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language  (L2)  phonological  awareness  and  grammatical  ability
were  associated  with  concurrently  measured  L2 logical  operations
skills  and  numeracy  skills  in  a sample  of  bilingual  Turkish  and
Moroccan  (students•  “rst  language  … L1) speaking  kindergarten  stu-
dents  learning  Dutch  (students•  L2). In  a study  of  Canadian  students,
Romano  et  al. (2010)  demonstrated  that  English  vocabulary  in
kindergarten  predicted  third  grade  English  mathematics  achieve-
ment  for  students  whose  L1 was  French.  These studies  suggest  that
L2 language  competence  is important  to  L2 mathematics  outcomes
in  bilingual  and  DLL students.  One would  therefore  expect  English
language  pro“ciency  at  school  entry  to  be predictive  of  English
mathematics  outcomes  at  the  end  of  kindergarten  for  Hispanic  DLLs
in  the  U.S. However,  the  extent  that  this  relation  is a matter  of  lin-
guistic  formatting  of  test  items  is not  completely  clear  (see Abedi
& Lord,  2001 ;  Rhodes, Branum-Martin,  Morris,  Romski,  & Sevcik,
2015 ).

2.1. Kindergarten  numeracy

Kindergarten  number  competencies  (i.e., understanding  of
number  concepts  and  number  relations;  referred  to  as numer-
acy throughout  this  manuscript)  are important  to  children•s
growth  in  mathematics  achievement  (Jordan, Kaplan,  Ramineni,  &
Locuniak,  2009 ) and  are predictive  of  mathematics  learning  disabil-
ity  (Mazzacco  & Thompson,  2005).  Early  numeracy  also  provides  a
foundation  for  later  academic  achievement  (Duncan  et  al., 2007 ),
predicting  children•s  reading  achievement  better  than  early  literacy
skills  (Duncan  & Magnuson,  2011;  Duncan  et  al., 2007 ;  Koponen,
Salmi,  Eklund,  & Aro,  2013)  and  predicting  mathematics  achieve-
ment  through  15  years  of  age (Watts,  Duncan,  Siegler,  & Davis-Kean,
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The software  targets  developmental  learning  trajectories  that
span  from  preschool  to  third  grade.  Its  more  than  200  activ-
ities  are organized  into  topical  learning  trajectories  that  were
designed  based on  a comprehensive  curriculum  research frame-
work  (Clements  &  
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Table  1
Descriptive  statistics  by  time  point  for  the  full  sample  and  by  group.

Variable  Max  Pretest  Posttest

n Mean  SD Skew n Mean  SD Skew

Full  sample
English  numeracy  43  140  13.61  5.40  Š .03 236  20.08  7.85  Š .13
English  applied  problems  63  …a …a …a …a 248  16.34  5.02  Š .69
Spanish  numeracy 43  235  12.33  

Early
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Table  3
Prediction  of  posttest  Spanish  mathematics  
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