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Visuo-spa@al	abili@es	are	key	for	children’s	verbal	number	skills

•  The	acquisi4on	of	number	words	and	their	meaningful	use	(«	verbal	number	skills	»)	represents	a	milestone	in	
early	mathema4cal	development	taking	place	in	the	preschool	years	(1)	

•  Different	research	studies	highlight	the	importance	of	verbal	abili@es	(VA;	e.g.	2,3,4	)	and/or		visuo-spa@al	
abili@es	(VSA;	5,6,7)	for	mathema4cal	development	

•  Understanding	the	role	of	verbal	and/or	visuo-spa4al	abili4es	for	the	development	of	verbal	number	skills	is	
important	with	regard	to	effec4ve	prac4ces	in	early	childhood	educa4on	and	interven4on	

Theore@cal	background	 	
	
	

What	is	the	nature	of	verbal	number	skills?		
	

Are	they	are	primarily	verbal,	or	do	they	call	upon	other	math-
related	processes,	such	as	visuo-spa4al	abili4es?	

	
	

Research	ques@on	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Sample:	N	=	151	kindergarten	children	(80	boys),	Agemean=	5.9	years	(age	range:	4	to	6	
years)	
	
Different	measures	of	VA,	VSA	and	verbal	number	skills	were	administered	(all	tasks	
yielded	acceptable	to	good	internal	consistencies).	Verbal	abili4es	and	VSA	are	both	
broad	concepts	including	a	variety	of	different	tasks	and	facets.	In	the	present	study,	
we	focused	on	different	aspects	that	have	been	related	to	mathema4cs	in	prior	
research	and	considered	them	concurrently	.	
	
Internal	structure	of	the	variable	“verbal	number	skills”	is	confirmed	by	exploratory	
factor	analysis	yielding	a	1-factor	solu4on	

Method	

A)	Descrip4ve	sta4s4cs	and	correla4ons	

Predic@on	of	verbal	number	skills	
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Conclusion	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Discussion	
•  The	concurrent	considera@on	of	different	measures,	within	the	broad	concepts	of	VA	and	VSA	allowed	us	to	gain	informa4on	

about	the	rela@ve	importance	of	these	different	measures	
•  Importance	of	VSA	for	early	math	tasks	that	appear,	at	first	sight,	to	be	primarily	verbal	in	nature		
•  VSA	important	for	novel	math	tasks	(e.g.	7,8)	à	VSA	especially	important	in	the	preschool	years	
•  VSA	as	poten4al	target	of	interven@ons	to	provide	children	with	a	good	founda4on	for	math	learning	
•  Longitudinal	study	required	to	inves4gate	the	predic4ve	role	of	the	different	measures	for	mathema4cal	achievement	in	1st	

grade	

Importance	of	VSA	also	for	number	skills	with	a	strong	
verbal	component	in	young	children	

	

		 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	
1.	Verbal	number	skills	 1	
2.	Expressive	vocabulary	 .37**	 1	
3.	Phonological	awareness	 .33**	 .21*	 1	
4.	Phonological	loop	 .23**	 .05	 .35**	 1	
5.	Visuo-spa4al	sketchpad	 .39**	 .21*	 .29**	 .27**	 1	
6.	Spa4al	percep4on	 .47**	 .36**	 .27**	 .11	 .23**	 1	
7.	Design	copy	 .47**	 .30**	 .34**	 .14	 .27**	 .50**	 1	
8.	Figure	copy	 .44**	 .24*	 .34**	 .20*	 .24*	 .41**	 .55**	 1	
9.	Spa4al	reasoning	 .26**	 .05	 .28**	 .27**	 .34**	 .27**	 .29**	 .25**	 1	
10.	Spa4al	agen4on	 .27**	 .11	 .25**	 .28***	 .15	 .16*	 .31**	 .19*	 -.14	 1	

				Verbal	number	skills	
																								(composite	score)	

Coun@ng	
	(Free	Coun4ng,	backward	coun4ng,	
how	many)	

Number	naming	
Rapid	naming		of	finger	
constella@ons	

Verbal	abili@es	
	Expressive	vocabulary	
(Picture	naming	task)	

Phonological	awareness	
(Rhyming,	phoneme	detec4on	and	
blending,	syllable	segmenta4on,	
rhythm	clapping)	

Phonological	loop	
(Pseudoword	span)	

Visuo-spa@al	abili@es		
Spa@al	percep@on	
(orienta4on	discrimina4on)	

Design	copy	
Figure	copy	
Spa@al	sketchpad	
Spa@al	a`en@on	
Spa@al	reasoning	
(Figural	sequences)	

Model	2	–	VSA	only	

Model	1	–	VA	only	

Phonological	loop	

.31**	(.07)	

.22**	(.08)	

.13	(.07)	
Phonological	awareness	

Expressive	vocabulary	

R2	=	.22	**	(.06)	

Spa4al	percep4on	

Design	copy	

Figure	copy	

Spa4al	reasoning	

Spa4al	agen4on	

Visuo-spa4al	sketchpad	

.19*	(.09)	
.18	(.10)	

.01	(.07)	

-.03
	(.08)	

R2	=	.37**	(.08)	

Model	3	–	VA	and	VSA*	

Spa4al	percep4on	

Design	copy	

Figure	copy	

Spa4al	reasoning	

Spa4al	agen4on	

.19
**	 (.07)	

Visuo-spa4al	sketchpad	

.15	(.10)	
.02	(.07)	

-.04	(.08)	

Phonological	loop	

Phonological	awareness	

Expressive	vocabulary	
R2	=	.40**	(.07)	

Note:	Regressions	computed	with	Mplus	using	FIML	and	MLR	
*	Similar	pa`ern	of	results	when	controlling	for	age	and	socioeconomic	status	
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