SEM	analyses	 revealed	 that	 a	 small,	
but	significant	effect	of	maternal	education	was	found	on	vocabulary,	on	top	of	general	
cognitive	abilities	and	preceding	vocabulary	scores.	Multigroup	analyses	revealed	no	
differences	in	region	regarding	the	role	of	maternal	education	in	predicting	children’s	
vocabulary	and	grammar	skills.	Although	the	study	suffered	from	a	somewhat	selective	
sample,	the	results	indicate	that	the	image	of	Northeast	Netherlands,	as	an	area	where	
children	have	language	delays,	needs	to	be	adjusted.
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Introduction
Language	and	literacy	skills	are	critical	to	children’s	academic	achievement.	Precursors	
of	language	and	literacy	skills	are	already	formed	in	the	early	stages	of	life	(Shonkoff	
&	Phillips,	2000;	Storch	&	Whitehurst,	2002).	Children	who	enter	kindergarten	with	
more	 language	 and	 literacy	 skills	 have	 developed	 an	 increased	 likelihood	 of	 further	
academic	success	(Duncan	et	al.,	2007;	Vernon-Feagans	&	Cox,	2013).	Numerous	studies	
have	already	shown	the	importance	of	the	child’s	early	environment	and	have	offered	
mediational	explanations	for	the	variety	in	language	and	literacy	skills	by	family-level	
socioeconomic	characteristics	like	income	(e.g.	Linver,	Brooks-Gunn,	&	Kohen,	2002),	
and	 parental	 education	 (Davis-Kean,	 2005;	 Haveman	&	Wolfe,	 1995).	 These	 studies	
have	shown	that	poor	and	low	educated	families	offer	 less	stimulating	environments	
leading	to	lower	language	and	literacy	skills.	The	latter	are	compulsory	for	learning	in	
a	 formal	educational	setting.	Besides	 income	and	parental	education,	urbanicity,	as	a	
distal	factor,	requires	greater	inquiry	to	expand	our	understanding	of	the	development	
of	early	language	and	literacy	skills	(Clarke,	2014;	De	Marco	&	Vernon-Feagans,	2013;	
Miller	&	Votruba-Drzal,	2013;	Roscigno	&	Crowley,	2001),	for	non-urban	(rural),	slightly	
urban,	moderately	 urban,	 strong	 urban,	 or	 very	 strong	 urban	 areas	 provide	 unique	
contexts	 for	 language	 development	 (Miller	 &	 Votruba-Drzal,	 2013).	 Developmental	
research,	however,	has	rarely	explored	associations	between	urbanicity	and	children’s	
development.	 The	 few	 available	 studies	 suggest	 that	 there	 is	 a	 direct	 association	
between	living	in	a	rural	area	and	early	language	and	literacy	abilities	at	the	beginning	
of	kindergarten	with	rural	children	lagging	behind	their	more	urban	peers	(Durham	&	
Smith,	2006;	Lee	&	Burkam,	2002;	Vogels	&	Bronneman-Helmers,	2003).	 It	 remains,	
however,	unclear	how	differences	in	urbanicity	help	to	explain	differences	in	language	
and	literacy	skills.

Research	by	Durham	and	Smith	(2006)	have	shown	that	the	relationship	between	
urbanicity	and	lower	initial	 literacy	scores	both	depends	on	(1)	structural	and	social	
characteristics	of	the	community,	like	rates	of	poverty	and	unemployment,	and	average	
educational	attainment	as	on	(2)	socioeconomic	characteristics	of	 the	 family,	 like	 i.e.	
family	income	and	parental	education.	They	concluded	“that there is a direct association 
between living in a rural community and early ability at the beginning of kindergarten, 
but the direction and strength of these relationships depends on socioeconomic status 
(SES) of the family as well as the social and economic characteristics of the community”	
(p.	625).

In	 the	 current	 study	we	will	 compare	 the	 language	proficiency	of	young	children	
in	the	northeast	part	of	the	Netherlands,	which	is	regarded	to	be	a	rural	area,	with	the	
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language	 proficiency	 of	 their	 peers	 in	 other	 parts	 of	 the	 country,	which	 is	 regarded	
to	 be	 more	 urbanized.	 The	 average	 educational	 attainment	 of	 the	 community	 as	
structural	characteristic	and	maternal	educational	level	as	an	important	socioeconomic	
characteristic	of	the	family	will	be	taken	into	account.

Urbanicity as a context for pre-k language development 
With	regards	to	the	structural	and	social	characteristics	of	rural	areas,	these	areas	have	
often	been	characterized	by	low	educational	attainment,	low	income,	underdeveloped	
infrastructures,	 and	 scarcity	 of	 jobs,	 especially	 jobs	 offering	 upward	 mobility.	 The	
occupations	 that	 have	 been	 available	 are	 usually	 low	wage	 (Vernon-Feagans	 &	 Cox,	
2013).	Because	of	the	poor	economic	opportunities,	many	talented	young	people	move	
to	more	urbanized	areas	where	they	can	lift	their	socioeconomic	status	(Fielding,	1992;	
Venhorst,	2012).	This	so	called	rural-out	migration	leads	to	sparsely	populated	areas,	
retrenchment	 of	 educational	 and	 cultural	 resources	 (like	 child	 care	 and	 libraries),	
loss	of	human	capital,	 and	an	underrepresentation	of	higher	educated	 (Evans,	2003;	
Miller	&	Votruba-Drzal,	2013;	Stockdale,	2006).	Although	these	developments	in	rural	
areas	have	their	influence	on	the	home	environments	(Miller	&	Votruba-Drzal,	2013),	
Durham	and	Smith	(2006)	concluded	that	it	is	not	the	population	density	or	the	lack	
of	resources	that	matters	for	early	literacy	development,	but	economic	characteristics	
like	the	overrepresentation	of	the	lower	and	middle-educated.	Sociological	research	has	
demonstrated	that	this	imbalance,	as	characteristic	of	the	social	structure	of	a	(rural)	
population,	can	influence	behaviors,	norms,	and	attitudes	of	its	residents	(Blau,	1960;	
Durham	&	Smith,	2006;	Sharkey	&	Elwert,	2011).	It	is	suggested	that	the	similarity	in	
lower	 and	 middle-educational	 attainment	 due	 to	 residential	 segregation,	 influences	
the	 social	 norms	 and	 attitudes	 towards	 child	 rearing	 and	 development	 within	 the	
local	community	(Harkness	&	Super,	1996;	Sigel	et	al.,	1992).	These	social	norms	and	
attitudes	could	in	turn	influence	the	norms	and	values	of	the	individual	parents	within	
the	community	(Blau,	1960;	Harkness	&	Super,	2006;	Valsiner	&	Litvinovic,	1996).

With	 regards	 to	 socioeconomic	 situation	 (SES)	 of	 the	 individual	 families,	 many	
research	has	shown	that	SES	is	a	powerful	predictor	of	many	aspects	of	child	development	
(Hoff,	2003).	Conceptually,	SES	is	regarded	as	a	compound	variable,	usually	comprising	
education	 level,	 occupational	 prestige,	 and	 income	 (Hoff,	 2006).	 In	 studies	 of	 child	
development,	 SES	 is	most	 frequently	 indexed	 using	maternal	 education	 (Ensminger	
&	 Fothergill,	 2003).	 Although	 the	 individual	 effects	 of	 the	 components	 of	 SES	 is	 an	
unanswered	question	(Ensminger	&	Fothergill,	2003),	the	effects	of	SES	on	children’s	
language	 environments	 and	 language	development	 are	 robust	 and	 substantial	 (Hoff,	
2006).	A	review	by	Hoff,	Laursen,	and	Tardiff	 (2002)	has	shown	consistent	evidence	
that	higher	SES	mothers	talk	more	to	their	children	than	do	lower	SES	mothers,	and	that	
the	speech	of	lower	SES	mothers	more	frequently	is	uttered	for	the	purpose	of	directing	
their	 children’s	 behavior	 than	 the	 speech	 of	 higher	 educated	mothers.	With	 respect	
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to	associations	between	SES	and	children’s	 language	development,	 there	 is	evidence	
that	higher	SES	children	have	more	advanced	language	skills	than	lower	SES	children	
of	the	same	age.	This	evidence	is	reported	for	the	development	of	vocabulary	(Hart	&	
Risley,	1995;	Proctor	et	al.,	2011)	as	it	is	for	the	development	of	grammar	(Huttenlocher,	
Vasilyeva,	Cymerman,	&	Levine,	2002;	Vasilyeva,	Waterfall,	&	Huttenlocher,	2008).	

Concerning	vocabulary,	children	from	lower	SES	build	their	vocabularies	at	slower	
rates	than	children	from	high	SES	(Hoff,	2003).	Not	only	development	rate,	however,	but	
also	vocabulary	size	appears	to	be	sensitive	to	effects	of	SES.	In	the	well-known	study	
by	Hart	and	Risley	(1995)	differences	in	vocabulary	size	could	be	attributed	to	whether	
the	parents	were	part	of	the	professional,	working	class	or	welfare	families:	the	average	
child	on	welfare	was	having	half	as	much	experience	per	hour	(616	words	per	hour)	as	
the	average	working-class	child	(1,251	words	per	hour)	and	 less	 than	one-third	that	
of	the	average	child	in	a	professional	family	(2,153	words	per	hour).	Differences	were	
observed	almost	from	the	beginning	of	speech	and	increased	with	development.	

Besides	vocabulary,	grammatical	development	is	also	affected	by	SES	(Huttenlocher	
et	al.,	1991;	Vasilyeva	et	al.,	2008).	In	talking	to	their	children,	lower	SES	mothers	make	
use	of	a	smaller	vocabulary	and	syntax	structures	that	are	less	varied	and	less	complex,	
compared	to	higher	SES	mothers.	As	a	consequence,	higher	SES	children	perform	better	
on	tests	of	complex	syntax	comprehension	(Hoff,	2003;	Huttenlocher	et	al.,	2002).	To	
summarize,	as	a	consequence	of	differences	in	SES,	differences	in	early	language	skills	
like	 vocabulary	 and	 grammar	 appear	 early,	 do	 not	 diminish	with	 development,	 and	
therefore	have	long	lasting	consequences	for	children’s	academic	achievement.

Returning	 to	 our	 question	 concerning	 the	 relationships	 between	 urbanicity,	
structural	 characteristics	 of	 the	 rural	 community,	 SES	 of	 the	 family,	 and	 language	
and	literacy	proficiency	of	young	children,	we	presuppose	that	in	rural	areas,	with	an	
overrepresentation	of	lower	and	middle-educated	parents,	on	average,	early	language	
and	 literacy	 scores	 are	 lower	 than	 in	 areas	 with	 more	 higher-educated	 parents.	
Additionally,	 we	 presuppose	 that	 maternal	 education	 is	 an	 important	 predictor	 of	
language	 scores,	 in	 particular	 for	 vocabulary	 and	 grammar.	 The	 aim	 of	 the	 current	
study	is	to	compare	the	early	vocabulary	and	grammar	skills	of	two-	and	three-year-old	
toddlers	in	the	northeast	of	the	Netherlands,	a	sparsely	populated	rural	region,	with	the	
skills	of	their	peers	in	other	parts	of	the	country.	Next,	we	will	examine	the	importance	
of	maternal	education	for	the	development	of	these	skills	during	the	pre-school	years.

General cognitive abilities: executive functioning and phonological memory
In	addition	to	environmental	factors,	like	maternal	educational	level,	it	is	important	to	
identify	general	cognitive	abilities,	that	are	known	to	contribute	to	early	literacy	skills,	
like	executive	functioning	(EF)	(Blair	&	Raver,	2015;	Brock,	Rimm-Kaufman,	Nathanson,	
&	Grimm,	2009)	and	phonological	memory	(Gathercole,	2006b;	Hoff	&	Parra,	2011).	EF	
refers	to	higher	order	thought	processes	considered	foundational	for	problem-solving	
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(Brock	et	al.,	2009).	For	language	and	literacy	development	as	cognitive	skills,	cool	EF,	
defined	as	the	cognitive	component	of	EF,	is	relevant	(Mulder,	Hoofs,	Verhagen,	Van	der	
Veen,	&	Leseman,	2014;	Zelazo	&	Müller,	2011).	Children	namely	engage	in	cognitive	
problem-solving	when	they	encounter	and	manipulate	abstract	concepts	and	symbols	
(e.g.,	numbers	and	letters).	The	extent	to	which	children	successfully	navigate	higher	
order	thinking	is	dictated,	in	part,	by	their	attention,	working	memory,	and	inhibitory	
control,	which	are	all	cool	EF	skills	(Brock	et	al.,	2009).

Phonological	memory,	defined	as	memory	for	sound	sequences,	as	learning	related	
skill,	is	strongly	related	to	the	development	of	vocabulary	(Hoff,	Core,	&	Bridges,	2008)	
and	 grammatical	 skills	 (Adams	 &	 Gathercole,	 2000)	 in	 young	 children.	 Nonword	
repetition	as	measure	of	phonological	memory	appeared	also	to	be	also	a	good	predictor	
of	later	academic	skills	like	decoding	and	reading	comprehension	(Alloway,	Gathercole,	
Kirkwood,	&	Elliott,	2008;	Gathercole,	2006a).	In	the	present	study	we	will	control	for	
EF	and	phonological	memory.	

Northeast Netherlands – characteristics and previous research
Northeast	Netherland,	encompassing	the	provinces	Groningen	and	Drenthe,	is	a	rural	
region	with	about	one	million	residents	(CBS,	2014).	Nearly	20%	of	these	residents	lives	
in	the	city	Groningen,	whereas	more	than	60%	of	the	residents	live	in	a	non-urban	or	
slightly	urban	area	(38.5%	nationwide).	In	the	non-urban	areas,	higher	educated	(25,9%	
vs.	31,3%	nationwide)	and	higher	professions	(5,4%	vs.	8,7%)	are	underrepresented	
(CBS,	2006).	With	respect	to	the	labor	force,	the	rural	part	of	Northeast	Netherlands	has	
an	agricultural	tradition.	Ever	since	the	fifties	of	the	previous	century,	mechanization	
and	expansion	led	to	a	decline	in	employment	opportunities	and	an	economic	shift	from	
primary	and	secondary	production	toward	tertiary	and	quaternary	sector	production,	
and	an	increasing	scaling	of	the	economy	(Thissen,	2015).	Most	employment	in	this	area	
is	nowadays	mainly	in	industry,	trade,	and	care	(Gardenier,	2012),	which	require	mostly	
lower	(34%)	and	 intermediate	(42%)	occupations	(CBS,	2006).	As	a	result,	 this	area	
became	less	attractive	for	young	talented	people.	Because	of	the	lack	of	opportunities,	
young	people	moved	to	the	city	of	Groningen,	from	where	they	moved	further	to	other	
urban	regions,	mostly	 in	 the	western	part	of	 the	country,	where	 they	could	 lift	 their	
economic	situation	(Latten	et	al.,	2008;	Thissen	et	al.,	2010).

The	northeastern	countryside	has	been	linked	to	educational	disadvantages	for	many	
decades	(Stellingwerf	et	al.,	2004;	Van	der	Vegt	&	Van	Velzen,	2002;	Van	Oosterhout,	
1992).	 Despite	 educational	 interventions,	 initiated	 by	 national	 and	 local	 authorities,	
children	in	this	region	seem	to	benefit	less	from	the	Educational	Priority	Policy	(EPP)	
than	children	in	other	regions	and	their	language	delays	seems	to	be	persistent	(Driessen,	
2013b).	In	particular	their	proficiency	in	vocabulary	and	reading	comprehension	have	
been	reported	lower	than	in	other	regions	(e.g.,	Kruijer	&	Kassenberg,	2008).	
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This study
The	first	aim	of	the	current	study	was	to	compare	the	 language	proficiency	of	young	
children	 in	 Northeast	 Netherlands,	 which	 is	 regarded	 to	 be	 a	 rural	 area,	 with	 the	
language	proficiency	of	same-aged	children	 in	other	parts	of	 the	country,	even	when	
general	cognitive	abilities	controlled.	We	expect	that	young	children	from	rural	areas	
in	 the	northeastern	part	of	 the	Netherlands,	on	average,	will	have	 lower	scores	 than	
the	same-aged	children	in	other	parts	of	the	country.	Next,	this	study	aimed	to	examine	
the	 unique	 effect	 of	 maternal	 education	 on	 both	 language	 measures.	 We	 therefore	
addressed	the	following	research	questions.
1.	 Do	two-	and	three-year-old	toddlers	in	the	northeastern	part	of	the	Netherlands,	on	

average,	have	lower	scores	on	vocabulary	and	grammar	than	their	peers	in	the	other	
parts	of	the	country?

2.	 What	is	the	unique	effect	of	maternal	education	on	vocabulary	and	grammar	scores	
of	 these	 two	and	 three-year-old	 toddlers,	even	 if	we	control	 for	general	cognitive	
abilities?	

Method
The	 present	 study	 used	 data	 from	 the	 first	 and	 second	 wave	 of	 the	 ongoing	 Dutch	
national	cohort	study	pre-COOL,	which	aims	to	investigate	the	effectiveness	of	preschool	
education	 and	 care	 provisions	 in	 the	 Netherlands.	 Children’s	 development	 will	 be	
tracked	longitudinally	across	four	measurement	waves,	from	age	two	up	until	age	five	
years.	By	that	time	the	children	will	enter	the	national	cohort	study	COOL	on	students’	
educational	 careers	 in	 primary	 and	 secondary	 school	 and	 they	 will	 be	 followed-up	
until	age	eighteen.	To	 increase	 the	 likelihood	of	pre-COOL	children	entering	primary	
schools	 that	 take	 part	 in	 the	 COOL	 study,	 sample	 recruitment	 followed	 a	 number	 of	
steps.	First,	a	random	sample	of	300	primary	schools	participating	in	COOL	was	drawn	
from	the	COOL	cohort	and	was	asked	to	participate	in	pre-COOL.	Next,	the	139	schools	
that	agreed	to	participate	were	asked	to	identify	preschools	and	day	care	centers	that	
were	attended	by	most	of	their	new	students.	In addition,	municipal	records	and	the	
internet	were	used	 to	 identify	preschools	 and	day	 care	 centers	 in	 the	neighborhood	
of	 the	 participating	 COOL	 schools.	 About	 500	 preschools	 and	 daycare	 centers	 were	
approached	 to	participate,	 of	which	263	agreed	 to	participate	 in	pre-COOL	 (52,6%).	
The	participating	preschools	and	daycare	centers	were	geographically	well-spread	and	
were	located	in	non-urban	(rural),	slightly	urban,	moderately	urban,	strong	urban	or	
very	strong	urban	areas	in	all	parts	of	the	Netherlands.	

Children	were	eligible	 to	enroll	 in	pre-COOL	when	they	were	born	between	April	
1	and	November	1,	2008.	Parents	of	eligible	children	were	personally	informed	about	
the	pre-COOL	research	by	giving	them	a	letter	containing	information	about	the	study.	
Also	the	parents	were	explicitly	given	the	opportunity	to	withdraw	their	child	from	the	
research.	Parents	were	also	asked	to	fill	out	a	questionnaire.	A	total	of	1326	children	



28

2

were	eligible	for	participation,	for	91,2%	of	them,	parents	agreed	with	participation	in	
the	study,	resulting	in	a	final	sample	of	1209	children	at	wave	1.

In	order	to	compare	the	background	characteristics	of	the	parents	and	the	language	
proficiency	of	young	children	in	Northeast	Netherlands	with	those	of	the	parents	and	
children	 in	 other	 regions	 of	 the	 country,	 we	 constructed	 a	 subgroup	 of	 children	 of	
preschools	and	daycare	centers	in	municipalities	in	rural	areas	in	the	provinces	Drenthe	
and	Groningen.	A	total	of	167	children	from	21	preschools	and	daycare	centers	were	
eligible.

Participants

Children
For	the	current	study,	data	were	used	of	children	for	whom	child	assessment	data	of	at	
least	one	study	wave	were	available	and	whose	parents	use	Dutch	as	home	their	home	
language	 (N=1785	children	 in	270	preschool	 institutions).	Most	 children	enrolled	 in	
the	study	at	wave	1	(N=1209	children).	In	wave	2,	1480	children	participated	(see	also	
Missing	 data	 section).	 Children’s	 development	 is	 tracked	 longitudinally	 across	 two	
measurement	waves:	wave	1	(about	two	years	old)	and	wave	2	(about	three	year	old).	
Children	 in	 current	 study	are	on	average	almost	29	months	 (2;5	yrs)	 at	wave	1	and	
about	42	(3;6)	months	at	wave	2	(Table	1).

Table 1.	 Children’s average age in months
Boys Girls Total

N M (SD) range N M (SD) range N M (SD) range
Wave 1
NE NL 67 30.4 (3.26) 23-37 51 29.0 (3.46) 24-35 118 29.8 (3.41) 23-37
Other NL 545 28.5 (3.14) 22-37 546 28.5 (2.94) 20-36 1091 28.5 (3.04) 20-37
Total 612 28.7 (3.21) 22-37 597 28.5 (2.99) 20-36 1209 28.6 (3.10) 20-37
Wave 2
NE NL 66 42.7 (1.97) 39-48 62 41.8 (2.27) 38-47 128 42.3 (2.16) 38-48
Other NL 647 42.1 (2.80) 29-49 665 42.1 (2.83) 32-56 1312 42.1 (2.81) 29-56
Total 713 42.1 (2.74) 29-49 727 42.0 (2.79) 32-56 1440 42.1 (2.76) 29-56

Parents
Information	of	important	family	background	characteristics	was	obtained	from	parent	
reports.	Parental	highest	level	of	educational	attainment	was	asked	in	a	questionnaire.	
Data	are	represented	in	three	levels,	indication	low	(lower	vocational	or	less),	middle	
(average	vocational)	and	high	education	(college	or	more).	Data	of	parental	education	
was	missing	 for	about	50.2%	of	 the	mothers	and	52.9%	of	 the	 fathers,	due	 to	a	 low	
response	rate	on	the	parent	questionnaire.	Table	2	provides	descriptive	statistics	for	the	
educational	attainment	of	the	parents,	divided	in	two	subgroups.	Additionally,	national	
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statistics	(CBS,	2013)	of	the	educational	level	of	the	population	(15-65	years)	in	both	
subgroups	were	given	as	a	reference,	to	show	the	representativeness	of	our	sample.	It	
appeared	that	the	percentage	of	higher	educated	mothers	in	both	subgroups	was	above	
the	national	reference	group.

Table 2.	 Highest level of educational attainment of parents, compared with national sta-
tistics (CBS, 2013)

Northeast Netherlands Other regions
Mother Father Mother Father

N % Ref.% N % Ref.% N % Ref.% N % Ref.%
Low 21 22.1 32.2 29 30.5 32.5 186 23.4 28.3 190 25.5 27.3
Middle 43 45.3 43.6 48 50.5 45.4 280 35.3 41.0 258 34.6 41.0
High 31 32.6 23.1 18 18.9 20.0 328 41.3 28.6 298 39.9 29.4
Total 95 95 794 746

The	Northeast	Netherlands	have	 less	 immigrants	 than	other	parts	of	 the	country.	To	
identify	 whether	 our	 sample	 is	 representative	 with	 national	 figures	 regarding	 the	
immigrant	population,	parental	country	of	birth	was	asked.	Table	3	shows	the	country	
of	birth	of	both	parents.	The	lower	percentages	of	parents	born	outside	the	Netherlands	
meets	the	percentages	within	the	population	in	Groningen	(7.8%)	and	Drenthe	(4.7%)	
(CBS,	2013).

Table 3. Country of birth of both parents
Country of birth mother Country of birth father

NL Outside NL    NL Outside NL
Northeast Netherlands 88 (92.6%) 7 (7.4%) 87 (91.6%) 8 (8.3%)
Other regions 641 (80.7%) 153 (19.3%) 596 (79.0%) 158 (21.0%)

Child measures

Vocabulary (Voc-2 and Voc-3)
Vocabulary	was	measured	by	a	shortened	version	of	the	Dutch	version	of	the	Peabody	
Picture	Vocabulary	Test	 (PPVT-III-NL,	Dunn,	Dunn,	&	Schlichting,	 2005).	 In	 this	 test,	
children	select	one	out	of	four	picture	drawings	after	an	orally	presented	word.	Whereas	
this	task	is	usually	performed	as	a	paper-and-pencil	 task,	stimuli	presentation	in	the	
current	 study	was	 controlled	 by	 the	 experimental	 software	 E-Prime	 2.0	 (Schneider,	
Eschman,	&	Zuccolotto,	2002)	and	administered	through	a	laptop	computer	to	facilitate	
administration	and	scoring.	The	shortened	version,	used	in	our	study,	contained	eight	
items	per	test	set,	instead	of	the	usual	twelve	items,	due	to	testing	time	constraints.	At	
the	first	wave,	sets	1,	2,	and	3	were	presented.	At	the	second	wave,	sets	3,	4,	and	5	were	
presented	with	more	difficult	vocabulary	items.	As	each	set	contained	eight	items,	there	
were	24	items	in	total	at	each	wave,	with	eight	items	overlapping	between	waves.	Pilot	
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research	with	111	two-year-olds	and	97	three-year-olds	established	that	the	items	that	
were	removed	did	not	differentiate	well	among	children,	as	they	were	either	very	easy	
or	very	difficult	(i.e.,	mean	accuracy	scores	on	these	items	were	either	below	30%	or	
above	70%).	Scores	were	calculated	as	 the	percentage	of	 correct	 responses	 for	each	
child.	The	PPVT	had	good	internal	consistency	at	both	waves	(Cronbach’s	alpha	is	.88	at	
wave	1	and	.79	at	wave	2).	The	procedure	of	this	adjustment	is	presented	in	the	report	
by	the	Pre-COOL	consortium	(2012).

The	child	measures	for	vocabulary	were	adapted	in	difficulty	for	wave	2	with	partially	
overlapping	 items	 between	 wave	 1	 and	 2.	 First,	 we	 applied	 Item	 Response	 Theory	
(IRT)	modeling	 to	 the	 dichotomous	 vocabulary	 item	 scores	 at	waves	 1	 and	 2,	 using	
the	overlapping	 items	 (33%)	 to	 calibrate	all	 items.	Test	equating	 is	 common	 for	 IRT	
models	and	using	non-parallel	forms	combined	with	test	equating	is	considered	to	be	a	
distinct	advantage	of	IRT	over	the	Classical	Test	Theory	approach	(Embretson	&	Reise,	
2000).	We	exported	the	estimated	ability	scores	for	all	children	as	input	for	subsequent	
analyses.	This	resulted	in	two	ability	scores	for	each	participant	(one	for	wave	1	and	
one	for	wave	2).	We	used	both	a	Maximum	Likelihood	estimator	and	a	Weighted	Least	
Squares	estimator:	 the	 first	 is	assumed	to	give	slightly	more	accurate	 item	estimates	
(which	were	used	in	the	current	study),	but	gives	no	absolute	fit	measures,	whereas	the	
second	estimator	does	give	absolute	fit	measures,	which	showed	satisfactory	fit	(RSMEA	
=	 .020,	CFI	=	0.954,	TLI	=	0.953).	The	correlation	between	results	of	both	estimation	
methods	was	very	high.

Grammar knowledge (‘ZinnenTaak’) (ZT-2 and ZT-3)
The	 grammar	 task	 was	 similar	 to	 tasks	 measuring	 grammar	 knowledge	 of	 young	
children	by	Johnson,	de	Villiers,	and	Seymour	(2005)	and	Sekerina,	Stromswold,	and	
Hestvik	(2004).	In	this	task,	children	hear	a	sentence	and	have	to	choose	one	of	the	two	
presented	pictures	on	the	screen	that	matches	the	sentence	most.	The	task	measured	
the	following	grammatical	contrasts:	single/plural;	auxiliaries/verb;	use	of	he	and	she,	
and	word	order.	The	task	contained	three	instruction	items	and	12	target	items,	with	
a	 reasonable	 internal	 consistency	 (Cronbach’s	 α=	 .78).	 A	 detailed	 description	 of	 the	
psychometric	data	are	presented	in	a	report	by	the	Pre-COOL	consortium	(2012).

Cool-EF
For	the	cool	EF	construct,	children’s	scores	on	a	selective attention task,	visuospatial short 
time memory task	and	visuo-spatial working memory task are	used	as	indicators	(Mulder	
et	al.,	2014).	Selective attention was	assessed	with	a	visual	search	task	in	which	children	
had	to	identify	targets	amidst	a	display	of	distractors	as	fast	as	possible.	This	task	was	
administered	on	a	laptop	computer	and	designed	for	the	purposes	of	the	pre-COOL	study,	
based	on	previous	work	by	Gerhardstein	and	Rovee-Collier	(2002)	and	Scerif,	Cornish,	
Wilding,	Driver,	and	Karmiloff-Smith	(2004).	The	average	number	of	targets	identified	



31

C
hapter 2  |  D

evelopm
ent of language proficiency am

ong 2-4 year olds in rural areas

across	 three	 trials	was	 scored.	Visuospatial short-term memory	was	 assessed	with	 a	
memory	 for	 location	 task	 in	which	children	had	 to	remember	 the	 location	of	hidden	
toys	(Oudgenoeg-Paz,	Boom,	Volman,	&	Leseman,	Submitted	manuscript;	Pelphrey	et	
al.,	2004;	Vicari,	Caravale,	Carlesimo,	Casadei,	&	Allemand,	2004).	Six	 identical	white	
boxes	were	used	 as	hiding	 locations.	 The	 task	was	 given	 in	 an	 adaptive	 fashion	 and	
the	number	of	toys	hidden	ranged	from	one	to	four.	The	number	of	locations	children	
could	remember	simultaneously	was	counted	to	obtain	a	measure	of	their	short-term	
memory	span.	Visuospatial	working	memory	was	measured	with	 the	Six-Boxes	Task	
(Diamond,	Prevor,	Callender,	&	Druin,	1997).	In	this	task,	children	were	shown	how	six	
toys	were	hidden	in	six	identical	white	boxes.	Children	were	asked	to	search	for	the	toys	
by	opening	one	box	at	a	time,	with	a	six	second	delay	between	each	two	consecutive	
search	attempts.	The	total	number	of	toys	obtained	in	six	search	attempts	was	scored.	
Psychometric	quality	was	found	to	be	satisfactory	(Mulder	et	al.,	2014).

Nonword repetition task (NT-2)
Phonological	memory	was	measured	by	a	nonword	repetition	task.	Children	heard	non	
existing	words	and	were	asked	to	repeat	these	words.	As	the	sounds	of	the	words	have	
to	be	stored,	before	they	can	be	repeated,	this	task	measured	the	so	called	phonological 
loop.	Previous	studies	showed	that	the	phonological	loop	is	related	to	vocabulary	(Hoff	
et	al.,	2008)	and	grammatical	skills	 (Adams	&	Gathercole,	2000).	The	task	contained	
two	trainings	items	and	12	target	items,	with	a	good	internal	consistency	(Cronbach’s	
α=.86).	A	detailed	description	of	the	instrument	and	further	psychometric	information	
is	given	in	the	report	by	the	Pre-COOL	consortium	(2012).

Time between the two waves (Time1-2)
To	 control	 for	 differences	 in	 time	 elapsed	 between	 the	 first	 assessment	 at	 age	 two	
and	 the	 second	 assessment	 at	 age	 three,	 the	 variable	Time between two waves	 was	
constructed,	representing	the	difference	between	the	children’s	age	at	the	time	of	the	
first	assessment	and	their	age	at	the	time	of	the	second	assessment.

Procedures
Children’s	vocabulary	and	grammar	knowledge	were	measured	twice.	During	the	first	
wave	of	the	study,	children	in	day	care	centers	were	assessed	when	they	were	about	
two	years	old	and	preschool	children	were	tested	as	soon	as	they	entered	the	preschool,	
mostly	around	two-and-a-half	years	of	age.	The	second	measurement	took	place	about	
one	 year	 later.	 Children	were	 tested	 individually	 by	 trained	 research	 assistants	 in	 a	
quiet	room	in	the	center	in	test	sessions	that	lasted	approximately	45	minutes.	Tasks	
were	intermixed	with	tasks	not	reported	on	in	this	study	and	were	given	in	a	fixed	order.
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Missing data
Due	to	the	design	of	the	study,	a	number	of	children	did	not	participate	in	the	first	data	
collection	wave,	because	they	were	not	yet	enrolled	in	the	participating	center.	Children	
who	 enrolled	 at	 wave	 2	 did	 not	 differ	 significantly	 on	 child	 and	 family	 background	
characteristics	 (gender,	 age	 at	 wave	 2	 and	 SES)	 from	 the	 children	 who	 had	 been	
enrolled	at	wave	1.	For	the	first	wave	of	the	study,	data	were	available	for	67.5%	of	the	
total	sample.	As	recommended,	missing	data	were	dealt	with	by	using	full	information	
maximum	likelihood	(FIML)	estimation	in	Mplus	(Enders,	2010),	in	which	the	standard	
errors	 for	 the	 parameter	 estimates	 are	 computed	 using	 the	 complete	 observed	
information	matrix	(Muthén	&	Muthén,	1998-2012).

Analysis Strategy
Prior	 to	 the	main	 analyses,	we	 first	 examined	 the	 representativeness	 of	 our	 sample	
regarding	the	degree	of	urbanization	in	order	to	compare	the	northeastern	region	with	
the	national	comparison	group.	To	adjust	our	sample	to	the	national	proportions,	we	
followed	a	number	of	steps.	First,	we	examined	whether	the	degree	of	urbanization	in	
the	municipality	of	 the	participating	pre-school	 centers	 in	2014,	was	 (1)	non-urban,	
(2)	slightly	urban,	 (3)	moderately	urban,	 (4)	strong	urban,	or	 (5)	very	strong	urban,	
respectively.	After	that,	we	compared	the	five	urbanity	proportions	of	our	sample	with	
the	national	proportions	in	2014	(CBS,	2014).	It	appeared	that	69.8%	of	the	pre-COOL	
institutions	were	 located	 in	 strong urban	 and	 very strong urban	 areas,	 whereas	 the	
national	proportion	for	both	categories	together	is	45.2%.	In	order	to	adjust	our	sample	
to	 the	 national	 proportions,	 we	 determined	 the	 optimal	 distribution	 of	 our	 sample,	
using	the	national	proportions,	given	the	sample	size	(N=1785).	Subsequently,	we	drew	
ten	subsamples	from	the	original	sample	according	the	optimal	distribution,	using	the	
SPSS	complex	sampling	procedure	Simple Random Sampling With Replacement.	Next,	
the	descriptives	and	Spearman	correlations	of	the	key	variables	of	these	ten	samples	
were	averaged	and	compared	with	 the	Spearman	correlations	of	 the	original	sample	
and	were	tested	for	significant	differences	at	p=0.05	(Soper,	2015).	It	appeared	that	only	
one	of	 the	32	correlations	differed	 significantly	 (see	Appendix),	which	 is	 considered	
as	an	acceptable	deviation	(1/32	=0.03).	Therefore,	the	original	sample	was	used	for	
the	Structural	Equations	Modeling	part	of	the	analyses.	In	order	to	make	an	accurate	
comparison	 of	 the	 background	 characteristics	 of	 the	 parents	 and	 the	 language	
proficiency	of	 the	children	from	Northeast	Netherlands	and	the	national	comparison	
group,	we	will	present	the	averaged	descriptives	of	the	ten	stratified	subsamples	in	the	
Results	section.

Given	the	nested	structure	of	our	sample	with	children	nested	in	preschool	centers,	
we	 examined	whether	 a	multilevel	 approach	was	 required	 by	 calculating	 the	 Intra-
Class	Correlation	(ICC).	The	ICC	represents	the	proportion	of	the	total	variance	in	the	
outcome	that	is	attributable	to	the	institution	level.	An	ICC	of	10%	or	more	indicates	
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institution	level	variability	requiring	multilevel	analysis	(Kahn,	2011).	The	ICC-values	
on	 the	 institution	 level	 (N=269)	 are	 0.054	 for	 Grammar	 and	 0.225	 for	 Vocabulary,	
respectively,	indicating	that	a	multilevel	approach	is	indeed	required.

The	main	analysis	was	carried	out	with	MPlus	version	7	(Muthén	&	Muthén,	1998-
2012)	 using	 the	 Maximum	 Likelihood	 Robust	 (MLR)	 estimator	 to	 deal	 with	 non-
normality	 in	some	of	 the	variables	 in	 two	steps:	First,	 the	structural	equation	model	
for	both	 language	variables	 at	 age	 three	 (Vocabulary	 and	Grammar	knowledge)	was	
estimated	 for	 the	 original	 full	 sample	 using	 the	 TYPE=COMPLEX	 syntax	 to	 control	
for	 nesting	 of	 the	 data	 (Muthén	 &	 Muthén,	 1998-2012).	 The	 autoregressive	 model	
included	the	wave	1	vocabulary	and	grammar	task	and	the	variable	of	interest,	maternal	
education,	as	predictors	of	children’s	vocabulary	and	grammar	skills	at	wave	2,	while	
controlling	for	age,	the	time	between	the	two	assessments,	phonological	memory,	and	
cool	EF.	The	model	was	trimmed	by	eliminating	non-significant	paths	with	p	>.10	or	|	
β	 |	<.05	(Wuensch,	2012)	 in	a	step-by-step	 fashion	 to	obtain	 the	most	parsimonious	
model.	 In	 the	 second	 step	a	multigroup	analysis	was	performed	 to	examine	whether	
the	parameters,	particularly	 the	 role	of	maternal	education,	differed	significantly	 for	
Northeast	Netherlands	compared	to	the	national	comparison	group.	For	the	purpose	of	
the	multigroup	analyses,	the	sample	was	split	into	two	groups:	Northeast	Netherlands	
and	 the	 national	 comparison	 group.	 Next,	 the	 overall	 structural	 equations	 model	
was	 estimated	 for	 both	 groups	 separately,	 while	 constraining	 all	 structural	 paths	
and	all	 covariances	 in	 the	model	 to	be	equal	between	both	groups.	 In	case	of	a	non-
satisfactory	model	fit,	the	constraints	will	be	set	free	in	a	stepwise	fashion,	based	on	the	
Modification	Indices	Mplus	provided	(MI>10),	until	satisfactory	model	fit	was	reached.	
Improvement	of	the	model	fit	was	determined	based	on	the	Satorra	Bentler	scaled	chi-
square	differences	test	because	we	used	the	MLR	estimator	(Satorra	&	Bentler,	2001).
Model	fit	was	evaluated	with	several	indicators:	the	Chi-square	test	of	Goodness	of	Fit,	
the	Chi-square	to	df	ratio,	the	comparative	Fit	Index	(CFI),	the	Root	Mean	Square	Error	
of	Approximation	(RMSEA),	and	the	Standard	Root	Mean	Square	Residual	(SRMR),	with	
Chi	square	 to	df	 ratio	<2.0;	CFI	>	 .95,	RMSEA	<	 .05,	and	SRMR	<	 .05	 indicating	good	
fit.	Standardized	regression	coefficients	were	used	as	measures	of	the	effect	size	with	
β	<	 .10	 indicating	a	small	effect,	a	β	of	around	 .30	a	medium-sized	effect,	and	β	>.50	
indicating	a	large	effect	(Kline,	2005).

Results
The	 results	will	 be	 presented	 in	 two	 sections.	 The	 first	 section	 contains	 descriptive	
information	of	the	background	variables,	the	general	cognitive	abilities	of	the	children,	
and	the	language	proficiency	of	the	children	in	both	waves.	Additionally,	correlations	
between	these	variables	are	presented.	The	second	section	contains	the	main	analysis.	
First,	the	model	was	tested	for	the	whole	sample.	Next,	the	results	of	the	multigroup	
analysis	are	presented.
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Descriptives
Table	4	presents	the	descriptive	statistics	for	the	background	variables	at	wave	1	and	
the	outcome	variables	at	wave	1	and	2	of	 the	averaged	stratified	samples.	Regarding	
the	 background	 characteristics	 of	 the	 parents,	 the	 data	 showed	 that,	 on	 average,	
maternal	education	did	not	differentiate	significantly	between	Northeast	Netherlands	
and	the	national	comparison	group.	The	educational	attainment	of	fathers,	however,	is	
significantly	lower	in	the	northeastern	region	(t(914)	=	2.918,	p =	.004)	compared	to	
the	educational	attainment	of	fathers	in	other	regions.

Regarding	 the	 language	 proficiency	 of	 the	 children,	 Table	 4	 revealed	 that	 the	
language	scores	of	toddlers	in	Northeast	Netherlands	are	higher	than	the	scores	of	their	
peers	in	the	national	comparison	group.	At	age	two,	the	difference	is	only	significant	
for	vocabulary,	showing	a	small	effect	(Cohen’s	d=.30).	At	age	three,	however,	children	
in	 Northeast	 Netherlands	 perform	 better	 both	 on	 grammar	 (Cohen’s	 d=.21)	 as	 on	
vocabulary	 (Cohen’s	d=.26).	For	 the	 total	 sample,	 vocabulary	 showed	a	 considerable	
average	growth	over	the	period	of	about	one	year	between	age	two	and	three	years,	
with	Cohen’s	d	of	1.94,	based	on	the	IRT	Scaled	scores	at	wave	1	and	2	for	children	with	
data	at	both	measurement	waves.	The	growth	 in	grammar	 for	 the	 total	group	 is	 less	
spectacular	 (Cohen’s	d =.36).	No	difference	 in	gain	 is	 found,	between	 the	children	 in	
Northeast	Netherlands	and	the	children	in	the	national	comparison	group.	

Regarding	the	control	variables,	there	is	no	significant	difference	between	the	mean	
cool	EF	scores	of	both	groups.	

Table 4.	 Descriptive statistics of the background variables, covariates and outcome 
variables per region 

Other regions NL Northeast NL Total
Education      N M SD      N M SD      N M SD
  Mother 801 2.1 0.77 149 2.1 0.73 950 2.1 0.76
  Father 768 2.1 0.78 148 1.9** 0.67 916 2.1 0.77
COV
  Age 1065 28.4 3.03 183 29.7** 3.35 1248 28.6 3.11
  Time 1-2 787 13.4 3.14 145 12.7* 2.48 932 13.3 3.05
Wave1
  NT-2 787 44.1 28.04 153 33.9** 24.32 940 42.5 27.73
  Cool EF2 1065 0.1 0.72 180 0.1 0.78 1245 0.1 0.73
  ZT-2 841 43.9 17.24 144 44.5 16.78 985 44.0 17.17
  VOC-2 1509 1.1 1.02 237 1.4** 0.99 1745 1.1 1.03
Wave 2
  ZT-3 1233 50.6 23.21 199 55.4** 21.59 1432 51.3 23.05
  VOC-3 1509 3.6 1.59 237 4.0** 1.49 1745 3.7 1.59

* Differences between northeastern Netherlands group and comparison group significant at 5%,  
** Differences significant at 1%
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Table	 5	 shows	 the	 correlations	 between	 the	 wave	 1	 background	 and	 outcome	
variables	 and	 the	 wave	 2	 vocabulary	 and	 grammar	 measures	 for	 the	 total	 sample.	
Regarding	maternal	education,	a	 small,	but	 significant	 relation	with	both	vocabulary	
measures	 was	 found.	 Medium-sized	 relations	 were	 found	 between	 both	 general	
cognitive	ability	variables	(Nonword	repetition	and	Cool	EF)	and	the	vocabulary	scores,	
both	in	wave	1	as	in	wave	2.	Grammar	at	age	two	has	a	small,	but	significant	relation	
with	vocabulary	at	age	two,	but	has	no	significant	relation	with	grammar	one	year	later,	
nor	with	vocabulary	at	age	three.	In	contrast	to	the	grammar	scores,	vocabulary	showed	
a	strong	stability	from	age	two	to	age	three.

Table 5.	 Correlations between background variables, covariates and outcome variables in 
wave 1 and vocabulary and grammar scores in wave 2

WAVE 1 WAVE 2

Parents Covariates
General Cogn. 

Abilities
Language Language

Educ.
Moth

Age2
Time 
1-2

NT-2
COOL  
EF-2

VOC-2 ZT-2 VOC-3 ZT-3

1. Educ Moth. 1.000 -.235*** .145*** .019 .035 .219*** .013 .272*** .124**

2. Age 2  1.000 -.608*** .169*** .389*** .208*** -.056 .056 -.047

3. Time1-2   1.000 -.154*** .281*** -.109** -.005 .132*** .124***

4. NT-2    1.000 .309*** .395*** .162*** .350*** .113**

5. COOL EF-2     1.000 .448*** -.044 .369*** .155***

8. VOC-2      1.000 .084** .858*** .273*** 

6. ZT-2      1.000 .049 .008

9. VOC-3       1.000 .329***

7. ZT-3      1.000
***p < .001, **p < .01, *p < .05,

Structural Equation Modeling 
As	a	first	step	of	the	main	analysis,	the	non-restricted	baseline	model	was	estimated.	
This	was	a	saturated	model,	hence	no	fit	indices	could	be	obtained.	However,	this	model	
contained	several	non-significant	covariances	and	structural	paths.	To	obtain	a	more	
parsimonious	model,	the	structural	paths	that	were	not	significant	at	p	<	.10	or	with	a	
|β|	<.05	were	constrained	to	zero	in	a	step-by-step	fashion,	yielding	a	good	model	fit:					
χ2	(10)	=	6.806,	p	=	.744;	χ2/df	=	.68;	RMSEA	=	.00;	CFI	=	1.00;	TLI	=	1.00;	SRMR	=	.02.	
The	final	model	is	presented	in	Figure	1	and	Table	6.

In	Figure	1,	 the	standardized	coefficients	are	presented.	The	model	predicts	78%	
of	 the	 total	 variance	 of	 vocabulary	 at	 age	 three.	 Vocabulary	 showed	 strong	 stability	
from	 two	 to	 three	years	of	age.	Maternal	education	was	positively	 related	 to	growth	
in	children’s	vocabulary	from	age	two-to-three	years,	with	a	small	effect	size.	The	time	
between	wave	1	and	wave	2,	due	to	differences	in	age	of	enrollment,	was	also	associated	
with	the	growth	in	vocabulary,	as	was	expected:	the	longer	the	time	between	first	and	
second	assessment,	the	larger	the	gain.	Regarding	grammar	at	age	three,	vocabulary	at	
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age	two	appeared	to	be	the	best	predictor,	although	the	effect	 is	small.	An	additional	
contribution	 is	added	by	cool	EF.	Phonological	memory,	as	another	general	cognitive	
ability,	did	not	contribute	to	the	grammar	score.	Maternal	education	has	no	influence	
on	 the	 grammar	 score	 at	 age	 three	 either.	 Grammar	 at	 age	 two	 did	 not	 contribute	
significantly	to	grammar	at	age	three.	The	model	predicts	11%	of	the	explained	variance	
of	the	grammar	score.

Table 6.	 Predictors of children’s vocabulary and grammar scores at age three
Vocabulary Grammar

B SE p β B SE p β
Education Mother .124 .03 0.00 .059*** #
Time between wave 1 and 2 .100 .01 0.00 .185*** 1.329 .28 0.00 .177***
Age # #
Cool-EF .081 .04 0.03 .035* 3.239 1.04 0.00 .100**
Nonword repetition .003 .00 0.00 .051** #
Vocabulary wave 1 1.299 .03 0.00 .812*** 5.189 .74 0.00 .234***
Grammar wave 1 -.003 .00 0.06 -.028+ #

***p < .001, **p < .01, *p < .05, +p <.10 
# indicating paths that were constrained in the model.

Figure 1.	Structural Equation Model, with parental and child background characteristics 
as predictors of children’s vocabulary and grammar at age three. Standardized 
coefficients are presented. Non-significant paths at the .05-alpha level are repre-
sented by dashed lines



37

C
hapter 2  |  D

evelopm
ent of language proficiency am

ong 2-4 year olds in rural areas

In	the	final	step	of	the	analysis,	a	multigroup	analysis	was	performed,	in	which	all	
structural	paths	and	covariances	were	constrained	to	be	equal	in	both	two	subsamples	
(i.e.	 Northeast	 Netherlands	 and	 the	 national	 comparison	 group	 respectively).	 This	
model	 showed	poor	model	 fit	χ2	 (55)	=	2918.18,	p	=.99;	χ2/df	=53.05;	RMSEA	=	 .24;	
CFI	=	.00;	TLI	=	.43;	SRMR	=	.20.	Based	on	the	modification	indices	provided	by	Mplus,	
covariances	and	structural	paths	were	estimated	freely	in	a	stepwise	fashion.	The	model	
fit	of	the	resulting	model	was	satisfactory	χ2	(21)	=	42.72,	p	=.00;	χ2/df	=2.03;	RMSEA	
=	 .03;	CFI	=	 .99;	TLI	=	 .99;	SRMR	=	 .03	with	17	paths,	mostly	covariances,	estimated	
freely.	Specifically,	the	variable	of	interest,	maternal	education,	was	constrained	in	the	
final	model.	This	means	 that	 there	are	no	differences	 in	region	regarding	 the	role	of	
maternal	education	in	predicting	children’s	vocabulary	and	grammar	skills.	In	addition,	
the	findings	showed	that	for	the	children	in	Northeastern	Netherlands	their	vocabulary	
and	phonological	memory	skills	at	age	two	years	are	not	predictive	for	their	grammar	
skills	at	age	three	years,	whereas	in	the	national	comparison	group	these	skills	were	
found	to	be	predictive,	although	with	small	effects.	The	results	are	shown	in	Table	7.	

Table 7. Predictors of children’s vocabulary and grammar scores at age three
Vocabulary Grammar

B SE β B SE β
Northeast Netherlands
  Education Mother # #
  Time between wave 1 and 2 .069 .03 .115* .022 .01 .258**
  Age # #
  Cool-EF # #
  Nonword repetition .683 .27 .114* .093 .07 .109
  Vocabulary wave 1 1.211 .08 .796*** .007 .02 .031
  Grammar wave 1 # #
Other regions
  Education Mother # #
  Time between wave 1 and 2 .098 .01 .183*** .012 .00 .160***
  Age # #
  Cool-EF # #
  Nonword repetition .510 .10 .073*** .142 .03 .148***
  Vocabulary wave 1 1.350 .03 .841*** .052 .01 .232***
  Grammar wave 1 # #

***p < .001, **p < .01, *p < .05, +p <.10
# indicating paths that were constrained to be the same for both groups 
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Conclusion and discussion
The	first	aim	of	the	current	study	was	to	examine	whether	toddlers	in	rural	areas,	more	
specific	in	the	northeastern	part	of	the	Netherlands,	on	average,	have	lower	vocabulary	
and	grammar	scores	than	same-aged	children	in	the	national	comparison	group.	Based	
on	theoretical	considerations,	we	expected	that,	as	a	consequence	of	rural-out	migration	
by	higher	educated,	lower	and	middle	educated	were	overrepresented	in	rural	areas.	As	
a	consequence,	many	children	in	rural	areas	grow	up	in	families	with	lower	and	middle	
SES.	As	SES,	 and	more	 specifically	maternal	 education,	 is	 regarded	 to	be	a	predictor	
of	language	development	of	young	children,	we	therefore	expected	that	in	rural	areas,	
on	average,	language	skills	of	young	children	are	less	well	developed	compared	to	the	
skills	of	their	peers	in	urbanized	areas.	The	second	aim	of	the	study	was	to	examine	the	
unique	effect	of	maternal	education	on	both	language	measures.

With	regards	to	the	first	research	question,	middle	educated	mothers	were	indeed	
overrepresented	 in	our	Northeast	Netherlands	 sample,	 compared	 to	 the	 comparison	
group.	Furthermore,	this	percentage	met	the	average	percentage	of	middle	educated	in	
this	area	in	the	national	statistics	(CBS,	2013).	Compared	to	the	national	statistics	for	
this	area,	 lower	educated	were	underrepresented	and	higher	educated	mother	were	
overrepresented	in	our	Northeast	Netherlands	sample.	With	regards	to	language	skills,	
the	two-year-old	toddlers	in	our	Northeast	Netherlands	sample	performed	significantly	
better	on	vocabulary	 compared	 to	 the	 same-aged	 children	 in	 the	 comparison	group.	
Furthermore,	at	age	three,	the	children	in	the	northeastern	region	performed	better	on	
both	vocabulary	and	grammar.	Although	the	effects	were	small	(Cohen’s	d	were	between	
.20	 and	 .30),	 these	 findings	 were	 in	 contrast	 to	 expectations.	 A	 previous	 study	 did	
indicate	that	young	children	in	this	area,	on	average,	do	not	have	a	language	delay	before	
they	enter	primary	school	(Beekhoven	et	al.,	2011),	however,	no	studies	are	known	that	
showed	that,	prior	to	entering	primary	school,	the	oral	language	skills	of	young	children	
in	Northeast	Netherlands	are	significantly	ahead	of	those	of	their	peers	in	other	regions.	
A	 possible	 explanation	 is	 that	 our	 subsample	 appeared	 to	 be	 selective	 in	 two	ways.	
First,	as	we	just	noticed,	the	percentage	higher	educated	mothers	in	our	northeastern	
subsample	is	higher	than	in	the	national	statistics	and	the	percentage	lower	educated	
mothers	is	lower.	Second,	the	way	of	recruitment	could	have	been	selective.	Children	in	
the	current	study	were	recruited	in	preschools	and	daycare	centers.	 It	 is	known	that	
the	so-called	‘target	group’,	i.c.	children	from	low-educated	parents,	in	rural	areas	are	
underrepresented	in	preschool	institutions	(Beekhoven,	Jepma,	&	Kooiman,	2011).

The	second	aim	of	the	current	study	was	to	examine	the	unique	effect	of	maternal	
education	on	vocabulary	and	grammar,	while	controlling	for	children’s	general	cognitive	
abilities.	We	 applied	 Structural	 Equations	Modeling	 (SEM)	 on	 both	 the	 total	 sample	
as	well	as	on	each	subsamples	separately.	For	the	total sample	 the	effect	of	maternal	
education	 appeared	 to	 be	 significant,	 but	 small.	 The	 size	 of	 the	 effect	 of	 maternal	
education	is	comparable	to	the	size	of	the	effect	of	the	general	ability	measures	used	
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in	this	study	(cool	EF	and	phonological	memory).	Although	these	effect	were	small,	it	
is	important	to	note	that	our	model	explained	78%	of	the	total	variance	of	vocabulary	
at	 age	 three.	 The	 small	 unique	 effect	 of	maternal	 education	on	 vocabulary	 seems	 to	
contradict	studies	that	have	shown	a	moderate	to	strong	effect	of	maternal	education	on	
vocabulary	(e.g.,	Hart	&	Risley,	1995).	It	is	important	to	note,	however,	that	the	effect	we	
found	is	on	top	of	the	vocabulary	skill	at	age	two,	which	effect	was	large	as	vocabulary	
showed	strong	stability	from	age	two	to	three	years.	As	many	studies	have	shown,	the	
influence	of	maternal	education	on	vocabulary	starts	from	the	day	the	child	is	born	(e.g.,	
Snow,	2000)	and	is	already	incorporated	in	the	preceding	vocabulary	score.	In	contrast	
to	our	expectations,	we	did	not	find	a	significant	direct	effect	of	maternal	education	on	
grammar	at	age	three.	Furthermore,	grammar	at	age	two	did	not	have	a	significant	effect	
on	 grammar	 at	 age	 three	 either,	which	was	 also	 unexpected.	 A	 possible	 explanation	
could	be,	 that	 the	development	of	 grammar	 starts	between	age	 two	and	 three	years	
(Schaerlaekens,	2008)	and	that,	therefore,	for	many	of	the	two-year-olds,	the	task	was	
still	too	difficult.	Grammatical	skills	at	age	three	was	best	predicted	by	vocabulary	at	
age	two,	which	underlines	the	connection	between	the	development	of	vocabulary	and	
grammar	(Saxton,	2010;	Schaerlaekens,	2008).	The	(small)	contribution	of	the	control	
variable	time between two assessments	could	indicate	an	effect	of	maturation:	the	longer	
the	 time	 between	 first	 and	 second	 assessment,	 the	 higher	 the	 score	 on	 grammar	 at	
age	three.	Note,	however,	 that	 the	model	explained	only	11%	of	 the	total	variance	 in	
grammatical	skills	at	age	three.

Finally,	we	examined	the	effect	of	maternal	education	for	the	Northeast	Netherlands	
sample	and	the	national	comparison	group	in	a	multigroup	analysis.	The	results	showed	
that	 there	 were	 no	 statistically	 meaningful	 differences	 between	 the	 two	 samples	
regarding	 the	 role	 of	 maternal	 education	 as	 predictor	 of	 children’s	 vocabulary	 and	
grammatical	skills.	Furthermore,	the	pattern	of	variables	that	predicted	vocabulary	at	
age	three	was	similar	for	both	samples.	Vocabulary	and	phonological	memory	skills	at	
age	two	were	not	predictive	for	children’s	grammatical	skills	at	age	three,	in	contrast	
to	the	findings	of	several	other	studies	cited	above.	A	possible	explanation	is	that	these	
other	studies	included	samples	of	older	children,	who	were	likely	already	more	ahead	
in	grammatical	skills.

The	current	study	did	not	show	an	overall	delay	in	vocabulary	and	grammatical	skills	
in	toddlers	in	the	Northeast	Netherlands	sample.	The	opposite	seems	true:	children	in	
the	northeastern	area,	on	average,	performed	better	that	their	peers	in	the	comparison	
group,	although	the	differences	were	small.	Does	this	mean	that	the	issue	of	educational	
disadvantages	in	Northeast	Netherlands	does	not	exist	or	has	been	resolved?	Although	
our	study	suffered	from	a	selective	sample,	we	have	indications	that,	on	average,	children	
in	 this	area	do	not	have	 language	delays.	First,	 in	another	study,	with	a	sample	 from	
Northeast	Groningen,	an	area	 that	 is	also	associated	with	delays	 for	decades,	we	did	
not	find	delays	in	vocabulary	either	in	4	year-old	children	either	(Poolman,	Minnaert,	
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Leseman,	 &	 Doornenbal,	 2015).	 In	 this	 study	 we	 did	 find,	 however,	 that	 a	 relative	
large	group	of	children	enter	primary	school	with	language	delays,	as	the	distribution	
of	 scores	 revealed	 a	 bimodal	 pattern.	 Second,	 the	 already	 cited	 evaluation	 study	 by	
Beekhoven	and	colleagues	(2011)	in	another	sub-area	of	Northeast	Netherlands,	also	
found	large	differences	in	standardized,	norm-referenced	Peabody	Picture	Vocabulary	
scores	 between	 sub-groups	 of	 three-year-old	 children	 in	 three	 consecutive	 samples,	
suggesting	a	similar	bimodality	in	the	distribution	of	scores.	Our	presupposition	is	that,	
on	average,	we	do	not	have	enough	evidence	anymore	to	label	this	area	with	language	
delays	in	general.	According	to	the	results	in	this	study	and	in	the	studies	cited	above,	
the	image	urges	for	adjustment.	However,	as	a	consequence	of	economic	characteristics	
on	 the	 family	 level	 (low	 educational	 attainment,	 unemployment),	 a	 relatively	 large	
group	enter	with	delays.	Further	research	is	required,	to	examine	this	assumption.

The	 results	 in	 the	 current	 study	 revealed	 a	 relatively	 small	 effect	 of	 maternal	
education	on	language	scores	of	two	and	three-year-old	toddlers.	As	already	suggested	
above,	 maternal	 education	 could	 already	 be	 incorporated	 in	 preceding	 vocabulary	
scores,	for	example	through	more	proximal	factors	like	home	literacy	(Leseman	&	De	
Jong,	1998),	 literacy	use	(Heath,	1986a),	beliefs	regarding	child	rearing	(Harkness	et	
al.,	2010;	Valsiner	&	Litvinovic,	1996)	or	paternal	expectations	(Phillipson	&	Phillipson,	
2012),	 that	 mediates	 the	 relationship	 between	 maternal	 education	 and	 language	
measures	 like	 our	 small	 scale	 research	 recently	 has	 shown	 (Poolman	 et	 al.,	 2015).	
Besides	 structural	 and	 socioeconomical	 factors	 (Durham	 &	 Smith,	 2006),	 it	 would	
be	 interesting	 to	 examine	 these	 cultural	 factors,	 that	 are	 regarded	 more	 proximal,	
in	 explaining	 differences	 to	 differences	 between	 rural	 and	 urbanized	 areas	 and	 the	
influence	of	these	differences	on	language	skills.

There	is	at	least	one	limitation	to	the	present	study	and	that	is	that	our	study	suffered	
from	a	selective	sample,	as	lower	educated	were	underrepresented	and	higher	educated	
were	 somewhat	 overrepresented.	We	 have	 discussed	 this	 issue	 earlier	 in	 this	 study	
extensively.	With	regards	to	the	differences	in	urbanicity	of	our	sample,	compared	to	the	
national	proportions,	we	calibrated	our	sample	according	these	national	proportions	
and	 reported	 the	descriptives	 accordingly.	As	 comparing	 the	 internal	 correlations	of	
the	calibrated	sample	with	those	of	 the	original	sample	hardly	shows	any	significant	
differences	(less	than	5%),	we	used	the	original	sample	for	the	SEM	analysis.

The	 findings	 of	 the	 current	 study	 can	 have	 implications	 for	 preschools,	 schools,	
schoolboards,	and	policymakers.	As	we	did	find	differences	in	language	skills,	on	average,	
in	favor	of	the	toddlers	in	the	rural	countryside	in	Northeast	Netherlands	compared	to	
their	peers	in	other	regions,	we	can	debate	a	generic	intervention	like	the	‘stimulation	
areas’	measure	[impulsgebieden],	as	we	assume	that	other	than	distal	factors,	such	as	
economic	measures	are	relevant.	According	to	this	intervention,	resources	namely	were	
allocated	 according	 zip	 codes.	 Schools	with	 zip	 codes	 of	 areas	with	 lower	 economic	
status,	receive	more	resources	than	schools	with	zip	codes	of	more	privileged	areas.	As	
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we	assume	that	the	economic	situation	in	Northeast	Netherlands	is	worse,	compared	
to	 the	 economic	 situation	 in	 other	 areas,	 and	 nevertheless,	 the	 children	 perform	
better	on	language	scores,	it	seems	advisable	to	rethink	this	intervention.	The	second	
implication	concerns	the	importance	of	early	vocabulary.	This	study	showed	that	the	
best	predictor	for	vocabulary	skills	at	age	three,	was	the	vocabulary	score	at	age	two.	
Though,	not	surprisingly,	this	finding	stressed	the	importance	of	learning	oral	language	
skills	at	an	early	age.	As,	 reasoning	 in	 the	opposite	way,	vocabulary	skills	at	age	 two	
are	poor,	 this	means	 that	at	 that	young	age,	disadvantages	 in	vocabulary,	but	also	 in	
reading	comprehension	later	on,	which	heavily	builds	on	vocabulary	skills	(Oakhill	&	
Cain,	2012),	are	already	set.
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Appendix

Average of the Spearman correlations of the key variables of the ten samples (r), the sam-
ple-size (N) and p-values of the t-test, comparing the Spearman correlations of the original 
sample with the averaged Spearman correlation of the ten samples.

  2. 3. 4. 5. 6. 7. 8. 9.

1. Educ. Mother 
r -0.18 0.09 0.05 0.16 0.07 0.12 0.20 0.26
N 785 668 598 824 634 818 937 937
p 0.30 0.33 0.56 0.95 0.35 0.98 0.66 0.75

2. Age wave 1
r -0.65 0.22 0.11 -0.01 -0.02 0.29 0.13
N 932 936 927 984 922 1230 1230
p 0.10 0.26 0.41 0.33 0.56 0.03 0.09

3. Time 1-2 
r -0.21 0.05 -0.06 0.08 -0.20 0.06
N 707 927 748 922 931 931
p 0.25 0.56 0.34 0.38 0.05 0.10

4. NT-2
r 0.17 0.17 0.11 0.43 0.37
N 706 842 703 938 938
p 0.65 0.85 0.95 0.41 0.59

5. COOL-EF2 
r 0.02 0.22 0.34 0.38
N 746 1432 1439 1439
p 0.95 0.96 0.90 0.75

6. ZT-2
r 0.01 0.13 0.10
N 744 982 982
p 1.00 0.32 0.27

7. ZT-3
r 0.25 0.30
N 1430 1430
p 0.56 0.42

8. VOC-2
r 0.84
N 1745
p 0.11

9. VOC-3
r  
N  
p         




