
UC Irvine
UC Irvine Electronic Theses and Dissertations

Title
The Role of Executive Function in the Early Academic Achievement of Hispanics: A National 
Study

Permalink
https://escholarship.org/uc/item/0844p2jc

Author
Greenfader, Christa Renee

Publication Date
2017
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0844p2jc
https://escholarship.org
http://www.cdlib.org/


 

 

 

UNIVERSITY OF CALIFORNIA, 

IRVINE 

 

 

The Role of Executive Function in the Early Academic Achievement of Hispanics:  

A National Study 

 

 

DISSERTATION 

 

 

submitted in partial satisfaction of the requirements 

for the degree of 

 

 

DOCTOR OF PHILOSPHY 

 

in Education 

 

 

by 

 

 

Christa Renee Mulker Greenfader 

 

 

 

 

 

 

 

                                                              

         Dissertation Committee: 

Professor Liane Brouillette, Co-Chair 

 Professor George Farkas, Co-Chair 

 Associate Professor Penelope Collins 

Associate Professor Jeannette Mancilla-Martinez 

 

 

 

 

 

 

 

2017 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 2017 Christa R. Mulker Greenfader 

 



ii 

 

TABLE OF CONTENTS 

 
                               Page 

 

LIST OF FIGURES                                 iii 

 

LIST OF TABLES                                 iv 

 

LIST OF APPENDICES  vi 

 

ACKNOWLEDGMENTS                                 vii 

 

CURRICULUM VITAE                                viii 

 

ABSTRACT OF THE DISSERTATION                               xiii 

 

INTRODUCTION                                 1 

 

CHAPTER 1:  What are the Roles of English Oral Language and   19 

  Executive Function in the School Readiness of Hispanic  

  Students?    

 

CHAPTER 2:   What is the Role of Executive Function in the Early  94 

   Elementary School Achievement of Hispanic Students? 

 

CHAPTER 3:   Does Kindergarten Executive Function and its Impact on  153 

  Second Grade Achievement Differ for Hispanics and 

  Monolingual-English Whites? 

 

CHAPTER 4:  Key Findings and Implications  212 

 

 

 

  



iii 

 

LIST OF FIGURES 

 

                                Page 

 

Figure I.1 Overall Model of Dissertation Studies  18 

 

Figure 1.1 Logic Model of Theoretical Framework 86 

 

Figure 1.2 Parent Proficiency in English 87 

 

Figure 1.3 Frequency of Parent’s Use of Spanish to Child 88 

 

Figure 1.4 Frequency of Child’s Use of Spanish to Parent 89 

 

Figure 2.1 Proposed Model of Current Study 150 

  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



iv 

 

LIST OF TABLES 

 

Page 

                

Table 1.1  Descriptive Statistics of Analytic Sample of Hispanics (N=4,362) 79 

 

Table 1.2 Correlation Matrix of Key Predictor and Outcome Variables 80 

 

Table 1.3  Determinants of Kindergarten-Entry English Oral Language 81 

 

Table 1.4 Determinants of Kindergarten-Entry Executive Function  82 

 

Table 1.5 Determinants of Kindergarten-Entry Achievement 83 

  

Table 1.6 Determinants of Kindergarten-Entry Behavioral and Socio-emotional 84 

Skills 

 

Table 1.7 Sobel-Goodman Mediation Test Results 85 

   

Table 2.1  Descriptive Statistics of Analytic Sample of Hispanics (N=4,221) 144 

  

Table 2.2 Correlation Matrix of Key Predictor and Outcome Variables 145 

 

Table 2.3 Determinants of Growth of Executive Function between Kindergarten and 146 

 Second Grade 

  

Table 2.4 Determinants of Second Grade Reading 147 

 

Table 2.5 Sobel-Goodman Mediation Test Results 148 

 

Table 2.6 Determinants of Second Grade Math 149 

 

Table 3.1 Descriptive Statistics of Analytic Sample (Hispanics & Monolingual- 201 

 English Whites) 

 

Table 3.2 Descriptive Statistics of Hispanics by Language Exposure 202 

 

Table 3.3 Correlation Matrix of Key Predictor and Outcome Variables for Hispanics 203 

 and Monolingual-English Whites 

 

Table 3.4 Comparison of Kindergarten-Entry Executive Function of Hispanics of  204 

 Varying Levels of Bilingual Exposure and Monolingual-English Whites 

 

Table 3.5 Moderating Impacts of Kindergarten-Entry EF for Hispanics (compared with 205 

 Monolingual-English Whites) on Second Grade Reading 

 



v 

 

Table 3.6 Moderating Impacts of Kindergarten-Entry EF for Hispanics (compared with 206 

 Monolingual-English Whites) on Second Grade Math 

 

Table 3.7 Moderating Impacts of Kindergarten-Entry Executive Function and English  207 

 Proficiency within Hispanics on Second Grade Reading 

 

Table 3.8 Moderating Impacts of Kindergarten-Entry Executive Function and English  208 

 Proficiency within Hispanics on Second Grade Math 

 

Table 3.9 Executive Function as a Mediator between Kindergarten-Entry (SES, English 209 

 Oral Language) and Second Grade Reading for Hispanics and Whites 

 

Table 3.10 Executive Function as a Mediator between Kindergarten-Entry (SES, English 210 

 Oral Language) and Second Grade Math for Hispanics and Whites 

 

Table 3.11 Sobel-Goodman Mediation Test Results 211 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



vi 

 

LIST OF APPENDICES 

 

            Page 

 

Appendix Table 1.1  Determinants of Kindergarten-Entry English Oral Language  90 

 

Appendix Table 1.2 Determinants of Kindergarten-Entry Executive Function 91 

 

Appendix Table 1.3  Determinants of Kindergarten-Entry Achievement 92 

 

Appendix Table 1.4  Determinants of Kindergarten-Entry Behavioral and Socio-emotional 93 

 Skills 

 

Appendix Table 2.1 Determinants of Growth of Executive Function between Kindergarten 151 

 and Second Grade 

 

Appendix Table 2.2 Determinants of Second Grade Achievement 152

  

 

 

 

 

 

 

  



vii 

 

ACKNOWLEDGMENTS 
 

Executing a dissertation is certainly an independent endeavor; however, I have had tremendous 

personal and professional guidance and support throughout all of my graduate work, for which I 

am extremely grateful.  

 

First and foremost, I would like to acknowledge the support of my husband, David, who has 

stood with me since the beginning, and has been an ongoing source of strength and motivation, 

especially in the final phase of this –sometimes seemingly never-ending – journey. We have 

endured many major life-changing events during the course of this undertaking, and the humor, 

tears, and love that we have shared have helped me keep a clear perspective on what is truly 

important in life. My two sons, Theodore and Mitchell, who were not with us when I started 

graduate school, have provided me with abounding love and joy, and I draw much of my 

inspiration from them. I am continuing to learn how to balance my family and my work, and I 

am extremely grateful for the nurturing warmth and presence of Miss Areli throughout this 

process. I acknowledge my own parents; my father, z”l, taught me the value of hard work and to 

take pride in my accomplishments, and my mother continues to provide me with unwavering 

encouragement. 

 

I gratefully acknowledge the support of my dissertation co-chairs, Liane Brouillette and George 

Farkas, who each in different ways serve as inspirations for me. Liane taught me the importance 

of grounding research in a solid theoretical base, as well as constantly challenged me to consider 

the larger, practical implications of my work. I also am grateful to her for providing me with 

funding for the majority of my graduate studies. From my first stats class, George served as my 

quantitative analysis guru. During my dissertation, he helped me sort through multiple 

approaches in addressing my research questions, teaching me the great value of simplicity. Both 

Liane and George made themselves readily available to me, and I am very grateful for the 

considerable amount of time and feedback that they gave me. 

  

I had the opportunity to work with my other committee members, Penelope Collins and Jeannette 

Mancilla-Martinez, throughout my graduate career. I appreciate both of their feedback and 

thoughtful advice. Penelope encouraged me from the very beginning of my graduate studies, and 

I value the insights she offered, notably in how I think about cognitive and language 

development. Jeannette offered me thorough and constructive feedback on my dissertation, all 

the while reminding me of the pivotal role of research to determine effective ways to provide 

Hispanic students with the appropriate support for their cognitive and academic development.  

 

Finally, the UCI School of Education provided me a valuable network of professional support. I 

am grateful and humbled to have had access to such knowledgeable and kind faculty, who were 

readily available for meetings and advice. Further, I deeply appreciate the support and assistance 

from my peers, especially Liz, Ken, and Tutrang, on my never-ending methodological (i.e., 

STATA) questions.  

 

 
 

 

 



viii 

 

CURRICULUM VITAE 

C h r i s ta  R e n ee  M u l ke r  G ree n f a d e r  
 

 

University of California, Irvine                 Irvine, CA 

Ph.D. in Education       2017 

Master of Arts in Education       2013 

    Dual Specializations:  Educational Policy & Social Context;  

Learning, Cognition, & Development  

      

California State University, Northridge                Los Angeles, CA 

Master of Business Administration, Marketing and Management  2008 

 

University of Southern California                 Los Angeles, CA 

Bachelor of Music, Violin Performance, Magna Cum Laude 2002  

Secondary field of study: English Literature 

______________________________________________________________________________ 
P U B L I C A T I O N S  

 

Articles in Peer-Reviewed Journals 

Greenfader, C. M., & Brouillette, L. (2017) The arts, the common core, and English language  

development in the primary grades. Teachers College Record, 119(9). 

 

Greenfader, C. M., Brouillette, L., & Farkas, G. (2015). Effect of a performing arts program  

on the oral language skills of young English learners. Reading Research Quarterly,  

50(2), 185-203. doi:10.1002/rrq.90 

 

Greenfader, C. M., & Miller, E. B. (2014). The role of access to Head Start and quality ratings  

for Spanish-Speaking Dual Language Learners’(DLLs) participation in early childhood  

education. Early Childhood Research Quarterly, 29(3), 378-388. 

doi:10.1016/j.ecresq.2014.04.011 

 

Greenfader, C. M., & Brouillette, L. (2013). Boosting language skills of English learners  

through dramatization and movement. The Reading Teacher, 67(3), 171-180.  

doi:10.1002/TRTR.1192 

 

Manuscripts Under Review  

Greenfader, C. M., VanAmburg, S., & Brouillette, L. (Accepted pending minor revisions).  

Helping teachers foster foundational literacy skills of young emergent bilinguals through  

arts integration. Journal of Pedagogy, Pluralism, and Practice. 

 

Mancilla-Martinez, Greenfader, C. M., & Ochoa, W. (Revise and resubmit). Spanish-speaking  

preschoolers' conceptual vocabulary knowledge: Towards more comprehensive 

assessment.  

 



ix 

 

Manuscripts in Preparation  

Greenfader, C. M. (In preparation). What are the roles of English oral language and executive  

function in the school readiness of Hispanic students? [Dissertation Chapter 1] 

 

Greenfader, C. M. (In preparation). What is the role of executive function in the early  

elementary school achievement of Hispanic students? [Dissertation Chapter 2] 

 

Greenfader, C. M. (In preparation). Does kindergarten Executive Function and its impact on  

second grade achievement differ for Hispanics and monolingual-English Whites? 

[Dissertation Chapter 3] 

 

Hughes, B., Kalinowski, R., Greenfader, C. M., Zinger, D., Ray, A., Grove, D., & Bailey, D.  

(In preparation). Large-scale study of integrating arts-based and inquiry-based instruction 

in elementary earth science. 

______________________________________________________________________________ 
C O N F E R E N C E  P R E S E N T A T I O N S  

 

Hughes, B., Kalinowski, R., Greenfader, C. M., Zinger, D., Ray, A., Grove, D., & Bailey, D.,  

(2017, May). Evaluation of a large-scale science teaching intervention employing arts  

integrated instruction. Paper presented at the Annual Conference of the American 

Educational Research Association, San Antonio, TX. 

 

Greenfader, C. M. (2017, April). How SES and home language factors contribute to the EF and  

school readiness of Hispanic children at kindergarten entry. Paper presented at the  

Biennial Meeting of the Society for Research in Child Development, Austin, TX. 

 

Greenfader, C. M., & Brouillette, L. (2016, July). Preparing K-2 teachers to foster the English  

development of Hispanic ELs through dramatic play & dance. Poster presented at the 

National Research Conference on Early Childhood, Washington, DC. 

 

Hughes, B., Kalinowski, R., Zinger, D., Ray, A., Grove, D., Bailey, D., & Greenfader, C. M.   

(2016, April). Visual and performing arts instruction of science: An alternative  

instructional approach. Poster presented at the Annual Conference of the National 

Association for Research in Science Teaching, Baltimore, MD. 

 

Mancilla-Martinez, J., Greenfader, C. M., & Ochoa, W. (2015, December). Spanish-speaking  

preschoolers’ conceptual vocabulary knowledge: Towards more comprehensive 

assessment. Paper presented at the Annual Conference of the Literacy Research 

Association. 

 

Greenfader, C. M., & Brouillette, L. (2015, March). The impact of integrating arts activities  

with literacy lessons on the oral language of K-2 Spanish-English bilingual students.  

Poster presented at the Biennial Meeting of the Society for Research in Child 

Development, Philadelphia, PA. 

 

 



x 

 

Greenfader, C. M., & Brouillette, L. (2014, October). Fostering the oral language of K-2  

English Learners through the arts. Paper presented at the Fall 2014 Conference of the  

California Council on Teacher Education, San Diego, CA. 

Mancilla-Martinez, J., & Greenfader, C. M. (2014, July). Spanish-speaking preschoolers’ 

vocabulary: Tracking progress and facilitating development. Paper presented at the 

Annual Conference of the Society for the Scientific Study of Reading, Santa Fe, NM. 

Miller, E. B., & Greenfader, C. M. (2014, March). Spanish-speaking Dual Language Learners’ 

(DLLs) participation in Head Start. Paper presented at the Spring Conference for the 

Society of Research on Educational Effectiveness, Washington, DC 

______________________________________________________________________________ 
U N I V E R S I T Y  T E A C H I N G  &  R E S E A R C H  

E X P E R I E N C E  

 

California State University, Dominguez Hills      

Adjunct Lecturer         

Courses: Immigrant Families & Children in the U.S. (Fall, 2017; Summer, 2017; Spring, 2016); 

Cognition, Language, & Schooling (Fall, 2017; Spring, 2017); Parenting (Fall, 2017); Early 

Language & Literacy Development (Spring, 2017; Spring, 2016) 

 

University of California, Irvine        

Teaching Associate (Lecturer)        

Courses: Origins, Purposes, and Central Issues in K-12 Education (Spring, 2016); 21st Century 

Literacies (Winter, 2016) 

 

Teaching Assistant  
Courses: 21st Century Literacies (Summer, 2015); Foundations in Education (Winter, 2015); 

Instructional Design & Technology (Summer, 2013); Ethics in Education (Spring, 2012); Child 

Development (Winter, 2012; Fall, 2011)  

Graduate Student Researcher      
� ESCAPE (2016 – 2017): Analysis of quantitative data on a National Science Foundation (NSF) 

grant, examining the impact of visual and performing arts instruction on the science learning of 

students in grades 3 - 5 

� Teaching Artist Project (2012 – 2015): Analysis of quantitative data on a U.S. Department of 

Education-funded project (Arts and Education Model Development and Dissemination grant), 

examining the effectiveness of a San Diego-based teacher professional development program 

that uses arts-based lessons to promote oral language development of K-2 English learners  

 

California State University, Northridge     Northridge, CA 

Teaching Associate, Marketing      2006 – 2008 

� Ran marketing lab to assist undergraduates with writing marketing plans 

� Graded all marketing plans 



xi 

 

______________________________________________________________________________ 

A D D I T I O N A L  T E A C H I N G  E X P E R I E N C E  

 

LA’s BEST (After-school Program)     Los Angeles, CA 

Violin Program Director & Enrichment Instructor    2013 - Current 

� Oversee violin enrichment classes at four LAUSD schools (approximately 175 students, grades 

1-5) 

� Create and implement curriculum  

� Supervise teachers at different sites 

� Teach violin and music theory  

 

Self-Employed         Southern CA 

Violin and Viola Teacher       1997 - Current 

� Teach students of all levels and ages violin and viola 

� Organize student events, including summer music camps, student recitals, string workshops and 

guest master classes and seminars 

 

LEAP (Learning Enrichment After-school Program)   Inglewood, CA 

Enrichment Instructor        2009 - 2011 

� Created and implemented curriculum for violin music classes 

� Taught violin and music theory five days a week to approximately 120 K-8 students within five 

Inglewood School District partnering schools 

� Organized community and showcase events, including two annual Wood Awards 

performances, in which 52 violin students from different schools joined to perform for a full 

audience at Inglewood HS 

 

Brain Gym         Southern CA 

Academic Tutor        2002 - 2004 

� Tutored K-8 grade students in all academic subjects 

� Tutored high school students in English, History, Social Studies, Spanish and French 

� Taught English Language Learners (K-12 and community college students) 

______________________________________________________________________________ 
A W A R D S  

 

Honors 

� University of Southern California: Gerald Hurwitz Memorial Endowed Music Scholarship, 

2000-02 

� University of Southern California: The Dean’s List, 1999-2002 

� The Santa Barbara Foundation: Joyce H. Fahlman Music Scholarship, July 2000 

� The National Dean’s List, 1997-98 (Biola University) 

Travel Grants 

� UCI Associated Graduate Students travel grant for 2017 Society of Research in Child 

Development Biennial Meeting 

� UCI School of Education travel grant for 2017 Society of Research in Child Development 

Biennial Meeting 



xii 

 

� UCI School of Education travel grant for the 2015 Society of Research in Child Development 

Biennial Meeting 

� UCI School of Education travel grant for the Fall 2014 Conference of the California Council 

on Teacher Education 

� UCI School of Education travel grant for the 2014 Society for the Scientific Study of 

Reading Annual Conference 

� University of California Educational Evaluation Center (UCEC) invited participant and travel 

grant, Summer Institute 2013 

 

______________________________________________________________________________ 
S E R V I C E  

 

� Ad hoc reviewer: 

o Applied Psycholinguistics 

o Multicultural Perspectives 

o Bilingual Research Journal 

o Journal of Teacher Education 

o SAGE Open 

o System: An International Journal of Educational Technology and Applied 

Linguistics 

 

� Associated Doctoral Students in Education (ADSE), Elected cohort representative, 

School of Education, University of California, Irvine  

______________________________________________________________________________ 

A F F I L I A T I O N S  &  M E M B E R S H I P S  

 

� American Educational Research Association (AERA) 

� Society for Research in Child Development (SRCD) 

� Society for the Scientific Study of Reading (SSSR) 

 

  

  



xiii 

 

ABSTRACT OF THE DISSERTATION 

 

The Role of Executive Function in the Early Academic Achievement of Hispanics:  

 

A National Study 

 

By 

 

Christa Renee Mulker Greenfader 

 

Doctor of Philosophy in Education 

 

 University of California, Irvine, 2017 

 

Professor Liane Brouillette, Co-Chair 

 

Professor George Farkas, Co-Chair 

 

 

 

Hispanics represent a large and rapidly growing segment of students in U.S. schools. 

Thus, it is imperative for educators to find effective solutions to equip young Hispanics with the 

skills that they will need to thrive academically. There is strong consensus about the importance 

of English oral language skills for future academic performance, but less is known about how 

other cognitive skills, which are not necessarily predicated on English abilities, might aid young 

Hispanics as they enter elementary school. One such skill is executive function (EF). EF is 

composed of three main competencies: inhibitory control, working memory, and cognitive 

flexibility. Previous research links early EF to future academic performance, but few studies 

have focused specifically on the EF of Hispanic children. 

This dissertation is composed of three studies focused on Hispanic children’s 

kindergarten EF and how EF relates to other school readiness skills and future academic 

achievement. Data from the Early Childhood Longitudinal Study, Kindergarten Class of 2010-11 

(ECLS-K:2011) is used. As the largest and most recent, nationally-representative dataset, the 
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ECLS-K:2011 offers a generalizable overview of the EF skills of many young Hispanics in the 

U.S. and how such abilities relate to their academic performance.  

The first study investigates: (1) how kindergarten-entry EF and English oral language 

skills of Hispanic children vary by socioeconomic status (SES), prematurity, and home language 

factors; and (2) if EF mediates the impact of SES, prematurity, and English oral language on 

kindergarten-entry English reading, math, approaches to learning, and socio-emotional skills. 

The second study examines: (1) how the growth of Hispanic children’s EF between kindergarten 

and second grade varies as a result of SES and English oral language skills; and (2) if 

kindergarten EF mediates the relationship between SES and English oral language and second 

grade reading and math. The third study compares the EF of Hispanics and monolingual-English 

Whites, specifically examining: (1) if EF skills at kindergarten entry differ for monolingual-

English Hispanics, bilingual Hispanics, monolingual-Spanish Hispanics, and monolingual-

English Whites; (2) if the impact of kindergarten-entry EF on second grade math and reading 

differs between Hispanics and monolingual-English Whites and Hispanics of varying levels of 

English proficiency; and (3) any differences in the mediating role of EF between kindergarten-

entry SES and English oral language skills and second grade achievement for Hispanics and 

monolingual-English Whites. 

Results from the first study suggest that EF mediates the impact of SES, English oral 

language, and premature birth on kindergarten-entry academic, behavioral, and socio-emotional 

skills. Results from the second study indicate EF as a predictor of second grade reading and 

math, and, working memory in particular, as a mediating mechanism between kindergarten-entry 

SES and English oral language and future achievement. Results from the third study provide no 

evidence of a bilingual or bicultural advantage on EF for Hispanics, but suggest that kindergarten 
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EF – primarily working memory – is more beneficial for the future academic achievement of 

Hispanics than monolingual-English Whites, and particularly for those Hispanics with the 

weakest level of English proficiency. 

These three studies provide evidence that EF, and especially working memory, impacts 

the school readiness skills and future academic achievement of Hispanic children. Results from 

this dissertation suggest that early interventions targeted at boosting EF could potentially benefit 

the future achievement of Hispanic students. 
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Introduction 

Hispanics represent the largest ethnic minority in the U.S., comprising over 17% of the 

population (Stepler & Brown, 2016), and, despite recent slowing growth rates, this segment 

accounted for over half of the country’s population growth since 2000 (Krogstad, 2016). This 

growth is perhaps most evident in the shifting demographics of U.S. schools. Hispanics currently 

represent 25% of U.S. students in public elementary and secondary schools – a percentage which 

is projected to continue to increase (Institute of Education Sciences, 2017; Kena et al., 2015; 

Musu-Gillette, Robinson, McFarland, KewalRamani, Zhang, & Wilkinson-Flicker, 2016). As 

this already large population of students continues to grow, it is imperative for educators, 

researchers, and policymakers to find effective solutions to equip young Hispanics with the skills 

that they will need to thrive academically as they begin schooling.  

Previous research on Hispanic children has focused on academic skills. This research 

indicates an achievement gap between Hispanics and non-Hispanic Whites that persists 

throughout schooling (Hemphill & Vanneman, 2011; Lee, 2002; Reardon & Galindo, 2009). 

Hispanic children enter kindergarten performing below their White peers on both reading and 

math assessments, and despite making initial academic gains, they continue to trail White 

students throughout schooling (Reardon & Galindo, 2009). Further, these differences in reading 

and math scores have remained largely unchanged for 20 years (Musu-Gillette et al., 2016). 

Contributing to the achievement gap is the fact that many young Hispanics come from low 

socioeconomic status (SES) backgrounds (Fryer & Levitt, 2006) and homes where English is not 

primarily spoken (Aud, Fox, & KewalRamani, 2010). Hispanic children constitute the single 

largest group of children living in poverty (Lopez & Velasco, 2011), and poverty is a well-

established risk factor for academic achievement and other outcomes (Brooks-Gunn & Duncan, 
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1997; Sirin, 2005). Likewise, on average, the education level of Hispanic parents is lower than 

that of White parents. Hispanic parents are four times more likely than White parents to have not 

completed high school (Galindo & Reardon, 2006), and research indicates that parents with 

higher education levels tend to engage their children more frequently, on average, in cognitive 

activities and literacy practices (Davis-Kean, 2005), resulting in higher academic performance. 

Additionally, English oral language (i.e., receptive and expressive vocabulary) is a predictor of 

English literacy development (August & Shanahan, 2006; Roberts & Neal, 2004; Uccelli & Páez, 

2007; Yesil-Dagli, 2011) and future academic success (Hoff, 2013) for both monolingual and 

bilingual children. 

Less is known about how other developmental processes, such as non-domain-specific 

cognitive skills like executive function (EF) – which are not necessarily predicated on English 

language skill – might contribute to the academic abilities of Hispanic students. EF is an 

umbrella term for such higher order cognitive competencies as inhibitory control, working 

memory, and cognitive flexibility – also referred to as attention shifting (Diamond, 2013; 

Miyake, Friedman, Emerson, Witzki, Howerter, & Wager, 2000) – that people rely on for 

creating and executing strategies, decision making, goal setting, and achieving goals. In studies 

not exclusively focused on Hispanics, EF – and related behaviors – has been linked to the 

academic performance of preschoolers (Allan & Lonigan, 2011; Fuhs, Nesbitt, Farran, & Dong, 

2014; Weiland, Barata, & Yoshikawa, 2014) and found to predict academic achievement 

throughout schooling (Best, Miller, & Naglieri, 2011; Duncan et al., 2007; McClelland, Acock, 

& Morrison, 2006; Welsh, Nix, Blair, Bierman, & Nelson, 2010). Further, there is a body of 

work that suggests a bilingual advantage for EF (Bialystok, 1999; Kroll & Bialystok, 2013); that 

is, bilinguals perform better on EF tasks than monolinguals. Some research suggests that this 
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may also be the case for Spanish-English bilingual students (Carlson & Meltzoff, 2008). Yet 

studies specifically focusing on the EF of Hispanics are scant, and questions such as how EF 

corresponds to the academic performance of Hispanic students, how it relates to varying levels of 

home language environments and SES, and if its role differs between Hispanics and 

monolingual-English Whites and Hispanics of varying levels of English proficiency have yet to 

be answered.  

Theoretical Framework 

This dissertation is grounded in interactionist (Meisels, 1998) and bioecological 

(Bronfenbrenner & Morris, 2006) frameworks, which each illustrate the dynamic nature of 

human development, shaped by both individual attributes and environmental factors. The 

interactionist perspective on school readiness (Meisels, 1998) acknowledges the bidirectional 

relationship between child-driven traits and environmental conditions. A child’s individual traits 

contribute to his/her environment, interacting with different conditions and shaping the child’s 

development and subsequent achievement. Under this view, “children’s skills are not considered 

to be solely inborn nor primarily externally contingent; rather, they reflect joint contributions of 

inheritance and experience” (pp. 14-15). Given the neurobiological underpinnings of EF 

(Anderson, 2002; Best & Miller, 2010; Blair, 2002; Blair & Raver, 2015), as well as its 

malleability (Diamond & Lee, 2011; Lawrence, 2015), this model is helpful when trying to 

understand both how EF evolves and how it potentially contributes to learning. 

The bioecological model suggests that development stems from the interplay between 

person, process, context, and time (Bronfenbrenner & Morris, 2006). Similar to the interactionist 

perspective, bioecological theory acknowledges both personal and environmental (context and 

time) contributions to development, but highlights the influences of proximal processes, which 
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consist of the interactions between the individual and environment. These proximal processes 

impact development, yet their effects vary based on personal traits and environmental contexts. 

For the purposes of this dissertation, I am largely interested in the proximal processes involving a 

child’s development of EF and home language environment (e.g., varying levels of Spanish and 

English usage and proficiency), and how these contribute to overall academic achievement.  

Finally, I draw upon a protective mechanisms framework (Rutter, 1987). Rutter considers 

the various risks that a person faces and how these interact with other factors. He defines risk as 

a process or “mechanism” that is moderated through interactions with other factors. From this 

approach, risk is understood to be either exacerbated by vulnerability factors or mitigated by 

protective mechanisms. For many young Hispanics, low SES backgrounds and minimal English 

exposure seemingly places them at risk for academic achievement; however, a key component of 

this dissertation is to investigate the possibility of EF serving as a protective mechanism for 

young Hispanics by examining if EF: (1) mediates the relationship between SES and English oral 

language and future academic achievement; and (2) is moderated by ethnicity (Hispanics 

compared with Whites) and English language proficiency. 

Data 

All three studies use data from the Early Childhood Longitudinal Study, Kindergarten 

Class of 2010-11 (ECLS-K:2011). The ECLS-K:2011 is an ongoing, federally-funded study that 

has followed a nationally representative sample of kindergarteners through the fifth grade. 

Participants were randomly selected prior to the 2010-11 school year, through a three-stage, 

complex survey design. First, the country was divided into primary sampling units (PSUs) by 

county, and 90 PSUs were selected. Next, schools or programs that educated kindergarten-age 

children within those 90 PSUs were selected. Finally, kindergarteners within the sample schools 



5 

 

were chosen. Data were obtained in the Fall and Spring of each school year from a variety of 

sources including interviews with parents, self-administered questionnaires completed by 

teachers and school administrators, and one-on-one assessments of the children. The dataset 

includes detailed demographic information such as a composite variable of SES, home language 

usage, ethnic heritage/country of origin, and immigration history of the family. Further, in 

addition to achievement variables (reading and math), it includes measures of executive function, 

as well as approaches to learning and socio-emotional competencies. The entire ECLS-K:2011 

dataset is composed of approximately 18,000 kindergarteners from roughly 970 schools during 

the 2010-11 school year. Hispanic students comprise approximately 25% of the original sample. 

This dataset is optimal for my dissertation as it offers a nationally-representative 

overview of cognitive, academic, behavioral, and socio-emotional skills of Hispanics, as well as 

key demographic information, enabling a snapshot into the developmental skills of this growing 

population of students and paving the way for future research examining developmental 

processes at a finer-grained level. 

Overview of Studies  

Figure I.1 illustrates the overall model of the main questions addressed in this dissertation. 

Study 1: What are the Roles of English Oral Language and Executive Function in 

the School Readiness of Hispanic Students?. The first study seeks to tease apart the impacts of 

kindergarten-entry EF and English oral language skills on other school readiness skills of 

Hispanic children. As a first step, I investigate determinants of EF and English oral language. 

The first research question in this study is thus: To what extent do SES, prematurity, and home 

language factors uniquely contribute to a Hispanic child’s English oral language and EF at 

kindergarten entry?  
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 The impact of SES on cognitive and academic skills is well documented (e.g., SES and 

English oral language: e.g., Hart & Risley, 2003; Kieffer, 2012; SES and EF: Blair & Raver, 

2015; Hackman & Farah, 2009; Noble, McCandliss, & Farah, 2007; Noble, Norman, & Farah, 

2005; Raver, Blair, & Willoughby, 2013; Sarsour, Sheridan, Jutte, Nuru-Jeter, Hinshaw, & 

Boyce, 2011). Yet, the role of SES, after accounting for other factors such as preterm birth, home 

language factors, a child’s English oral language proficiency, and how EF fits into the equation 

has yet to be established, especially within Hispanic children. Therefore, the second research 

question asks: What are the determinants of Hispanic children’s English reading and math 

achievement and behavioral and socio-emotional skills at kindergarten entry? In particular, to 

what extent does EF contribute to these academic and behavioral outcomes? This question 

explores the potential of EF serving as a mediator in the relationships between SES, prematurity, 

and/or English oral language and other school readiness skills of Hispanic children. Findings 

from this first study suggest a key role that EF plays in Hispanics’ early academic lives, 

illustrating its relationships with other important school-readiness skills, and indicating that it 

might serve as a protective mechanism against such risk factors as low-SES background, limited 

English exposure and/or proficiency, and preterm birth.  

 Study 2: What is the Role of Executive Function in the Early Elementary School 

Achievement of Hispanic Students?. Executive function, and its related behaviors, has been 

established as consisting of important cognitive skills for the future academic success of all 

students (Allan & Lonigan, 2011; Duncan et al., 2007; McClelland et al., 2006; Welsh et al., 

2010). Yet, few studies have focused on the EF of Hispanic students, examining factors that 

contribute to its growth during the early elementary years, and the extent to which EF might 
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mediate the relationship between kindergarten-entry SES and English oral language skills and 

later academic performance. 

This second study aims to address these issues. The first research question addressed is: 

How does the EF growth of Hispanic children between the Fall of kindergarten and Spring of 

second grade vary as a function of SES and English oral language skills at school entry? The 

second and third research questions investigate second grade reading and math outcomes, 

respectively, and are two-pronged. Specifically, research question two asks: To what extent does 

the kindergarten EF of Hispanic students mediate the relationship between SES and English oral 

language skills and second grade reading achievement?; and Does the kindergarten EF of 

Hispanic students uniquely predict second grade reading achievement, net of other school 

readiness skills? Finally, research question three asks: To what extent does the kindergarten EF 

of Hispanic students mediate the relationship between SES and English oral language skills and 

second grade math achievement?; and Does the kindergarten EF of Hispanic students uniquely 

predict second grade math achievement, net of other school readiness skills? Findings from 

these questions suggest the role of kindergarten EF, specifically working memory, in the later 

academic performance of Hispanic students, and that it may act as a protective buffer from 

potential risk factors such as low SES-backgrounds and limited English oral language skills. 

 Study 3: Does Kindergarten Executive Function and its Impact on Second Grade 

Achievement Differ for Hispanics and Monolingual-English Whites?. The majority of 

Hispanic children live in households where Spanish is spoken – at least to some extent (Aud et 

al., 2010; Krogstad & Gonzalez-Barrera, 2015). Research suggests a bilingual advantage on EF 

tasks (Bialystok, 1999; Kroll & Bialystok, 2013), net of SES impacts (Calvo & Bialystok, 2014; 

Carlson & Meltzoff, 2008; Engel de Abreu, Cruz-Santos, Tourinho, Martin, & Bialystok, 2012). 
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Yet, research on a bilingual advantage for Hispanics on EF competencies is scant and offers 

somewhat contradictory findings (e.g., Carlson & Meltzoff, 2008; Foy & Mann, 2014; Wanless, 

McClelland, Tominey, & Acock, 2011) – partially due to differences in conceptualizing and 

measuring EF (Goldstein, Naglieri, Princiotta, & Otero, 2014). Recent analysis of the ECLS-

K:2011 indicates that Hispanics perform below Whites on EF tasks at kindergarten entry (Little, 

2017), but it does not take into account any level of bilingual exposure. Thus, the first research 

question in this third study asks: Do EF skills at kindergarten entry differ for: monolingual-

English Hispanics, bilingual Hispanics, monolingual-Spanish Hispanics, and monolingual-

English Whites? 

Additionally, research has suggested an EF advantage for children in dual language 

environments despite low-SES backgrounds and displaying lower verbal skills than monolingual 

peers (Carlson & Meltzoff, 2008; Engel de Abreu et al., 2012). Carlson and Meltzoff speculate 

that young Spanish-English Hispanics may be “doing more with less.” They found that, even 

though Spanish-English Hispanics trailed White students in verbal abilities and came from lower 

SES backgrounds, they performed higher on EF tasks, seemingly tapping into other cognitive 

abilities. The second two questions in this study extend this hypothesis to investigating if there 

are heterogeneous impacts of EF on the academic achievement of Hispanics and monolingual-

English Whites and Hispanics with varying levels of English proficiency, examining potential 

moderation and moderated mediation. Specifically, research question two asks: Does the impact 

of kindergarten-entry EF on second grade achievement differ between: Hispanics and 

monolingual-English White students; and Hispanics of varying levels of English proficiency at 

kindergarten entry? And research question three investigates: When kindergarten EF mediates 

the relationship between kindergarten-entry (SES, English oral language) on second grade 
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reading and math, does the process differ for Hispanics and monolingual-English White 

students? 

Although findings from this study do not exhibit evidence of a bilingual or bicultural 

advantage for Hispanics on EF tasks at kindergarten entry, the results suggest that EF, 

particularly working memory, differentially benefits future reading and math achievement of 

Hispanics, when compared with monolingual-English Whites, and the benefits appear most 

pronounced for those with the least amount of English proficiency. This provides evidence of the 

“doing more with less” hypothesis, and working memory appears to be a key compensatory 

mechanism for young Hispanics. 

Significance 

This study has important practical and policy implications, as well as paves the way for 

future research. Findings from the first study offer practitioners, researchers, and policymakers a 

current national overview of the home language factors and SES backgrounds of young Hispanic 

students entering U.S. schools and how these elements contribute to their cognitive, academic, 

and socio-emotional skills at kindergarten entry. Teasing apart the differences in impacts of SES 

and various home language factors, particularly when considering such nuanced language factors 

as parents’ proficiency and the amount of English spoken between child and parents(s), can help 

early elementary teachers better understand the backgrounds of their young students. Finally, 

findings from all three studies illustrate the import of EF, particularly working memory, for 

kindergarten-entry and second grade academic skills of Hispanics. This study offers educators 

who are looking for ways to better support Hispanic children’s cognitive and academic 

development, insight into the potential value of incorporating curricula that focus on enhancing 

EF, and primarily working memory, competencies.  
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Chapter 1: What are the Roles of English Oral Language and Executive Function in the 

School Readiness of Hispanic Students? 

 

Abstract 

The number of Hispanic students in the U.S. is growing, and more attention is being given to this 

population of learners. Yet little is known about the cognitive skills that they possess upon 

kindergarten entry. The current paper focuses on the school readiness of Hispanic children, with 

specific attention given to the role that English oral language and executive function (EF) have in 

relation to academic and behavioral skills at kindergarten entry. The first research question 

examines how the EF and English oral language of Hispanic children vary by SES, prematurity, 

and home language factors. The second research question investigates if EF mediates the impact 

of SES, prematurity, and English oral language on kindergarten-entry English reading, math, 

approaches to learning, and socio-emotional skills. A subsample of 4,362 Hispanic children from 

the Early Childhood Longitudinal Study - Kindergarten Class of 2010-11 is used. EF and math 

were assessed in Spanish for those who did not have the requisite level of English skill to take 

the assessments in English. Multiple regressions indicate that: (1) SES, prematurity, and English 

oral language uniquely predict EF; (2) EF mediates the relationship between SES, prematurity, 

and English oral language and English reading and math at school entry; (3) working memory is 

a large and significant predictor of both English reading and math; and (4) EF, specifically 

inhibitory control, mediates the impact of SES, prematurity, and English oral language on 

approaches to learning and socio-emotional skills. Implications are discussed.   

Keywords: Hispanic children, Executive function, English oral language, school readiness 
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What are the Roles of English Oral Language and Executive Function in the School Readiness of 

Hispanic Students? 

 

 The demographic landscape of schools in the United States is changing. Hispanics 

represent the fastest growing segment of U.S. students (Kena et al., 2015; Musu-Gillette, 

Robinson, McFarland, KewalRamani, Zhang, & Wilkinson-Flicker, 2016), a trend that is 

predicted to continue (Kena et al., 2015). In contrast, the proportion of those who are White has 

been steadily shrinking and is predicted to continue to decrease (Kena et al., 2015). Yet even as 

school demographics are shifting, an academic gap between Hispanic and White students persists 

(Hemphill & Vanneman, 2011; Lee, 2002; Reardon & Galindo, 2009). In order to best support 

the academic development of the growing group of young Hispanics, educators need a better 

understanding of the: (1) skills that young Hispanic children possess as they prepare to enter 

kindergarten; and (2) factors that contribute to those school readiness skills.  

The skills with which children enter kindergarten lay the groundwork for their future 

academic success. Indeed, early academic abilities have been shown to predict future academic 

performance (Duncan et al., 2007); however, research also suggests the role of other cognitive, 

behavioral, and socio-emotional skills in academic outcomes (Brock, Rimm-Kaufman, 

Nathanson, & Grimm, 2009; Grissmer & Eiseman, 2008; McClelland, Acock, & Morrison, 

2006). An umbrella term for the network of higher order cognitive processes is executive 

function (EF) skills (or executive functioning), which consist of three core domains: inhibitory 

control, working memory, and cognitive flexibility – also referred to as attention shifting or 

attentional flexibility (Diamond, 2013; Miyake, Friedman, Emerson, Witzki, Howerter, & 

Wager, 2000). These cognitive processes enable a child to attend to the tasks at hand, draw 

connections between information, and adapt to novel information and procedures. Research has 

indicated that EF benefits a child’s academic performance, after controlling for socio-emotional, 
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behavioral, and even early academic skills (Blair, 2002; Brock et al., 2009; Fitzpatrick, 

McKinnon, Blair, & Willoughby, 2014; Nguyen, 2016). Furthermore, EF is a likely contributor 

to such non-academic skills as socio-emotional and behavioral competencies (Bierman, Nix, 

Greenberg, Blair, & Domitrovich, 2008; Riggs, Jahromi, Razza, Dillworth-Bart, & Mueller, 

2006). However, most research thus far has broadly looked at EF of all students and not focused 

on EF as a school readiness skill for specific groups of students.   

Not all children arrive at kindergarten with comparable skills to assist them in their 

academic pursuits. Research illustrates racial and socioeconomic status (SES) differences in a 

variety of school readiness skills of young children, including academics (García & Weiss, 2015; 

Reardon & Portilla, 2016), EF (Little, 2017), and socio-emotional and behavioral competencies 

(García & Weiss, 2015; Guerro et al. 2013). Additionally, early English oral language 

contributes to school readiness skills; children exhibiting lower English abilities perform worse 

on academic and cognitive assessments (August & Shanahan, 2006; Hoff, 2013; Snow & 

Dickinson, 1991; Vukovic & Lesaux, 2013), as well as social skills (Spira, Bracken, & Fischel, 

2005), at school entry and throughout schooling. Research also traces even earlier impacts on 

school readiness skills; premature birth negatively impacts both academic and cognitive skills 

(Anderson & Doyle, 2004; Mulder, Pitchford, Hagger, & Marlow, 2009; Rose, Feldman, & 

Jankowski, 2011; Williams, Dunlop, Kramer, Dever, Hogue, & Jain, 2013). 

 The consequences of such influences have important implications for young Hispanic 

children. Hispanic children constitute the single largest group of children living in poverty 

(Lopez & Velasco, 2011), and poverty is a well-established risk factor for compromised 

academic and cognitive skills (Brooks-Gunn & Duncan, 1997; Sirin, 2005). Many Hispanic 

children also face English language challenges. Approximately 70% of elementary and 
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secondary Hispanic students come from homes where a language other than English is spoken 

(to some degree), and, while bilingual exposure is certainly not a risk factor, nearly 20% of these 

children speak English with difficulty (Aud, Fox, & KewalRamani, 2010). 

 Research tends to focus on the challenges, such as low SES backgrounds and less 

English language exposure, that many young Hispanics face, rather than skills that they may 

have developed through early experiences. An important line of questioning might consider 

supportive mechanisms that can potentially aid young Hispanic children as they prepare to enter 

school – that is, understanding the influences on school readiness skills that are not necessarily 

predicated on English language and that potentially mediate the impact of such risk factors as 

SES, English oral language, and prematurity. This paper aims to address these issues. 

Specifically, I first examine how EF and English oral language vary by SES, prematurity, and 

home language factors. Next, I seek to determine the role of EF in academic achievement and 

behavioral/socio-emotional skills at school entry, above and beyond SES, prematurity, and 

English oral language.  

Hispanics in U.S. schools 

The number of Hispanic children represented in U.S. schools is rapidly increasing. 

Predictions based on census data indicate that, by 2050, there will be more school-age Hispanic 

children than school-age non-Hispanic White children (Fry & Gonzales, 2008). Yet, despite 

these changing demographics, an achievement gap between Hispanics and non-Hispanic Whites 

is evident at kindergarten entry and persists throughout schooling (Hemphill & Vanemann, 2011; 

Lee, 2002; Reardon & Galindo, 2009). Historically, Hispanic children enter kindergarten trailing 

their White peers in both reading and math abilities (Hoff, 2013; Lee & Burkam, 2002; Mancilla-

Martinez & Lesaux, 2011; National Center for Education Statistics, 2013; Reardon & Galindo, 
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2009). While this gap narrows over time it never closes, despite the fact that Hispanic students 

oftentimes exhibit greater academic gains compared to monolingual Whites in the early 

elementary years (Reardon & Galindo, 2009). In a recent review of data from the Early 

Childhood Longitudinal Study - Kindergarten Class of 1998-99 (ECLS-K), Early Childhood 

Longitudinal Study - Kindergarten Class of 2010-11 (ECLS-K:2011), and Early Childhood 

Longitudinal Study - Birth Cohort (ECLS-B), Reardon and Portilla (2016) report a narrowing of 

the Hispanic and White gap in academic skills at kindergarten entry, yet the fact is that a gap 

remains. Yet, at grades 4, 8, and 12, Hispanic students trail their White peers by approximately 

20 points in both reading and math (Musu-Gillette et al., 2016), and, even as more Hispanic 

children are represented in U.S. schools, this gap has remained fairly unchanged between 1992 

and 2003 (Musu-Gillette et al., 2016). Especially in light of the growing number of Hispanic 

children in U.S. schools, it is imperative that educators, researchers, and policymakers address 

the factors behind such disparities. 

School readiness 

School readiness is multidimensional; it consists of traits and skills beyond general 

knowledge. Nearly 20 years ago, the National Education Goals Panel established five dimensions 

of school readiness including: (1) physical well-being and motor development, (2) socio-

emotional development, (3) approaches to learning, (4) language development, and (5) cognition 

and general knowledge (Kagan, Moore, & Bredekamp, 1998). Physical well-being and 

development refer to overall health, physical development, and the development of gross and 

fine motor skills that children will utilize for academic tasks, ranging from the ability to sit for 

extended periods of time to utilizing pens and pencils. Socio-emotional development pertains to 

a child’s ability to interact socially and to interpret and express feelings, allowing for cooperation 
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between children such as turn-taking. Approaches to learning include curiosity, enthusiasm, 

creativity, and persistence –all of which translate into a child’s ability to pay attention, follow 

directions, stay on task, etc. Language development refers to receptive and expressive language, 

as well as print knowledge, narrative abilities, and phonological awareness. Lastly, cognition and 

general knowledge consist of knowledge of shapes and spatial relations, problem solving 

techniques, logic, representational thought, as well as social convention knowledge.  

Executive function. Underlying many of these dimensions is executive function, which 

is “an overarching term that refers to mental control processes that enable physical, cognitive, 

and emotional self-control and are necessary to maintain effective goal-directed behavior” 

(Corbett, Constantine, Hendren, Rocke, & Ozonoff, 2009, p. 210). There are numerous 

definitions of EF, but most indicate its role in goal-oriented action (e.g., Barkley, 2011; Best & 

Miller, 2010; Luria, 2006; McCloskey, Perkins, & Van Divner, 2009; see also Goldstein, 

Naglieri, Princiotta, & Otero, 2014) – suggestive of how important it is for school readiness. 

While EF spans multiple dimensions of school readiness, research suggests it as a separate and 

unique entity. Evidence from neurobiological research supports this, showing an association 

between activity patterns in the prefrontal cortex and EF processes (Anderson, 2002; Best & 

Miller, 2010; Blair, 2002; Blair & Raver, 2015), which indicates a neurobiological basis for these 

cognitive processes. This differs from socio-emotional competencies and approaches to learning, 

which are behavioral manifestations of sophisticated cognitive processes and an individual’s 

temperament. For example, unlike self-regulation, which is behavioral and largely driven by 

temperament, EF encompasses the cognitive processes of regulation that are derived from a 

neural framework (Blair & Razza, 2007). Therefore, whereas effortful control/temperament is 
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somewhat predetermined, EF can be malleable, as suggested by EF intervention studies 

(Diamond & Lee, 2011; Lawrence, 2015).  

A widely accepted framework of EF is that it consists of three primary components: 

inhibitory control, working memory, and cognitive flexibility (Diamond, 2013; Miyake et al., 

2000). Diamond (2013) defines inhibitory control as a person’s ability to control his/her 

“attention, behavior, thoughts, and/or emotions to override a strong internal predisposition or 

external lure” (p. 137). Inhibitory control is essential for a person to be able to regulate his/her 

emotions, responses, and actions, responding appropriately to different environments and stimuli. 

Working memory is the mental ability to store, retrieve, and process information (Baddeley & 

Hitch, 1994; Diamond, 2013). Working memory helps a person draw connections between 

events and information and make decisions based on the information processed. Cognitive 

flexibility, sometimes called attentional flexibility, cognitive shifting, and attention shifting, is 

dual-faceted. On one level, it refers to a person’s attention, that is, his/her ability to focus on 

certain things while ignoring distractions (McClelland, Cameron, Wanless, & Murray, 2007b), 

but it also includes a person’s ability to shift perspectives or change an approach to a problem, 

enabling him/her to adapt to different demands or circumstances (Diamond, 2013). Research on 

preschoolers and early kindergarteners, indicates that these processes can be tapped by a single 

EF factor (Allan & Lonigan, 2011; Fuhs, Nesbitt, Farran, & Dong, 2014; Wiebe, Espy, & 

Charak, 2008); however, for children in elementary school, a two-factor conceptualization of EF, 

which considers working memory separate from inhibitory control and cognitive flexibility, may 

be more appropriate (Lee, Bull, & Ho, 2013). 

It appears that, although the development of EF begins in infancy and continues into 

adolescence (Hughes, 2011), peak development of these three processes coincides with the time 
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that children are preparing to enter school, enabling young children to begin to direct their 

attention and behavior towards achieving specific goals (Yeager & Yeager, 2013). It is easy to 

imagine how such goal-oriented abilities can assist children preparing to enter kindergarten, as 

they will soon need to focus on academic tasks, inhibit certain urges, tap into and draw 

connections from their knowledge base, adapt to new environments, and accommodate new 

information. Indeed, EF appears to impact behaviors known as learning-related skills, such as 

self-regulation and social competence, and such learning-related competencies are not 

surprisingly related to academic performance (Brock et al., 2009; McClelland et al., 2006). 

Research has also connected school-entry EF to achievement in language, literacy, and 

mathematics (Allan & Lonigan, 2011; Fuhs et al., 2014; Weiland, Barata, & Yoshikawa, 2014); 

longitudinal research following preschool students into elementary and middle school indicates 

that this relationship persists over time (Best, Miller, & Naglieri, 2011; Duncan et al., 2007; 

McClelland et al., 2006; Welsh, Nix, Blair, Bierman, & Nelson, 2010).  

Furthermore, EF appears to uniquely contribute to academic and other related outcomes, 

net of other socio-emotional and behavioral competencies such as approaches to learning (Blair, 

2002; Brock et al., 2009; Fitzpatrick et al., 2014; Nguyen, 2016). Research comparing the impact 

of EF to other such skills has shown that, after controlling for other learning-related 

competencies, EF predicts academic achievement, particularly in math (Brock et al., 2009; 

Nguyen, 2016). In a study examining the school-readiness skills of 226 high- and low-SES 

preschool children, Fitzpatrick, McKinnon, Blair, and Willoughby (2014) found that preschool 

EF predicted school-readiness beyond SES and other cognitive skills. Furthermore, preschool EF 

mediated the relationship between SES and math performance, suggesting that EF may partially 

account for economically based achievement gaps.  
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Risk factors for school readiness and achievement  

Two well-documented risk factors for the academic success of all children are low-SES 

status (García & Weiss, 2015; Guerro et al. 2013; Little, 2017; Reardon & Portilla, 2016) and 

weak oral language abilities (August & Shanahan, 2006; Hoff, 2013; Roberts & Neal, 2004; 

Uccelli & Páez, 2007; Yesil-Dagli, 2011). Research has clearly documented the negative impacts 

of low-SES status on academic assessments, as well as on a host of other behavioral and socio-

emotional outcomes (Duncan & Murnane, 2014; Jensen, 2009). In addition, children from low-

SES households perform poorer on EF tasks than their middle-class peers (Blair & Raver, 2015; 

Hackman & Farah, 2009; Little, 2017; Noble, McCandliss, & Farah, 2007; Noble, Norman, & 

Farah, 2005; Raver, Blair, & Willoughby, 2013; Sarsour, Sheridan, Jutte, Nuru-Jeter, Hinshaw, 

& Boyce, 2011), although the influence of parenting practices and home learning environments, 

which influence a child’s EF (Bernier, Carlson, & Whipple, 2010; Blair et al., 2011; McClelland 

et al., 2007), may mediate the relationship between poverty and EF (Hackman & Farah, 2009; 

Sarsour et al., 2011). 

Additionally, early English oral skills have been found to not only predict future literacy 

but also math achievement and overall academic success (Hoff, 2013; Vukovic & Lesaux, 2013). 

Clearly, as English is the traditional language of instruction in U.S. schools, early English skills 

are important. But – although beyond the scope of the current study – it is just as important to 

recognize that early verbal skills in languages other than English have a profound impact on 

academic success. Dual language acquisition research has illustrated the interdependence of 

foundational language skills (Cummins, 1979, 1991). Early literacy skills in the home language 

(L1) of dual language learners have been shown to transfer to the second language, as those 
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students with greater L1 skills acquire English more rapidly than those with poorer verbal 

abilities (Cárdenas-Hagan, Carlson, & Pollard-Durodola, 2007).  

These two factors have potentially grave implications for young Hispanic children (Fryer 

& Levitt, 2006; Reardon & Galindo, 2009). In 2010, over six million Hispanic children were 

reported to live in poverty – more than any other ethnic group (Lopez & Velasco, 2011). 

Additionally, Hispanic children are four times more likely than White children to have parents 

who did not complete high school (Galindo & Reardon, 2006). As stated, low-SES status – 

including such factors as income level and parental education – is a well-established risk factor 

for low academic achievement and other negative outcomes (Brooks-Gunn & Duncan, 1997; 

Sirin, 2005), including EF (Little, 2017), as low levels of income and parental education tend to 

impact the home literacy environment, depriving children the opportunity to develop the 

requisite early language skills in any language to succeed academically (Davis-Kean, 2005). 

The majority of Hispanic children come from homes where Spanish is spoken, and nearly 

20% of these children speak English with difficulty (Aud et al., 2010). These English learners 

(ELs) represent the fastest growing student segment in U.S. public schools (Calderón, Slavin, & 

Sánchez, 2011), accounting for approximately 25% of U.S. students (Espinosa, 2013). Not 

surprisingly, given the growth of the Hispanic population, the large majority of ELs in the U.S. 

are Hispanic. Over 70% of ELs who have yet to be deemed proficient in English by U.S. schools, 

speak Spanish (Ruiz Soto, Hooker, & Batalova, 2015). Hispanic ELs as a group, and particularly 

those from low-SES homes, have less exposure to and practice with English language prior to 

kindergarten entry than their monolingual-English, middle-class White peers (Hoff, 2013), and 

trail monolingual-English children in math and reading assessments from kindergarten entry 

throughout schooling (Lee & Burkam, 2002; Mancilla-Martinez & Lesaux, 2011; NCES, 2013). 
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A third risk factor to developing cognitive and academic skills is preterm birth (Anderson 

& Doyle, 2004; Mulder et al., 2009; Rose et al., 2011; Williams et al., 2013). In a large-scale 

study, Williams and colleagues (2013) examined the impacts of prematurity on 314,328 first 

graders in Georgia between 2004 and 2009. They found that being born preterm (gestational age 

of less than 37 weeks) significantly predicted a “risk of failure” in reading, math, and English 

language arts at first grade, net of maternal age at birth, maternal education, ethnicity, gender, 

and year of birth. Those born most prematurely endured the most severe risks, but even those 

with a gestational age of 34-36 weeks suffered a negative significant impact. Rose et al.’s (2011) 

work traces such deficits to 11-year-old performance in all three components of EF, as well as 

academics. In a meta-analysis of literature on preterm birth and EF between 1990 and 2008, 

Mulder et al. (2009) confirm that children born prematurely trail non-premature children in EF 

and attention. Preterm births (gestational age of 37 weeks or less) account for only 10% of 

singleton births in the U.S. (Reagan & Salsberry, 2005); however, this rate is 25% higher for 

Hispanics than Whites.  

Hispanic children’s school readiness 

Hispanic children enter kindergarten with skills that may be beneficial to their future 

academic success. Research focusing specifically on the socio-emotional development of 

Mexican-American children indicates that they exhibit less externalizing behavior and improved 

social skills when compared with African-American children (Crosnoe, 2006) and display 

similar socio-emotional dispositions as White children (Guerrero et al., 2013); other research 

shows that Hispanics are at a, albeit slight, socio-emotional disadvantage when compared to 

White children (Galindo & Fuller, 2010). Additionally, while young Hispanics may not yet 

possess English language skills on par with those of monolingual children, research utilizing 



30 

 

conceptual language measures (e.g., assessments that allow for correct responses in either 

English or Spanish) demonstrates that they have strong conceptual knowledge that can be tapped 

into (Core, Hoff, Rumiche, & Señor, 2013; Gross, Buac, & Kaushanskaya, 2014; Mancilla-

Martinez, Greenfader, & Ochoa, submitted; Mancilla-Martinez & Vagh, 2013).  

Furthermore, there is some evidence that bilingual Hispanics may have an EF advantage 

over monolingual-Spanish and monolingual-English speakers (Calvo & Bialystok, 2014; Carlson 

& Meltzoff, 2008; Foy & Mann, 2014). Carlson and Meltzoff (2008) administered a battery of 

nine EF tasks to three groups of 50 kindergarteners: Spanish-English bilinguals, English 

monolinguals, and English speakers enrolled in dual language immersion classes. The Spanish-

English bilinguals outperformed the other two groups on EF tasks, after controlling for SES and 

English verbal skills, and the authors suggested that these children were able to tap into cognitive 

abilities despite language and SES obstacles, a skill potentially due to their practice switching 

between languages. Foy and Mann (2014) teased apart verbal and nonverbal auditory 

components of EF to examine the EF capabilities of 30 Spanish-English and 30 English-only 

five-year olds. They found that the Spanish-English bilinguals performed better than the English-

only group on the EF tasks with nonverbal stimuli but not on the EF tasks with verbal stimuli, 

suggesting the existence of a component of EF that is not necessarily predicated on a child’s 

verbal abilities. Other research by Wanless, McClelland, Tominey, and Acock (2011) has offered 

seemingly contradictory results. They examined the behavioral regulation – a behavioral 

manifestation of EF – of 93 preschoolers, 19 of whom were Spanish-speaking English learners 

(ELs), and found that ELs from low-income families exhibited a slower rate of growth than 

monolingual-English children from low-income families. Certainly, the level of bilingualism – 

that is, the skill in each language that the child possesses – appears to be a relevant factor in 
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his/her EF (White, 2014). Recent research supports this, indicating that balanced bilingualism 

and the age of language acquisition are key mechanisms that mediate the bilingual advantage for 

EF (Yow & Li, 2015). 

It is important to note that, while the current discussion has discussed overall trends, 

Hispanics are not a homogenous population. For example, Hispanic children come from a range 

of home language environments, ranging from households where English is never spoken to 

households where English is often spoken (Mancilla-Martinez & Kieffer, 2010). Additionally, 

research indicates differences in achievement and behaviors among Hispanics based on such 

factors as country of origin and immigrant generation, as well as SES and English language 

proficiency (Galindo & Reardon, 2006; Reardon & Galindo, 2009). This paper takes this 

heterogeneity into account, and, while the focus is on disentangling the impact of SES and home 

language factors, I control for immigrant generation, country of origin, and region of residence in 

the U.S. 

Theoretical framework  

In seeking to understand the assets that young Hispanic children possess upon school 

entry, I draw upon a protective mechanisms framework (Rutter, 1987). Rutter considers the 

various risks that a person faces and how these interact with other factors. He defines risk as a 

process or “mechanism” that is moderated through interactions with other factors. From this 

approach, risk is understood to be either exacerbated by vulnerability factors or mitigated by 

protective mechanisms. Low-SES backgrounds and minimal English exposure seemingly place 

many young Hispanics at risk for delayed academic achievement; however, a primary objective 

of this paper is to investigate the possibility that EF mediates the relationship between such risk 
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factors as SES, prematurity, and English language and school readiness, potentially serving as a 

protective mechanism for young Hispanics as they embark on their academic careers. 

Figure 1.1 presents the logic model guiding this work. There is a body of research 

connecting SES to preterm birth (Kramer et al., 2001; Parker, Schoendorf, & Kiley, 1994). 

Likewise, the impact of factors such as SES, prematurity, and English oral language on 

academic, cognitive, and behavioral and socio-emotional skills has been well-established (SES 

and English oral language: Hart & Risley, 2003; Kieffer, 2012; SES and EF: Blair & Raver, 

2015; Hackman & Farah, 2009; Noble et al., 2007; Noble et al., 2005; Raver et al., 2013; Sarsour 

et al., 2011). Yet, the role of SES in determining EF, in light of home language factors and a 

child’s language proficiency, has yet to be established within Hispanic children.  

Research also indicates a relationship between language and EF (Morgan, Farkas, 

Hillemeier, Hammer, & Maczuga, 2015; Müller, Jacques, Brocki, & Zelazo, 2001; Peredo, 

Owen, Rojas, & Caughy, 2015). Although this relationship has bi-directional components – that 

is, children with better verbal skills tend to exhibit better EF (Fuhs & Day, 2011; Morgan et al, 

2015; Müller et al, 2001; Peredo et al., 2015), and those with higher self regulation skills display 

improved vocabulary and early literacy (McClelland, Cameron, Connor, Farris, Jewkes, & 

Morrison, 2007a) – language and EF development differ in timing. Development of oral 

language begins in the first year and rapidly increases into the toddler years (Bjorklund, 2011), 

whereas EF development, although also beginning in infancy (Hughes, 2011), occurs more 

strongly as children prepare to enter formal school (Yeager & Yeager, 2013). This is supported 

by Vygotsky’s (1962) work, which suggested that egocentric speech not only preceded but also 

facilitated cognitive development, such as problem solving. Additionally, the research of Noble 
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and colleagues (2007, 2005) suggests that language might mediate the relationship between SES 

and EF.  

Furthermore, although the relationship between EF and academic achievement might also 

have some bidirectional components (Fuhs et a., 2014), reading and many math skills are largely 

biologically secondary abilities, meaning that they have to be explicitly taught (Bjorklund, 2011; 

Geary, 2005), whereas EF has a neurological basis which develops through experience (Blair & 

Razza, 2007). Additionally, EF has been found to predict academic performance even after 

controlling for prior academic achievement (Blair & Razza, 2007; McClelland, Acock, Piccinin, 

Rhea, & Stallings, 2013; Nguyen, 2016), suggesting a direct link between EF and later academic 

achievement. Other research (Fitzpatrick et al., 2014) has similarly proposed EF as a mediator 

between SES and academic achievement. Finally, EF has also been found to predict such non-

academic skills as socio-emotional and behavioral competencies (Bierman et al., 2008; Riggs et 

al., 2006). 

Present Study  

 The current study seeks to understand the determinants of EF and its relationship to other 

school readiness skills of Hispanic children as they enter kindergarten. I use the Early Childhood 

Longitudinal Study, Kindergarten Class of 2010-11 (ECLS-K:2011), which is large, nationally 

representative dataset, to examine these skills. This study is important in light of the scant 

research on the EF of this growing population of students in the U.S. It is critical to understand 

what contributes to the range of skills that young Hispanic learners possess as they enter 

kindergarten and the role EF plays. Further, because this paper uses the largest, most recent 

national dataset, it also offers descriptive information about the home language environments, 

SES, rate of premature birth, and other demographic factors concerning Hispanic children in the 



34 

 

U.S. that will be useful to educators, researchers, and policymakers. Finally, the ECLS-K:2011 

took special care to not exclude Spanish-speaking children from the sample, using Spanish to 

assess the EF and math skills of children who did not have a requisite level of English skills. 

The two research questions addressed in the current study are: 

(1) To what extent do SES, prematurity, and home language factors uniquely contribute to a 

Hispanic child’s English oral language and EF at kindergarten entry?  

(2) What are the determinants of Hispanic children’s English reading and math achievement 

and behavioral and socio-emotional skills at kindergarten entry? In particular, to what 

extent does EF contribute to these academic and behavioral outcomes? 

 The first research question examines the contributors to English oral language and EF, 

and the second question investigates the extent to which EF mediates the relationships between 

SES, prematurity, and/or English oral language and the school readiness skills of Hispanic 

children. Findings from this question will elucidate the role that EF plays in Hispanics’ early 

academic lives by examining whether it serves as a protective mechanism against such risk 

factors as low-SES, language minority households, and preterm birth.  

Method 

Dataset 

 The ECLS-K:2011 is an ongoing, federally-funded study that is following a nationally 

representative sample of kindergarteners through the fifth grade. Participants were randomly 

selected through a three-stage, complex survey design. First, the country was divided into 

primary sampling units (PSUs) by county, and 90 PSUs were selected. Next, schools or 

programs that educated kindergarten-age children within those 90 PSUs were selected. Finally, 

kindergarteners within the sample schools were chosen. Data were collected from a variety of 
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sources including interviews with parents, self-administered questionnaires completed by 

teachers and school administrators, and one-on-one assessments of children. Parents were given 

the option of completing the interview in English or Spanish. In Fall 2010, approximately 9% of 

the overall sample chose to conduct the interview in Spanish, and in Spring 2011, approximately 

11% of parents completed the interview in Spanish. The original ECLS-K:2011 dataset is 

composed of approximately 18,000 kindergarteners from roughly 970 schools during the 2010-

11 school year.   

Similar to its predecessor, the ECLS-K, this dataset includes detailed demographic and 

home environment information, as well as direct and reported measures of children's 

achievement. Unlike the original ECLS-K, the ECLS-K:2011 includes measures of executive 

function. 

Analytic sample 

The population of interest is Hispanic students, which comprise approximately 25% of 

the overall ECLS-K:2011 sample. Subsequently, children from families who identified 

themselves as White/European American, Black/African American, Asian, Native 

Hawaiian/Pacific Islander, American Indian/Alaska Native, and two or more non-Hispanic races, 

as well as those missing data on race, were excluded. The current focus is on monolingual-

Spanish, Spanish-English bilingual, and monolingual-English Hispanics with typical needs, thus 

other exclusionary criteria included: children who were linked to special education teachers, 

Hispanic children whose parents reported speaking a language other than English at home but 

responded “no” when asked if the other language was Spanish, and children who were born 

outside of the U.S. but whose parents were born in the U.S. The resulting analytic sample 

consisted of 4,362 Hispanic children (24% of total sample). 
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Children who did not pass an English-language screener and whose home language was 

not English were not considered to possess the requisite level of English proficiency to complete 

the rest of the assessments (academic and EF measures) in English. Such students who were 

identified by a school coordinator or classroom teacher as Spanish-speaking were then routed 

through the remainder of the assessments in Spanish. In the current analytic sample, 330 children 

were flagged as completing the assessments in Spanish (8% of analytic sample). 

Measures  

Child’s home language factors. During the parent interview, parents were asked 

multiple questions about language usage and resources in the home. Parents chose to complete 

the interview in English or Spanish. All of the below variables were collected in the Fall of 2010 

(kindergarten year), unless otherwise indicated. 

Language minority (LM) status. ECLS-K:2011 generated a composite variable for the 

primary language in the child’s home based on information gathered about the primary language 

used in the home, and that of the two primary guardians. Responses include English as the 

primary home language, a language other than English as the primary home language, and the 

respondent cannot choose a primary language or the two languages are spoken equally. This 

information was collected from interviews that occurred in either Fall 2010 or Spring 2011. 

Consistent with prior research, including that using the previous ECLS-K (Samson & Lesaux, 

2008), I consider children whose parents indicated that a language other than English was the 

primary home language to be LM learners.  

Parent proficiency in English. Parents who indicated that English was not their primary 

language were asked to rate how well they read, spoke, understood, and wrote in English. 

Responses could include “very well” (3), “pretty well”  (2), “not very well” (1), and “not well at 
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all” (0). I included parents who indicated English as their primary language in the “very well” 

category. 

Parent-child frequency of Spanish use. Respondents who indicated that a language other 

than English was spoken in the home were asked how often s/he spoke to the child in a language 

other than English. Likewise, they were also asked how often the child spoke to him/her in a 

language other than English. Responses could include “never” (0), “sometimes” (1), “often” (2), 

and “very often” (3). I included parents who indicated English as their primary language in the 

“never” category. 

Socioeconomic status (SES). In the ECLS-K:2011, there is a multi-faceted measure of 

SES that was computed at the household level from information that was collected from either 

the Fall of 2010 or Spring of 2011 parent interview. Five factors contributed to this composite 

SES measure: (1) Parent/guardian 1’s education; (2) Parent/guardian 2’s education; (3) 

Parent/guardian 1’s occupational prestige score; (4) Parent/guardian 2’s occupational prestige 

score; and (5) household income. Missing data in these domains were handled by the hot deck 

method of imputation.  

Prematurity. Prematurity, or preterm birth, indicates if a child was born over two weeks 

early (i.e., gestational age of <38 weeks). Information regarding if a child was premature was 

obtained via parent interview in either the Fall of 2010 or Spring of 2011. 

English oral language. In both the Fall and Spring rounds of kindergarten, all children 

were administered two tasks from the Preschool Language Assessment Scale (preLAS 2000) 

(Duncan & De Avila, 1998a&b). This assessment served two purposes: (1) as a warm-up or 

practice for the rest of the assessment; and (2) to screen the English oral language skills of 

children whose home language was not English and to determine whether such children had 



38 

 

enough English proficiency to proceed with the rest of the assessment in English. The “Simon 

Says” task consisted of 10 questions that assessed receptive English skills. Children were asked 

to follow simple directions to demonstrate their understanding of English directions and 

vocabulary. The “Art Show” task consisted of 10 questions that assessed expressive English 

skills. Children were shown pictures and asked to identify what they saw.  

Taken together, these tasks offer an indication – though admittedly not the complete 

picture – of a child’s English expressive and receptive vocabulary. The publisher-reported 

reliability for the “Simon Says” task is α = .88/.90 and for the “Art Show” is α  = .90/.89; the 

Pearson correlation between the two for the analytic sample is r = 0.71. This paper uses the 

combined score from both of these tasks of total number of correct answers. The ECLS-K:2011-

reported reliability in the Fall of 2010 on this measure is .91. 

Spanish-speaking children who did not receive a total score of 16 or more (out of 20) on 

the preLAS 2000 were administered the math and EF assessments in Spanish. 

Executive Function. In the ECLS-K:2011, three different competencies (working 

memory, cognitive flexibility, and inhibitory control) of EF were assessed through a combination 

of direct cognitive assessments and teacher reports. Although a single-factor approach of EF may 

work for young children up to kindergarten (Allan & Lonigan, 2011; Fuhs et al., 2014; Wiebe et 

al., 2008), a two- or three-factor construction is more appropriate children in their early 

elementary years (Lee et al., 2013), and therefore, I treat these individually. Additionally, in the 

current analyses, each of these components was only weakly correlated with one another. The 

largest correlation was between working memory and cognitive flexibility (r = 0.27), followed 

by that of working memory and inhibitory control (r = 0.18) and inhibitory control and cognitive 

flexibility (r = 0.14). 
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Working memory. To assess working memory, children were administered the Numbers 

Reversed subtest of the Woodcock-Johnson III Tests of Cognitive Abilities (Woodcock, 

Mcgrew, & Mather, 2001). In this task, the child listens to the assessor read increasingly longer 

series of numbers and then is asked to repeat the numbers in reverse order. Children who were 

routed through the Spanish assessment pathway were administered this measure in Spanish. For 

the current analyses, the standard scores are used, which are normed to the child’s age. The 

publisher-reported median split-half reliability for this measure is .87 (Shrank, McGrew, & 

Woodcock, 2001). 

Cognitive flexibility. Children were presented with the Dimensional Change Card Sort 

(DCCS) task to assess their cognitive flexibility (Frye, Zelazo, & Palfai, 1995). This task has 

often been used to assess the cognitive flexibility of preschoolers, but is recognized by one of its 

co-creators to be suitable for children across a wide range of ages (Zelazo, 2006). Additionally, it 

was favored by Bialystok and Martin (2004) in their studies of the cognitive abilities of bilingual 

four- and five-year-olds. In this task, children are asked to sort cards into trays based on rules 

that change in the middle of the task. Children are initially presented with two target pictures that 

vary along two dimensions: shape and color. They next engage in the “Color Game,” in which 

they are asked to match a series of cards to the target pictures by color. After a number of trials, 

the game changes to the “Shape Game,” in which they now must sort the cards by shape. Lastly, 

if they have successfully completed the “Shape Game,” they move to the “Border Game,” in 

which the sorting rule depends on whether or not the card has a black border on it. Scoring is 

based on a combination of accuracy and reaction time. Higher scores on the DCCS indicate 

greater cognitive flexibility. Children who were routed through the Spanish assessment pathway 

were administered the DCCS in Spanish.  
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The current analyses use the combined scale scores, which reflect the totals for the three 

games (i.e., Color, Shape, and Border). Based on the recommendation of the developer, the 

calculation of the total score includes the pre-switch scores in order to better capture variability 

at the lower ability levels. The DCCS test-retest reliability has found to be high with 

preschoolers (ICC = .90; Beck, Schaeffer, Pang, & Carlson, 2011).  

Inhibitory control. The Children’s Behavior Questionnaire (CBQ) – Short Form 

Inhibitory Control Sub-Scale (Putnam & Rothbart, 2006), which is a six-item, self-administered 

questionnaire for teachers, was used to assess inhibitory control. Using a 7-point Likert scale 

ranging from “extremely true” to “extremely untrue,” teachers rated how true or not it was for 

the target child to exhibit a particular behavior. Sample items for this scale include whether the 

child “can wait before entering into new activities if s/he is asked to,” and “has trouble sitting 

still when s/he is told ‘no’.” The publisher-reported reliability for the CBQ is α = .72 (Putnam & 

Rothbart, 2006). The reported reliability on the ECLS-K:2011 sample is .87 in the Fall of 

kindergarten.  

Academic achievement. Reading and math achievement were measured by direct child 

assessments in the Fall of kindergarten. These scores were calculated using item response theory 

(IRT), which places children of different ages on a common ability scale and is comparable over 

time. To ease interpretation, these scores were converted into standardized units for the current 

analyses.  

Reading achievement. All kindergarteners, regardless of their performance on the English 

language screener and home language – and therefore their routing path for the rest of the 

assessment – were administered the first 18 items of the 100-item English reading assessment, 

which tested basic English skills such as print familiarity, letter recognition, beginning and 
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ending sounds, recognition of common words (sight vocabulary), decoding of multisyllabic 

words, vocabulary knowledge, and reading comprehension. These 18 items, along with 2 items 

from the preLAS, constitute the English Basic Reading Skills (EBRS) measure. For students 

deemed to have the requisite English proficiency to complete the English reading assessment or 

who did not speak another language at home, the EBRS served as a portion of a routing test, 

which determined which second-stage test (low, medium, or high) the child received. The ECLS-

K:2011-reported reliability for this measure is .95 in the Fall of 2010. The advantage of using the 

EBRS as opposed to the full English reading assessment is that all students participated in this 

assessment in English. 

Math achievement. The math assessment consists of 96 items and was designed to 

measure skills in conceptual knowledge, procedural knowledge, and problem solving. The test 

questions focus on number sense, properties, and operations; measurement, geometry, and spatial 

sense; data analysis, statistics, and probability (measured with a set of simple questions assessing 

children’s ability to read a graph); and pre-algebra skills such as identification of patterns. 

Similar to the reading assessment, a routing test (18 items in kindergarten; 17 items in first 

grade) was used to determine which second-stage test (low, middle, or high difficulty) the child 

would receive. Students who did not pass the English language screener and who spoke Spanish 

at home were administered the test in Spanish. This assessment has a reliability of .92 in the Fall 

of 2010, as reported by the ECLS-K:2011.  

Behavioral and socio-emotional skills. I use teacher ratings of the children’s approaches 

to learning and socio-emotional skills. 

Approaches to learning. This scale includes seven items: keeps belongings organized, 

shows eagerness to learn new things, works independently, easily adapts to changes in routine, 
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persists in completing tasks, pays attention well, and follows classroom rules. Responses were 

recorded on a scale from one to four, ranging from “1=never” to “4=very often,” to indicate how 

frequently the child exhibited the behaviors or characteristics. The score was computed as the 

mean of the items comprising the score. The reported reliability for this measure is .91.  

Socio-emotional skills. These skills and behaviors were adapted from the Social Skills 

Rating System (Gresham & Elliot, 1990), in which teachers rate students on items scale ranging 

from “never” to “very true,” and include: (1) externalizing problem behaviors: 5-item scale 

rating the frequency with which a child argues, fights, gets angry, acts impulsively, and disturbs 

ongoing activities; reported reliability of .95 in the Fall of 2010; (2) internalizing problem 

behaviors: 4-item scale that taps into the child’s apparent presence of anxiety, loneliness, low 

self-esteem, and sadness; reported reliability of .79 in the Fall of 2010; (3) self control: 4-item 

scale indicating a child’s ability to control behavior by respecting the property rights of others, 

controlling temper, accepting peer ideas for group activities, and responding appropriately to 

pressure from peers; reported reliability of .81 in the Fall of kindergarten; and (4) interpersonal 

skills: 5-item scale rating a child’s particular skills in forming and maintaining friendships, 

getting along with people who are different, comforting or helping other children, expressing 

feelings, ideas, and opinions in positive ways, and showing sensitivity to others’ feelings; 

reported reliability of .86 in the Fall of kindergarten. Scores for the externalizing and 

internalizing problem behavior scales were reversed so that higher scores indicate better 

behavior. 

Covariates. In order to reduce bias in the estimated effects, I included a host of relevant 

child and home demographic covariates. At the child-level, I control for sex, age, generational 

status, and if s/he had attended preschool. Additionally, I include a control for the children who 
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were given the EF and math assessments in Spanish as a result of scoring less than 16 on the 

preLAS 2000 English oral language screener. At the home-level, I control for parent’s country of 

origin, location of residence in the U.S., and the mother’s age at first birth.  

These data were collected from parent interviews that occurred in the kindergarten year 

(in either Fall 2010 or Spring 2011). In addition, I also include two school-level controls: 

percentage of students who are Hispanic and percentage of children who qualify for free/reduced 

price lunch. These data were collected from school administrator reports that occurred in the 

spring of the kindergarten year. 

Data Analysis  

 To determine the extent that SES, prematurity, and home language factors uniquely 

contribute to a Hispanic child’s English oral language and EF at kindergarten entry (research 

question one), I ran two separate series of multiple regression models with each as an outcome 

variable. For the series of regressions predicting English oral language, I first ran analyses on 

each of the key independent variables separately, with the covariates; in the final model I 

included all of independent variables (SES, home language factors, and prematurity) and 

covariates. I did not include the control for the children who took the EF and math assessments 

in Spanish because this routing path was based on their performance on the English oral 

language assessment. Thus, the final model is: 

English oral language  = β0 + β1SES + β2Premature + β3LM + β4ParentEng +  

β5Child�Parent + β6Parent�Child + yCovariates + e 

For the analyses examining EF, I used each of the three components as separate outcome 

variables (e.g., working memory, inhibitory control, cognitive flexibility). I ran a series of 
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additive multiple regressions, beginning with SES, next adding prematurity, then adding the 

home language factors, and finally adding English oral language. Thus, the final model is: 

EF = β0 + β1SES + β2Premature + β3LM + β4ParentEng +  β5Child�Parent + 

β6Parent�Child + β7EnglishOL +  yCovariates + e 

 I ran a similar series of additive regression models to investigate the determinants of 

Hispanic children’s English reading and math achievement and behavioral and socio-emotional 

skills at kindergarten entry (research question two). Because of the strong relationship between 

the home language factors and English oral language (shown below in the results from RQ1), I 

did not include the home language factors in these analyses. For the series of regressions 

predicting English basic reading, I did not include the control for if the child took the EF and 

math assessments in Spanish because, like with the English oral language outcome, there was too 

much overlap between this flag and the outcome variable. Thus the final regression model is:  

Outcome = β0 + β1SES + β2Premature + β3EnglishOL + β4WorkingMemory +  

β5InhibitoryControl + β6CognitiveFlexibility +  yCovariates + e 

Although this paper focuses solely on Hispanic children, all scores were standardized on the 

complete ECLS-K:2011 sample to provide a national representation of their performance when 

considering other ethnic groups.  

Missing data, standard errors, and clustering. I performed two different sets of 

analyses to adjust for missing data and correct standard errors. First, to handle missing data 

without dropping any cases, I used full maximum likelihood (FIML, Allison, 2003). In this 

method, each case’s data are used to compute maximum likelihood estimates; it does not impute 

or replace missing values, but rather uses all data available to produce model estimates. 
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To confirm the robustness of these analyses, I ran a second set of analyses utilizing the 

survey design features that the ECLS-K:2011 provides to adjust for child non-responsive, its 

clustered sampling design, and to produce a conservative estimate for standard errors. Because 

FIML was not used in these analyses, the sample sizes are much smaller and differ between 

series. 

Additional tests. Because of the likelihood of high correlations between variables, 

particularly in regards to the home language environment variables, I ran variance inflation 

factor (vif) reports after each series of regressions to rule out the possibility of multicollinearity.  

Additionally, because the second part of research question two, to what extent does EF 

contribute to these academic and behavioral outcomes, pertains to mediation, I ran Sobel-

Goodman tests, which include the full set of covariates, to determine the proportion of the total 

effect that is mediated. This method is based upon Baron and Kenny’s (1986) framework for 

mediation. Mediation occurs when the following four criteria are met: (1) the independent 

variable significantly predicts the mediating variable; (2) the independent variable significantly 

predicts the dependent variable in the absence of the mediating variable; (3) the mediating 

variable significantly predicts the dependent variable after controlling for the independent 

variable; and (4) the effect of the independent variable on the dependent variable shrinks after 

adding the mediating variable.  

Results 

Descriptive results 

Table 1.1 shows the descriptive statistics of the sample. The percentage of missing data 

on each variable is also reported. Half of the sample is male. The sample primarily consists of 

second (48%) and third/third+ generation (48%) children; only three percent are first generation. 
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The majority of children reside in the West (41%) and South (37%) regions of the U.S., whereas 

only 11% reside in the Northeast and 11% reside in the Midwest. Almost 20% of the sample 

consists of children born prematurely. Although this is a higher percentage than the national 

average for Hispanics (Reagan & Salsberry, 2005), it may partially be the result of ECLS-

K:2011 setting a different threshold for deeming a child premature. ECLS-K:2011 considered 

babies born two or more weeks early (gestational age of 38 weeks or less) to be premature, 

whereas other studies have used a cutoff of 37 weeks or earlier (Reagan & Salsberry, 2005). 

Nine percent of the sample did not pass the English oral language screener and was thus 

administered the EF and math assessments in Spanish.  

Children primarily came from low-SES households; the average SES for the analytic 

sample was -0.53, compared with an average SES of 0 for the entire ECLS-K:2011 sample. 

Forty-three percent of parents were born in the U.S.; 39% of parents were born in Mexico; 8% of 

parents were from Central American; 4% of parents were from South America and the 

Caribbean, respectively. Nearly 70% of children in the sample reported speaking Spanish to any 

extent at home, mirroring the national average of Hispanics who speak Spanish (Krogstad, 

2016). Consistent with previous work on the ECLS-K (Galindo & Reardon, 2006), 51% of 

children are LM learners, that is, they came from homes where Spanish is the primary language 

used. 

On a scale of 0 to 3, “3” being the highest level of English knowledge, the composite 

mean of parent English proficiency (understanding, speaking, reading, and writing) is 2.13, 

meaning that overall parents reported their English skills as “pretty good.” This mirrors the 

national trend of an increasing majority of Hispanics reporting strong English proficiency 

(Krogstad, 2016). Figure 1.2 details the percentages of parent response indicating how well they 
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reported understanding, speaking, reading, and writing English. Roughly 60% of parents 

reported understanding (61%), speaking (56%), reading (57%), and writing (56%) English “very 

well.” On the other hand, 25% of parents indicated “not well at all” or “not very well” when 

asked how well they understood English. Additionally, roughly a third of parents reported either 

“not well at all” or “not very well” about their ability to speak (32%), read (31%), and write 

(33%) English. 

Parents were more likely to speak to their children in Spanish than children were to speak 

to their parents in Spanish; on a scale of 0 to 3, “0” representing “never,” the mean for parents 

speaking to their children in Spanish is 1.60 and that of children speaking to their parents in 

Spanish is 1.29. Figure 1.3 illustrates that 38% of parents used Spanish “very often,” compared 

with 17% who used it “often,” 14% who used it “sometimes,” and 31% who never used Spanish 

when speaking to their child. Figure 1.4 illustrates the child’s frequency of Spanish use to his/her 

parent. Twenty-six percent of children used it “very often,” 22% used it “sometimes,” 15% used 

if “often,” and the largest percentage of children (37%) “never” used Spanish to speak with their 

parents. 

The average English oral language score for the sample was 16.38, which was slightly 

above the threshold of 16 for a child to be deemed to possess the requisite level of English 

abilities to take the EF and math assessments in English; children who received less than a 16 

completed the assessments in Spanish, but all others took the assessments in English. 

Table 1.2 shows the correlations of the variables of interest. SES is moderately correlated 

with the child’s English oral language (0.41), English basic reading (0.38), math (0.44), and 

working memory (0.34). It is also positively correlated with parent-reported English proficiency 

(0.52) and negatively correlated with the usage of Spanish between parent and child (-0.42 and -
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0.45) and LM status (-0.47). Both working memory and cognitive flexibility are moderately 

correlated with English basic reading (0.45 and 0.29, respectively) and math (0.57 and 0.34, 

respectively). English oral language is moderately correlated with working memory (0.35), 

cognitive flexibility (0.30), English basic reading (0.56), and math (0.44). Math and English 

basic reading are highly correlated (0.69). Not surprisingly, all of the home language variables 

are highly correlated with one another. 

Regression results 

Research question one. To what extent do SES, prematurity, and home language factors 

uniquely contribute to a Hispanic child’s English oral language and EF at kindergarten entry?  

  Table 1.3 displays the results from the regression analyses predicting English oral 

language. These results confirm what we already know and what we might expect. Individually, 

as shown in models 1 – 5, SES (β = 0.33, p < 0.001), LM learner status (β = -0.74, p < 0.001), 

parent’s English proficiency (β = 0.52, p < 0.001), the frequency of Spanish talk that a parent 

uses with the child (β = 0.08, p < 0.01), and the frequency of Spanish talk that a child uses (β = -

0.45, p < 0.001) significantly predict English oral language. Model 6 indicates that each of these 

makes a unique contribution to English oral language, the greatest influences being the parent’s 

English proficiency (β = 0.34, p < 0.001) and the frequency of the child’s use of Spanish with 

his/her parent (β = -0.31, p < 0.001). As a robustness check, these models were also run using the 

tobit command in STATA due to the censored nature of English oral language (the upper limit 

was 20, and the distribution was skewed to the left). The results from the tobit regressions were 

analogous with those shown. 

Though not part of the research question itself, the covariates reveal interesting patterns. 

Attending preschool and residing in the western region (compared to living in the Northeast) of 
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the U.S. significantly benefit English oral language (β = 0.19, p < 0.001; β = 0.27, p < 0.001, 

respectively). Having U.S.-born parents (versus being first generation, with parents born in 

Mexico) advantaged children’s English oral language, yet the significance of this effect 

disappears when taking into account the parent’s English proficiency (models 4 and 6). 

Additionally, having Hispanic parents born in other countries not included in the categories (e.g., 

Spain or perhaps a non-Spanish-speaking country) positively impacts a child’s English oral 

language except when all covariates are included. Finally, first- and second-generation children 

performed poorer on English oral language than third-generation children; the impact of being 

first generation is large and significant across models (β = -0.76, p < 0.001 in model 6); the 

impact of being second generation fades when all independent variables and covariates are 

included. 

 The results from the analyses predicting EF are displayed in Table 1.4. SES and 

prematurity significantly predict each component of EF across models. For inhibitory control, the 

coefficient for SES remains largely unchanged (β = 0.13 or β = 0.14, p < 0.001) as the other 

variables are added, indicating a unique and robust impact on inhibitory control. Prematurity 

only marginally significantly predicts inhibitory control (β = -0.09, p < 0.10) across the models; 

had the more common threshold of 37 weeks been used, these negative impacts might have 

gained in significance level. None of the home language variables yield main effects with the 

controls included. English oral language has a fairly small, but largely significant, impact on 

inhibitory control (β = 0.13, p < 0.001).  

SES and prematurity also have strongly significant impacts on working memory; after 

accounting for language factors, the coefficient for SES is β = 0.20 (p < 0.001) and for 

prematurity it is β = -0.13 (p < 0.001). English oral language significantly predicts working 
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memory, net of all other factors; the coefficient is β = 0.21 (p < 0.001). Children who use more 

Spanish when speaking to their parents benefit slightly once English oral language is considered 

(β = 0.05, p < 0.01), yet children whose parents use more Spanish when speaking to them are 

marginally disadvantaged once English oral language is considered (β = -0.04, p < 0.10). 

Because the positive impact of the child’s frequency of Spanish use is evident only after 

accounting for English oral language, this may be either suggestive of a bilingual advantage on 

working memory or that working memory is a form of overall language processing and the 

practice of negotiating two language may lead to more developed language skills. 

Likewise when considering cognitive flexibility, SES and prematurity have significant 

impacts across models. However, when English oral language is included in the model the 

coefficient for SES decreases in effect size and significance level, becoming β = 0.10 (p < 0.01). 

The coefficient for prematurity remains largely unchanged across models (β = -0.13, p < 0.01 in 

model four). English oral language has the largest and most significant impact on cognitive 

flexibility (β = 0.27, p < 0.001), net of all other factors. There are no significant main effects of 

the home language factors on cognitive flexibility in any of the models. 

The patterns that emerge from the covariates are inconsistent. Being male is negatively 

associated with inhibitory control and working memory, and age yields a small advantage in 

inhibitory control and cognitive flexibility, but it negatively impacts working memory. Children 

whose parents are from Central America perform better on working memory (β = 0.25, p < 0.05). 

Children residing in the West appear to do marginally better on inhibitory control and those in 

the Midwest perform marginally better on cognitive flexibility, when compared with those in the 

Northeast. Children in the Northeast perform better on working memory than those living in the 

Midwest (β = -0.16, p < 0.05), South (β = -0.16, p < 0.01), and West (β = -0.27, p < 0.001). The 
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mother’s age at first birth is the most consistent predictor for all three EF domains, but it is very 

small (β = 0.01; p value varying). Finally, parents telling stories to their children is associated 

with a positive boost in cognitive flexibility (β = 0.02, p < 0.05). 

One interesting finding to note is that being administered the assessments in Spanish has 

significant impacts in all models in each of the three domains. In models 1 – 3, children who 

took the EF assessments in Spanish exhibit significantly lower scores than those who received 

the assessments in English. However, in model 4, once English oral language is controlled 

(which was the test used to determine the children’s routing path), these children receive an 

advantage in inhibitory control, working memory, and cognitive flexibility (β = 0.28, p < 0.01; β 

= 0.14, p < 0.05; β = 0.31, p < 0.05, respectively). A potential explanation for this switch, at least 

on the working memory and cognitive flexibility tasks, is that the language of testing is very 

important for children’s performance. The average English oral language score for all children in 

the sample was 16.38, and the cutoff for being routed through the assessments in English was 16. 

This indicates that many of the children who took the assessments in English just barely passed 

the screener. They might have performed better on the EF tasks had they been assessed in 

Spanish; this is suggestive of the importance of the language of assessment.  

Research question two. What are the determinants of Hispanic children’s English 

reading and math achievement and behavioral and socio-emotional skills at kindergarten entry? 

In particular, to what extent does EF determine these academic and behavioral outcomes? 

Table 1.5 displays the regression results predicting academic skills. For English basic 

reading, SES, prematurity, and English oral language have significant impacts (model three: β = 

0.21, p < 0.001; β = -0.09, p < 0.05; β = 0.38, p < 0.001, respectively). When EF is included in 

the model (model four), those impacts decrease. In the case of prematurity, they are no longer 
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significant. Additionally, after adding EF, the coefficient for SES is β = 0.13 (p < 0.001) and for 

English oral language, it is β = 0.30 (p < 0.001). The largest impact on English basic reading 

appears to be working memory (β = 0.32, p < 0.001); inhibitory control and cognitive flexibility 

are also significant predictors (β = 0.12, p < 0.001 and β = 0.05, p < 0.001, respectively).  

 A similar pattern is seen in math. The impact of SES on math goes from β = 0.26 (p < 

0.001) in model three to β = 0.15 (p < 0.001) when accounting for EF in model four. For 

prematurity the coefficient drops from β = -0.13 (p < 0.001) in model three to only marginally 

significant (β = -0.05; p < 0.10) when including EF in model four. While maintaining its level of 

significance, the coefficient for English oral language drops from β = 0.29 (p < 0.001) to β = 

0.17 (p < 0.001). As with the results from the English basic reading analyses, working memory 

has the largest impact on math (β = 0.43; p < 0.001); inhibitory control and cognitive flexibility 

also have small, yet significant, impacts (β = 0.13, p < 0.001 and β = 0.08, p < 0.001, 

respectively).  

 Males perform worse on English reading (β = -0.08, p < 0.01) but better on math (β = 

0.07, p < 0.001) than females, after controlling for English oral language and EF. Age is 

associated with a slight gain in both reading and math (β = 0.05, p < 0.001 and β = 0.07, p < 

0.001, respectively). After controlling for English oral language, children who were assessed in 

Spanish exhibit an advantage in math performance (β = 0.41, p < 0.001). Attending preschool is 

associated with a significant boost in both reading and math that is robust across models (β = 

0.11, p < 0.001; (β = 0.08, p < 0.001, respectively). When considering English oral language 

(models 3 and 4), children whose parents were born in the Caribbean perform below those with 

parents born in the U.S. on English basic reading (β = -0.18, p < 0.05 in model 4). Children 

living in the South perform better on reading than those in the Northeast (β = 0.23, p < 0.001), 
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while children living in the West perform worse on math than those in the Northeast (β = -0.10, p 

< 0.05). Mother’s age at first birth consistently predicts both academic variables (β = 0.01 to β = 

0.02, p < 0.001, across models). 

 A similar story to that of academic achievement emerges for approaches to learning and 

socio-emotional skills. When EF is considered, SES and prematurity do not have significant 

impacts on either approaches to learning or socio-emotional skills (Table 1.6). For approaches to 

learning, SES and prematurity have significant coefficients in all models except for model four. 

English oral language significantly predicts approaches to learning across models; however, the 

coefficient drops from β = 0.16 (p < 0.001) to β = 0.05 (p < 0.001) in model four. Inhibitory 

control has the largest impact on approaches to learning (β = 0.76, p < 0.001), and working 

memory and cognitive flexibility also have significant coefficients (β = 0.09, p < 0.001 and β = 

0.03, p < 0.01, respectively). The pattern is similar for the analyses predicting socio-emotional 

skills. SES is not significant when accounting for English oral language and EF, prematurity is 

not significant in any of the models, and the impact of English oral language disappears when 

accounting for EF in model four. The largest and most significant predictor of socio-emotional 

skills is inhibitory control (β = 0.66, p < 0.001); neither working memory nor cognitive 

flexibility have significant impacts. 

 Males exhibit poorer approaches to learning and socio-emotional skills than females, 

across models (model 4: β = -0.10, p < 0.001; β = -0.07, p < 0.01, respectively). The impact of 

being assessed in Spanish disappears on approaches to learning and is negative on socio-

emotional skills (β = -0.16, p < 0.05). First generation children perform better on approaches to 

learning than third generation children (β = 0.22, p < 0.01). Children whose parents were born in 

Mexico received a marginally significant boost on approaches to learning (β = 0.08, p < 0.10), 
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and children of Caribbean-born parents exhibit better socio-emotional skills, after EF is 

controlled for (β = 0.18, p < 0.05). 

 Sobel-Goodman mediation tests. Results from the Sobel-Goodman mediation tests 

(Table 1.7) indicate that each of the components of EF have a mediating role in the relationship 

between the included risk factors and achievement, after accounting for control variables. 

Working memory plays the largest role in reducing the impact of all three risk factors on both 

English basic reading and math. For English basic reading, its indirect effects represent 32% of 

the impact of SES, 78% of the impact of premature birth, and 17% of the impact of English oral 

language. For math, its indirect effects consist of 31% of the impact of SES, 48% of the impact 

of premature, and 36% of the impact of English oral language. Inhibitory control plays the 

largest role in reducing the impact of all three risk factors on approaches to learning and socio-

emotional skills. For approaches to learning, its indirect effects consist of 71% of the impact of 

SES, 53% of the impact of premature, and 45% of the impact of English oral language. For 

socio-emotional skills, its indirect effects consist of 84% of the impact of SES, 62% of the 

impact of premature, and 84% of the impact of English oral language. The majority of the impact 

of premature birth on English basic reading is mediated by each of the three EF components. 

Discussion 

 The key findings in this study are: (1) parent English proficiency and more English talk 

from a Hispanic child to his/her parent are the most important predictors of English oral 

language skill, above SES and coming from a LM household; (2) parent increased usage of 

Spanish benefits children’s English oral language skills; (3) SES, prematurity, and English oral 

language uniquely predict all three components of a Hispanic child’s EF; (4) EF at least partially 

mediates the relationship between SES, prematurity, and English oral language and both English 
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reading and math; (5) working memory is the largest and most significant predictor of both 

English reading and math; (6) EF, primarily inhibitory control, at least partially mediates the 

impact of SES, prematurity, and English oral language, on approaches to learning; and (7) 

inhibitory control partially mediates the impact of SES and English oral language on socio-

emotional skills.  

Each of these findings is important for practitioners, researchers, and policymakers who 

seek to better understand and service the growing population of young Hispanics in U.S. schools. 

It is not surprising that children who use more English in speaking with their parents (quantity) 

and have parents who are more proficient in English (quality) demonstrate better English oral 

language skills than those who do not. Interestingly, children’s English oral language skills also 

appear to benefit from parents who used Spanish more when speaking to the child. This effect 

occurred in conjunction with accounting for the child’s language of use frequency, and, while 

initially counterintuitive, it may suggest that the quality of the parents’ communication is more 

important than the language used. In fact, this effect increased when controlling for their level of 

English proficiency. In other words, perhaps parents who do not have a certain level of English 

proficiency hinder their children’s English oral language when they use English. This 

explanation has been supported by prior research demonstrating that children’s English skills do 

not benefit from Spanish-speaking parents who use English (Hammer, Davison, Lawrence, & 

Miccio, 2009; Place & Hoff, 2011), emphasizing the importance of the quality of language 

interactions. 

This study further confirms what previous research on school readiness and achievement 

risk factors has demonstrated: higher SES and better verbal skills are important for improved 

academic, cognitive, behavioral, and social skills (Brooks-Gunn & Duncan, 1997; Duncan & 
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Murnane, 2014; Hoff, 2013; Jensen, 2009; Sirin, 2005); prematurity negatively impacts such 

skills (Anderson & Doyle, 2004; Mulder et al., 2009; Rose et al., 2011; Williams et al., 2013). 

Additionally, similar to other studies examining the mediating role of English oral language 

between risk factors and academic and cognitive outcomes (Noble et al., 2007; Noble et al., 

2005), the current findings suggest that for young Hispanics, English oral language is a key 

mechanism, which facilitates achievement and skills in other areas. Where this study deviates 

from previous ones is how it considers the role of EF in light of the influence of English oral 

language. 

The present findings suggest the role of EF, beyond English oral language, in important 

school readiness skills of Hispanic children. Inhibitory control, working memory, and cognitive 

flexibility each impact Hispanic children’s English basic reading, math, and approaches to 

learning, net of SES, prematurity, and English oral language; inhibitory control impacts 

children’s socio-emotional skills, net of these other factors. That is, EF serves as a protective 

mechanism for such risk factors as SES, prematurity, and English oral language. These findings 

converge with Fitzpatrick and colleagues’ (2014) work that identified EF as mediating the 

relationship between SES and achievement. Furthermore, on achievement (English basic reading 

and math), working memory has an even stronger impact than English oral language. These 

findings are noteworthy especially in light of the malleable aspects of EF (Blair & Razza, 2007; 

Diamond & Lee, 2011; Lawrence, 2015). Given that EF interventions yield positive results 

(Diamond & Lee, 2011; Lawrence, 2015), educators might consider fostering the EF skills, 

particularly working memory, of young Hispanics in their preschool years, as they prepare for 

kindergarten entry.  
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Additionally, this study offers a current and national overview of certain aspects of the 

home language environment of young Hispanics. For example, nearly 70% of children in the 

present study (in alignment with other studies, e.g., Aud et al., 2010; Krogstad, 2016) experience 

Spanish to some extent at home, and 50% of Hispanic children grow up in homes where Spanish 

is the primary language (similar to Galindo & Reardon, 2006). This is important for educators to 

know as these children enter kindergarten. While certainly heterogeneous, these children cannot 

be compared to monolingual-English-speaking children who have only been exposed to one 

language – the traditional language of instruction – up until kindergarten entry. Further, 

approximately only 60% of Hispanic parents report that they understand, speak, read, and write 

English very well. This is important for educators to know when interacting with parents. The 

extent to which this interaction is limited by language suggests that schools might want to 

consider implementing mechanisms to facilitate parent-teacher communication. Also, especially 

in light of the current findings and those of other studies on quality of language interaction, 

parents with limited English skills (in the present study, 25% – 30% of respondents indicating 

“not very well” or “not well at all” across skills) should be encouraged – and certainly not 

discouraged – to speak to their children in their home language. Additionally, it is important to 

note the implications of the language in which a child is tested on his/her performance. The 

current findings suggest an advantage on EF and math for those children tested in Spanish. 

Finally, the covariates used, primarily parent country of origin and U.S. region of 

residence, illustrate the heterogeneity of this population. Different patterns emerge for different 

groups depending on the outcome variable. Children with Central American parents were 

advantaged on the working memory task when compared to those with U.S.-born parents. Those 

with South American parents performed marginally better on English basic reading than those 
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with U.S.-born parents; those with parents born in Caribbean countries did worse on English 

reading than those whose parents were born in the U.S. Children with Mexican-born parents did 

marginally better on approaches to learning than those with U.S.-born parents. Living in the 

Northeast appeared to benefit children’s working memory performance when compared to those 

in the Midwest, West, and South. Children in the West also performed worse on math than those 

in the Northeast, but performed better on English oral language and inhibitory control. Children 

in the South had an apparent advantage in English basic reading over those in the Northeast, and 

children in the Midwest did better on cognitive flexibility than those in the Northeast. A final 

point, especially when considering the practical and policy implications of this work, is that 

attending preschool benefited children in English oral language, English basic reading, and math, 

even after controlling for all risk factors and the child’s EF. This is important to note when 

considering allocation of funds for and increased access to preschool for Hispanic children. 

Limitations and future research 

 A notable strength of the present study is the large and nationally-representative sample 

that is utilized. This enables educators and researchers to glean important insights that can 

potentially be generalized to the larger population of Hispanic children in the U.S. However, this 

design is not without its limitations, most notably with regards to the measures used. Cost, 

feasibility, and other practical issues dictate which measures can be used. As noted, the preLAS 

2000 was used to capture English oral language. While it does contain an expressive and 

receptive component, it was intended to be used as an English language screener and not a 

distinct oral language measure; it is also limited in its number of questions. Likewise, the English 

basic reading assessment is limited in scope; however, it was the only reading measure that all 
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children – regardless of proficiency – took in English (versus Spanish, if applicable), and by 

using it, I was able to include the subset of children who took the other assessments in Spanish. 

EF was also not assessed through a comprehensive battery, but rather three measures, and 

inhibitory control was captured by teacher report and not direct assessment. This may explain the 

high impact that inhibitory control had on both approaches to learning and socio-emotional 

skills, also both gathered through teacher report. Therefore, the findings from this paper should 

not be interpreted as presenting a complete assessment of EF, but rather, as a snapshot of 

Hispanic children’s EF capabilities in each of the three domains. Additionally, each of the 

measures included have been used and vetted in other studies. The Numbers Reversed subtest is 

commonly used as a working memory assessment for young elementary students (Fahie & 

Symons, 2003; Fuchs et al., 2006); the DCCS task for cognitive flexibility is included in the 

National Institutes of Health Toolbox (Weintraub et al., 2013) and is frequently used when 

examining children’s EF and achievement (e.g., Welsh et al., 2010), specifically with Spanish-

English bilingual students (Carlson & Meltzoff, 2008). Finally, prior studies on EF and school 

readiness have used the CBQ to assess inhibitory control (e.g., Blair & Razza, 2007; Sektnan, 

McClelland, Acock, & Morrison, 2010).  

An additional limitation is the question of directionality of variables. As mentioned in the 

theoretical framework, there is certainly a bi-directional relationship between verbal skills and 

EF, as there is also potentially such a link between EF and achievement. However, as detailed in 

the theoretical framework, there is theoretical and precedented support for the framework 

presented in the current study, primarily based on the timing, development, and the nature of 

these different skills, (e.g., Bjorklund, 2011; Blair & Razza, 2007; Fitzpatrick et al., 2014; 

Vygotsky, 1962; Yeager & Yeager, 2013). 
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 The present study lays the groundwork for future studies. It will be interesting to apply 

the current model to later achievement: that is, to examine how EF at kindergarten entry might 

mediate the link between risk factors and achievement at the end of the early elementary years. 

Additionally, moderation analyses might shed light on any heterogeneous impacts (e.g., LM vs. 

non-LM; Hispanic vs. monolingual-White) of EF on achievement. Both lines of work would 

further elucidate the skills of young Hispanic children and the role that EF plays in their early 

academic careers.  
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Table 1.1

Descriptive statistics of analytic sample of Hispanics (N = 4,362)

N
Mean /      

% of Sample

Standard 

Deviation
% Missing 

Student Demographic

Gender - Male 4,349 50.43 0.30

Generational status

1st generation 3,852 3.14 11.69

2nd generation 3,852 47.79 11.69

3rd+ generation 3,852 48.31 11.69

Region of U.S.

Northeast 3,863 11.08 11.44

Midwest 3,863 11.36 11.44

South 3,863 37.04 11.44

West 3,863 40.51 11.44

Premature 3,673 18.84 15.80

Took assessment in Spanish (did not pass 

English oral language proficiency threshold) 3,670 8.99 15.86

Home Factors

SES (-2.33 - 2.6) 3,742 -0.53 0.71 14.21

Parent country of origin

United States 3,887 43.27 10.89

Mexico 3,887 39.21 10.89

Central America 3,887 7.72 10.89

South America 3,887 3.81 10.89

Caribbean 3,887 4.43 10.89

Other 3,887 1.52 10.89

Home language factors

Dual languager learner (Spanish used to 

any extent in home) 4,346 69.47 0.37

Language minority (Spanish is the primary 

home language) 3,741 50.95 14.24

Parent English knowledge  (0 - 3) 2,883 2.13 1.10 33.91

Child→Parent Spanish frequency (0 - 3; 0 

being never) 2,882 1.29 1.21 33.93

Parent→Child Spanish frequency (0 - 3; 0 

being never) 2,882 1.60 1.27 33.93

Achievement Scores

English oral language (0 - 20) 3,670 16.38 4.80 15.86

Executive function

Inhibitory control (1 - 7) 3,313 4.92 1.23 24.05

Working memory (45 - 175) 3,253 88.13 15.45 25.42

Cognitive flexibility (0 - 18) 3,631 13.49 3.67 16.76

English basic reading (0 - 20) 3,657 11.59 4.81 16.16

Math (0 - 93) 3,628 27.08 10.25 16.83

Approaches to learning (1 - 4) 3,363 2.91 0.67 22.90

Socioemotional skills (1 - 4) 3,343 3.26 0.47 23.36

Note. N = 4,362. Achievement scores are not standardized. Numbers Reversed Standard Score is used 

for Working Memory. IRT Scale Score used for Math.  "3" represents highest score of parent's English 

proficiency; Parent-child Spanish frequency indicate the amount of language interactions that occur in 

Spanish and are coded as: "0" never; "1" sometimes; "2" often; "3" very often.

Analytic Sample 
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Table 1.2

Correlation matrix of key predictor and outcome variables

SES Premature LM

Parent→ 

Child

Child→  

Parent

Parent 

English

Oral 

language

Inhibitory 

control

Working 

memory

Cognitive 

flexibility English Math

Approaches 

to learning

Social 

skills

SES 1.00

Premature 0.03 1.00

LM -0.47*** -0.04 1.00

Parent→Child -0.42*** -0.04* 0.78*** 1.00

Child→Parent -0.45*** -0.05* 0.77*** 0.85*** 1.00

Parent English 0.52*** 0.03 -0.76*** -0.69*** -0.74*** 1.00

Oral language 0.41*** 0.02 -0.50*** -0.45*** -0.53*** 0.56*** 1.00

Inhibitory control 0.07** -0.05* -0.01 0.00 0.01 -0.01 0.10*** 1.00

Working memory 0.34*** -0.06** -0.25*** -0.22*** -0.24*** 0.28*** 0.35*** 0.18*** 1.00

Cognitive flexibility 0.19*** -0.04 -0.14*** -0.13*** -0.14*** 0.16*** 0.30*** 0.14*** 0.27*** 1.00

English 0.38*** -0.00 -0.30*** -0.25*** -0.29*** 0.31*** 0.56*** 0.21*** 0.45*** 0.29*** 1.00

Math 0.44*** -0.03 -0.29*** -0.25*** -0.28*** 0.30*** 0.44*** 0.25*** 0.57*** 0.34*** 0.69*** 1.00

Approaches to learning 0.10*** -0.06** -0.01 -0.01 0.01 0.01 0.14*** 0.77*** 0.23*** 0.18*** 0.30*** 0.34*** 1.00

Social skills 0.05* -0.04 0.01 0.02 0.01 -0.00 0.09*** 0.65*** 0.14*** 0.12*** 0.17*** 0.17*** 0.72*** 1.00
Note. N = 2,181. Significance levels: * p<.05  ** p<.01  *** p<.001
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Table 1.3

Determinants of Kindergarten-entry English Oral Language

(1) (2) (3) (4) (5) (6)

SES 0.33*** 0.14***

(0.04) (0.04)

Premature -0.03 -0.06

(0.06) (0.05)

LM learner -0.74*** -0.16*

(0.07) (0.08)

Parent English proficiency 0.52*** 0.34***

(0.04) (0.05)

Parent→Child Spanish 

frequency 0.08** 0.14***

(0.03) (0.03)

Child→Parent Spanish 

frequency -0.45*** -0.31***

(0.04) (0.04)

Select Covariates

Age (months) 0.03*** 0.03*** 0.03*** 0.03*** 0.03*** 0.03***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Generational status

First generation -1.39*** -1.49*** -1.18*** -0.88*** -1.09*** -0.76***

(0.21) (0.22) (0.21) (0.21) (0.21) (0.21)

Second generation -0.52*** -0.62*** -0.36*** -0.25** -0.34*** -0.12

(0.09) (0.09) (0.09) (0.09) (0.09) (0.09)

Attended preschool 0.21*** 0.24*** 0.22*** 0.22*** 0.21*** 0.19***

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Parent country of origin

Mexico -0.51*** -0.58*** -0.32*** -0.12 -0.31** -0.09

(0.09) (0.09) (0.09) (0.09) (0.09) (0.09)

Central America -0.11 -0.15 0.07 0.20+ -0.02 0.18

(0.12) (0.12) (0.12) (0.12) (0.12) (0.12)

South America -0.02 0.03 0.24+ 0.11 0.18 0.14

(0.13) (0.13) (0.13) (0.13) (0.13) (0.13)

Caribbean 0.07 0.11 0.28* 0.13 0.15 0.10

(0.13) (0.14) (0.13) (0.12) (0.13) (0.13)

Other 0.24* 0.33** 0.27* 0.23* 0.26* 0.16

(0.12) (0.12) (0.12) (0.11) (0.12) (0.11)

U.S. region

Midwest 0.16+ 0.23** 0.21* 0.12 0.20* 0.10

(0.09) (0.09) (0.08) (0.08) (0.08) (0.08)

South 0.05 0.11 0.11 0.06 0.15* 0.08

(0.07) (0.08) (0.07) (0.07) (0.07) (0.07)

West 0.32*** 0.37*** 0.34*** 0.28*** 0.34*** 0.27***

(0.08) (0.08) (0.08) (0.07) (0.08) (0.07)

Constant -2.39*** -2.82*** -2.65*** -4.14*** -2.37*** -3.31***

(0.45) (0.45) (0.44) (0.45) (0.43) (0.45)

English Oral Language

Note. N = 4,362. Robust standard errors in parentheses. FIML used to handle missing data. Full set of covariates includes: 

male, age at testing, generational status, parent country of origin, U.S. region, attended preschool, mom's age at first birth, 

parental warmth, preliteracy activities (read books and tell stories), school % FRPL, and school % Hispanic. Reference 

groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** 

p<.01  *** p<.001
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Table 1.4

Determinants of Kindergarten-entry Executive Function

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

SES 0.13*** 0.13*** 0.14*** 0.13*** 0.23*** 0.23*** 0.21*** 0.20*** 0.13*** 0.13*** 0.11** 0.10**

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.04) (0.04) (0.04)

Premature -0.09+ -0.09+ -0.09+ -0.14*** -0.14*** -0.13*** -0.14** -0.14** -0.13**

(0.05) (0.05) (0.05) (0.04) (0.04) (0.04) (0.05) (0.05) (0.05)

LM learner -0.04 -0.02 -0.09 -0.04 -0.10 -0.05

(0.07) (0.07) (0.06) (0.06) (0.08) (0.08)

Parent English proficiency -0.03 -0.04 0.05+ 0.02 0.04 0.00

(0.03) (0.03) (0.03) (0.03) (0.04) (0.04)

Parent→Child Spanish 

frequency -0.00 -0.01 -0.03 -0.04+ 0.02 0.01

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Child→Parent Spanish 

frequency 0.03 0.05 0.02 0.05* -0.02 0.02

(0.03) (0.03) (0.03) (0.03) (0.04) (0.03)

English oral language 0.13*** 0.21*** 0.27***

(0.02) (0.02) (0.03)

Select Covariates

Male -0.42*** -0.41*** -0.41*** -0.40*** -0.08** -0.07* -0.07* -0.06* -0.06 -0.05 -0.05 -0.04

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.04) (0.04) (0.03)

Age (months) 0.02*** 0.02*** 0.02*** 0.02*** -0.06*** -0.06*** -0.06*** -0.06*** 0.03*** 0.03*** 0.03*** 0.03***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Child assessed in Spanish -0.12* -0.12* -0.15* 0.28** -0.59*** -0.59*** -0.56*** 0.14* -0.62*** -0.62*** -0.58*** 0.31*

(0.06) (0.06) (0.06) (0.10) (0.04) (0.04) (0.05) (0.07) (0.08) (0.08) (0.08) (0.12)

Generational status

First generation 0.06 0.06 0.02 0.07 -0.15 -0.15 -0.07 0.01 0.01 0.01 0.09 0.21

(0.13) (0.12) (0.13) (0.13) (0.11) (0.11) (0.11) (0.11) (0.15) (0.15) (0.15) (0.15)

Second generation 0.08 0.08 0.06 0.08 -0.18* -0.18* -0.12 -0.08 0.07 0.07 0.13 0.18*

(0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.09) (0.09)

Parent country of origin

Mexico 0.05 0.04 0.02 0.02 0.00 0.00 0.08 0.09 -0.09 -0.09 -0.04 -0.02

(0.08) (0.08) (0.09) (0.09) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.09) (0.09)

Central America -0.01 -0.01 -0.03 -0.03 0.21* 0.20* 0.28** 0.25* -0.10 -0.11 -0.06 -0.08

(0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.11) (0.11) (0.11) (0.11)

South America 0.06 0.06 0.06 0.05 0.09 0.10 0.16 0.15 -0.11 -0.11 -0.08 -0.08

(0.11) (0.11) (0.11) (0.11) (0.12) (0.12) (0.13) (0.12) (0.11) (0.11) (0.12) (0.11)

Caribbean -0.13 -0.13 -0.12 -0.13 0.05 0.05 0.09 0.08 -0.08 -0.08 -0.07 -0.08

(0.12) (0.12) (0.13) (0.13) (0.11) (0.11) (0.11) (0.11) (0.13) (0.13) (0.13) (0.12)

Other -0.16 -0.17 -0.16 -0.18 0.15 0.13 0.13 0.11 -0.25 -0.27 -0.28 -0.31

(0.16) (0.16) (0.16) (0.16) (0.15) (0.15) (0.15) (0.15) (0.19) (0.19) (0.19) (0.19)

U.S. region

Midwest 0.03 0.03 0.04 0.04 -0.15* -0.16* -0.16* -0.16* 0.15+ 0.14+ 0.14+ 0.14+

(0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.08) (0.08) (0.08) (0.08)

South 0.08 0.08 0.08 0.08 -0.17** -0.16** -0.16** -0.16** 0.07 0.07 0.07 0.07

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.05) (0.07) (0.07) (0.07) (0.07)

West 0.12+ 0.12+ 0.12+ 0.11+ -0.25*** -0.25*** -0.25*** -0.27*** 0.05 0.04 0.04 0.02

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.07) (0.07) (0.07) (0.07)

Mother's age at first birth 0.01** 0.01** 0.01** 0.01** 0.01** 0.01** 0.01*** 0.01** 0.01* 0.01* 0.01* 0.01*

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Tells stories 0.01 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.02* 0.02* 0.02* 0.02*

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Constant -1.97*** -1.97*** -1.90*** -1.67*** 4.04*** 4.03*** 3.90*** 4.27*** -2.31*** -2.32*** -2.42*** -1.92***

(0.35) (0.35) (0.36) (0.36) (0.33) (0.33) (0.35) (0.34) (0.38) (0.38) (0.40) (0.40)

Inhibitory Control Working Memory Cognitive Flexibility

Note. N = 4,362. Robust standard errors in parentheses. Scores are standardized. FIML used to handle missing data. Full set of covariates includes: male, age at testing, if child received assessments in 

Spanish, generational status, parent country of origin, U.S. region, attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), school % FRPL, and school 

% Hispanic. Reference groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001



 

83 

 
  

Table 1.5

Determinants of Kindergarten-entry Achievement

(1) (2) (3) (4) (1) (2) (3) (4)

SES 0.32*** 0.32*** 0.21*** 0.13*** 0.30*** 0.30*** 0.26*** 0.15***

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.02)

Premature -0.10* -0.09* -0.03 -0.13*** -0.13*** -0.05+

(0.04) (0.04) (0.04) (0.04) (0.03) (0.03)

English oral language 0.38*** 0.30*** 0.29*** 0.17***

(0.01) (0.01) (0.01) (0.01)

Inhibitory control 0.12*** 0.13***

(0.02) (0.01)

Working memory 0.32*** 0.43***

(0.02) (0.01)

Cognitive flexibility 0.05*** 0.08***

(0.01) (0.01)

Select Covariates

Male -0.16*** -0.15*** -0.15*** -0.08** -0.03 -0.02 -0.01 0.07***

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.02) (0.02)

Age (months) 0.05*** 0.05*** 0.04*** 0.05*** 0.06*** 0.06*** 0.05*** 0.07***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Child assessd in Spanish -0.49*** -0.48*** 0.53*** 0.41***

(0.04) (0.04) (0.06) (0.05)

Generational status

First generation -0.38** -0.38** 0.14 0.11 -0.18+ -0.18+ 0.04 0.00

(0.13) (0.13) (0.10) (0.10) (0.09) (0.09) (0.09) (0.08)

Second generation -0.14+ -0.14+ 0.05 0.06 -0.12+ -0.12+ -0.00 0.01

(0.08) (0.08) (0.07) (0.07) (0.06) (0.06) (0.06) (0.05)

Attended preschool 0.18*** 0.19*** 0.11** 0.11*** 0.10*** 0.10*** 0.08** 0.08***

(0.04) (0.04) (0.03) (0.03) (0.03) (0.03) (0.03) (0.02)

Parent country of origin

Mexico -0.08 -0.08 0.12+ 0.10 -0.01 -0.01 0.07 0.04

(0.08) (0.08) (0.07) (0.07) (0.06) (0.06) (0.06) (0.05)

Central America 0.08 0.08 0.12 0.07 0.07 0.06 0.09 0.01

(0.10) (0.10) (0.09) (0.08) (0.08) (0.08) (0.08) (0.06)

South America 0.18 0.18+ 0.21* 0.16+ 0.05 0.05 0.09 0.03

(0.11) (0.11) (0.10) (0.09) (0.11) (0.11) (0.10) (0.08)

Caribbean -0.17 -0.17 -0.19* -0.18* -0.05 -0.05 -0.05 -0.04

(0.11) (0.11) (0.09) (0.09) (0.09) (0.09) (0.08) (0.07)

Other -0.04 -0.05 -0.13 -0.13 0.06 0.05 0.00 0.00

(0.16) (0.16) (0.15) (0.15) (0.15) (0.15) (0.15) (0.11)

U.S. region

Midwest 0.09 0.09 0.03 0.06 -0.03 -0.03 -0.02 0.02

(0.07) (0.07) (0.06) (0.06) (0.06) (0.06) (0.06) (0.05)

South 0.22*** 0.22*** 0.20*** 0.23*** 0.01 0.02 0.02 0.07+

(0.06) (0.06) (0.05) (0.05) (0.05) (0.05) (0.05) (0.04)

West 0.06 0.06 -0.07 -0.00 -0.17*** -0.17*** -0.19*** -0.10*

(0.06) (0.06) (0.06) (0.05) (0.05) (0.05) (0.05) (0.04)

Mother's age at first birth 0.02*** 0.02*** 0.02*** 0.01*** 0.02*** 0.02*** 0.02*** 0.01***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Constant -4.01*** -4.02*** -3.06*** -4.01*** -4.22*** -4.23*** -3.79*** -5.04***

(0.34) (0.34) (0.31) (0.30) (0.26) (0.26) (0.26) (0.23)

English Basic Reading Math

Note. N = 4,362. Robust sandard errors in parentheses. Scores are standardized. FIML used to handle missing data. Full set of covariates includes: 

male, age at testing, generational status, parent country of origin, U.S. region, attended preschool, mom's age at first birth, parental warmth, 

preliteracy activities (read books and tell stories), school % FRPL, and school % Hispanic. Math regression series include if the child received 

assessment in Spanish. Reference groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * 

p<.05  ** p<.01  *** p<.001
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Table 1.6

Determinants of Kindergarten-entry Behavioral & Socio-emotional Skills

(1) (2) (3) (4) (1) (2) (3) (4)

SES 0.15*** 0.15*** 0.13*** 0.02 0.08* 0.08* 0.07+ -0.01

(0.03) (0.03) (0.03) (0.02) (0.04) (0.04) (0.04) (0.03)

Premature -0.10* -0.11* -0.02 -0.07 -0.07 -0.01

(0.05) (0.05) (0.03) (0.05) (0.05) (0.04)

English oral language 0.16*** 0.05*** 0.08*** 0.00

(0.02) (0.01) (0.02) (0.02)

Inhibitory control 0.76*** 0.66***

(0.01) (0.02)

Working memory 0.09*** 0.02

(0.01) (0.02)

Cognitive flexibility 0.03** 0.01

(0.01) (0.01)

Select Covariates

Male -0.43*** -0.42*** -0.42*** -0.10*** -0.35*** -0.34*** -0.34*** -0.07**

(0.03) (0.03) (0.03) (0.02) (0.03) (0.03) (0.03) (0.03)

Age (months) 0.03*** 0.03*** 0.02*** 0.02*** 0.01* 0.01* 0.01+ -0.00

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Child assessed in Spanish -0.26*** -0.26*** 0.29** 0.08 -0.26*** -0.26*** 0.02 -0.16*

(0.06) (0.06) (0.10) (0.06) (0.06) (0.06) (0.10) (0.08)

Generational status

First generation 0.22+ 0.22+ 0.33** 0.22** 0.02 0.02 0.07 -0.00

(0.12) (0.12) (0.12) (0.07) (0.13) (0.13) (0.13) (0.10)

Second generation 0.08 0.08 0.14+ 0.06 0.09 0.09 0.12 0.04

(0.08) (0.08) (0.08) (0.05) (0.08) (0.08) (0.08) (0.06)

Parent country of origin

Mexico 0.11 0.11 0.14+ 0.08+ 0.07 0.07 0.09 0.03

(0.08) (0.08) (0.08) (0.05) (0.08) (0.08) (0.08) (0.06)

Central America 0.03 0.03 0.04 0.02 -0.04 -0.04 -0.03 -0.05

(0.10) (0.10) (0.10) (0.06) (0.11) (0.11) (0.11) (0.08)

South America 0.03 0.03 0.04 -0.01 -0.02 -0.01 -0.01 -0.06

(0.11) (0.11) (0.11) (0.07) (0.12) (0.12) (0.12) (0.09)

Caribbean -0.07 -0.07 -0.07 0.02 0.13 0.13 0.12 0.18*

(0.12) (0.12) (0.12) (0.07) (0.12) (0.12) (0.12) (0.08)

Other -0.17 -0.18 -0.21 -0.04 -0.01 -0.02 -0.03 0.11

(0.14) (0.14) (0.14) (0.11) (0.15) (0.15) (0.15) (0.16)

U.S. region

Midwest 0.02 0.01 0.02 0.01 0.03 0.02 0.03 0.01

(0.07) (0.07) (0.07) (0.05) (0.07) (0.07) (0.07) (0.06)

South 0.09 0.09 0.10+ 0.05 0.09 0.09 0.09 0.04

(0.06) (0.06) (0.06) (0.04) (0.06) (0.06) (0.06) (0.05)

West 0.08 0.08 0.07 0.02 0.01 0.01 0.00 -0.06

(0.06) (0.06) (0.06) (0.04) (0.07) (0.07) (0.07) (0.05)

Constant -2.37*** -2.38*** -2.15*** -1.13*** -0.65+ -0.65+ -0.54 0.61*

(0.36) (0.36) (0.36) (0.23) (0.37) (0.37) (0.37) (0.28)

Approaches to Learning Socio-emotional Skills

Note. N = 4,362. Robust standard errors in parentheses. Scores are standardized. FIML used to handle missing data. Full set of covariates includes: 

male, age at testing, if child received assessments in Spanish, generational status, parent country of origin, U.S. region, attended preschool, mom's 

age at first birth, parental warmth, preliteracy activities (read books and tell stories), school % FRPL, and school % Hispanic. Reference groups: 

Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001
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Table 1.7

Sobel-Goodman mediation test results

Mediating variable Coefficient P value % Coefficient P value % Coefficient P value %

Inhibitory control 0.035 0.001 9 -0.036 0.014 50 0.012 0.001 3

Working memory 0.122 0.000 32 -0.081 0.008 78 0.070 0.000 17

Cognitive flexibility 0.035 0.002 10 -0.058 0.001 66 0.023 0.000 6

Inhibitory control 0.037 0.001 11 -0.038 0.015 29 0.023 0.002 8

Working memory 0.108 0.000 31 -0.073 0.015 48 0.111 0.000 36

Cognitive flexibility 0.023 0.016 7 -0.045 0.001 29 0.041 0.000 13

Inhibitory control 0.128 0.000 71 -0.121 0.013 53 0.079 0.001 45

Working memory 0.050 0.000 28 -0.037 0.012 14 0.050 0.000 29

Cognitive flexibility 0.020 0.013 12 -0.034 0.003 14 0.034 0.000 18

Inhibitory control 0.113 0.000 84 -0.105 0.013 62 0.071 0.001 84

Working memory 0.032 0.001 22 -0.024 0.022 11 0.033 0.00 31

Cognitive flexibility 0.015 0.022 12 -0.026 0.008 15 0.029 0.00 30

Approaches to Learning

Socio-emotional Skills

Note. Sobel-Goodman tests were run in Stata to test for mediation. Displayed are the Sobel coefficient, p value, and the proportion of the total effect 

that is mediated (%). All variable coefficients are standardized. Full set of covariates includes: male, age at testing, generational status, parent country 

of origin, U.S. region, attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), school % FRPL, 

and school % Hispanic. Math regression series include if the child received assessment in Spanish. 

Independent variable

SES Premature English oral language

English Basic Reading

Math
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Figure 1.1. Logic model of theoretical framework 
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Figure 1.2. Parent proficiency in English 



 

88 

 

 

  

Figure 1.3. Frequency of parent’s use of Spanish to child 
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Figure 1.4. Frequency of child’s use of Spanish to parent 
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Appendix Table 1.1

Determinants of Kindergarten-entry English Oral Language

(1) (2) (3) (4) (5) (6)

SES 0.36*** 0.20***

(0.06) (0.03)

Premature -0.15 -0.15

(0.13) (0.13)

LM learner -0.76*** -0.28*

(0.10) (0.10)

Parent English proficiency 0.47*** 0.28**

(0.09) (0.09)

Parent→Child Spanish 

frequency 0.08** 0.15***

(0.02) (0.03)

Child→Parent Spanish 

frequency -0.41*** -0.29***

(0.05) (0.03)

Select Covariates

Male -0.06 -0.06 -0.04 -0.05+ -0.08** -0.06*

(0.04) (0.04) (0.04) (0.03) (0.02) (0.02)

Age (months) 0.03** 0.03** 0.03** 0.03** 0.03** 0.03***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Generational status

First generation -0.78*** -0.89*** -0.60** -0.41+ -0.55* -0.28

(0.18) (0.16) (0.19) (0.22) (0.22) (0.27)

Second generation -0.56*** -0.68*** -0.39*** -0.33*** -0.36*** -0.12**

(0.05) (0.05) (0.05) (0.04) (0.05) (0.03)

Attended preschool 0.25*** 0.29*** 0.26*** 0.28*** 0.26*** 0.23***

(0.06) (0.06) (0.06) (0.05) (0.05) (0.05)

Parent country of origin

Mexico -0.46*** -0.55*** -0.31* -0.15 -0.35** -0.12

(0.09) (0.08) (0.12) (0.17) (0.11) (0.15)

Central America 0.07 0.04 0.23* 0.34+ 0.12 0.29+

(0.07) (0.07) (0.10) (0.17) (0.10) (0.14)

South America 0.10+ 0.17* 0.35** 0.24* 0.24* 0.19*

(0.05) (0.06) (0.11) (0.09) (0.10) (0.08)

Caribbean -0.00 0.07 0.24 0.09 0.14 0.06

(0.26) (0.23) (0.16) (0.13) (0.17) (0.12)

Other 0.22** 0.30* 0.17* 0.22** 0.21* 0.05

(0.07) (0.13) (0.08) (0.06) (0.08) (0.03)

U.S. region

Midwest 0.07 0.12 0.11 0.05 0.11 0.03

(0.19) (0.18) (0.17) (0.14) (0.17) (0.15)

South -0.04 0.03 0.03 -0.04 0.08 -0.02

(0.10) (0.09) (0.06) (0.08) (0.07) (0.08)

West 0.20 0.26 0.24 0.21 0.25 0.18

(0.20) (0.20) (0.18) (0.16) (0.19) (0.17)

Parent warmth 0.17** 0.19*** 0.17*** 0.14** 0.15** 0.12*

(0.05) (0.05) (0.04) (0.04) (0.04) (0.05)

Constant -2.43*** -2.83*** -2.44*** -4.12*** -2.38*** -3.16***

(0.58) (0.63) (0.56) (0.71) (0.47) (0.59)

English Oral Language

Note. N = 1,507. Robust standard errors in parentheses. Models include: sample weight: w1_2p0; and cluster: w1_2p0psu. 

Full set of covariates includes: male, age at testing, generational status, parent country of origin, U.S. region, attended 

preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), school % FRPL, and 

school % Hispanic. Reference groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: 

Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001
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Appendix Table 1.2

Determinants of Kindergarten-entry Executive Function

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

SES 0.17*** 0.18*** 0.20*** 0.19*** 0.23*** 0.24*** 0.22*** 0.20*** 0.13*** 0.13*** 0.11*** 0.08**

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.05) (0.05) (0.03) (0.02) (0.02) (0.02)

Premature -0.22** -0.22** -0.22** -0.11* -0.12* -0.11+ -0.24*** -0.24*** -0.23***

(0.07) (0.07) (0.08) (0.05) (0.05) (0.06) (0.05) (0.05) (0.05)

LM learner -0.14* -0.12+ 0.02 0.07 -0.05 0.01

(0.06) (0.06) (0.07) (0.07) (0.07) (0.06)

Parent English proficiency -0.07+ -0.08+ 0.03 0.01 0.04 0.02

(0.04) (0.04) (0.03) (0.02) (0.05) (0.06)

Parent→Child Spanish 

frequency -0.03 -0.03 -0.08*** -0.09*** -0.02 -0.04+

(0.02) (0.02) (0.01) (0.01) (0.02) (0.02)

Child→Parent Spanish 

frequency 0.05 0.05+ 0.01 0.04+ -0.01 0.03

(0.03) (0.03) (0.02) (0.02) (0.04) (0.03)

English oral language 0.07+ 0.21*** 0.28***

(0.04) (0.02) (0.01)

Select Covariates

Male -0.52*** -0.51*** -0.51*** -0.50*** -0.08* -0.07* -0.07* -0.06+ -0.10*** -0.10** -0.09** -0.07*

(0.05) (0.05) (0.04) (0.05) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Age (months) 0.02*** 0.02*** 0.02*** 0.02*** -0.06*** -0.06*** -0.06*** -0.07*** 0.02+ 0.02+ 0.02+ 0.02

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.01) (0.01)

Child assessed in Spanish -0.27*** -0.25*** -0.28*** -0.05 -0.62*** -0.61*** -0.58*** 0.12 -0.66** -0.64** -0.61** 0.33

(0.04) (0.03) (0.03) (0.14) (0.04) (0.04) (0.03) (0.08) (0.18) (0.19) (0.19) (0.20)

Generational status

First generation 0.03 0.01 -0.02 -0.02 -0.13 -0.14 -0.09 -0.06 0.15 0.13 0.20 0.23

(0.14) (0.14) (0.15) (0.15) (0.15) (0.15) (0.14) (0.14) (0.20) (0.20) (0.20) (0.21)

Second generation 0.04 0.05 0.03 0.05 -0.14** -0.14** -0.10+ -0.04 -0.01 0.00 0.06 0.14

(0.05) (0.05) (0.06) (0.06) (0.04) (0.04) (0.05) (0.05) (0.10) (0.10) (0.12) (0.12)

Attended preschool -0.05 -0.06+ -0.06+ -0.07* -0.01 -0.01 -0.01 -0.03 0.06* 0.06* 0.06+ 0.04

(0.03) (0.03) (0.03) (0.03) (0.04) (0.04) (0.04) (0.04) (0.03) (0.03) (0.03) (0.04)

Parent country of origin

Mexico 0.04 0.04 0.02 0.03 -0.02 -0.02 0.05 0.07+ -0.05 -0.06 0.00 0.02

(0.05) (0.05) (0.05) (0.06) (0.04) (0.04) (0.04) (0.04) (0.06) (0.06) (0.06) (0.06)

Central America -0.07 -0.06 -0.07 -0.08 0.27** 0.27** 0.33*** 0.30** -0.10 -0.11 -0.06 -0.08

(0.09) (0.09) (0.07) (0.07) (0.09) (0.09) (0.08) (0.09) (0.11) (0.11) (0.11) (0.10)

South America 0.12 0.11 0.14 0.14 0.05 0.05 0.12+ 0.13* -0.07 -0.08 -0.04 -0.03

(0.09) (0.10) (0.09) (0.09) (0.06) (0.06) (0.06) (0.05) (0.07) (0.07) (0.07) (0.06)

Caribbean -0.09 -0.10 -0.07 -0.07 0.10 0.10 0.16* 0.14* -0.12 -0.13 -0.09 -0.12

(0.10) (0.09) (0.10) (0.10) (0.08) (0.09) (0.07) (0.06) (0.09) (0.09) (0.10) (0.11)

Other -0.26 -0.30 -0.31 -0.32 0.11 0.09 0.08 0.05 -0.24 -0.29 -0.32 -0.36

(0.31) (0.33) (0.34) (0.34) (0.13) (0.14) (0.13) (0.16) (0.37) (0.37) (0.36) (0.35)

U.S. region

Midwest 0.01 0.01 0.02 0.02 -0.19 -0.20 -0.20 -0.17 -0.10 -0.11 -0.11 -0.08

(0.08) (0.07) (0.06) (0.05) (0.17) (0.18) (0.18) (0.18) (0.12) (0.11) (0.12) (0.12)

South -0.05 -0.04 -0.04 -0.03 -0.16+ -0.16 -0.15 -0.14 -0.04 -0.04 -0.04 -0.01

(0.03) (0.03) (0.03) (0.03) (0.09) (0.09) (0.09) (0.09) (0.08) (0.08) (0.08) (0.08)

West 0.07+ 0.07+ 0.07+ 0.07+ -0.25*** -0.25*** -0.25*** -0.26*** -0.16* -0.16** -0.16** -0.17*

(0.04) (0.04) (0.04) (0.04) (0.06) (0.06) (0.06) (0.05) (0.06) (0.05) (0.06) (0.06)

Mother's age at first birth 0.02** 0.02*** 0.01*** 0.01*** 0.01** 0.01** 0.01** 0.01* 0.00 0.00 0.00 0.00

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.01) (0.01)

School % FRPL 0.01*** 0.01*** 0.01*** 0.01*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00** -0.00** -0.00** -0.00*

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Constant -1.71*** -1.76*** -1.49** -1.38** 4.39*** 4.35*** 4.32*** 4.60*** -1.08+ -1.15* -1.22+ -0.79

(0.31) (0.33) (0.42) (0.42) (0.28) (0.27) (0.23) (0.24) (0.53) (0.54) (0.64) (0.63)

N 1404 1404 1404 1404 1385 1385 1385 1385 1502 1502 1502 1502

Inhibitory Control Working Memory Cognitive Flexibility

Note. Robust standard errors in parentheses. Models include: sample weight: w1_2p0; and cluster: w1_2p0psu. Full set of covariates includes: male, age at testing, if the child received asessments in 

Spanish, generational status, parent country of origin, U.S. region, attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), school % FRPL, and school 

% Hispanic. Reference groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001
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Appendix Table 1.3

Determinants of Kindergarten-entry Achievement

(1) (2) (3) (4) (1) (2) (3) (4)

SES 0.35*** 0.35*** 0.20*** 0.11*** 0.33*** 0.33*** 0.29*** 0.17*

(0.02) (0.03) (0.03) (0.02) (0.05) (0.05) (0.04) (0.06)

Premature -0.08 -0.00 0.06* -0.10+ -0.09+ 0.00

(0.06) (0.04) (0.03) (0.05) (0.05) (0.05)

English oral language 0.39*** 0.31*** 0.27*** 0.15***

(0.03) (0.04) (0.02) (0.02)

Inhibitory control 0.08*** 0.12***

(0.02) (0.01)

Working memory 0.32*** 0.42***

(0.02) (0.02)

Cognitive flexibility 0.06* 0.09***

(0.02) (0.02)

Select Covariates

Male -0.11** -0.10** -0.09+ -0.02 -0.02 -0.02 0.00 0.10**

(0.03) (0.03) (0.04) (0.04) (0.03) (0.03) (0.03) (0.03)

Age (months) 0.04*** 0.04*** 0.03** 0.05*** 0.04*** 0.04*** 0.04*** 0.06***

(0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.00) (0.00)

Child assessed in Spanish -0.53*** -0.52*** 0.43*** 0.37***

(0.06) (0.06) (0.08) (0.08)

Generational status

First generation -0.03 -0.03 0.26 0.27 -0.14 -0.15 -0.05 -0.04

(0.16) (0.15) (0.20) (0.18) (0.13) (0.13) (0.12) (0.09)

Second generation -0.16 -0.16 0.05 0.06 -0.13* -0.13* -0.01 -0.01

(0.10) (0.10) (0.08) (0.09) (0.05) (0.05) (0.05) (0.04)

Attended preschool 0.15** 0.14** 0.01 0.02 0.07 0.06 0.03 0.04

(0.05) (0.05) (0.05) (0.04) (0.05) (0.05) (0.04) (0.03)

Parent country of origin

Mexico -0.16 -0.16 0.03 0.03 -0.04 -0.04 0.02 0.01

(0.14) (0.14) (0.13) (0.13) (0.05) (0.05) (0.05) (0.05)

Central America 0.08 0.08 -0.00 -0.09 0.09 0.09 0.06 -0.06

(0.18) (0.18) (0.16) (0.14) (0.09) (0.09) (0.08) (0.07)

South America 0.12 0.11 0.06 0.03 0.11 0.11 0.13 0.09

(0.11) (0.11) (0.09) (0.10) (0.11) (0.10) (0.09) (0.09)

Caribbean -0.19 -0.20 -0.25+ -0.27* -0.06 -0.07 -0.09 -0.11

(0.25) (0.25) (0.13) (0.12) (0.17) (0.17) (0.15) (0.14)

Other -0.19 -0.20 -0.24 -0.20 0.03 0.01 -0.04 0.02

(0.23) (0.24) (0.24) (0.28) (0.15) (0.15) (0.15) (0.12)

U.S. region

Midwest 0.11 0.10 0.07 0.13 0.01 0.01 0.04 0.12

(0.31) (0.32) (0.24) (0.19) (0.13) (0.14) (0.14) (0.09)

South 0.18 0.18 0.20 0.24 0.07 0.07 0.10 0.16

(0.23) (0.24) (0.21) (0.17) (0.17) (0.17) (0.18) (0.13)

West 0.11 0.11 0.02 0.10 -0.09 -0.09 -0.10 0.01

(0.24) (0.24) (0.14) (0.13) (0.13) (0.13) (0.12) (0.10)

Mother's age at first birth 0.03*** 0.03*** 0.03*** 0.02*** 0.02*** 0.02*** 0.02*** 0.01**

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Constant -3.82*** -3.84*** -2.54*** -3.94*** -3.31*** -3.34*** -2.99*** -4.82***

(0.39) (0.40) (0.47) (0.40) (0.30) (0.30) (0.26) (0.18)

N 1294 1294 1294 1294 1293 1293 1293 1293

English Basic Reading Math

Note. Robust standard errors in parentheses. Models include: sample weight: w1_2p0; and cluster: w1_2p0psu. Full set of covariates includes: 

male, age at testing, generational status, parent country of origin, U.S. region, attended preschool, mom's age at first birth, parental warmth, 

preliteracy activities (read books and tell stories), school % FRPL, and school % Hispanic. Math regression series include if the child received 

assessment in Spanish. Reference groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * 

p<.05  ** p<.01  *** p<.001
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Appendix Table 1.4

Determinants of Kindergarten-entry Behavioral & Socio-emotional Skills

(1) (2) (3) (4) (1) (2) (3) (4)

SES 0.22*** 0.23*** 0.21*** 0.06 0.16*** 0.17*** 0.16*** 0.04*

(0.04) (0.05) (0.05) (0.05) (0.02) (0.02) (0.02) (0.01)

Premature -0.28** -0.27** -0.07*** -0.27* -0.27* -0.09

(0.08) (0.09) (0.02) (0.10) (0.11) (0.06)

English oral language 0.11** 0.04 0.05+ -0.01

(0.03) (0.03) (0.03) (0.02)

Inhibitory control 0.72*** 0.65***

(0.01) (0.01)

Working memory 0.10*** 0.02

(0.01) (0.03)

Cognitive flexibility 0.05+ 0.05*

(0.03) (0.02)

Select Covariates

Male -0.50*** -0.49*** -0.48*** -0.10** -0.44*** -0.43*** -0.42*** -0.08+

(0.04) (0.05) (0.05) (0.03) (0.07) (0.07) (0.07) (0.04)

Age (months) 0.02** 0.02*** 0.02** 0.02* 0.01 0.01 0.01 0.00

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Child assessed in Spanish -0.33** -0.31* 0.08 0.10+ -0.23+ -0.21 -0.02 -0.03

(0.11) (0.12) (0.10) (0.05) (0.12) (0.13) (0.20) (0.12)

Generational status

First generation 0.40* 0.38* 0.42* 0.40*** 0.17 0.15 0.17 0.15

(0.18) (0.17) (0.16) (0.06) (0.14) (0.15) (0.15) (0.13)

Second generation 0.14* 0.14** 0.19** 0.13** 0.14+ 0.14+ 0.17* 0.12+

(0.05) (0.05) (0.05) (0.04) (0.07) (0.07) (0.07) (0.07)

Parent country of origin

Mexico 0.02 0.02 0.04 0.00 -0.05 -0.05 -0.04 -0.09

(0.07) (0.07) (0.07) (0.04) (0.06) (0.06) (0.07) (0.05)

Central America -0.05 -0.05 -0.06 -0.08 -0.08 -0.08 -0.09 -0.09*

(0.12) (0.11) (0.12) (0.10) (0.08) (0.08) (0.08) (0.04)

South America -0.14 -0.16 -0.15 -0.23* -0.12 -0.14 -0.13 -0.21+

(0.11) (0.13) (0.13) (0.09) (0.14) (0.16) (0.16) (0.11)

Caribbean -0.05 -0.06 -0.07 -0.01 0.19* 0.18* 0.18* 0.19

(0.11) (0.10) (0.10) (0.06) (0.08) (0.07) (0.08) (0.14)

Other -0.44** -0.50** -0.51** -0.21 -0.15 -0.20 -0.21 0.06

(0.12) (0.14) (0.16) (0.15) (0.18) (0.15) (0.15) (0.32)

U.S. region

Midwest -0.10 -0.11 -0.10 -0.07 -0.11 -0.12 -0.11 -0.08

(0.15) (0.14) (0.14) (0.10) (0.24) (0.23) (0.22) (0.16)

South -0.04 -0.04 -0.03 0.02 -0.11 -0.11 -0.10 -0.05

(0.04) (0.03) (0.03) (0.02) (0.09) (0.08) (0.08) (0.06)

West -0.01 -0.01 -0.02 -0.02 -0.13 -0.13 -0.14 -0.14

(0.05) (0.04) (0.05) (0.04) (0.09) (0.08) (0.09) (0.08)

Mother's age at first birth 0.02*** 0.02*** 0.02*** 0.00+ 0.00 0.00 0.00 -0.01*

(0.00) (0.00) (0.00) (0.00) (0.01) (0.00) (0.00) (0.00)

Constant -1.58** -1.68** -1.53** -1.06* -0.63 -0.72 -0.65 0.16

(0.48) (0.45) (0.45) (0.49) (0.97) (0.93) (0.90) (0.98)

N 1292 1292 1292 1292 1286 1286 1286 1286

Approaches to Learning Socio-emotional Skills

Note. Robust standard errors in parentheses. Models include: sample weight: w1_2p0; and cluster: w1_2p0psu. Full set of covariates includes: 

male, age at testing, if the child received asessments in Spanish, generational status, parent country of origin, U.S. region, attended preschool, 

mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), school % FRPL, and school % Hispanic. Reference 

groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001
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Chapter 2: What is the Role of Executive Function in the Early Elementary School 

Achievement of Hispanic Students? 

 

Abstract 

The early elementary years are foundational for future academic performance, and, as the 

number of Hispanic students in U.S. schools continues to rise, more attention has been given to 

the gap in academic performance between these young learners and their monolingual-English 

White peers. Yet little is known about the cognitive skills, such as executive function (EF), that 

may underlie Hispanics’ academic performance in the early grades. The current study 

investigates the determinants of Hispanics’ EF, reading, and math skills at the end of second 

grade. Using data from the ECLS-K:2011 (N = 4,221), it examines the role that kindergarten EF 

skills play in the academic achievement of Hispanic students. Multiple regression analyses 

indicate that kindergarten EF impacts second grade reading and math. Working memory, in 

particular, is predictive of future achievement, mediating the relationship between both 

kindergarten-entry English oral language skills and SES and second grade achievement. 

Additionally, working memory and cognitive flexibility predict second grade achievement after 

controlling for behavioral and socio-emotional skills and prior achievement, suggestive of a 

unique and important role that EF plays in the academic skills of young Hispanics. Implications 

for practice and research are discussed. 

Keywords: Hispanics, EF, working memory, early elementary, achievement, school readiness 
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What is the Role of Executive Function in the Early Elementary School Achievement of 

Hispanic Students? 

 

The number of school-aged Hispanic children in the U.S. is rapidly growing (Institute of 

Education Sciences, 2017; Kena et al., 2015; Musu-Gillette, Robinson, McFarland, 

KewalRamani, Zhang, & Wilkinson-Flicker, 2016); Hispanics are projected to represent 30% of 

U.S. students by 2026 (IES, 2017). On the other hand, as of Fall 2014, White students comprise 

less than 50% of the U.S. student population and are projected to continue to decrease as a share 

of the total (IES, 2017). In the midst of these shifting demographics, greater attention has turned 

towards the academic performance of Hispanic students. As evidenced by a gap in achievement 

scores, Hispanic students perform below their White counterparts throughout schooling on both 

math and reading (Musu-Gillette et al., 2016).  

Research has identified differences in English language skills and socioeconomic status 

(SES) as two contributors to the Hispanic-White academic achievement gap in U.S. schools 

(Reardon & Galindo, 2009). As instruction in the U.S. is primarily in English, future academic 

success is predicated on early English skills (Hoff, 2013; Vukovic & Lesaux, 2013). The 

majority of Hispanic children are raised in households where Spanish is spoken, and while the 

presence of another language at home is not a disadvantage for cognitive development, nearly 

one-quarter of these children demonstrate limited English proficiency (Aud, Fox, & 

KewalRamani, 2010). In fact, nearly 80% of English learners (ELs) – the formal designation that 

U.S. schools give to students who come from homes where English is not the predominant 

language and who are not yet proficient in English – are Spanish-speaking (IES, 2017). 

Compounding the not-yet-developed English language skills is the fact that nearly one-third of 

Hispanic children live in poverty (Musu-Gillette et al., 2016), which is an established risk factor 
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for language, academic, and cognitive development (Brooks-Gunn & Duncan, 1997; Duncan & 

Murnane, 2014; Jensen, 2009; Sirin, 2005). 

In spite of these challenges, in the early elementary years, Hispanic students on average 

gain academic skills at a rate faster than their White peers – likely because of their exposure to 

and rapid development of English skills (Reardon & Galindo, 2009). Although this boost 

disappears after the third grade and Hispanics continue to trail White students through grade 12 

(Hemphill & Vanneman, 2011; Musu-Gillette et al., 2016; Reardon & Galindo, 2009), this surge 

suggests the importance of the early elementary years for Hispanics, making them prime 

candidates for instruction. Yet, a first step in determining how best to support these young 

learners is to gain a better understanding of the development of the multiple skills that are 

involved in academic success. While there is an abundance of research examining academic 

achievement, there is far less research directed towards the development of other cognitive skills 

that potentially drive achievement for Hispanics.  

Previous research has identified executive function (EF), as well as related behaviors, as 

an important cognitive skill for the academic achievement of all students (Allan & Lonigan, 

2011; Duncan et al., 2007; McClelland, Acock, & Morrison, 2006; Welsh, Nix, Blair, Bierman, 

& Nelson, 2010). EF consists of three core competencies: inhibitory control, working memory, 

and cognitive flexibility or attentional shifting (Diamond, 2013; Miyake, Friedman, Emerson, 

Witzki, Howerter, & Wager, 2000). Intervention studies have revealed positive effects from EF 

programs (Diamond & Lee, 2011; Lawrence, 2015), suggesting the potential to foster EF 

development in children. Yet little work has focused on the EF development of young Hispanics 

specifically. EF may serve Hispanics in a unique way because it is not necessarily predicated on 
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English language ability – that is, it is a skill which might be developed in conjunction with 

English language development and in bilingual or English-only environments.  

The current study aims to: (1) identify factors that contribute to the growth of EF in the 

first years of elementary school; (2) investigate whether kindergarten EF mediates the 

relationship between such risk factors as limited English oral language skills and SES and later 

academic achievement; and (3) examine the extent to which kindergarten EF predicts second 

grade academic achievement, above and beyond other school readiness skills, including prior 

achievement.  

Hispanics in U.S. schools 

 The demographics of U.S. schools are shifting. The percentage of elementary/secondary 

Hispanic students grew from 19% to 25% between 2004 and 2014, and Hispanics are expected to 

represent 29% of the U.S. student population by 2026 (IES, 2017). In contrast, the population of 

White students is decreasing, falling 13 percentage points from 2004 to 2014, at which time they 

shifted to comprising less than 50% of students in U.S. schools (IES, 2017). White students are 

projected to represent 45% of the population in U.S. schools by 2026 (IES, 2017).  

While the population of Hispanic children is notably heterogeneous (Mancilla-Martinez 

& Kieffer, 2010; Reardon & Galindo, 2009), research indicates that the majority of Hispanic 

children grow up in households where Spanish is spoken to some extent (Aud et al., 2010; 

Krogstad & Gonzalez-Barrera, 2015). In fact, approximately half of the Hispanic children in the 

U.S. live in homes where English is not the primary language (Galindo & Reardon, 2006), and it 

is estimated that by 2050, the U.S. will surpass Mexico as the country with the largest Spanish-

speaking population (Cervantes Institute, 2015); currently, three out of four Hispanics in the U.S. 
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speak Spanish (Krogstad & Gonzalez-Barrera, 2015). As of 2013, approximately 3.2 million 

Spanish-speaking children attend U.S. public schools (U.S. Department of Education, 2015).  

Spanish itself – and dual language experience –is not a risk factor for cognitive 

development. On the contrary, research has demonstrated the transfer of linguistic skills from L1 

to L2 (Cummins, 1979, 1991), as stronger L1 skills translate into faster L2 acquisition 

(Cárdenas-Hagan, Carlson, & Pollard-Durodola, 2007); bilingualism may also be related to 

enhanced cognitive development in EF domains (Bialystok, 1999). Yet, academic success in the 

English-only educational environments in the U.S. is predicated on early English language 

abilities (August & Shanahan, 2006; Hoff, 2013; Roberts & Neal, 2004; Uccelli & Páez, 2007; 

Yesil-Dagli, 2011). Spanish-speaking children consistently perform below their monolingual 

peers on nationwide reading and math tests (Kena et al., 2016). Nearly one-quarter of Hispanic 

children in homes where Spanish is spoken are still developing their English skills (Aud et al., 

2010). This is evidenced by the number of students designated as ELs in U.S. schools; in 2013, 

there were 4.6 million ELs, and approximately 80% of those were Spanish-speaking (Musu-

Gillette et al., 2016). Spanish-speakers represent the majority of ELs in all but five states in the 

U.S. (USDE, 2015).  

Poverty is also a major concern when considering the future of Hispanic children. Thirty 

percent of Hispanic children live in poverty (Musu-Gillette et al., 2016). Since 2010, there are 

more Hispanic children living in poverty than any other ethnic group (Lopez & Velasco, 2011). 

Likewise, on average, Hispanic parent education is much lower than that of White parents; 

Hispanics are four times more likely than White children to have parents who did not complete 

high school (Galindo & Reardon, 2006). Parent education has been shown to impact academic 

performance as parents with higher education levels tend to engage their children more 
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frequently, on average, in cognitive stimulation practices and literacy activities (Davis-Kean, 

2005). Both of these SES indicators suggest an academic disadvantage for Hispanic students 

(Brooks-Gunn & Duncan, 1997; Fryer & Levitt, 2006; Sirin, 2005). 

Indeed, Hispanic children trail White children in reading and math (Musu-Gillette et al., 

2016). These gaps are concerning, especially in light of the changing school demographics, but 

what is even more troubling is the fact that these gaps have remained unchanged for twenty 

years. There are no measurable differences in the reading gap between Hispanics and Whites 

between 1992 and 2013 at grade 4 or grade 12 and there was only a small narrowing of the gap at 

grade 8 (Musu-Gillette et al., 2016). Likewise, with the math gap between Hispanics and Whites, 

there are no measurable differences between 1990 and 2013 at any grade level. Throughout 

schooling, Hispanic students perform 20-25 points less on National Assessment of Educational 

Progress (NAEP) reading assessments and approximately 20 points less on NAEP math 

assessments than White students (Musu-Gillette et al., 2016).  

Further, these gaps persist despite the fact that, in the early elementary years, Hispanic 

students gain academic skills at a rate faster than their White peers (Reardon & Galindo, 2009). 

As Reardon and Galindo (2009) suggest, this surge in the early elementary grades is very likely 

due to the exposure to and rapid acquisition of English language skills by these students. But 

more importantly, this gain suggests a positive impact of schooling on both math and reading 

skills for Hispanic students, illustrating the importance of the early elementary years for 

Hispanics and underscoring the need for a greater understanding of the skills that will best 

support their development. While early English language skills are undeniably critical to 

academic success, less is known about other cognitive skills, such as EF – that are not 

necessarily predicated on English language abilities – and their role in the achievement of 
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Hispanic students. Especially in light of the academic advancements that Hispanic students make 

in the first few years of elementary school, it is important to understand the development of other 

cognitive faculties that may be involved in overall achievement. Further, EF may serve 

Hispanics in a unique way in that schools might be able to foster EF development in conjunction 

with English language development. 

Executive function and academic success 

EF consists of interrelated higher-order cognitive and behavioral processes which enable 

a person to perform such tasks as: regulate behavior, adapt to different situations, incorporate 

novel information and process it accordingly, and ignore certain stimuli and attend to others – to 

name a few. A widely accepted framework of EF is that it consists of three domains: inhibitory 

control, working memory, and cognitive flexibility (Diamond, 2013; Miyake et al., 2000). 

Inhibitory control pertains to a person’s ability to control or “inhibit” a certain behavior, 

emotion, or attitude, at times having “to override a strong internal predisposition or external lure” 

(Diamond, 2013, p. 137). Working memory involves a person’s mental capacity to store, 

retrieve, and process relevant information, making connection between the information as 

necessary (Baddeley & Hitch, 1994; Diamond, 2013). Lastly, cognitive flexibility includes 

attention, or the ability to focus while ignoring distractions (McClelland, Cameron, Wanless, & 

Murray, 2007) and perspective shifting that enables a person to change an approach to a problem 

and adapt to different demands or circumstances (Diamond, 2013). Each of these processes 

develops concurrently from infancy through adolescence (Hughes, 2011), largely coinciding with 

the time that a child begins formal schooling (Yeager & Yeager, 2013). Given the processes 

involved in EF and the related tasks necessary for academic success (e.g., focusing in class, 

inhibiting urges, drawing connections between novel information and prior knowledge, adapting 
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to new environments, processing new information), it is understandable how EF can help to 

facilitate the transition to school. 

Research has shown that EF predicts achievement in language, literacy, and mathematics; 

these relationships have been shown to persist from preschool into the elementary and even 

middle school years (Allan & Lonigan, 2011; Duncan et al., 2007; McClelland et al., 2006; 

Welsh et al., 2010). Studies indicate a domain-general relationship between EF and academic 

achievement, across grades; EF appears to embody common cognitive processes shared by both 

math and reading (Best, Miller, & Naglieri, 2011). Further, research on children with 

impairments illustrate a relationship between weaknesses in EF and reading comprehension 

deficits (Cutting, Materek, Cole, Levine, & Mahone, 2009), as well as a link between poor 

working memory and attentional skills and math disabilities (Geary, 1993). Working memory in 

particular been found to strongly predict both math achievement (Bull & Lee, 2014) and word 

reading and reading comprehension (Christopher et al., 2012) throughout schooling, and the 

relationship between other components of EF and academic skills differ with age (Bull & Lee, 

2014; Christopher et al., 2012). Additionally, EF is predictive of future academic performance 

even after controlling for prior academic achievement (Blair & Razza, 2007; McClelland, Acock, 

Piccinin, Rhea, & Stallings, 2013), and it appears to do so net of other school readiness skills 

such as behavioral and socio-emotional competencies (Blair, 2002; Brock, Rimm-Kaufman, 

Nathanson, & Grimm, 2009; Fitzpatrick, McKinnon, Blair, & Willoughby, 2014; Nguyen, 2016).  

EF does in fact differ from behavioral and socio-emotional skills, although it influences 

and involves behavior. For example, in conceptualizing self-regulation, Blair and Razza (2007) 

note that on one hand, there is a behavioral component of self-regulation which is driven by 

temperament, but on the other hand, there is a neural framework for self-regulation, in which 
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cognitive processes, collectively known as EF, interact. Additionally, research has discovered an 

association between activity patterns in the prefrontal cortex and EF processes (Anderson, 2002; 

Best & Miller, 2010; Blair, 2002; Blair & Raver, 2015), indicating a neurobiological component 

of EF, beyond behavioral or socio-emotional tendencies. Yet a key difference between EF and 

temperament is that whereas temperament is somewhat predetermined, EF, in addition to its 

neurobiological underpinnings, is also malleable, shaped by environmental factors.  

There is a clear link between SES and EF; children from low-SES backgrounds are at 

greater risk for EF difficulties than those from higher SES backgrounds (Blair & Raver, 2015; 

Hackman & Farah, 2009; Noble, McCandliss, & Farah, 2007; Noble, Norman, & Farah, 2005; 

Raver, Blair, & Willoughby, 2013; Sarsour, Sheridan, Jutte, Nuru-Jeter, Hinshaw, & Boyce, 

2011). A child’s verbal abilities might mediate the relationship between SES and EF (Noble et 

al., 2007; Noble et al., 2005), and, just as EF is related to future literacy, a child’s early oral 

language abilities are also related to, and perhaps necessary for, the development of EF (Morgan, 

Farkas, Hillemeier, Hammer, & Maczuga, 2015; Müller, Jacques, Brocki, & Zelazo, 2001; Noble 

et al., 2007; Noble et al., 2005; Peredo, Owen, Rojas, & Caughy, 2015). This relationship may be 

bidirectional; in their study on low-income, Spanish-speaking toddlers, Peredo and colleagues 

(2015) determined a link between vocabulary and inhibitory control. 

Additionally, bilingualism may benefit a child’s EF (Bialystok, 1999; Kroll & Bialystok, 

2013), even after accounting for SES (Calvo & Bialystok, 2014; Carlson & Meltzoff, 2008; 

Engel de Abreu, Cruz-Santos, Tourinho, Martin, & Bialystok, 2012). Calvo and Bialystok (2014) 

measured the attention, working memory, and inhibitory control of 176 6- and 7-year olds in 

Canada and found that SES and bilingualism uniquely contribute to children’s EF processes. The 

authors found that bilingual children in both SES groups demonstrated higher performance on 
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EF than monolinguals. This is perhaps not surprising given the impact that skill in two languages 

has on working memory capacity, as well as the practice of inhibiting one language while 

expressing the other and adapting to the appropriate linguistic environment. But an important 

consideration in this line of research is the child’s level of bilingualism and age of onset of 

bilingualism (Yow & Li, 2015). Understandably, the more proficient a child is in both languages, 

the more s/he stores and processes in working memory and the more practice s/he has switching 

between the two languages, attending to the language at hand, while inhibiting the other 

language. Indeed, research indicates a strong relationship between such code switching and 

inhibitory control (Kroll & Bialystok, 2013), and in a sample of low-income Spanish-English 

bilingual and monolingual-English preschoolers, White (2014) found that higher levels of 

proficiency in both languages indicated higher EF performance.  

Given the rising population of Hispanic children in the U.S. and the attention focused on 

the academic achievement gap, there is surprisingly little research focusing on other cognitive 

skills, specifically EF competencies, of Hispanic children. Recent research using the Early 

Childhood Longitudinal Study, Kindergarten Class of 2010-11 (ECLS-K:2011) suggests 

race/ethnic, as well as SES, differences in EF tasks (Little, 2017). Children from low-SES and 

Hispanic backgrounds exhibit lower EF skills at kindergarten entry than White children; 

however, the EF gap between Hispanics and Whites narrows more than the academic gap in the 

early elementary years, indicating a larger growth in EF than academic skills for Hispanics in 

comparison to their White peers. On the other hand, Spanish-English bilinguals might have an 

advantage on EF skills when compared to English monolinguals (Carlson & Meltzoff, 2008). 

Carlson and Meltzoff (2008) found that, although the Spanish-English bilingual kindergarteners 

in their sample came from lower SES families and exhibited lower verbal scores than their 
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monolingual-English peers, after controlling for these factors, these children outperformed the 

others on EF tasks. They posited that young Spanish-English bilinguals appear to be “doing more 

with less.” That is, they are able to tap into cognitive abilities that enable them to exhibit greater 

EF, despite language and SES obstacles. This corresponds with work by Engel de Abreu and 

colleague on a sample of low-income Portuguese-Luxembourgish children (Engel de Abreu et 

al., 2012). They found cognitive benefits for children in dual language environments despite low 

vocabulary scores in both languages. This is further supported by work teasing apart the verbal 

and nonverbal EF components of Spanish-English bilinguals and monolingual-English five-year-

olds (Foy & Mann, 2014). The authors found that Spanish-English bilinguals performed better 

than the English-only group on the EF tasks with nonverbal stimuli but not on the EF tasks with 

verbal stimuli, suggesting that there is a component of EF that is not necessarily predicated on a 

child’s verbal abilities. 

A study on the growth of EF in 191 young children from diverse social backgrounds (not 

specifically Hispanic) seemingly contradicts these findings (Hughes, Ensor, Wilson, & Graham, 

2010). Using latent growth models, Hughes and colleagues found that only verbal abilities, and 

not SES, significantly impact EF gains; furthermore, the children with poorer verbal skills 

exhibited greater growth in EF. The authors offer a potential explanation for this: “the changes in 

children’s linguistic environments that accompany the transition to school are likely to be 

particularly marked for verbally less able children and may well contribute to developmental 

improvements in children’s EF skills” (Hughes & Ensor, 2011, p. 664). This very well may also 

be the case in the first years of elementary school for young Hispanics who have limited English 

exposure and practice, resulting in lower English proficiency at kindergarten entry, and further, 
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although the study was not conducted specifically on Hispanic bilinguals, their results may align 

with Carlson and Meltzoff’s (2008) “doing more with less” hypothesis. 

What is clear is that Hispanic children are rapidly developing cognitive and academic 

skills in the early grades, and it is essential for educators to better understand the processes 

behind these skills to facilitate continued growth throughout their schooling. Once we gain an 

understanding of Hispanic children’s cognitive development and how it relates to academic 

growth, we can then work to develop effective ways to support this growing body of students 

throughout schooling. 

Present study 

This paper specifically focuses on EF and the role that it plays in Hispanic students’ 

second grade achievement. In a previous study, I determined that SES and English oral language 

skills predict Hispanic children’s EF at kindergarten entry (Greenfader, 2017). In this paper, I 

build upon these findings to determine how these factors impact the growth of EF between 

kindergarten and second grade. Additionally, I seek to determine if kindergarten EF predicts 

second grade math and reading achievement and if this relationship is net of other school 

readiness skills such as approaches to learning and socio-emotional skills. Finally, my prior work 

suggested that EF mediates the impact of SES and English oral language skills on the academic 

skills of Hispanics at kindergarten entry (Greenfader, 2017). In the current paper, I examine if 

kindergarten EF mediates the relationship between such factors and second grade achievement. 

Figure 2.1 illustrates the proposed framework for the relationships between the variables in the 

current analyses. 

The specific questions of interest are:  
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1. How does the EF growth of Hispanic children between the Fall of kindergarten 

and Spring of second grade vary as a function of SES and English oral 

language skills at school entry?  

2. (a) To what extent does the kindergarten EF of Hispanic students mediate the 

relationship between SES and English oral language skills and second grade 

reading achievement?  

(b) Does the kindergarten EF of Hispanic students uniquely predict second 

grade reading achievement, net of other school readiness skills? 

3. (a) To what extent does the kindergarten EF of Hispanic students mediate the 

relationship between SES and English oral language skills and second grade 

math achievement?  

 (b) Does the kindergarten EF of Hispanic students uniquely predict second 

grade math achievement, net of other school readiness skills? 

Dataset 

The data used is from the ECLS-K:2011, which is a large-scale, federally-funded study 

that began with a nationally representative sample of kindergarteners in the 2010-11 school year 

and is following them through the fifth grade. Participants were randomly selected from across 

the U.S. through a three-stage, complex survey design, in which approximately 18,000 

kindergarteners were chosen from 970 sample schools in 90 primary sampling units (organized 

by county). Approximately 25% of the sample is Hispanic. Detailed achievement data, as well as 

demographic and home environment information, were sourced from direct child assessments, 

interviews with parents, and self-administered questionnaires completed by teachers and school 

administrators. New to the 2010-11 dataset are measures of executive function, and in 
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kindergarten, Spanish-speaking children who were determined not to possess a requisite level of 

English proficiency, were administered the EF and math assessments in Spanish. Hispanic 

parents were given the option of completing the interview in English or Spanish; approximately 

nine percent of the sample opted for Spanish in the Fall 2010 and approximately 11% opted for 

Spanish in Spring 2011.  

Analytic sample 

For the purposes of the current study, I limited the analytic sample to families who 

identified themselves as Hispanic and who were not missing data on race. Additionally, in order 

to focus on children who reflect typical development, children who were linked to special 

education teachers in kindergarten, first grade, or second grade were excluded. Other 

exclusionary criteria included: Hispanic children whose parents reported speaking a language 

other than English at home but responded “no” when asked if the other language was Spanish, 

and children who were born outside of the U.S. but had U.S.-born parents. The resulting analytic 

sample consists of 4,221 Hispanic children (23% of full sample). 

Measures  

 In order to establish a time-order relationship between English oral language skills and 

the other school readiness variables, I use the Fall 2010 English oral language variable and the 

Spring 2011 EF, approaches to learning, socio-emotional skills, and math and reading 

achievement variables. 

Socioeconomic status (SES). SES is measured by an ECLS-K:2011 composite variable 

that is calculated based on: (1) Parent/guardian 1’s education; (2) Parent/guardian 2’s education; 

(3) Parent/guardian 1’s occupational prestige score; (4) Parent/guardian 2’s occupational prestige 

score; and (5) household income. All of this information was collected from either the Fall of 
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2010 or Spring of 2011 parent interview, and missing data were handled by the hot deck method 

of imputation.  

English oral language. An adaptation of the Preschool Language Assessment Scale 

(preLAS 2000) (Duncan & De Avila, 1998a&b) was administered to all children in the Fall of 

2010, regardless of their English proficiency, at the beginning of the child direct assessments. 

This assessment served as an English language screener for the children whose home language 

was not English and a warm-up for all children. In kindergarten, children who were deemed to 

not possess a requisite level of English competency to complete the assessments in English (a 

score lower than 16) and who were identified as Spanish-speaking, were given the remainder of 

the direct assessments – reading, math, and EF – in Spanish.  

Receptive vocabulary was assessed through the “Simon Says” task in which children 

were asked to follow simple directions to demonstrate their understanding of English directions 

and vocabulary. Expressive vocabulary was assessed through the “Art Show” task in which 

children were shown pictures and asked to identify what they saw. Each task consisted of 10 

questions each. The publisher-reported reliability for the “Simon Says” task is α = .88/.90 and 

for the “Art Show” is α  = .90/.89. This paper uses the combined score from both of these tasks 

of the total number of correct answers (maximum: 20). While this is admittedly not a 

comprehensive measure of a child’s English oral language, the two tasks combined offer a 

representation of the child’s English receptive and expressive skills. The Fall 2010 reported 

reliability on the combined measure is .91.  

The maximum points possible from the combined score for both of these tasks is 20; the 

average score for the analytic sample was 16.41 in Fall 2010. Because of the cap on the 

assessment, three dummy categories were created: high (20), mid (16-19), and low (0-15); 
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Thirty-one percent of the sample were classified as high, 47% were classified as mid, and 22% 

were classified as low.  

Executive Function. The ECLS-K:2011 includes assessments on each of the three 

components of EF: working memory, cognitive flexibility, and inhibitory control. While data on 

working memory and cognitive flexibility were obtained by child direct tasks, inhibitory control 

was gathered through teacher report. To be consistent with research that indicates a two- and/or 

three-factor conceptualization is more appropriate than a single-factor approach for children in 

early elementary grades (Lee, Bull, & Ho, 2013), and because of the relatively low correlations 

between each of these measures shown below, I treat each of these individually. 

Working memory. The Numbers Reversed subtest of the Woodcock-Johnson III Tests of 

Cognitive Abilities (Woodcock, Mcgrew, & Mather, 2001) was used to assess working memory. 

In kindergarten, children who did pass the English screener were administered this task in 

Spanish. In second grade, all children completed this task in English. In this task, the assessor 

reads increasingly longer series of numbers and then asks the child to repeat the numbers in 

reverse order. Other studies examining the working memory of students in the early elementary 

grades have used the Numbers Reversed subtest (Fahie & Symons, 2003; Fuchs et al., 2006), and 

the publisher-reported median split-half reliability for this measure is .87 (Shrank, McGrew, & 

Woodcock, 2001). The current analyses use W scores, which are standardized scores, which, in 

this case, are set at 500 for an average 10-year-old (i.e., if the child is younger than 10, s/he will 

most likely have a score less than 500). According to the ECLS-K:2011 manual, these scores are 

the most appropriate to use when assessing growth as they consist of equal intervals that reflect 

both the child’s ability and the task difficulty.  
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Cognitive flexibility. The Dimensional Change Card Sort (DCCS) task was used to assess 

cognitive flexibility (Frye, Zelazo, & Palfai, 1995). Similar to the Numbers Reversed task, in 

kindergarten, Spanish-speaking children who did not pass the English screener were 

administered this task in Spanish. In second grade, all children completed the assessment in 

English. In this task, children are asked to sort cards based on rules that change in the middle of 

the task. For the kindergarten assessment, children were given cards to sort into piles; however, 

the second grade assessment was modified to be more age appropriate and children were given a 

computerized version in which they sorted the cards into virtual piles. The rules in both versions 

are similar: children are presented with cards that vary by dimension (e.g., shape, color). They 

must sort the cards based on the rule that they are given, either by shape or color.  

In the kindergarten version, the children are administered the games sequentially, first 

beginning with the “color game,” in which they sort the card by color, next moving to the “shape 

game,” and eventually the “border game” – each progression pending successful completion of 

the previous game. Kindergarteners are scored based on accuracy, and the current analyses use 

the combined scale scores (ranging from 0 – 18), which reflect the totals for the three games (i.e., 

color, shape, and border). At the second grade level, children are administered the games in 

mixed blocks, meaning that the sorting rule can vary by question. Additionally, in the 

computerized version, scoring is based on a combination of accuracy and reaction time. Scores 

for this version range from 0 – 10 (split evenly between accuracy and reaction time). Children 

who were flagged for not successfully completing the practice trials, were recoded to receive a 

“0” on the assessment. 

The DCCS reliability is ICC = .90 (Beck, Schaeffer, Pang, & Carlson, 2011). The 

original version was a standardized measure in the National Institutes of Health Toolbox 
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(Weintraub et al., 2013), and the computerized version was developed as part of the National 

Institutes of Health Toolbox for the Assessment of Neurological and Behavioral Function (NIH 

Toolbox). The computerized version is appropriate for people between the ages of 3 and 85 

(Zelazo et al., 2013), and although the original version is commonly used preschoolers, it is also 

suitable for children across a wide range of ages (Zelazo, 2006). The DCCS has been used to 

examine children’s EF and achievement (e.g., Welsh et al., 2010), and specifically with bilingual 

four- and five-year-olds (Bialystok & Martin, 2004) and Spanish-English bilingual students 

(Carlson & Meltzoff, 2008).  

Inhibitory control. Inhibitory control was also measured differently at kindergarten and 

second grade. In kindergarten, teachers completed the Children’s Behavior Questionnaire (CBQ) 

– Short Form Inhibitory Control Sub-Scale (Putnam & Rothbart, 2006). Using a 7-point Likert 

scale ranging from “extremely true” to “extremely untrue,” teachers rated how true or not it was 

for the target child to exhibit a particular behavior. This form consisted of six items, including 

such competencies as whether the child “can wait before entering into new activities if s/he is 

asked to,” and “has trouble sitting still when s/he is told ‘no’.” The publisher-reported reliability 

for the CBQ is α = .72 (Putnam & Rothbart, 2006), and the reported reliability on the ECLS-

K:2011 sample is .87 in the Spring of kindergarten. Although not a direct assessment, previous 

studies examining the link between EF and achievement have used the CBQ (e.g., Blair & 

Razza, 2007; Sektnan, McClelland, Acock, & Morrison, 2010). 

Because the appropriate age range for the CBQ is 3 – 7, in second grade, the 

Temperament in Middle Childhood Questionnaire (TMCQ) was used (Simonds & Rothbart, 

2004). As with the CBQ, teachers rate student behavior on a scale of 1 – 5, ranging from “almost 

always untrue” to “almost always true.” The second grade inhibitory control scale score used for 
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the current analyses consists of 7 items (six from the TMCQ and one from the CBQ) selected by 

the ECLS-K:2011. The reported reliability for the ECLS-K:2011 of this measure is .87 for the 

Spring of second grade. 

Reading and math. Children were directly assessed in their reading and math abilities. 

All children in second grade were assessed in English. The current analyses uses item response 

theory (IRT) scores, which place children of different ages on a common ability scale and is 

comparable over time, and then converts them into standardized scores to be easily interpreted. 

The range for reading is 0 – 120 and for math it is 0 – 113. The ECLS-K:2011-reported 

reliability for reading in the Spring of second grade is .91 and for math is .94.  

Covariates. I include the following relevant covariates to increase precision of the 

estimates. Demographic covariates include: child’s sex, child’s generational status, if the child 

was born two or more weeks prematurely, if the child attended preschool, parent’s country of 

origin, location of residence in the U.S. (averaged between kindergarten – second grade), and the 

mother’s age at first birth. These data were collected from parent interviews that occurred in the 

kindergarten year. I also include relevant school-level covariates: percentage of students who are 

Hispanic, percentage of children who qualify for free/reduced price lunch, and type of school 

(public or private). These data were collected from school administrator reports that occurred in 

the spring of each school year; I computed an average from these time points. Finally, I control 

for the child’s age at the time of testing. 

Prior achievement. To control for prior reading achievement, I used the kindergarten 

English basic reading skills score, which consists of the first 18 items of the 100-item English 

reading assessment and two items from the preLAS. All children, regardless of their level of 

English proficiency, were given this assessment in English, which is why I opt to use it in the 
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current analyses. The ECLS-K:2011-reported reliability for this measure is .97 in the Spring of 

2011. For math, children who did not pass the English screener were given the kindergarten 

assessment in Spanish; the ECLS-K:2011-reported reliability for this measure is .94 in the Spring 

of 2011. English basic reading scores were also included in the regressions using math as the 

outcome to exhibit the distinct impacts of the preLAS as a measure of English oral language. 

Kindergarten behavioral and socio-emotional skills. Because part of the current objective 

is to determine if EF uniquely predicts achievement, beyond other school readiness skills, I 

include teacher report of the child’s approaches to learning behaviors and socio-emotional skills. 

On the 7-item approaches to learning assessment, teachers indicated how frequently the child 

demonstrates the following such behaviors: keeps belongings organized, shows eagerness to 

learn new things, works independently, easily adapts to changes in routine, persists in completing 

tasks, pays attention well, and follows classroom rules. The score was computed as the mean of 

the items comprising the score, and the reported reliability for this measure is .91. Socio-

emotional skills were assessed through questionnaires adapted from the Social Skills Rating 

System (Gresham & Elliot, 1990). The competencies assessed included: externalizing and 

internalizing problem behaviors, self-control, and interpersonal skills. The externalizing and 

internalizing problem behaviors scales have reported reliabilities of .89 and .78, respectively, in 

the Spring of 2011; the self-control and interpersonal skills scales have reported reliabilities of 

.82 and .87, respectively in the Spring of 2010.  

Analysis plan 

Multiple regressions were employed in the current analyses. I did not include a variable 

indicating the child’s home language status (e.g., language minority) because it was insignificant 

after accounting for English oral language skills.  
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In order to address research question one, which investigates the impact of SES and 

kindergarten-entry English oral language on the growth of EF between kindergarten and second 

grade, I used residualized growth models. Each component of EF – inhibitory control, working 

memory, and cognitive flexibility – was treated separately, and I ran a series of three models for 

each. The first two models do not include the lagged dependent variable, but rather illustrate the 

main effect of SES and the additive impact of kindergarten-entry English oral language skills, 

respectively, on second grade EF. The third model includes the lagged dependent variable. 

Controlling for prior achievement essentially measures the difference between the two time 

points and what is predicted, and thus the coefficients shown can be interpreted as the change 

from the prior time point. The final equation model is:  

EF = β0 + β1SES + β2EnglishOL + β3KindEF +  yCovariates + e 

I ran a series of four additive regression models to address research questions two and 

three, which examine EF as a mediating variable between kindergarten-entry SES and English 

oral language skills and second grade achievement, and also investigate if this impact is net of 

other school readiness factors. The first two models establish the main effects of SES and 

English oral language skills on the outcome variable, controlling for prior achievement. Models 

three and four include spring of kindergarten skills; Model three includes the three EF variables, 

and Model four adds approaches to learning and socio-emotional skills. Thus, the final 

regression model is:  

Achievement = β0 + β1SES + β2EnglishOL + β3InhibitoryControl +  β4WorkingMemory + 

β5CognitiveFlexibility + β6Approaches + β6Socio-emotional +  β7PriorAch +   

yCovariates + e 
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In order to further test the mediating impact of EF, I ran Sobel-Goodman tests that 

included each of the three EF variables and either SES or English oral language skills, as well as 

the full set of covariates. These tests are used to determine the proportion of the total effect that 

is mediated and are based upon Baron and Kenny’s (1986) mediation framework. The following 

four criteria must be met: (1) the independent variable significantly predicts the mediating 

variable; (2) the independent variable significantly predicts the dependent variable in the absence 

of the mediating variable; (3) the mediating variable significantly predicts the dependent variable 

after controlling for the independent variable; and (4) the effect of the independent variable on 

the dependent variable shrinks after adding the mediating variable.  

All scores were standardized on the complete ECLS-K:2011 sample to provide a national 

representation of the performance of the Hispanic students in the analytic sample as compared to 

other ethnic groups.  

Missing data, standard errors, and clustering. Full information maximum likelihood 

(FIML, Allison, 2003) was used to handle cases of missing data. In this method, each case’s data 

are used to compute maximum likelihood estimates for the items with missing data. In addition, 

a second set of analyses with identical models were run which incorporated the survey design 

features that the ECLS-K:2011 provides to adjust for child non-responsive, its clustered 

sampling design, and to produce a conservative estimate for standard errors. Variance inflation 

factor tests were run after each series of these regressions to check for multicollinearity. Robust 

standard errors are reported in both sets of analyses. 

Results 

Descriptive statistics are displayed on Table 2.1. As indicated previously, the analytic 

sample consists of 4,221 Hispanic children. Approximately 50% of the sample is male. The 
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sample is nearly evenly divided between second and third generation children (approximately 

48% each); only three percent of the sample is first generation. The majority of the children 

reside in the Western region of the U.S. (39%); 37% live in the South, approximately 12% live in 

the Northeast, and 10% live in the Midwest. Nineteen percent of the sample was born two or 

more weeks prematurely. Nearly 50% of children attended preschool, and approximately four 

percent of children did not have the requisite level of English proficiency to take the 

kindergarten EF and math assessments in English and thus were administered them in Spanish. 

The mean SES of the analytic sample is -0.52, which is less than the mean SES of the 

complete ECLS-K:2011 sample, which is approximately 0. Forty-three percent of the children 

have parents who were born in the U.S., 39% of parents were born in Mexico, eight percent of 

parents were born in Central America, and four percent of parents were born in South America 

and the Caribbean, respectively. Consistent with the original ECLS-K data (Galindo & Reardon, 

2006), approximately 50% of children came from homes where Spanish was the primary 

language; consistent with current census data, the majority of children (70%) came from homes 

where Spanish was spoken to some extent (Krogstad & Gonzalez-Barrera, 2015). An 

overwhelming majority (93%) of students attended public school and the mean percentage of 

free- or reduced-price lunch and students who were Hispanic in these schools were 71% and 

53%, respectively.  

The average score for children’s English oral language skills at kindergarten entry was 

16.41 (SD=4.76). The mean of English oral language in the spring of kindergarten was 17.97 

(SD=3.37); the spring of kindergarten English oral language variable is not used in the current 

analyses but is interesting nonetheless to note as: (1) it illustrates the expected increase in skill 

between Fall and Spring; and (2) it is indicative of which language of assessment the child 
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received for the Spring assessments. A score of 16 or greater meant that the assessments would 

be in English, and, as indicated above, the segment of children who did not meet this cut-off in 

the Spring of kindergarten and were thus administered the EF and math assessments in Spanish, 

was approximately four percent of the analytic sample.  

Scores for kindergarten and second grade EF, reading, and math are also shown, and the 

correlations between the key variables are exhibited in Table 2.2. The highest correlations (> 

0.70) are found between kindergarten approaches to learning, socio-emotional skills, and 

inhibitory control; this is not surprising as these skills were all measured by teacher report. There 

are moderate to strong correlations between and within grade-level cognitive and academic 

skills. Kindergarten working memory is moderately to largely correlated with both kindergarten 

and second grade English reading (0.37, 0.48) and math (0.60, 0.55), and kindergarten cognitive 

flexibility is minimally to moderately correlated with both kindergarten and second grade 

English reading (0.27, 0.29) and math (0.34, 0.30). Second grade working memory and cognitive 

flexibility are moderately correlated with second grade achievement, and second grade reading 

and math are strongly correlated (0.70). Kindergarten and second grade inhibitory control are 

slightly correlated with achievement (ranging from 0.23 – 0.28). 

As described in the Measures section, there were some differences between the 

kindergarten and second grade assessments. In the present analyses, scores are standardized so as 

to ease interpretation.  

Research question 1. How does the EF growth of Hispanic children between the Fall of 

kindergarten and Spring of second grade vary as a function of SES and English oral language 

skills at school entry?  



 

118 

Table 2.3 shows the results from the series of models predicting inhibitory control, 

working memory, and cognitive flexibility. Models 1 and 2 indicate a significant total effect of 

kindergarten-entry SES and English oral language skills on each component of EF. Model 3 

specifically addresses the question of change in EF, as it includes the lagged dependent variable, 

thus exhibiting the amount occurring since kindergarten or the net effect. 

In Model 3, for inhibitory control, both the coefficients for SES and English oral 

language skills are not significant, suggesting that the relationship between inhibitory control and 

these variables occurred in the period prior to kindergarten. In other words, the growth of 

inhibitory control between kindergarten and second grade was not related to SES or English oral 

language skills. Being male has a significant negative impact (β = -0.34, p < 0.001), and having 

parents born in Mexico has a significant positive impact (β = 0.15, p < 0.05). Lastly, attending a 

public school appears to be largely beneficial (β = 0.25, p < 0.001). In interpreting these 

coefficients, one must remember that: (1) inhibitory control was measured by teacher report and 

not direct task; and (2) the large majority of children (93%) of children attended public schools. 

In Model 3, for working memory, SES does not appear to have any significant impact 

beyond kindergarten entry or after controlling for kindergarten-entry English oral language 

skills. On the other hand, kindergarten-entry English oral language continues to be a factor; 

students who scored between 16 and 19 exhibit a β = 0.12 (p < 0.05) increase in working 

memory and those who received a 20 exhibit a β = 0.21 (p < 0.001) boost over those with scores 

of 15 or below. Being born two or more weeks prematurely negatively impacts the growth of 

working memory (β = -0.08, p < 0.05). Students residing in the Midwest and the West show a 

significant advantage over those in the Northeast (β = 0.17, p < 0.05, and β = 0.12, p < 0.05, 

respectively). Lastly, children who were initially assessed in Spanish exhibited moderate and 
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largely significant growth in working memory between kindergarten and second grade (β = 0.32; 

p < 0.001).  

Results for cognitive flexibility on Model 3 suggest that both SES (β = 0.11, p < 0.001) 

and English oral language (16-19: β = 0.23, p < 0.001; 20: β = 0.36, p < 0.001) significantly 

impact its growth between kindergarten and second grade; the magnitude of the effect of SES is 

similar to that of kindergarten cognitive flexibility (β = 0.12, p < 0.001). Being male is 

negatively associated with cognitive flexibility growth (β = -0.09, p < 0.01) and children who 

were older at the time of testing exhibit a slight advantage (β = 0.01, p < 0.001). Students 

residing in the West show a significant advantage over those in the Northeast (β = 0.13, p < 

0.05). 

Taken together, these results suggest an important relationship between kindergarten-

entry English oral language skills and the growth of working memory and cognitive flexibility 

between kindergarten and second grade. Further, these impacts are net of English basic reading 

skills (included in all models), suggestive of a distinct role of English oral language separate 

from other English literacy skills. SES continues to impact cognitive flexibility after 

kindergarten entry; however, it does not appear to factor into the growth of either working 

memory or inhibitory control. 

Research question 2. (a) To what extent does the kindergarten EF of Hispanic students mediate 

the relationship between SES and English oral language skills and second grade reading 

achievement? (b) Does the kindergarten EF of Hispanic students uniquely predict second grade 

reading achievement, net of other school readiness skills? 

 Table 2.4 exhibits the regression results predicting second grade reading. Model 3 

specifically addresses part (a) of research question two. As shown, kindergarten-entry SES and 
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English oral language impact second grade reading (β = 0.15, p < 0.001; β = 0.18, p < 0.001; β = 

0.36, p < 0.001, respectively); however, this impact is reduced when including the EF variables, 

i.e., comparing the results from Model 3 to those in Models 1 and 2. Of the EF variables, 

kindergarten working memory appears to have the largest impact on second grade reading (β = 

0.23, p < 0.001); the impact of inhibitory control and cognitive flexibility are also significant (β 

= 0.15; p < 0.001; β = 0.07; p < 0.001). Findings in Model 3 suggest that all three components of 

EF partially mediate the impact of SES and early English oral language skills on later reading 

achievement.  

 Model 4 of Table 2.4 addresses part b of research question two, examining if 

kindergarten EF predicts second grade reading, net of other kindergarten skills. Working 

memory and cognitive flexibility both uniquely contribute to second grade reading (β = 0.21, p < 

0.001 and β = 0.07, p < 0.001, respectively). Inhibitory control does not significantly contribute 

to reading once approaches to learning and socio-emotional skills are included. Not surprisingly, 

kindergarten English oral language skills strongly predict second grade reading (β = 0.16, p < 

0.001; β = 0.34, p < 0.001, respectively), as well as English basic reading (β = 0.30, p < 0.001). It 

is important to note that both English oral language and English basic reading contribute; this is 

suggestive of the continued value of early English oral language for second grade achievement 

above and beyond other literacy skills. Approaches to learning and working memory have the 

next biggest impacts (β = 0.23, p < 0.001; β = 0.21, p < 0.001, respectively), followed by 

kindergarten-entry SES (β = 0.14, p < 0.001). Kindergarten cognitive flexibility and socio-

emotional skills have slight impacts (β = 0.07, p < 0.001; β = -0.06, p < 0.05).  

The largest coefficient is for children who were administered the EF and math 

assessments in Spanish in kindergarten (β = 0.36, p < 0.001). Considering that these children did 
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not meet the English oral proficiency cut-off to take the assessments in English in kindergarten, 

it is plausible that they would exhibit the largest gains in English reading. 

Sobel-Goodman test results, displayed in Table 2.5, corroborate the findings from the 

regression results. Specifically, these results highlight the mediating role of working memory. 

Nearly 25% of the total effect of SES on reading is mediated by working memory and ten 

percent of the total effect of English oral language is mediated by working memory. The indirect 

effect of cognitive flexibility consists of five percent of that of SES and six percent of that of 

English oral language on second grade reading. Inhibitory control is not found to be a significant 

mediator.  

Research question 3. (a) To what extent does the kindergarten EF of Hispanic students 

mediate the relationship between SES and English oral language skills and second grade math 

achievement? (b) Does the kindergarten EF of Hispanic students uniquely predict second grade 

math achievement, net of other school readiness skills? 

 The findings for math are exhibited on Table 2.6. When EF is added to the equation 

(Model 3), there are slight decreases in the impact of SES (β = 0.09, p < 0.001 to β = 0.07, p < 

0.001) and English oral language. For those who received a score of 16 – 19, the result is no 

longer significant, whereas it drops for those who received a 20 but remains significant (β = 0.12, 

p < 0.01 to β = 0.10, p < 0.01). Working memory and inhibitory control both significantly impact 

math (β = 0.12, p < 0.001 and β = 0.09, p < 0.001, respectively), whereas the impact of cognitive 

flexibility is slight and only marginally significant. The largest coefficient is that of kindergarten 

math (β = 0.54, p < 0.001). The findings presented in Model 3 suggest that two components of 

kindergarten EF at least partially mediate the relationship between kindergarten-entry SES and 

English oral language skills and second grade math.  
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 When assessing the unique contribution of kindergarten EF to second grade math, net of 

other skills (Model 4), a similar pattern to the reading analyses is evident. Outside of prior math 

achievement, kindergarten working memory and approaches to learning are the next greatest 

predictors of second grade math (β = 0.12, p < 0.001 for each). All other significant predictors 

are small and include children who received a 20 on the English oral language assessment (β = 

0.09, p < 0.05), English basic reading (β = 0.08, p < 0.001), SES (β = 0.07, p < 0.001), and social 

skills (β = -0.04, p < 0.05). Cognitive flexibility makes a slight contribution (β = 0.02, p < 0.05), 

and inhibitory control is not significant. 

Being male is beneficial to second grade math performance (β = 0.16, p < 0.001). Other 

positive significant coefficients are for: first-generation children (β = 0.21, p < 0.001; reference 

group: third generation); having parents born in South America (β = 0.16, p < 0.01) and Mexico 

(β = 0.08, p < 0.10; reference group: U.S.), residing in the West and the Midwest versus the 

Northeast (β = 0.17, p < 0.001; β = 0.12, p < 0.05, respectively), and attending public school (β = 

0.16, p < 0.001). The children who were administered the kindergarten assessments in Spanish 

performed significantly worse in math than those who took the assessments in English (β = -

0.17, p < 0.001), indicating either slower math growth for this population of students or a 

potential measurement issue. Given that English is the typical language of instruction in U.S. 

schools, this might be a signal of a requisite level of English needed to understand the math 

concepts being presented. 

A similar pattern is evidenced by the Sobel-Goodman test results, with the exception that 

only working memory is found to mediate the relationship between SES and second grade math. 

As shown on Table 2.5, 15% of the total effect of SES on second grade math is mediated by 
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kindergarten working memory and seven percent of that of English oral language skills is 

mediated by kindergarten working memory.  

Discussion 

 SES and kindergarten-entry English oral language skills have been previously established 

as significant predictors of later academic achievement. The current findings suggest that 

kindergarten EF, specifically working memory, may act as a protective buffer from these 

potential risk factors for Hispanic children’s second grade academic performance. The current 

study contributes to the growing body of research on the skills of Hispanic children in the early 

elementary grades through four key findings: (1) both SES and English oral language have 

significant net effects on the growth of cognitive flexibility between kindergarten and second 

grade, whereas only English oral language has a significant net effect on the growth of working 

memory – in other words, SES is not significant once controlling for kindergarten working 

memory; (2) kindergarten working memory and cognitive flexibility appear to partially mediate 

the impact of kindergarten-entry English oral language skills and SES on second grade reading; 

(3) kindergarten working memory appears to partially mediate the impact of kindergarten-entry 

English oral language skills and SES on second grade math; and (4) working memory and 

cognitive flexibility predict second grade achievement above and beyond other school readiness 

skills, suggestive of a unique and important role that EF plays in academic skills.  

 The current finding that the growth of working memory between kindergarten and second 

grade in Hispanics is predicated on English oral language skills but not SES mirrors the work of 

Hughes and colleagues (2010), which indicated that EF is linked to verbal skills but not SES. As 

evidenced by the large gains in English reading made by the children who were routed through 

the assessments in Spanish when compared with the Hispanic children who took the kindergarten 
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assessments in English, the early elementary years are a time of rapid English development, 

especially for those from homes where English is not the primary language. According to 

Hughes and colleagues’ work, rapid verbal growth may largely explain EF growth, and in the 

present case, it may contribute to, albeit a small degree, the growth of working memory. An 

important consideration is that this relationship is not necessarily about English-specific skill – 

the large majority of children were not assessed for their Spanish skills – but overall verbal 

abilities. This is consistent with previous findings on the link between verbal abilities and EF 

(Morgan et al., 2015; Müller et al., 2001; Noble et al., 2007; Noble et al., 2005; Peredo et al., 

2015). It is important to note that the lack of significance of SES predicting second grade 

working memory once kindergarten working memory is controlled suggests that the impact of 

SES occurs prior to school entry; after school entry, other factors – such as verbal skills – play a 

larger role in influencing working memory.  

Additionally, children who initially did not exhibit the requisite level of English 

proficiency to take the assessments in English and were thus assessed in Spanish exhibited large 

working memory growth between kindergarten and second – despite being tested in different 

languages at the two time points (Spanish in kindergarten, English in second grade). One 

explanation for this growth might be that, as a result of the increased English experience gained 

between kindergarten and second grade, these children’s levels of bilingualism increased, 

resulting in higher working memory. It was outside of the scope of the current study to further 

explore this finding.    

The present study did not find a similar pattern for growth in either inhibitory control or 

cognitive flexibility; neither SES nor English oral language skills significantly predicted second 

grade inhibitory control and both predicted the growth of cognitive flexibility between 
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kindergarten and second grade. One explanation for these differences in findings from those of 

Hughes and colleagues (2010) is suggested by Lee, Bull, and Ho’s (2013) work which indicates 

age differences in EF between preschoolers and elementary-aged students; elementary students 

exhibit EF skills in distinct domains (e.g., working memory, cognitive flexibility, inhibitory 

control), whereas in preschoolers, who were the participants in Hughes and colleagues’ study, EF 

may be represented by a single factor. What is important to note in the current findings is that 

SES does not appear to be associated with the growth of inhibitory control and working memory 

in the early elementary years after controlling for English oral language skills. In the current 

findings, only cognitive flexibility growth is impacted by both kindergarten-entry English oral 

language and SES. This suggests the malleability of EF and its responsiveness to ongoing 

environmental inputs.  

 The current study also illustrates the role that working memory plays in Hispanics’ 

second grade achievement. These findings are similar to prior research showing links between 

working memory and math skills (Bull & Lee, 2014; Geary, 1993; Holmes & Adams, 2006) and 

reading abilities (Christopher et al., 2012). Working memory not only mediates the impact of 

kindergarten-entry English oral language skills and SES – two factors which often place young 

Hispanics at risk for achievement (Reardon & Galindo, 2009) – but also continues to have a 

moderate impact on both reading and math after controlling for other early skills such as 

approaches to learning and socio-emotional competencies. Cognitive flexibility also has a 

significant, although small, impact on both reading and math, net of these other factors. This 

corresponds with other work showing that EF is predictive of later achievement after controlling 

for other social and behavioral competencies (Blair, 2002; Brock et al., 2009; Fitzpatrick et al., 

2014; Nguyen, 2016) and prior academic achievement (Blair & Razza, 2007; McClelland et al., 
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2013). In the current study, inhibitory control does not significantly predict either reading or 

math, net of other factors; however, it is important to note that inhibitory control was the only EF 

component measured by teacher report and not directly assessed, which may have affected its 

measurement.  

Limitations 

 The findings from the current study must be interpreted in light of some notable 

limitations. The ECLS-K:2011 EF measures are not intended to be interpreted as complete 

assessments of children’s EF. In contrast to cognitive and neurobiological studies that examine 

specific processes of EF and delve separately into each domain, the ECLS-K:2011 uses one 

measure per domain, and, as indicated previously, inhibitory control was assessed by teacher 

report. Although this design may not allow for a comprehensive and in-depth understanding of 

Hispanic children’s EF, it provides a snapshot into the EF skills of many young Hispanics in the 

U.S. and how such abilities relate to their academic performance. Likewise, as discussed in the 

Measures section, there were differences between the kindergarten and second grade assessments 

for both inhibitory control and cognitive flexibility, so they are not directly comparable. To 

adjust for these differences, the current analyses used lagged dependent variable models, as 

opposed to gain scores or growth models, and standardized the variables. 

 Additionally, the preLAS 2000, which is the English oral language measure used, was 

initially intended as an English language screener and warm-up, and because of this, many 

children received perfect scores on the assessment. Once again, in the current context, it is not 

meant to give a comprehensive report of young Hispanics children’s oral language (other studies 

have detailed this, e.g., Hoff, 2013; Mancilla-Martinez & Vagh, 2013), but rather, it serves as a 

proxy for their receptive and expressive English abilities as they enter kindergarten. As 
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discussed, in the current analysis dummy categories of three different levels, including if the 

children received a perfect score, were utilized. 

Despite these limitations, the major advantage of using the ECLS-K:2011 is that it is a 

large, nationally representative dataset, and implications for practice, policy, and future research 

can be drawn from these findings.  

Implications & future research 

Understanding the contributions that early EF, particularly working memory, makes 

beyond (1) such risk factors as limited English oral language skills and SES and (2) other school 

readiness competencies (including early academic skill) has important implications for young 

Hispanic children. As previously discussed, many Hispanic students are tasked with learning 

English when they enter kindergarten and yet the remainder of their academic success depends 

on their early English skills. The present study suggests the importance of EF, and especially 

working memory, for young Hispanics’ second grade reading and math achievement. Therefore, 

educators should consider fostering working memory development in conjunction with 

supporting their English language skills. In fact, given that EF interventions are not language 

specific, they could be implemented in bilingual environments as well as English-only 

environments. 

As previous research has indicated, interventions with children of all ages can 

successfully boost EF competencies (Diamond & Lee, 2011; Lawrence, 2015). In a review of 

working memory studies, Klingberg (2010) summarizes successful interventions on preschool-

age to adult populations, with and without ADHD, demonstrating the malleability of working 

memory abilities. Transfer research extends the role of EF and working memory interventions to 

examine if they impact academic growth beyond EF and cognitive development. Indeed, 
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research has found such trainings to specifically impact the reading abilities of young students 

(Alloway, Bibile, & Lau, 2013; Loosli, Buschkuehl, Perrig, & Jaeggi, 2012). Much of this work 

is focused on children with disabilities and/or struggling students. Future research should 

specifically investigate whether such intervention programs impact the cognitive and academic 

skills of young Hispanic students, and if there are differences in implementing such interventions 

in educational settings that foster bilingual language development. 

 An additional implication that arises from the current findings pertains to assessment. 

Research has previously indicated problems with how language minority learners are assessed 

upon school entry (Lidz & Peña, 1996). Students who are still developing English proficiency 

are sometimes incorrectly placed in special education programs when in actuality, they do not 

require such services and would benefit from receiving English development supports 

(Guiberson, 2009). As noted, working memory is indicative of future academic performance. 

Therefore using the home language to assess the EF competencies of children, especially those 

who are not yet proficient in English, might help to shed light on their true cognitive capabilities, 

without biases caused by English language assessments. This suggestion is beyond the scope of 

the present study; however, it warrants consideration and further research. 

Subsequent research should also focus on utilizing a larger battery of EF assessments on 

the Hispanic student population to develop a deeper understanding of the cognitive abilities that 

seemingly play a key role in their academic careers. This would help educators and researchers 

better understand the skills of this growing segment of students. Future studies might also build 

upon Carlson and Meltzoff’s (2008) “doing more with less” hypothesis. That is, moderation 

analyses interacting ethnicity (e.g., Hispanic or monolingual-White) with EF would determine if 

EF serves young Hispanic learners in a different way than it does monolingual Whites. 
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Additionally, interactions between EF and level of English oral language might elucidate 

differences by English verbal skills of Hispanic children.   

As the number of Hispanic students continues to grow, so must our understanding of their 

cognitive and academic skills. The current paper indicates that an important piece of this 

knowledge is the development of their working memory, and, while more research is needed in 

this area, educators can and should begin to think about how to foster the EF development of 

their Hispanic students as these young learners embark upon their academic careers.   
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Table 2.1

Descriptive statistics of analytic sample of Hispanics (N = 4,221)

N
Mean /      

% of Sample

Standard 

Deviation
% Missing 

Student Demographic

Gender - Male 4,209 49.73 0.3

Generational status 3,723 12

1st generation 3.14

2nd generation 47.68

3rd+ generation 48.46

Region of U.S. 4,221 0

Northeast 11.89

Midwest 10.23

South 37.24

West 39.26

Premature 3,554 18.54 16

Attended preschool 3,379 48.30 20

Took kindergarten assessments in Spanish 4,036 3.59 4

Home Factors

SES (-2.33 - 2.60) 3,620 -0.52 0.71 14

Parent country of origin 3,755 11

United States 43.41

Mexico 39.25

Central America 7.67

South America 3.86

Caribbean 4.26

Other 1.54

Language minority (Spanish is the primary 

home language) 3,620 50.91 14

School Factors

Public 4,613 93.2 1

% Hispanic 3,938 53.32 7

% FRPL 3,944 70.85 7

Achievement Scores

Kindergarten

K-entry English oral language (0 - 20) 3,554 16.41 4.76 16

Kind. English oral language (0 - 20) 4,036 17.97 3.37 4

Executive function

Inhibitory control (1 - 7) 3,597 5.11 1.25 15

Working memory (393 - 572) 4,027 440.86 30.70 5

Cognitive flexibility (0 - 18) 4,029 14.84 2.79 5

English basic reading (0 - 20) 4,035 16.17 3.48 4

Math (0 - 113) 4,028 41.72 11.28 5

Approaches to learning (1 - 4) 3,613 3.10 0.68 14

Socioemotional skills (1 - 4) 3,618 3.31 0.48 14

Second grade

Executive function

Inhibitory control (1 - 5) 3,055 3.72 0.81 28

Working memory (403 - 563) 3,440 478.71 21.97 19

Cognitive flexibility (0 - 10) 3,436 6.60 1.36 19

Reading (0 - 120) 3,440 92.87 12.30 19

Math (0 - 113) 3,440 77.36 12.77 19

Analytic Sample 

Note. N = 4,221. Achievement scores are not standardized. Numbers Reversed W  score is used for Working 

Memory. IRT Scale Scores are used for Math and Reading. Region and school factors are an average of 

spring 2010, 2011, and 2012 data.
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Table 2.2

Correlation matrix of key predictor and outcome variables

SES K-entry OL

K Inhibitory 

Control

K Working 

Memory

K Cognitive 

Flexibility

K  Basic 

reading K Math

K Approaches to 

learning

K Socio-emotional 

skills

Grade 2 

Inhibitory 

Control

Grade 2 

Working 

Memory

Grade 2 

Cognitive 

Flexibility

Grade 2 

Reading

Grade 2 

Math

SES 1.00

K-entry OL 0.37*** 1.00

K Inhibitory Control 0.01 0.04 1.00

K Working Memory 0.27*** 0.30*** 0.19*** 1.00

K Cognitive Flexibility 0.17*** 0.25*** 0.11*** 0.27*** 1.00

K English basic reading 0.27*** 0.51*** 0.17*** 0.37*** 0.27*** 1.00

K Math 0.34*** 0.38*** 0.24*** 0.60*** 0.34*** 0.49*** 1.00

K Approaches to learning 0.04 0.08*** 0.78*** 0.24*** 0.13*** 0.23*** 0.34*** 1.00

K Socio-emotional skills 0.03 0.04 0.70*** 0.15*** 0.10*** 0.15*** 0.19*** 0.75*** 1.00

Grade 2 Inhibitory Control 0.03 0.05* 0.48*** 0.17*** 0.11*** 0.17*** 0.19*** 0.45*** 0.41*** 1.00

Grade 2 Working Memory 0.13*** 0.22*** 0.15*** 0.39*** 0.18*** 0.30*** 0.43*** 0.21*** 0.12*** 0.16*** 1.00

Grade 2 Cognitive 

Flexibility 0.15*** 0.23*** 0.19*** 0.29*** 0.20*** 0.27*** 0.36*** 0.24*** 0.16*** 0.19*** 0.29*** 1.00

Grade 2 Reading 0.34*** 0.41*** 0.27*** 0.48*** 0.29*** 0.55*** 0.65*** 0.35*** 0.22*** 0.28*** 0.41*** 0.34*** 1.00

Grade 2 Math 0.32*** 0.35*** 0.27*** 0.55*** 0.30*** 0.48*** 0.72*** 0.35*** 0.21*** 0.23*** 0.49*** 0.42*** 0.70*** 1.00

Note. N  = 2,174. Significance levels: * p<.05  ** p<.01  *** p<.001
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Table 2.3

Determinants of growth of Executive Function between kindergarten and second grade

(1) (2) (3) (1) (2) (3) (1) (2) (3)

SES 0.06 0.05 0.02 0.07* 0.06+ 0.00 0.14*** 0.12*** 0.11***

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

K-entry English Oral Language: 16-19 -0.02 -0.01 0.18*** 0.12* 0.25*** 0.23***

(0.05) (0.04) (0.05) (0.05) (0.05) (0.05)

K-entry English Oral Language: 20 0.07 0.07 0.36*** 0.21*** 0.40*** 0.36***

(0.06) (0.06) (0.06) (0.05) (0.06) (0.06)

Kind. Inhibitory Control 0.42***

(0.02)

Kind. Working Memory 0.29***

(0.02)

Kind. Cognitive Flexibility 0.12***

(0.02)

Kind. English basic reading 0.14*** 0.13*** 0.07*** 0.25*** 0.22*** 0.15*** 0.19*** 0.16*** 0.14***

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Select    Covariates

Male -0.51*** -0.51*** -0.34*** -0.00 0.00 -0.01 -0.10** -0.09** -0.09**

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Age at testing 0.01* 0.01* 0.00 0.01* 0.00 0.00 0.02*** 0.02*** 0.01***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Premature -0.10+ -0.10* -0.05 -0.09* -0.09* -0.08* -0.07 -0.07 -0.07

(0.05) (0.05) (0.04) (0.04) (0.04) (0.04) (0.05) (0.05) (0.05)

Child assessed in Spanish (Kind.) 0.27** 0.26** 0.18+ 0.41*** 0.44*** 0.32*** 0.04 0.09 0.07

(0.10) (0.10) (0.09) (0.10) (0.10) (0.09) (0.12) (0.12) (0.12)

Generational status

First generation 0.01 0.02 0.03 0.16 0.25* 0.18 0.04 0.15 0.14

(0.12) (0.12) (0.11) (0.12) (0.12) (0.11) (0.13) (0.13) (0.12)

Second generation 0.06 0.07 -0.00 0.01 0.06 0.05 0.01 0.06 0.06

(0.08) (0.08) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07)

Parent country of origin

Mexico 0.15+ 0.16+ 0.15* -0.02 0.03 0.00 0.05 0.10 0.09

(0.08) (0.08) (0.08) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07)

Central America 0.13 0.14 0.15+ -0.10 -0.07 -0.10 -0.02 0.00 -0.01

(0.10) (0.10) (0.09) (0.09) (0.09) (0.09) (0.09) (0.09) (0.09)

South America 0.06 0.07 0.11 -0.03 0.00 -0.01 0.05 0.08 0.07

(0.13) (0.13) (0.11) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10)

Caribbean 0.02 0.03 0.04 -0.14 -0.12 -0.10 -0.18 -0.16 -0.15

(0.12) (0.12) (0.10) (0.10) (0.10) (0.10) (0.11) (0.11) (0.11)

Other 0.07 0.06 0.12 -0.05 -0.08 -0.07 -0.03 -0.06 -0.04

(0.16) (0.16) (0.12) (0.13) (0.13) (0.12) (0.13) (0.14) (0.14)

U.S. region

Midwest 0.05 0.06 0.08 0.16* 0.17* 0.17* 0.12 0.12 0.11

(0.08) (0.08) (0.07) (0.07) (0.07) (0.07) (0.08) (0.08) (0.08)

South -0.02 -0.02 -0.01 0.11+ 0.11+ 0.11+ 0.13* 0.13* 0.11+

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

West -0.04 -0.04 -0.04 0.09 0.09 0.12* 0.15* 0.14* 0.13*

(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Public school 0.33*** 0.34*** 0.25*** 0.01 0.01 0.02 0.10 0.10 0.10

(0.09) (0.09) (0.07) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08)

Parental warmth 0.03 0.03 0.02 0.10* 0.09+ 0.08+ -0.06 -0.07 -0.07

(0.05) (0.05) (0.04) (0.05) (0.05) (0.04) (0.05) (0.05) (0.05)

Constant -1.08* -1.05* -0.15 -1.19** -1.19** -0.58 -1.68*** -1.71*** -1.48**

(0.46) (0.46) (0.43) (0.42) (0.42) (0.40) (0.45) (0.45) (0.45)

Inhibitory Control Working Memory Cognitive Flexibility

Note. N = 4,221. Robust standard errors in parentheses. Scores are standardized. FIML used to handle missing data. Full set of covariates includes: male, age at 

testing, if child received assessments in Spanish in kindergarten, premature birth, generational status, parent country of origin, U.S. region, attended preschool, 

mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), public school, school % FRPL, and school % Hispanic. Reference 

groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001     
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Table 2.4

Determinants of Second Grade Reading

(1) (2) (3) (4)

SES 0.23*** 0.21*** 0.15*** 0.14***

(0.03) (0.03) (0.03) (0.03)

K-entry English Oral Language: 16-19 0.23*** 0.18*** 0.16***

(0.05) (0.04) (0.04)

K-entry English Oral Language: 20 0.49*** 0.36*** 0.34***

(0.05) (0.05) (0.05)

Kind. Inhibitory Control 0.15*** 0.01

(0.02) (0.03)

Kind. Working Memory 0.23*** 0.21***

(0.02) (0.02)

Kind. Cognitive Flexibility 0.07*** 0.07***

(0.01) (0.01)

Kind. Social Skills -0.06*

(0.02)

Kind. Approaches to Learning 0.23***

(0.03)

Kind. English basic reading 0.45*** 0.41*** 0.32*** 0.30***

(0.02) (0.02) (0.02) (0.02)

Significant    Covariates

Male -0.11*** -0.10*** -0.05+ -0.02

(0.03) (0.03) (0.03) (0.03)

Age at testing 0.01** 0.01+ 0.01*** 0.01**

(0.00) (0.00) (0.00) (0.00)

Child assessed in Spanish (Kind.) 0.51*** 0.54*** 0.42*** 0.36***

(0.11) (0.11) (0.10) (0.09)

Parent country of origin

Mexico 0.02 0.09 0.06 0.04

(0.07) (0.06) (0.06) (0.06)

Central America 0.14+ 0.16* 0.14* 0.13+

(0.08) (0.08) (0.07) (0.07)

South America 0.05 0.09 0.09 0.08

(0.09) (0.08) (0.08) (0.08)

Caribbean -0.05 -0.02 0.01 0.01

(0.09) (0.09) (0.08) (0.08)

Other 0.03 -0.00 0.05 0.06

(0.11) (0.11) (0.10) (0.10)

Mother's age at first birth 0.01*** 0.01*** 0.01** 0.01**

(0.00) (0.00) (0.00) (0.00)

Read books 0.02+ 0.01 0.01 0.01

(0.01) (0.01) (0.01) (0.01)

Constant -1.33*** -1.31*** -1.74*** -1.39***

(0.40) (0.40) (0.37) (0.37)

Reading

Note. N = 4,221. Robust standard errors in parentheses. Scores are standardized. FIML 

used to handle missing data. Full set of covariates includes: male, age at testing, if child 

received assessments in Spanish in kindergarten, premature birth, generational status, 

parent country of origin, U.S. region, attended preschool, mom's age at first birth, parental 

warmth, preliteracy activities (read books and tell stories), public school, school % FRPL, 

and school % Hispanic. Reference groups: Generational status: 3rd generation; Parent 

country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001
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Table 2.5

Sobel-Goodman mediation test results 

Mediating variable Coefficient P value % Coefficient P value %

Inhibitory control

Working memory 0.044 0.000 23 0.013 0.01 10

Cognitive flexibility 0.009 0.056 5 0.007 0.006 6

Inhibitory control

Working memory 0.011 0.043 15 0.006 0.021 7

Cognitive flexibility

Note. Sobel-Goodman tests were run in Stata to test for mediation. Displayed are the Sobel coefficient, p value, and the proportion 

of the total effect that is mediated (%). NS = not signifcant.  All variable coefficients are standardized. Full set of covariates 

includes: male, age at testing, if child received assessments in Spanish in kindergarten, premature birth, generational status, 

parent country of origin, U.S. region, attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read 

books and tell stories), public school, school % FRPL, and school % Hispanic, as well as kindergarten approaches to learning, 

socio-emotional skills, and achievement. Tests of English oral language include SES as a covariate and vice versa.

Independent variable

SES K-entry English oral language

Second Grade Reading

Second Grade Math

NS

NSNS

NS

NS NS
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Table 2.6

Determinants of Second Grade Math

(1) (2) (3) (4)

SES 0.09*** 0.09*** 0.07*** 0.07***

(0.02) (0.02) (0.02) (0.02)

K-entry English Oral Language: 16-19 0.07* 0.06+ 0.05+

(0.03) (0.03) (0.03)

K-entry English Oral Language: 20 0.12** 0.10** 0.09*

(0.04) (0.04) (0.04)

Kind. Inhibitory Control 0.09*** 0.03

(0.01) (0.02)

Kind. Working Memory 0.12*** 0.12***

(0.01) (0.01)

Kind. Cognitive Flexibility 0.02+ 0.02*

(0.01) (0.01)

Kind. Social Skills -0.04*

(0.02)

Kind. Approaches to Learning 0.12***

(0.02)

Kind. Math 0.64*** 0.63*** 0.54*** 0.52***

(0.01) (0.02) (0.02) (0.02)

Kind. English basic reading 0.10*** 0.10*** 0.09*** 0.08***

(0.01) (0.01) (0.01) (0.01)

Significant    Covariates

Male 0.10*** 0.10*** 0.15*** 0.16***

(0.02) (0.02) (0.02) (0.02)

Age at testing -0.01+ -0.01* 0.00 0.00

(0.00) (0.00) (0.00) (0.00)

Child assessed in Spanish (Kind.) -0.22* -0.19* -0.15+ -0.17*

(0.09) (0.09) (0.09) (0.08)

Generational status

First generation 0.23** 0.25** 0.23** 0.21**

(0.08) (0.08) (0.08) (0.08)

Second generation 0.05 0.06 0.04 0.03

(0.04) (0.05) (0.04) (0.04)

Parent country of origin

Mexico 0.08+ 0.10* 0.10* 0.08+

(0.05) (0.05) (0.04) (0.04)

Central America -0.00 0.01 0.02 0.02

(0.06) (0.06) (0.06) (0.06)

South America 0.14* 0.15* 0.16** 0.16**

(0.06) (0.06) (0.06) (0.06)

Caribbean -0.04 -0.03 -0.01 -0.01

(0.07) (0.07) (0.07) (0.07)

Other 0.08 0.07 0.11 0.12

(0.09) (0.09) (0.09) (0.09)

U.S. region

Midwest 0.10* 0.11* 0.11* 0.12*

(0.05) (0.05) (0.05) (0.05)

South 0.07+ 0.07+ 0.07+ 0.07+

(0.04) (0.04) (0.04) (0.04)

West 0.16*** 0.16*** 0.17*** 0.17***

(0.04) (0.04) (0.04) (0.04)

Public school 0.20*** 0.20*** 0.18*** 0.16***

(0.05) (0.05) (0.05) (0.05)

Constant 0.23 0.19 -0.42 -0.31

(0.32) (0.32) (0.32) (0.32)

Math

Note. N = 4221. Robust standard errors in parentheses. Scores are standardized. FIML 

used to handle missing data. Full set of covariates includes: male, age at testing, if child 

received assessments in Spanish in kindergarten, premature birth, generational status, 

parent country of origin, U.S. region, attended preschool, mom's age at first birth, 

parental warmth, preliteracy activities (read books and tell stories), public school, school 

% FRPL, and school % Hispanic. Reference groups: Generational status: 3rd generation; 

Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** 

p<.001
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Appendix Table 2.1

Determinants of growth of Executive Function between kindergarten and second grade

(1) (2) (3) (1) (2) (3) (1) (2) (3)

SES 0.14** 0.14* 0.09* 0.09** 0.07+ 0.01 0.17* 0.14+ 0.13+

(0.05) (0.05) (0.04) (0.03) (0.03) (0.04) (0.08) (0.07) (0.07)

K-entry English Oral Language: 16-19 -0.02 -0.02 0.17* 0.12+ 0.23*** 0.22***

(0.03) (0.05) (0.07) (0.06) (0.05) (0.04)

K-entry English Oral Language: 20 0.03 0.04 0.41*** 0.28** 0.42*** 0.41***

(0.06) (0.05) (0.09) (0.07) (0.02) (0.03)

Kind. Inhibitory Control 0.42***

(0.02)

Kind. Working Memory 0.27***

(0.04)

Kind. Cognitive Flexibility 0.08***

(0.01)

Kind. English basic reading 0.11*** 0.11*** 0.05* 0.28*** 0.24*** 0.16*** 0.20*** 0.16*** 0.14***

(0.02) (0.02) (0.02) (0.01) (0.01) (0.02) (0.02) (0.02) (0.02)

Constant -1.47** -1.46** -0.63 -0.08 -0.16 0.28 -0.88* -0.99** -0.92**

(0.44) (0.42) (0.55) (0.33) (0.35) (0.33) (0.36) (0.31) (0.29)

N 1397 1397 1397 1495 1495 1495 1494 1494 1494

Inhibitory Control Working Memory Cognitive Flexibility

Note. Standard errors in parentheses. Scores are standardized. Models include: sample weight: w6cs6p_20; and cluster: w6cs6p_2psu. Full set of covariates 

includes: male, age at testing, if child received assessments in Spanish in kindergarten, premature birth, generational status, parent country of origin, U.S. 

region, attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), public school, school % FRPL, and 

school % Hispanic. Reference groups: Generational status: 3rd generation; Parent country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** 

p<.001     
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Appendix Table 2.2

Determinants of Second Grade Achievement

(1) (2) (3) (4) (1) (2) (3) (4)

SES 0.26** 0.22** 0.16* 0.15* 0.09* 0.08+ 0.07+ 0.07+

(0.07) (0.07) (0.06) (0.06) (0.04) (0.04) (0.03) (0.04)

K-entry English Oral Language: 16-19 0.24*** 0.19*** 0.18*** 0.10+ 0.09+ 0.09+

(0.04) (0.05) (0.04) (0.06) (0.05) (0.05)

K-entry English Oral Language: 20 0.50*** 0.39*** 0.37*** 0.20*** 0.18** 0.18**

(0.05) (0.05) (0.06) (0.05) (0.05) (0.05)

Kind. Inhibitory Control 0.13*** 0.02 0.08*** 0.05*

(0.02) (0.02) (0.01) (0.02)

Kind. Working Memory 0.24*** 0.22*** 0.14*** 0.14***

(0.02) (0.02) (0.02) (0.02)

Kind. Cognitive Flexibility 0.06** 0.06** 0.03 0.03

(0.02) (0.02) (0.02) (0.02)

Kind. Social Skills -0.05* -0.06*

(0.02) (0.03)

Kind. Approaches to Learning 0.19*** 0.09*

(0.03) (0.03)

Kind. English basic reading 0.45*** 0.40*** 0.30*** 0.29*** 0.12*** 0.11*** 0.10*** 0.10***

(0.02) (0.03) (0.02) (0.02) (0.01) (0.02) (0.01) (0.01)

Kind. Math 0.65*** 0.63*** 0.53*** 0.51***

(0.02) (0.02) (0.02) (0.02)

Constant -1.26 -1.37+ -2.07* -1.74+ 0.39 0.28 -0.54 -0.41

(0.84) (0.78) (0.89) (0.88) (0.48) (0.42) (0.60) (0.55)

Reading Math

Note. N = 1,486. Standard errors in parentheses. Scores are standardized. Models include: sample weight: w6cs6p_20; and cluster: 

w6cs6p_2psu. Full set of covariates includes: male, age at testing, if child received assessments in Spanish in kindergarten, premature birth, 

generational status, parent country of origin, U.S. region, attended preschool, mom's age at first birth, parental warmth, preliteracy activities 

(read books and tell stories), public school, school % FRPL, and school % Hispanic. Reference groups: Generational status: 3rd generation; Parent 

country of origin: U.S.; U.S. region: Northeast. + p<.10  * p<.05  ** p<.01  *** p<.001
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Chapter 3: Does Kindergarten Executive Function and its Impact on Second Grade 

Achievement Differ for Hispanics and Monolingual-English Whites? 

 

Abstract 

Hispanic children represent the fastest growing student segment in U.S. schools. Yet, an 

academic achievement gap between Hispanic and White students is evident at kindergarten entry 

and continues throughout schooling. Much of the research evaluating the kindergarten-entry 

skills of Hispanics and Whites has focused on English language, but less is known about other 

cognitive skills. Executive function (EF) represents a suite of such skills consisting of inhibitory 

control, working memory, and cognitive flexibility. Prior research has suggested a bilingual or 

bicultural advantage for EF. The current study examines if kindergarten-entry EF differs for 

monolingual-English Whites and Hispanics of varying linguistic experiences. Further, it 

investigates: (1) if kindergarten-entry EF predicts the second grade academic skills of Hispanics 

differently than those of Whites and if there are differences among Hispanics based on their 

kindergarten-entry English proficiency (moderation); and (2) any differences between the 

mediating role of kindergarten EF on kindergarten-entry SES and English oral language and 

second grade achievement between Hispanics and monolingual-English Whites (moderated 

mediation). Multiple regressions indicate no bilingual or bicultural advantage on EF for 

Hispanics, but suggest that EF, primarily working memory, differentially benefits Hispanics 

compared with Whites and has the greatest impact for those with the weakest English skills. 

Implications are discussed.  

Keywords: Hispanics, achievement gap, EF, cognitive skills, working memory, early elementary, 

school readiness 
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Does Kindergarten Executive Function and its Impact on Second Grade Achievement Differ for 

Hispanics and Monolingual-English Whites? 

 

 Since the turn of the century, the demographic composition of U.S. public schools has 

been steadily changing. This is most evidenced by the steady increase of students who are 

Hispanic and the decrease of those who are White; the percentages of other ethnic groups have 

remained relatively stable (Institute of Education Sciences, 2017). This trend is expected to 

continue, and by 2026, Hispanics are projected to comprise nearly 30% of the U.S. student 

population (IES, 2017). Thus, it is critical for educators to understand the skills of this growing 

population of students and how best to support their academic and cognitive development, 

especially in light of persistent achievement gaps between Hispanics and Whites that are evident 

at school entry (IES, 2017; Musu-Gillette, Robinson, McFarland, KewalRamani, Zhang, & 

Wilkinson-Flicker, 2016). 

 What happens during the early elementary years of schooling is pivotal for all students, 

and especially young Hispanic students, as evidenced by their increased academic and cognitive 

growth when compared with monolingual-English White students (Little, 2017; Reardon & 

Galindo, 2009). For many Hispanic students, this time period represents a rapid development of 

English language skills, which is very likely to assist with their overall academic learning 

(Reardon & Galindo, 2009). Recent research on executive function (EF) – such higher order 

cognitive skills as working memory, inhibitory control, and cognitive flexibility/attention 

shifting – also indicates a large growth in this domain for Hispanics during early elementary 

years (Little, 2017). In fact, from kindergarten to second grade, the EF gap closes more than the 

academic gap between Hispanics and Whites (Little, 2017). Given that EF – and related 

behavioral competencies – is a well-established predictor of academic achievement (Allan & 

Lonigan, 2011; Duncan et al., 2007; McClelland, Acock, & Morrison, 2006; Welsh, Nix, Blair, 
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Bierman, & Nelson, 2010), it may behoove educators to focus on supporting the development of 

such cognitive skills in young Hispanic students; this could potentially assist these students 

throughout schooling. 

Understanding the development and influence of EF in young Hispanic children might be 

especially important. Research focused specifically on Spanish-English Hispanics has 

determined that EF: (1) consists of a suite of cognitive skills that are not necessarily predicated 

on English language competence (Foy & Mann, 2014); and (2) differs in its development from 

EF in monolingual-English Whites, suggestive of a bilingual or bicultural EF advantage, net of 

SES and verbal skills (Carlson & Meltzoff, 2008). EF in the early years of elementary school 

may have different implications for Hispanic emerging bilinguals than monolingual students, and 

certainly, this may be related to their level of abilities in both English and Spanish (White, 2014; 

Yow & Li, 2015, also see work on bilingual advantage: Bialystok, 1999; Calvo & Bialystok, 

2014) and timing of language acquisition (Yow & Li, 2015).  

To date, there has been little research focused on the EF of Hispanics, and the majority of 

research that exists has been conducted on relatively small samples (e.g., Carlson & Metzoff, 

2008; Foy & Mann, 2014; White, 2014). The aim of the current study is to explore how EF 

differs between Hispanics and Whites, and Hispanics with varying levels of English oral 

language proficiency, on a larger scale. Therefore, I use data from the Early Childhood 

Longitudinal Study, Kindergarten Class of 2010-11 (ECLS-K:2011), a large, nationally-

representative dataset. Although such a dataset does not enable a comprehensive exploration into 

the intricacies of EF, it does offer a generalizable overview of the role that EF plays in the 

academic pursuits of young Hispanics. Prior work on this dataset has suggested that Whites tend 

to perform better on EF assessments at kindergarten entry than Hispanics (Little, 2017); 
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however, this work did not consider differences in language exposure within Hispanics. Using a 

sample of 4,221 Hispanics and 7,300 monolingual-English Whites, the current study first 

examines if there are differences in EF at kindergarten entry between monolingual-English 

Hispanics, bilingual Hispanics, monolingual-Spanish Hispanics, and monolingual-English 

Whites. Further, prior work (Greenfader, 2017a) on a sample of Hispanics from this dataset has 

indicated that: (1) kindergarten-entry EF predicts future academic success, net of other social, 

behavioral, and academic skills; and (2) kindergarten EF mediates the impact of such risk factors 

as socioeconomic status (SES) and English oral language at kindergarten entry. The current 

study extends this work by testing for moderation and moderated mediation, and investigates if 

the findings from the previous study differ for: (1) Hispanics and monolingual-English Whites; 

and (2) Hispanics with varying levels of kindergarten-entry English oral language skills.  

Early academic skills 

Throughout schooling, Hispanics trail their White peers by approximately 20-25 points 

on National Assessment of Educational Progress (NAEP) reading assessments and 20 points on 

NAEP math assessments; this pattern has remained consistent for the past 20 years (Musu-

Gillette et al., 2016). The majority of Hispanics speak Spanish at home (Aud, Fox, & 

KewalRamani, 2010; Krogstad & Gonzalez-Barrera, 2015), and thus have less English exposure 

and practice upon kindergarten entry than their monolingual peers, placing them at an initial 

disadvantage in English-only educational settings. Research on second language acquisition has 

demonstrated evidence on cross-linguistic transfer, that is, that verbal skills from a child’s home 

language transfer and help facilitate second language learning (Cummins, 1979, 1991); however, 

socioeconomic status (SES), including income and parent education, is a compounding factor for 

Hispanic students. Approximately one-third of Hispanic children in the U.S. live in poverty 
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(Lopez & Velasco, 2011; Musu-Gillette et al., 2016), and poverty has been well established to 

negatively impact academic and cognitive development (Brooks-Gunn & Duncan, 1997; Fryer & 

Levitt, 2006; Little, 2017; Sirin, 2005). Additionally, parent education plays a role in academic 

and cognitive performance as it shapes home cognitive stimulation practices such as early 

literacy activities (Davis-Kean, 2005); Hispanic parents have lower levels of education than 

White parents (Galindo & Reardon, 2006). 

 Yet, despite language and economic challenges, Hispanic students exhibit academic and 

cognitive gains at faster rates during the early elementary years than their White counterparts 

(Little, 2017; Reardon & Galindo, 2009), indicative of the importance of these years for young 

Hispanics. Much of this rapid growth can likely be attributed to English language exposure and 

acquisition upon school entry (Reardon & Galindo, 2009). Increasing attention has been given to 

the importance of English oral language development for Hispanic children both before and after 

kindergarten entry, consistent with research demonstrating the importance of English oral 

language for all students (August & Shanahan, 2006; Hoff, 2013; Snow & Dickinson, 1991), and 

particularly for children who are tasked with learning English upon school entry (Yesil-Dagli, 

2011). But it is also important to consider the development of other underlying cognitive skills 

that might facilitate academic progress for Hispanic students, and how such skills might likewise 

be developed in conjunction with English verbal skills in these early years.  

Executive function  

Executive function is the term used to describe the highly sophisticated, inter-related set 

of mental processes that underlie much of a person’s behavior, cognition, and emotions (Corbett, 

Constantine, Hendren, Rocke, & Ozonoff, 2009; Diamond, 2013; Miyake, Friedman, Emerson, 

Witzki, Howerter, & Wager, 2000). Research has indicated a neurobiological basis for EF; there 
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is a relationship between EF processes and activity patterns shown in the prefrontal cortex, 

which appear to be unique from activity based on other processes (Anderson, 2002; Best & 

Miller, 2010; Blair, 2002; Blair & Raver, 2015). Additionally, EF, like other academic and 

cognitive processes, is predicted by SES (Blair & Raver, 2015; Hackman & Farah, 2009; Little, 

2017; Noble, McCandliss, & Farah, 2007; Noble, Norman, & Farah, 2005; Raver, Blair, & 

Willoughby, 2013; Sarsour, Sheridan, Jutte, Nuru-Jeter, Hinshaw, & Boyce, 2011) and verbal 

abilities (Morgan, Farkas, Hillemeier, Hammer, & Macquga, 2015; Müller, Jacques, Brocki, & 

Zelazo, 2001; Peredo, Owen, Rojas, & Caughy, 2015).  

There are three primary domains which are collectively known as EF (Diamond, 2013; 

Miyake et al., 2000): inhibitory control, working memory, and cognitive flexibility. Inhibitory 

control refers to a person’s ability to override certain urges, controlling behaviors, emotions, 

and/or attitudes (Diamond, 2013). Working memory pertains to the ability to store, retrieve, and 

process information, integrating novel and stored information and making connections (Baddeley 

& Hitch, 1994; Diamond, 2013). Cognitive flexibility – also referred to as attention(al) shifting – 

involves the ability to adapt to different circumstances and employ different perspectives and 

strategies  (Diamond, 2013). The development of these three areas occurs concurrently, 

beginning in infancy and continuing through adolescence (Hughes, 2011), peaking near the 

beginning of formal schooling (Yeager & Yeager, 2013). 

The impacts of EF competencies and related behaviors, and particularly working 

memory, on future academic achievement have been well documented (Allan & Lonigan, 2011; 

Duncan et al., 2007; McClelland et al., 2006; Welsh et al., 2010). Indeed, research on working 

memory has shown it to strongly predict both math achievement (Bull & Lee, 2014) and word 

reading and reading comprehension (Christopher et al., 2012) throughout schooling, and it 
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appears that the common cognitive processes shared by reading and math are encapsulated 

within EF (Best, Miller, & Naglieri, 2011). The impacts of EF on achievement persist after 

controlling for prior achievement (Blair & Razza, 2007; McClelland, Acock, Piccinin, Rhea, & 

Stallings, 2013) and other learning-related behaviors (Blair, 2002; Brock, Rimm-Kaufman, 

Nathanson, & Grimm, 2009; Fitzpatrick, McKinnon, Blair, & Willoughby, 2014; Nguyen, 2016), 

demonstrating its unique function (Anderson, 2002; Best & Miller, 2010; Blair, 2002; Blair & 

Raver, 2015).  

An important feature of EF is its malleability. As mentioned previously, intervention 

studies have found programs targeted at EF competencies, especially those focused on working 

memory, to yield positive results (Diamond & Lee, 2011; Klingberg, 2010; Lawrence, 2015). 

Further, working memory interventions have also been shown to facilitate the transfer of EF 

skills to academic performance, especially in regards to reading outcomes (Alloway, Bibile, & 

Lau, 2013; Loosli, Buschkuehl, Perrig, & Jaeggi, 2012). While most of these studies have been 

conducted on children with disabilities, this line of work may have important implications for 

young Hispanic students, particularly for those who are just being introduced to English and 

might benefit from assistance in other cognitive skills as well.  

There is a well-established connection between verbal abilities and EF (Morgan et al., 

2015; Müller et al., 2001; Peredo et al., 2015), although the directionality of this relationship is 

less clear. Children with higher verbal skills tend to perform better on EF tasks (Fuhs & Day, 

2011; Morgan et al, 2015; Müller et al, 2001; Peredo et al., 2015), and those with higher self-

regulatory skills, a behavioral manifestation of EF, are advantaged in vocabulary and early 

literacy development (McClelland, Cameron, Connor, Farris, Jewkes, & Morrison, 2007). Both 

oral language and EF development begin in infancy (Bjorklund, 2011; Hughes, 2011), but while 
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verbal abilities rapidly develop during the toddler years (Bjorklund, 2011), the peak of EF 

development appears to occur later, coinciding with kindergarten entry (Yeager & Yeager, 

2013). Vygotsky’s (1962) framework for egocentric speech also suggests that verbal abilities 

both precede and facilitate cognitive abilities, such as problem solving, which rely on some of 

the skills captured under the EF umbrella. This is further supported by research indicating 

language as a mediator in the relationship between SES and EF (Noble et al., 2007; Noble et al., 

2005).  

EF & bilingualism. A further consideration in understanding the relationship between 

language and EF is bilingualism. Dual language research has suggested that possessing skills in 

two languages benefits the development of EF (Bialystok, 1999; Kroll & Bialystok, 2013), a 

finding that makes intuitive sense considering the cognitive skills required to navigate two or 

more languages. It is easy to imagine how working memory might be useful for storage and 

quick retrieval of the appropriate language needed. Likewise, in order to respond to different 

linguistic settings, one must inhibit one language in order to produce the other. Additionally, this 

type of code switching requires a level of cognitive flexibility to adapt to the different linguistic 

demands of different environments.  

Two contributing factors to the relationship between bilingualism and cognitive ability 

are: (1) level of bilingualism (e.g., balanced bilingualism – similar skills in both languages – 

versus dominant in one language) and (2) age of onset of bilingualism (Yow & Li, 2015). This 

has been shown in research focusing on Spanish-English preschoolers; children who exhibited 

higher proficiency in both languages performed better on EF tasks than those with weaker levels 

of bilingualism (White, 2014). Socioeconomic status is also a factor, as it is intertwined with 

bilingual proficiency, as well as EF. Yet, researchers specifically focused on disentangling the 
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impacts of bilingualism and SES have determined that each contributes uniquely to EF skills; 

that is, bilingual exposure impacts EF, net of SES (Calvo & Bialystok, 2014; Carlson & 

Meltzoff, 2008; Engel de Abreu, Cruz-Santos, Tourinho, Martin, & Bialystok, 2012). 

EF & young Hispanics. Less is known about the EF development of young Hispanics in 

the U.S. Data indicate that approximately 60% of Hispanics in the U.S. are bilingual; three out of 

four Hispanics age 5 and older speak Spanish at home (Krogstad & Gonzalez-Barrera, 2015). 

Therefore, if not bilingual to a certain degree already, the majority of Hispanic children who 

enter kindergarten are emergent bilinguals, potentially aiding their EF development. Further, 

many young Hispanic learners are not only tasked with navigating two linguistic worlds but also 

with developing bicultural competence – that is, the ability to adapt to two environments with 

potentially different cultural practices and implications (LaFromboise, Coleman, & Gerton, 

1993) – which may also contribute to their EF development (Carlson & Meltzoff, 2008).  

Yet much of the EF research to date has not focused exclusively on Hispanic children, 

and the research that has offers somewhat contradictory results (e.g., Carlson & Meltzoff, 2008; 

Foy & Mann, 2014; Wanless, McClelland, Tominey, & Acock, 2011). Although the majority of 

Hispanic learners are bilingual to some extent, many face SES obstacles; low-SES impacts 

monolingual and bilingual abilities (Calvo & Bialystok, 2014; Hoff, 2013) as well as EF 

development (Blair & Raver, 2015; Hackman & Farah, 2009; Little, 2017; Noble et al., 2007; 

Noble et al., 2005; Raver et al., 2013; Sarsour et al., 2011). Another explanation for the mixed 

findings is that the study of EF is relatively recent, and there continue to be differences in both 

conceptualizing and measuring EF (Goldstein, Naglieri, Princiotta, & Otero, 2014).  

One example of these differences, as well as how the level of bilingualism might be an 

important factor, can be found in Wanless and colleagues’ (2011) work. Using a sample of 93 
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preschoolers, 19 of whom were Spanish-speaking English learners (ELs), the researchers found 

that, after controlling for SES, the Spanish-speaking ELs exhibited a slower rate of growth on a 

behavioral regulation task (they conceptualized behavioral regulation to include attention, 

inhibitory control, and working memory) than their monolingual-English peers. The designation 

“EL” implies low proficiency in English, and, it was outside of the scope of the study to capture 

their Spanish verbal skills, therefore, little can be concluded about the relationship between 

verbal abilities and EF in their study. 

Perhaps the most compelling evidence of a bilingual advantage for Hispanics comes from 

Carlson and Meltzoff’s (2008) work. They administered a battery of nine EF tasks to three 

groups of 50 kindergarteners: Spanish-English bilinguals, English monolinguals, and English 

speakers enrolled in dual language immersion classes. The Spanish-English bilinguals in their 

sample came from lower SES families and exhibited lower verbal scores than their peers; 

however, after controlling for these factors, these children outperformed the other two groups on 

EF tasks. These results were somewhat surprising considering the research connecting both SES 

and verbal abilities with performance on EF tasks. The authors posited that young Spanish-

English bilinguals appeared to be “doing more with less.” That is, they were able to tap into 

cognitive abilities that enabled them to exhibit greater EF, despite verbal and SES obstacles.  

Foy and Mann (2014) also found evidence of a bilingual advantage for Hispanics in their 

study teasing apart verbal and nonverbal auditory components of EF to examine differences 

between 30 Spanish-English and 30 monolingual-English five-year olds. They tested the children 

on two separate Go/No-Go tasks (commonly used to assess inhibitory control): one with verbal 

stimuli and the other with nonverbal auditory stimuli. The Spanish-English bilinguals performed 

better than the English-only group on the EF tasks with nonverbal stimuli but not on the EF tasks 
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with verbal stimuli. These results suggest that a bilingual advantage is present in non-verbal 

auditory processes, and the authors note that this is similar to research on visual components of 

EF where the advantage of bilingualism is present in non-verbal visual processes.  

The findings from Carlson and Meltzoff (2008) and Foy and Mann (2014) suggest that 

there is a component of EF working for Hispanics that is not necessarily predicated on their 

verbal abilities. This is also supported by the work of Engel de Abreu and colleagues (2012), 

who found that low-income Portuguese-Luxembourgish bilingual children outperformed 

monolingual Portuguese children on EF tasks, specifically those related to control, despite 

displaying poor verbal abilities in both languages. One potential explanation for these findings is 

that EF may act as a compensatory mechanism for children with weaker verbal skills; essentially, 

they are, as suggested by Carlson and Meltzoff (2008), “doing more with less.” This theory 

differs from the bilingual advantage hypothesis, yet may also have important implications for 

Hispanic children, considering the Hispanic-White gap in English oral language at kindergarten 

entry and the negative impacts of living in low-SES households felt by many young Hispanics. 

Another potential explanation is the bicultural competence of Hispanic children; navigating two 

cultures with different traditions, values, and nonverbal communication styles might require 

cognitive skillset within the EF framework (Carlson & Meltzoff, 2008; LaFramboise et al., 

1993). 

Present Study 

The current study builds upon previous work examining differences in EF performance 

between Hispanics and Whites, and shifts attention to examining if EF differs in how it serves 

both of these groups’ future academic performance. Research using the same dataset (ECLS-

K:2011) has shown that: (1) Hispanics trail Whites in working memory and cognitive flexibility 
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tasks at kindergarten entry (Little, 2017); (2) Hispanics with higher kindergarten-entry English 

oral language proficiency perform better on inhibitory control, working memory, and cognitive 

flexibility measurements (Greenfader, 2017b); (3) kindergarten working memory partially 

mediates the impact of kindergarten-entry English oral language skills and SES on second grade 

reading and math; and (4) kindergarten cognitive flexibility partially mediates – albeit slightly – 

the impact of kindergarten-entry English oral language and SES on second grade reading 

(Greenfader, 2017a).  

As a first step, the current study seeks to examine any differences in kindergarten-entry 

EF for monolingual-English Hispanics, bilingual Hispanics, monolingual-Spanish Hispanics, and 

monolingual-English Whites. Next, in accordance with the “doing more with less” hypothesis, 

the current study seeks to determine if kindergarten-entry EF predicts the second grade academic 

skills of Hispanics differently than those of Whites and if there are differences among Hispanics 

based on their kindergarten-entry English proficiency (moderation). To my knowledge, this is the 

first study to extend this hypothesis to evaluating heterogeneous impacts of EF on future 

achievement. Additionally, I examine any differences between the mediating role of kindergarten 

EF on kindergarten-entry SES and English oral language skills and second grade achievement 

between Hispanics and monolingual-English Whites (moderated mediation). Thus, the specific 

questions of interest are:  

4. Do EF skills at kindergarten entry differ for: monolingual-English Hispanics, 

bilingual Hispanics, monolingual-Spanish Hispanics, and monolingual-English 

Whites? 

5. Does the impact of kindergarten-entry EF on second grade achievement differ 

between:  
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a. Hispanics and monolingual-English White students? 

b. Hispanics of varying levels of English proficiency at kindergarten entry? 

6. When kindergarten EF mediates the relationship between kindergarten-entry 

(SES, English oral language) on second grade reading and math, does the process 

differ for Hispanics and monolingual-English White students? 

Method 

Participants and procedures  

The data used in the present study come from the ECLS-K:2011, a nationally 

representative sample of approximately 18,000 children attending kindergarten in the 2010-11 

school year. Data from children, parents, and teachers were collected in the Fall and Spring for 

five years. The current study uses data from Fall of kindergarten through Spring of second grade. 

Approximately 25% of the sample is Hispanic. In kindergarten and first grade, Spanish-speaking 

children who did not pass an English proficiency screener were administered the EF and math 

assessments in Spanish. In second grade, all assessments were administered in English. Hispanic 

parents had the option of completing interviews in English or Spanish; in Fall 2010, 

approximately 9% of the sample opted for Spanish and in Spring 2011, approximately 11% 

opted for Spanish. 

For the present study, the sample was narrowed to only include Hispanics and 

monolingual-English Whites. Therefore, White parents who reported speaking another language 

at home were excluded, and Hispanic parents who reported speaking any language other than 

Spanish or English at home were also excluded. Other exclusionary criteria included: children 

identified as receiving special education services in kindergarten, first grade, or second grade – 

to avoid any outcome differences due to a disability versus learning a second language – and 
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children who born outside of the U.S. to U.S.-born parents. The resulting analytic sample 

consists of 4,221 Hispanic children (23% of original sample) and 7,300 monolingual-English 

White children (40% of original sample). Consistent with other data (Krogstad & Gonzalez-

Barrera, 2015), of the Hispanic children included in the analytic sample, 70% spoke Spanish to 

some degree at home and 50% lived in homes where Spanish was the primary language 

(Reardon & Galindo, 2006).  

Measures  

The present analyses use data collected from Fall 2010, Spring 2011, Spring 2012, and 

Spring 2013 direct child assessments, parent interviews, teacher reports, and school administrator 

reports. Spanish-speaking kindergarteners who did not display a requisite level of English 

proficiency were administered the working memory, cognitive flexibility, and math tasks in 

Spanish. This threshold was assessed by using the Preschool Language Assessment Scale 

(preLAS 2000) (Duncan & De Avila, 1998a&b). In kindergarten, all children took this English 

oral language assessment; for native-English speakers it served as a warm-up and for Spanish-

speaking children it served as an English language screener. Spanish-speaking children who did 

not receive a score of 16 or higher (9% of the Hispanics in the analytic sample at kindergarten 

entry; 4% in Spring of kindergarten) were routed through the remainder of the assessments in 

Spanish. All children in second grade were administered all tasks in English. 

Socioeconomic status (SES). SES is measured through a composite variable generated 

by the ECLS-K:2011 based on parent interview data obtained in either the Fall of 2010 or Spring 

of 2011. Both parents’ (if applicable) education levels and occupational prestige scores were 

included, as well as household income. Missing data were handled by the hot deck method of 

imputation.  
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Monolingual-English, Bilingual, and Monolingual-Spanish Hispanic. For the current 

study, Hispanics who reported only speaking English at home were considered monolingual-

English, those who reported speaking Spanish to any extent at home were considered bilingual, 

and those who did not pass the English screener and were subsequently routed through the 

assessments in Spanish were considered monolingual-Spanish. This variable is an indicator of 

the children’s level of bilingual exposure – not a measurement of bilingual proficiency. 

Kindergarten-entry English oral language.  English oral language was assessed in the 

Fall of 2010 using the preLAS 2000 (Duncan & De Avila, 1998a&b). The preLAS 2000 consists 

of two parts, each with 10 questions: “Simon Says,” which assesses receptive vocabulary by 

asking children to follow simple directions to demonstrate their understanding of English 

directions and vocabulary; and “Art Show,” which taps into expressive vocabulary by showing 

children pictures and asking them to identify what they saw. The reported reliability for Fall 

2010 is .91. 

The maximum points possible from the combined score for both of these tasks is 20. In 

the Fall of 2010, on average, Hispanics scored 16.41, and Whites scored 19.55. For the current 

analyses, three dummy categories of this measure were created: low (0-15), mid (16-19), and 

high (20). Approximately 31% of Hispanics received a 20 on this measure, 43% received a score 

between 16 and 19, and 22% received a score of 15 or lower.  

Kindergarten-entry English proficiency.  In the Fall of 2010, an English basic reading 

skills score was generated for all students, regardless of their home language or level of English 

proficiency. This score consisted of the first 18 items of the 100-item English reading assessment 

– children who spoke Spanish and who did not pass the preLAS 2000 were only administered 

these 18 questions and not the complete English reading assessment – and two items from the 
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preLAS 2000. Skills included on this assessment are: print familiarity, letter recognition, 

beginning and ending sounds, rhyming words, word recognition, and expressive vocabulary. The 

ECLS-K:2011-reported reliability for this measure is .87 in the Fall of 2010. 

Executive Function. Three measures of EF are used in the current analyses. Working 

memory and cognitive flexibility were assessed by direct child task, and inhibitory control was 

assessed by teacher report. Each of these variables are treated separately because of the relatively 

low correlations between these measures (reported below) and prior research that has found that 

treating EF components separately rather than collectively is more appropriate for children in 

early elementary grades (Lee, Bull, & Ho, 2013).  

Working memory. Children’s working memory was assessed using the Numbers 

Reversed subtest of the Woodcock-Johnson III Tests of Cognitive Abilities (Woodcock, 

Mcgrew, & Mather, 2001). In this task, the assessor reads increasingly longer series of numbers 

and the child must retain and manipulate the numbers, as they are then asked to repeat them in 

reverse order. Based on the recommendation of the ECLS-K:2011 manual, the current analyses 

use W scores, which are standardized scores that are set at 500 for an average 10-year-old. These 

scores are the most appropriate to use in longitudinal analyses as they consist of equal intervals 

that reflect both the child’s ability and the task difficulty. The publisher-reported median split-

half reliability for this measure is .87 (Shrank, McGrew, & Woodcock, 2001).  

Cognitive flexibility. Cognitive flexibility was assessed by the Dimensional Change Card 

Sort (DCCS) task (Frye, Zelazo, & Palfai, 1995), in which children must sort cards that vary by 

dimension (e.g., shape, color) based on rules that change in the middle of the task. The 

administration of this task differed for kindergarteners and second graders, in order to be age 

appropriate. Kindergarteners were given physical cards to sort into piles, and were administered 
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the rules sequentially, first sorting the cards by color, then shapes, and eventually by border if 

they successfully passed the first two rounds. Scoring is based on accuracy, and the total possible 

points for all three games is 18.  

On the other hand, second graders used computers to sort the cards into virtual piles, and 

the sorting rule could change by question. Scoring is based on both accuracy and reaction time, 

and ranges from 0 – 10 (split evenly between accuracy and reaction time). The ECLS-K:2011 

flagged students who were unable to complete practice trials; these children were recoded to 

receive a “0” on the assessment in the current analyses. 

Both versions of the DCCS are part of the National Institutes of Health Toolbox 

(Weintraub et al., 2013) and suitable for a wide range of ages (Zelazo, 2006; Zelazo et al., 2013). 

The reported reliability for the DCCS is ICC = .90 (Beck, Schaeffer, Pang, & Carlson, 2011).  

Inhibitory control. As mentioned above, inhibitory control was measured by teacher 

report, although the forms that they completed differed between kindergarten and second grade. 

Kindergarten teachers used the Children’s Behavior Questionnaire (CBQ) – Short Form 

Inhibitory Control Sub-Scale (Putnam & Rothbart, 2006), in which they rated, on a scale of 1 – 

7, how true or not it was for the child to exhibit a particular behavior. Items on this 6-question 

form included whether the child “can wait before entering into new activities if s/he is asked to,” 

and “has trouble sitting still when s/he is told ‘no’.” The appropriate age range for the CBQ is 3 – 

7 years, and the publisher-reported reliability for the CBQ is α = .72 (Putnam & Rothbart, 2006). 

Second grade teachers completed the Temperament in Middle Childhood Questionnaire 

(TMCQ) (Simonds & Rothbart, 2004), in which they rated student behavior on a scale of 1 – 5. 

The current analyses use the second grade inhibitory control scale score, which consists of 7 

items (six from the TMCQ and one from the CBQ). The ECLS-K:2011 reliability of the 
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inhibitory control measure is .87 for both rounds of kindergarten testing and the Spring of second 

grade. 

Moderator variables. To test for moderation impacts between Hispanics and 

monolingual-English Whites, interaction terms were created between the categorical variable 

identifying participants who were Hispanic and each of the EF components (e.g., Hispanic X 

inhibitory control). To test for moderation impacts within Hispanics based on English 

proficiency, interaction terms were created between the continuous variable of kindergarten-

entry English basic reading skills and each of the EF components. 

Reading and math. The current analyses use item response theory (IRT) scores from 

direct child assessments in reading and math. The second grade ranges for reading and math are: 

0 – 120 and 0 – 113, respectively. The ECLS-K:2011-reported reliabilities are .91 for reading 

and .94 for math.  

Covariates. Relevant demographic covariates were generated based on data collected 

either in the Fall or Spring of the kindergarten year. These include child’s sex, child’s 

generational status, if the child was born two or more weeks prematurely, if the child attended 

preschool, parent’s country of origin, location of residence in the U.S., and the mother’s age at 

first birth. Relevant school-level covariates include percentage of students who are Hispanic, 

percentage of children who qualify for free/reduced price lunch, and type of school (public or 

private), which represent an average of school administrator data collected in the spring of each 

year. Child’s age at the time of testing in the spring of second grade is also included. Language 

minority status was not included as a covariate because the relationship between it and second 

grade achievement was not significant when including kindergarten-entry English oral language 

in the models.  
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Controls for kindergarten academic, behavioral, and socio-emotional skills were also 

included. Approaches to learning behaviors and socio-emotional skills were measured by teacher 

report. These include such behaviors as: keeps belongings organized, shows eagerness to learn 

new things, works independently, easily adapts to changes in routine, persists in completing 

tasks, pays attention well, and follows classroom rules; and socio-emotional competencies as: 

externalizing and internalizing problem behaviors, self-control, and interpersonal skills.  

Analysis plan 

Research question one examines differences in kindergarten-entry EF for monolingual-

English Hispanics, bilingual Hispanics, monolingual-Spanish Hispanics, and monolingual-

English Whites. Three multiple regressions, one for each of the three components of EF, were 

run including dummy variables of language exposure to determine any differences. Monolingual-

English Whites were used as the reference group. The resulting equation is:  

EF = β0 + β1Monolingual-English Hispanic + β2Bilingual Hispanic +  β3Monolingual-

Spanish Hispanic + yCovariates + e 

In addition to the full set of covariates described above, SES and English oral language were also 

included in the models. 

Research question two examines kindergarten EF as a potential moderator by Hispanic 

ethnicity and the kindergarten-entry English proficiency within Hispanics for second grade 

academic achievement. A series of multiple regressions models, including interaction terms 

between: (1) a dummy variable for being Hispanic and each individual component of EF; and (2) 

Hispanic child’s kindergarten-entry English basic reading skills score and each individual 

component of EF, were used to determine any heterogeneous impacts. Models 1 – 3 include each 

of the three EF components separately. Model 4 includes all three EF components, and model 5 
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includes all three EF components and controls for kindergarten-entry behavior and socio-

emotional skills. The final regression equation testing for Hispanic moderation is: 

Achievement = β0 + β1Hispanic + β2InhibitoryControl +  β3WorkingMemory + 

β4CognitiveFlexibility + β5InhibitoryControl X Hispanic +  β6WorkingMemory X 

Hispanic + β7CognitiveFlexibility X Hispanic + β8Approaches + β9Socio-emotional + 

yCovariates + e 

SES, kindergarten-entry English oral language, English basic reading, and prior achievement are 

included in the covariates.  

Research question three examines the possibility of moderated mediation – that is, if 

there are any differences for Hispanics compared with monolingual-English Whites in how 

kindergarten EF mediates the relationships between kindergarten-entry SES and English oral 

language skills and second grade achievement. In order to address this question, I ran two 

separate series of multiple regression models for Hispanics and monolingual-English Whites. As 

indicated above, in a previous study (Greenfader, 2017a), I performed these analyses for 

Hispanics, finding that working memory mediates the impact of kindergarten-entry SES and 

English oral language on both second grade reading and math, and cognitive flexibility slightly 

mediates these impacts on second grade reading. In the current study, I used a series of similar 

models on the sample of monolingual-English Whites. Models 1 and 2 test the main effect of 

kindergarten-entry SES and English oral language, respectively, on second grade achievement. 

Model 3 includes both kindergarten-entry SES and English oral language, as well as the three EF 

components and reads as follows: 

Achievement = β0 + β1SES + β2EnglishOL + β3InhibitoryControl +  β4WorkingMemory + 

β5CognitiveFlexibility + β6Approaches + β6Socio-emotional +  β7PriorAch +   
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yCovariates + e 

After running the models separately for Hispanics and Whites, to test for heterogeneous impacts, 

I conducted tests for equality of coefficients on the key variables of interest, using the formula: 

(�� – ��) 

�((�	�)� + (�	�)�) 

 

This formula generates a z-statistic, testing the null hypothesis that the coefficients between the 

groups are equal. Z-statistics less than -1.96 or greater than 1.96 are significant at the p < 0.05 

level, indicating that the two coefficients between groups are different from each other. 

As an additional test for moderated mediation, I ran separate Sobel-Goodman tests, which 

are based on Baron and Kenny’s (1986) mediation framework, to determine the proportion of the 

total effect of the kindergarten-entry variables mediated by each component of EF for Hispanics 

and monolingual-English Whites. Again, these analyses had previously been conducted on the 

analytic sample of Hispanics (Greenfader, 2017a), and in the current study, they were utilized on 

monolingual-English Whites to lend insight into any differences between groups in the 

percentages of total effects of SES and English oral language mediated by EF.  

Missing data, standard errors, and clustering. Missing data and standard error 

adjustments were handled in two different ways for the regression analyses. One, I included the 

survey design features from the ECLS-K:2011 to adjust for child non-response, its clustered 

sampling design, and to produce a conservative estimate for standard errors. These analyses did 

not include a technique to adjust for missing data, and therefore multiple cases were dropped. 

Two, in order to avoid dropping cases, I used full information maximum likelihood adjustments 

(FIML, Allison, 2003), which use all data available to produce model estimates and include 

those estimates in the analyses. Unless otherwise noted, both sets of models produced similar 

results; the FIML analyses are the ones included in current manuscript tables.  
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Findings 

Descriptive statistics 

 Descriptive statistics for both Hispanics and monolingual-English Whites are displayed 

on Table 3.1. Univariate regressions were run on each variable to determine any differences 

between the two groups. There are large and significant differences in generational status 

between the two groups; there are more first and second generation Hispanics than Whites (3% 

and 48%, respectively for Hispanics, compared with less than 1% of Whites) and more third 

generation Whites than Hispanics (99% and 44%, respectively). Larger percentages of Whites 

reside in the Northeast and Midwest regions of the U.S. (15% and 29% compared with that of 

11% for each region for Hispanics), whereas a larger percentage of Hispanics reside in the West 

(40% compared to 20% of Whites). Approximately the same percentages of Hispanics and 

Whites reside in the South (37% and 36%, respectively). Nearly 100% of White children’s 

parents were born in the U.S. compared with just over 40% of those of Hispanic children; 

approximately 40% of the parents of Hispanic children in the sample were born in Mexico. 

These trends are fairly consistent with census data (Stepler & Brown, 2016; Zong & Batalova, 

2017). 

Additionally, consistent with data that indicate Hispanics do not attend preschool at the 

same rate as their monolingual-English White peers (Laughlin, 2013), in the current dataset 48% 

of Hispanics attended preschool, compared with 58% of Whites. Research suggests this lower 

pattern of preschool attendance for Hispanics can be attributed to less access to such programs 

(Greenfader & Miller, 2014). Hispanic children in the sample live in lower SES households than 

children (-0.52 versus 0.22); the mean of the full ECLS-K:2011 sample is approximately 0. 

Hispanic students are also are more likely to attend public schools (92% vs. 83%), schools with 
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higher percentages of Hispanics (53% vs. 9%), and students who receive free- or reduced-price 

lunches (69% vs. 36%) than their White counterparts.  

Achievement scores for both Hispanics and Whites are included at three time points: 

kindergarten entry, spring of kindergarten, and spring of second grade. On all assessments at all 

three time points, Hispanics exhibit lower scores than those of monolingual-English Whites. This 

is consistent with other research showing academic and cognitive gaps between Hispanics and 

Whites at kindergarten entry and during school years (Little, 2017; Reardon & Galindo, 2009), 

but differs from Crosnoe’s (2007) research indicating that Mexican children display higher 

kindergarten-entry socio-emotional skills than their White peers. This discrepancy may be due to 

the fact that the current sample does not focus exclusively on Mexican children, but rather 

includes all Hispanic children. 

Descriptive statistics for the analytic sample of Hispanics by language exposure (e.g., 

monolingual-English, bilingual, and monolingual-Spanish) are shown on Table 3.2. As 

evidenced, there are 1,288 monolingual-English Hispanics, 2,600 bilingual Hispanics, and 318 

monolingual-Spanish Hispanics. The majority of monolingual-English Hispanics are third 

generation (88%), whereas bilingual Hispanics and monolingual-Spanish Hispanics are primarily 

second generation (61% and 78%, respectively), with parents primarily born in Mexico (50% for 

bilinguals and 77% for monolingual-Spanish Hispanics). Monolingual-Spanish Hispanics have 

much lower SES scores (-1.06) and also performed lower on kindergarten-entry achievement 

than the other two groups. With the exception of inhibitory control, approaches to learning, and 

socio-emotional skills, monolingual-English Hispanics exhibited the highest achievement scores 

of the three groups; bilingual Hispanics displayed very slightly higher scores on the 

aforementioned three measures. 
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Table 3.3 displays the correlation matrix of key outcome and predictor variables for both 

Hispanics and monolingual-English Whites. Correlations for Hispanics are shown below the 1.00 

diagonal, and those for Whites are shown above the 1.00 diagonal. For both Hispanics and 

Whites, SES is moderately correlated with academic achievement; it is more strongly correlated 

with a “20” on kindergarten-entry English oral language and working memory for Hispanics than 

Whites (0.33 vs. 0.10; 0.28 vs. 0.19, respectively). Receiving a “20” on kindergarten-entry 

English oral language is moderately correlated with kindergarten and second grade reading and 

math and kindergarten working memory for Hispanics (all over 0.30), whereas for Whites, this 

measure of English oral language is only weakly correlated with other variables. For both 

Hispanics and monolingual-English Whites, kindergarten working memory is moderately to 

largely correlated with reading and math in kindergarten and second grade (0.37 – 0.60). 

Additionally, kindergarten inhibitory control, approaches to learning, and socio-emotional skills 

for both groups are highly correlated with each other (all over 0.70), which is not surprising 

considering these were all measured by teacher report. Finally, kindergarten English basic 

reading and math are moderately correlated with each other for both Hispanics and Whites (0.49 

and 0.52, respectively), and second grade reading and math are highly correlated with each other 

for both groups (0.71 and 0.64, respectively).  

Research question 1. Do EF skills at kindergarten entry differ for: monolingual-English 

Hispanics, bilingual Hispanics, monolingual-Spanish Hispanics, and monolingual-English 

Whites? 

 Table 3.4 displays the results from both the FIML and full case analyses for research 

question one. In the FIML analyses, Hispanics exhibit small advantages on kindergarten-entry 

inhibitory control compared with monolingual-English Whites; however, this difference is only 
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significant for monolingual-English Hispanics (β = 0.04, p < 0.05). For both kindergarten-entry 

working memory and cognitive flexibility, all groups of Hispanics exhibit lower scores than 

monolingual-English Whites, with the monolingual-English Hispanics witnessing the least 

amount of negative impacts and the monolingual-Spanish Hispanics performing the worst. For 

working memory, the coefficients are: monolingual-English (β = -0.06, p < 0.05); bilingual (β = -

0.14, p < 0.001); and monolingual-Spanish (β = -0.21, p < 0.001). For cognitive flexibility, the 

coefficients are: monolingual-English (β = -0.08, p < 0.05); bilingual (β = -0.10, p < 0.05); and 

monolingual-Spanish (β = -0.41, p < 0.001).  

The results from the full case regression analyses, using the ECLS-K:2011 survey 

weights and design features, differ from those of the FIML analyses. These analyses only 

indicate two significant differences: (1) monolingual-English Hispanics are the only group of 

Hispanics to perform significantly lower than monolingual-English Whites on working memory 

(β = -0.09, p < 0.001); and (2) bilingual Hispanics are the only group to perform significantly 

lower than Whites on cognitive flexibility (β = -0.13, p < 0.05). All other results are not 

significant. There is a large amount of cases not included in the latter analyses, and one should 

exercise caution when interpreting the results from both sets of analyses.  

Research question 2. Does the impact of kindergarten-entry EF on second grade achievement 

differ between: (a) Hispanics and monolingual-English White students; and (b) Hispanics of 

varying levels of English proficiency at kindergarten entry? 

Research question 2a. Tables 3.5 and 3.6 show the results from the moderation analyses 

for Hispanics and Whites. For reading (Table 3.5), after including all covariates (Model 5), all 

three components of kindergarten-entry EF are significantly predictive, although the impacts of 

inhibitory control and cognitive flexibility are small (IC: β = 0.03, p < 0.05; WM: β = 0.15, p < 
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0.001; CF: β = 0.04, p < 0.01). There are no significant impacts of being Hispanic on second 

grade reading achievement after all covariates are included. The interaction term between 

working memory and Hispanic is significant (β = 0.05, p < 0.01), indicating that Hispanics get a 

boost, in comparison to Whites, from kindergarten-entry working memory on their second grade 

reading skills. This is suggestive of the importance of working memory, above and beyond 

English oral and basic reading skills, for Hispanics in comparison to their monolingual-English 

White counterparts. There are no significant differential impacts of either inhibitory control or 

cognitive flexibility on second grade reading for Hispanics. 

For both Hispanics and Whites, approaches to learning significantly impact second grade 

reading (β = 0.11, p < 0.001), as do SES (β = 0.12, p < 0.001), kindergarten-entry English basic 

reading (β = 0.29, p < 0.001) and English oral language (β = 0.14, p < 0.01; β = 0.27, p < 0.001). 

Being male (β = -0.04, p < 0.05), living in the South versus the Northeast (β = -0.08, p < 0.001), 

and attending preschool (β = -0.05, p < 0.01) are negatively associated with second grade reading 

scores – preschool quality was not controlled for. Reading books at home prior to school entry 

and mother’s age at first birth have slight, significantly positive impacts (β = 0.02, p < 0.01; β = 

0.01, p < 0.001, respectively). 

For math (Table 3.6), working memory and cognitive flexibility are associated with 

positive impacts (β = 0.08, p < 0.001; CF: β = 0.04, p < 0.01) for both groups, whereas inhibitory 

control is not (Model 5). Even after including all of the covariates (Model 5), being Hispanic is 

associated with a negative impact on math (β = -0.11, p < 0.001), suggestive of an exogenous 

factor unaccounted for in the model (e.g., parents’ attitudes and expectations about math, home 

math activities, etc.). The interaction terms between Hispanic and all three components of EF are 

positive and significant (IC X Hispanic: β = 0.07, p < 0.001; WM X Hispanic: β = 0.05, p < 0.01; 
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CF X Hispanic: β = 0.04, p < 0.05), indicating a boost from kindergarten-entry EF skills for 

Hispanics in comparison to monolingual-English Whites on second grade math. Taken together, 

these results suggest that stronger EF competencies at kindergarten entry can help narrow the 

second grade math gap between Hispanics and monolingual-English Whites. 

Other significant predictors of the second grade math performance for both groups 

include kindergarten-entry approaches to learning (β = 0.09, p < 0.001), socio-emotional skills (β 

= -0.03, p < 0.05), math (β = 0.42, p < 0.001), English oral language (β = 0.12, p < 0.01; β = 

0.21, p < 0.001), SES (β = 0.09, p < 0.001), being male (β = 0.18, p < 0.001), age at testing (β = -

0.01, p < 0.001), residing in the Midwest and West compared with the Northeast (both: β = 0.12, 

p < 0.001), attending preschool (β = -0.03, p < 0.05), attending public school (β = 0.10, p < 

0.001), and reading books at home (β = 0.01, p < 0.05). First- and second-generation students 

outperformed third-generation students (β = 0.26, p < 0.001; β = 0.09, p < 0.05), suggestive of an 

immigrant paradox in second grade math performance.  

Research Question 2b. Tables 3.7 and 3.8 display the results for the moderation analyses 

of the impact of kindergarten-entry EF and level of English basic reading skill on second grade 

achievement within Hispanics. For reading (Table 3.7), after including all covariates (Model 5), 

kindergarten-entry working memory and cognitive flexibility have significant impacts (β = 0.22, 

p < 0.001; β = 0.05, p < 0.01, respectively). Not surprisingly, kindergarten-entry English basic 

reading skills also have a significant impact (β = 0.27, p < 0.001). The interaction terms between 

both inhibitory control and working memory and English basic reading skills are significant and 

negative (both: β = -0.05, p < 0.01), suggesting that those with lower kindergarten-entry English 

skills differentially benefit from inhibitory control and working memory in comparison to those 

with higher kindergarten-entry English proficiency.  
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For math (Table 3.8), kindergarten-entry working memory and cognitive flexibility have 

significant impacts on second grade achievement (β = 0.12, p < 0.001; β = 0.07, p < 0.001, 

respectively), after including all covariates (Model 5). Kindergarten-entry English basic reading 

itself is not a significant predictor of math; however, similar to the pattern predicting second 

grade reading, the interaction terms between both inhibitory control and working memory and 

English skills are significant and negative (β = -0.06, p < 0.001; β = -0.08, p < 0.001, 

respectively), suggesting that those with lower kindergarten-entry English skills differentially 

benefit from inhibitory control and working memory in comparison to those with higher 

kindergarten-entry English skills. 

Research question 3. When kindergarten EF mediates the relationship between kindergarten-

entry (SES, English oral language) on second grade reading and math, does the process differ 

for Hispanics and monolingual-English White students? 

Tables 3.9 and 3.10 display the regression results predicting second grade achievement 

for both Hispanics and monolingual-English Whites. As mentioned earlier, results from these 

models for Hispanics have previously been reported (Greenfader, 2017a); therefore, the 

following discussion will focus specifically on comparing the two groups. 

For reading (Table 3.9), both groups witness a decrease in the impacts of kindergarten-

entry SES and English oral language when the kindergarten EF components are added to the 

equation (Model 3). For both groups, kindergarten working memory and cognitive flexibility are 

significant predictors of second grade reading (Hispanics: β = 0.21, p < 0.001; β = 0.07, p < 

0.001, respectively; Whites: β = 0.19, p < 0.001; β = 0.05, p < 0.001, respectively). Inhibitory 

control is not a significant predictor of reading for Hispanics and only a moderately significant – 

and slight – predictor for Whites (β = 0.03, p < 0.10). The results from the equality of 
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coefficients tests are displayed in the final column. As shown, the Z-statistics for all of the EF 

variables fall between -1.96 and 1.96, indicating that we must accept the null hypothesis that the 

two coefficients are the same. In other words, there are no heterogeneous mediating impacts of 

kindergarten EF on the relationship between kindergarten-entry SES and English oral language 

and second grade reading. Interestingly, the only variable that is different for the two groups is 

kindergarten English basic reading. It has a significantly smaller impact on second grade reading 

for Hispanics than for monolingual-English Whites (β = 0.28, p < 0.001; β = 0.34, p < 0.001, 

respectively). This difference may be explained by research that shows Hispanic students gain 

English skills at a faster rate in the primary grades than their monolingual-English peers 

(Reardon & Galindo, 2009), and therefore their kindergarten score is not as predictive of future 

reading; English skills for monolingual-English Whites are more stable during this time period 

than those of Hispanics.  

Table 3.10 illustrates the results for second grade math. Model 3 shows that when the 

kindergarten EF components are included, the impacts of kindergarten-entry English oral 

language skills are slightly reduced for both Hispanics and monolingual-English Whites. 

However, although the impact of SES on math decreases when EF is considered for Hispanics, it 

remains unchanged for monolingual-English Whites. As is the case for reading, for both groups, 

kindergarten working memory and cognitive flexibility are significant predictors of second grade 

math, although cognitive flexibility is only moderately significantly predictive for Whites 

(Hispanics: β = 0.11, p < 0.001; β = 0.03, p < 0.05, respectively; Whites: β = 0.07, p < 0.001; β = 

0.02, p < 0.10, respectively). Kindergarten inhibitory control does not significantly predict 

second grade math for either group. The results from the equality of coefficients tests indicate 

that, for kindergarten working memory, we can reject the null hypothesis that the two 
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coefficients are the same. In other words, the positive mediating impact of working memory on 

the relationship between kindergarten-entry SES and English oral language and second grade 

math, appears to be stronger for Hispanics in comparison to monolingual-English Whites.  

The results from the Sobel-Goodman mediation tests are displayed on Table 3.11. As 

evidenced, working memory has the largest mediating role in the relationships between both SES 

and English oral language skills and second grade achievement for both Hispanics and 

monolingual-English Whites. However, working memory appears to play a larger role in 

mediating the relationship between SES and achievement for Hispanics than Whites. For 

reading, 22% of the total effect of SES is mediated by working memory for Hispanics, compared 

with 12% for Whites. For math, 18% of the total effect of SES is mediated by working memory 

for Hispanics, compared with 6% for Whites. In contrast, the percentages of the total effect of 

English oral language skills on achievement that is mediated by kindergarten working memory 

are somewhat similar for Hispanics and Whites (17% for both groups on reading; 14% and 11%, 

respectively, on math). The fact that the percentages of mediation attributed to working memory 

for the relationship between English oral language and reading are the same for Hispanics and 

Whites may explain why there was no significant difference between the two on the equality of 

coefficients test. Although to a much smaller degree, cognitive flexibility also mediates the 

relationships between: (1) English oral language and second grade achievement and (2) SES and 

second grade reading for both Hispanics and monolingual-English Whites; all of the percentages 

of the total effects that are mediated by cognitive flexibility are slightly higher for Hispanics than 

Whites. Four percent of the total effect of SES on math is mediated by cognitive flexibility for 

Hispanics, whereas it is not significantly mediated for monolingual-English Whites.   

Discussion 
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 The current analyses suggest that EF, particularly working memory, provides an added 

value for the second grade achievement of Hispanics in comparison to monolingual-English 

Whites. Further, the Hispanics with the weakest kindergarten-entry English basic reading skills 

appear to benefit the most from higher levels of kindergarten-entry working memory and 

inhibitory control on both second grade reading and math. No clear evidence of a bilingual or 

bicultural advantage for Hispanics on kindergarten-entry EF is found. 

This study contributes the following key findings: (1) kindergarten-entry working 

memory differentially benefits the second grade reading performance of Hispanics when 

compared with monolingual-English Whites; (2) all kindergarten-entry components of EF 

differentially benefit the second grade math performance of Hispanics when compared with 

monolingual-English Whites; (3) higher levels of kindergarten-entry inhibitory control and 

working memory differentially benefit the Hispanic students with the lowest levels of 

kindergarten-entry English proficiency on both second grade reading and math; (4) kindergarten 

working memory and cognitive flexibility – to a smaller degree – have a greater mediating 

impact on the relationship between kindergarten-entry SES and English oral language and 

second grade achievement for Hispanics in comparison to monolingual-English Whites; the 

difference of the mediating impact of working memory on math is found to be significant.   

The present results are congruent with previous studies that have not found a bilingual or 

bicultural advantage on EF competencies for Hispanics in the U.S. (Little, 2017; Wanless et al., 

2011). Although the current findings ostensibly contradict research suggesting a bilingual or 

bicultural advantage, net of SES and verbal skills, for Hispanics on cognitive skills (Carlson & 

Meltzoff, 2008), these results must be interpreted with the understanding that: (1) the present 

categorizations of monolingual-English, bilingual, and monolingual-Spanish are rough; and (2) 
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the measurements of EF and verbal skills were limited. The ECLS-K:2011 did not assess 

Spanish- and English-speaking Hispanics in both languages to determine level of bilingualism, 

rather, the majority of children were assessed in English only, and the others – who did not 

demonstrate the requisite level of English proficiency – were assessed in Spanish. This latter 

group formed the monolingual-Spanish group for the current study. As shown by the descriptive 

statistics, approximately 65% of the Hispanic children in the current sample who did not receive 

a passing score on the English screener question were not routed through the Spanish round of 

assessments and possibly could have been included in the monolingual-Spanish group or at least 

not in the bilingual group. Additionally, each EF competency was only assessed by one measure, 

and a more comprehensive battery might have lent better insight into the breadth of the students’ 

EF skills. 

To my knowledge, this is the first study to extend the “doing more with less” hypothesis 

(Carlson & Meltzoff, 2008) to examining heterogeneous impacts of EF on the future 

achievement of Hispanics and monolingual-English Whites and Hispanics of varying levels of 

English proficiency. This hypothesis offers a likely explanation of the current findings. Despite 

trailing monolingual-English Whites in working memory and cognitive flexibility tasks at 

kindergarten-entry, Hispanic students appear to rely more on early EF competencies for second 

grade math and working memory for second grade reading. Further, for Hispanics with weaker 

English proficiency, working memory and inhibitory control differentially benefit their second 

grade achievement. Additionally, cognitive flexibility and especially working memory appear to 

lessen the impact of kindergarten-entry SES and English oral language more for Hispanics than 

Whites. Taken together, these findings suggest the value of EF for young Hispanic students as it 
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acts as a compensatory mechanism for these children, buffering some of the impacts of SES and 

English skill. 

Implications for practice, assessment, research, and policy can be drawn from the present 

findings. Because of the longitudinal impacts that early EF – specifically working memory – has 

on the future achievement of Hispanics, educators should consider focusing on developing these 

skills in early childhood education settings and the early elementary grades. Such interventions 

are particularly important in light of the present findings that show that Hispanics rely on these 

EF competencies more then their White peers, despite performing lower on these tasks, and 

might potentially assist in narrowing academic achievement gaps.  

Previous research has demonstrated positive effects of EF and working memory 

interventions for preschool and elementary school children (Diamond & Lee, 2011). Diamond 

and Lee (2011) illustrate a range of evidence-based methods for boosting EF competencies; these 

include computerized training programs, which have been shown to increase working memory, 

as well as classroom curricula, some of which are comprehensive programs and others of which 

can be implemented as a supplement to other curricula. EF interventions can be implemented in 

conjunction with language development programs. Although there is a clear link between EF and 

verbal skills (Fuhs & Day, 2011; McClelland et al., 2007; Morgan et al, 2015; Müller et al, 2001; 

Peredo et al., 2015), a relationship that appears to be bidirectional, EF represents a separate suite 

of cognitive skills that are not necessarily predicated on language skill and certainly not language 

specific (i.e., related to one language more than another). Therefore, there is great potential to 

foster EF alongside of verbal skills, in either bilingual or English-only programs. 

Many researchers have assumed – and their results suggest – that exposure to two 

languages causes a higher level of EF development (e.g., Bialystok, 1999; Calvo & Bialystok, 
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2014), since navigating two languages provides many situations in which a child must store and 

access words, concepts, and rules from two linguistic systems, inhibit one language while using 

the other, shift attention between the two languages, and mentally manipulate linguistic 

information. However, many young Spanish-speaking Hispanics in the U.S. do not go on to 

become fully proficient in both languages; the majority of instruction from preschool throughout 

schooling is offered only in English, not facilitating bilingual development. Budding emergent 

bilinguals subsequently may not receive the requisite amount of exposure to and experience in 

two languages to achieve bilingualism or to enhance EF. Research has indicated that the level of 

bilingualism and age of onset of bilingualism impact the prospects for cognitive advantages 

(White, 2014; Yow & Li, 2015). In addition to aiding in future math and reading achievement, 

perhaps possession of stronger EF skills might also provide a foundation to support the 

successful development of bilingualism. Regardless of the directionality of the relationships 

between verbal skills, bilingualism, and EF, because of these interrelationships, bilingual English 

and Spanish programs that include explicit EF training, as well as language instruction, might be 

especially beneficial for emergent Spanish-English bilinguals. 

To obtain a comprehensive understanding of the cognitive skills of Hispanic children 

entering kindergarten – and therefore an understanding of the best ways in which to support such 

learners, EF assessments should be utilized and the language of assessment must be appropriate 

for the children being assessed. As evidenced in the current study, kindergarten EF predicts 

future achievement and therefore it is valuable for teachers to know the level of this skillset of 

their students. Additionally, because of the relationship between verbal skills and EF, Hispanic 

children should be assessed in Spanish skills as well as their English skills. This would allow for 

a comprehensive representation of their verbal skills, aligning with cross-linguistic transfer 
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research (L1 skills facilitate L2 acquisition; e.g., Cummins, 1979, 1991), as well as indicate their 

level of bilingualism. Finally, the current study shows that only 34% of the Hispanic children 

who received a 15 or lower on the preLAS 2000 were identified as Spanish-speaking and thus 

routed through the assessments in Spanish. This is suggestive of a problem with evaluating the 

language of assessment for many of the Hispanic children in the ECLS-K:2011 and is a 

limitation to this study. In light of this, the working memory and cognitive flexibility tasks in the 

ECLS-K:2011 potentially underestimated these skills for many of the Hispanic children who 

likely should have been administered the tasks in Spanish.  

More research is needed to better understand the EF competencies of young Hispanics. 

To determine if there is a bicultural or bilingual EF advantage for Hispanics, future studies 

should include assessments that gauge the level of verbal skills in both Spanish and English, as 

well as data on home language and cultural environments. Additionally, future research can build 

upon the present findings, and, using a more comprehensive battery of EF assessments, 

investigate if the EF advantages for Hispanics on later achievement persist. Finally, it was 

outside of the scope of the current study to examine the impact of bilingual environments (both 

home and school) on EF development and EF as a predictor of achievement. Future studies 

should consider these questions, and, for example, evaluate how bilingual programs might 

contribute to the EF development of young Hispanic emergent bilinguals.  

At the policy level, policymakers should support and encourage programs and curricula 

aimed at boosting the development of other cognitive skills, not just English oral language, for 

Hispanic children. Additionally, policymakers can help determine the types of assessments (e.g., 

which cognitive skill and language of administration) to be used when evaluating the skills of 

young students entering kindergarten. Instructional methods currently used in an attempt to close 
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the achievement gap have not made a visible impact in recent years, and, as the number of 

Hispanic students continues to increase, educators, policymakers, and researchers alike must 

collectively work to: (1) better understand the development of the cognitive skills of these young 

leaners; and (2) identify evidence-based ways to promote the development of Hispanic children’s 

cognitive and academic skills, supporting them as they prepare to enter kindergarten and 

throughout schooling. 
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Table 3.1

Descriptive statistics of analytic sample (Hispanics & Monolingual-English Whites)

N
Mean /      

% of Sample

Standard 

Deviation
% Missing N

Mean /      

% of Sample

Standard 

Deviation
% Missing 

Student Demographic

Gender - Male 4,209 49.73 0.3 7,287 50.17 0.2

Generational status 3,723 12 6,485 11

1st generation 3.14 0.23 ***

2nd generation 47.68 0.79 ***

3rd+ generation 48.46 98.50 ***

Region of U.S. 3,739 11 6,792 7

Northeast 10.99 15.37 ***

Midwest 11.39 28.96 ***

South 37.34 35.85

West 40.28 19.82 ***

Premature 3,554 18.54 16 6,590 19.26 10

Attended preschool 3,379 48.30 20 6,341 58.46 *** 13

Took kindergarten-entry assessments in 

Spanish 3,554 8.95 12

Home Factors

SES (-2.33 - 2.60) 3,620 -0.52 0.71 14 6,660 0.22 ***    0.73 9

Parent country of origin 3,755 11

United States 43.41 6,510 97.16 *** 11

Mexico 39.25

Central America 7.67

South America 3.86

Caribbean 4.26

Other 1.54

Language minority (Spanish is the 

primary home language) 3,620 50.91 14

School Factors

Public 3,739 92.14 18 6,792 82.71 *** 7

% Hispanic 3,336 52.59 21 6,290 9.41 *** 14

% FRPL 3,243 69.22 23 5,799 36.24 *** 21

Achievement Scores

Kindergarten entry

English oral language (0 - 20) 3,554 16.41 4.76 16 6,603 19.55 ***    1.15 10

Executive function

Inhibitory control (1 - 7) 3,207 4.95 1.22 24 6,210 5.06 ***    1.22 15

Working memory (393 - 572) 3,520 422.65 27.87 17 6,585 441.64 ***  29.28 10

Cognitive flexibility (0 - 18) 3,521 13.54 3.63 17 6,588 14.91 ***    2.71 10

English basic reading (0 - 20) 3,545 11.69 4.78 16 6,599 14.25 ***    3.90 10

Math (0 - 113) 3,520 27.28 10.2 17 6,591 34.92 ***  10.81 10

Approaches to learning (1 - 4) 3,255 2.92 0.67 23 6,302 3.04 ***    0.64 14

Socioemotional skills (1 - 4) 3,235 3.27 0.47 23 6,269 3.31 ***    0.45 14

Kindergarten (Spring)

Executive function

Inhibitory control (1 - 7) 3,597 5.11 1.25 15 6,609 5.22 ***    1.24 9

Working memory (393 - 572) 4,027 440.86 30.70 5 6,965 458.45 ***  29.82 5

Cognitive flexibility (0 - 18) 4,029 14.84 2.79 5 6,965 15.67 ***    2.39 5

English basic reading (0 - 20) 4,035 16.17 3.48 4 6,967 17.9 ***    2.15 5

Math (0 - 113) 4,028 41.72 11.28 5 6,965 49.05 ***  10.98 5

Approaches to learning (1 - 4) 3,613 3.10 0.68 14 6,632 3.19 ***    0.65 9

Socioemotional skills (1 - 4) 3,618 3.31 0.48 14 6,643 3.34 **      0.47 9

Second grade (Spring)

Executive function

Inhibitory control (1 - 5) 3,055 3.72 0.81 28 5,268 3.77 ***    0.83 28

Working memory (403 - 572) 3,440 478.71 21.97 19 5,573 485.46 ***  19.59 24

Cognitive flexibility (0 - 10) 3,436 6.60 1.36 19 5,561 6.95 ***    1.12 24

Reading (0 - 120) 3,440 92.87 12.30 19 5,576 100.24 ***    9.58 24

Math (0 - 113) 3,440 77.36 12.77 19 5,575 85.95 ***  10.40 24

Hispanics Monolingual-English Whites

Note. N for Hispanics = 4,221; N for monolingual-English whites = 7,300. Achievement scores are not standardized. Numbers Reversed W  score 

is used for Working Memory. IRT Scale Scores are used for Math and Reading. Univariate regressions were conducted to determine between 

group differenences. p level of differences:  *p <0.05 ** p < 0.01 *** p < 0.01.
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Table 3.2

Descriptive statistics of Hispanics by language exposure

N
Mean /      

% of Sample

Standard 

Deviation

% 

Missing 
N

Mean /      

% of Sample

Standard 

Deviation

% 

Missing 
N

Mean /      

% of Sample

Standard 

Deviation

% 

Missing 

Student Demographic

Gender - Male 1,282 50.94 0 2,596 49.23 0 316 48.42 1

Generational status 1,070 17 2,362 9 286 10

1st generation 0.47 3.56 9.79

2nd generation 9.81 61.22 78.32

3rd+ generation 88.13 34.84 11.54

Region of U.S. 1,288 0 2,600 0 318 0

Northeast 13.98 11.04 11.01

Midwest 12.19 9.62 7.23

South 31.06 39.08 48.74

West 41.46 39.00 32.08

Premature 939 20.45 27 2,345 17.78 10 270 18.52 15

Attended preschool 901 54.16 30 2,210 48.24 15 268 29.10 16

Home Factors

SES (-2.33 - 2.60) 969 -0.11 0.73 25 2,379 -0.63 0.65 9 272 -1.06 0.40 14

Parent country of origin 930 16 2,346 8 287 10

United States 85.87 28.45 6.97

Mexico 6.46 49.62 77.35

Central America 1.85 10.08 9.76

South America 1.29 5.25 2.09

Caribbean 2.31 5.17 3.83

Other 2.22 1.43 0.00

Achievement Scores

Kindergarten entry

English oral language (0 - 20) 1,053 18.78 2.21 18 2,169 16.98 3.08 17 318 4.59 3.34 0

Executive function

Inhibitory control (1 - 7) 965 4.94 1.22 25 1,946 4.97 1.21 25 285 4.77 1.25 10

Working memory (393 - 572) 1,051 430.75 29.20 18 2,160 421.63 26.47 17 295 401.38 19.62 7

Cognitive flexibility (0 - 18) 1,051 14.09 3.34 18 2,161 13.62 3.50 17 295 11.07 4.49 7

English basic reading (0 - 20) 1,052 12.90 4.37 18 2,166 11.95 4.46 17 313 5.82 4.08 2

Math (0 - 113) 1,051 30.11 10.13 18 2,161 27.04 9.81 17 294 18.98 8.39 8

Approaches to learning (1 - 4) 976 2.91 0.67 24 1,979 2.95 0.66 24 289 2.75 0.67 9

Socioemotional skills (1 - 4) 973 3.26 0.47 24 1,964 3.29 0.47 24 287 3.15 0.48 10

Monolingual-English (N=1,288) Bilingual (N=2,600) (Monolingual-Spanish N=318)

Note. Achievement scores are not standardized. Numbers Reversed Standard Score is used for Working Memory. IRT Scale Scores are used for Math and Reading.
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Table 3.3

Correlation matrix of key predictor and outcome variables for Hispanics and Monolingual-English Whites

SES

K-entry English 

Oral Language: 

16-19

K-entry English 

Oral Language: 

20

Kind. English 

basic reading Kind. Math

Kind. 

Inhibitory 

Control

Kind. 

Working 

Memory

Kind. 

Cognitive 

Flexibility

Kind. 

Approaches 

to Learning

Kind. Social 

Skills

Grade 2 

Reading

Grade 2 

Math

SES 1.00 -0.09*** 0.10*** 0.19*** 0.30*** 0.14*** 0.19*** 0.11*** 0.14*** 0.13*** 0.31*** 0.29***

K-entry English Oral 

Language: 16-19 -0.01 1.00 -0.99*** -0.16*** -0.21*** -0.11*** -0.18*** -0.08*** -0.12*** -0.07*** -0.20*** -0.19***

K-entry English Oral 

Language: 20 0.33*** -0.58*** 1.00 0.17*** 0.22*** 0.11*** 0.18*** 0.08*** 0.13*** 0.07*** 0.21*** 0.20***

Kind. English basic 

reading 0.26*** 0.09*** 0.31*** 1.00 0.52*** 0.24*** 0.40*** 0.18*** 0.29*** 0.18*** 0.50*** 0.45***

Kind. Math 0.34*** -0.04 0.37*** 0.49*** 1.00 0.27*** 0.53*** 0.27*** 0.35*** 0.20*** 0.59*** 0.72***

Kind. Inhibitory Control 0.00 -0.02 0.05* 0.17*** 0.25*** 1.00 0.20*** 0.10*** 0.79*** 0.72*** 0.30*** 0.24***

Kind. Working Memory 0.28*** -0.04 0.30*** 0.37*** 0.60*** 0.19*** 1.00 0.20*** 0.27*** 0.15*** 0.44*** 0.46***

Kind. Cognitive Flexibility 0.17*** 0.02 0.18*** 0.27*** 0.33*** 0.11*** 0.26*** 1.00 0.12*** 0.09*** 0.20*** 0.22***

Kind. Approaches to 

Learning 0.03 -0.01 0.09*** 0.24*** 0.35*** 0.79*** 0.25*** 0.14*** 1.00 0.74*** 0.36*** 0.33***

Kind. Social Skills 0.02 -0.02 0.05** 0.15*** 0.20*** 0.70*** 0.15*** 0.10*** 0.75*** 1.00 0.21*** 0.17***

Grade 2 Reading 0.33*** 0.00 0.34*** 0.55*** 0.65*** 0.28*** 0.48*** 0.28*** 0.36*** 0.22*** 1.00 0.64***

Grade 2 Math 0.32*** 0.00 0.31*** 0.48*** 0.72*** 0.27*** 0.55*** 0.30*** 0.36*** 0.21*** 0.71*** 1.00

Note. N (Hispanic) = 2,348; N (White) = 4,574. Correlations for: Hispanics are below the 1.00 diagonal; White are above the 1.00 diagonal. Significance levels: * p<.05  ** p<.01  *** p<.001
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Table 3.4

Comparison of kindergarten-entry Executive Function of Hispanics of varying levels of bilingual exposure and Monolingual-English Whites

FIML

Full case 

analysis FIML

Full case 

analysis FIML

Full case 

analysis

Monolingual-English Hispanic 0.04* -0.04 -0.06* -0.09*** -0.08* -0.09+

(0.02) (0.03) (0.03) (0.02) (0.03) (0.04)

Bilingual Hispanic 0.02 -0.07 -0.14*** -0.10+ -0.10* -0.13*

(0.03) (0.05) (0.03) (0.05) (0.04) (0.05)

Monolingual-Spanish Hispanic 0.09+ -0.17 -0.21*** -0.11+ -0.41*** -0.37

(0.05) (0.13) (0.05) (0.06) (0.10) (0.22)

Constant -0.24+ -0.17 0.25 0.23+ -0.57** -0.28

(0.13) (0.10) (0.17) (0.12) (0.21) (0.47)

N 11,521 5,036 11,521 5,036 11,521 5,036

Cognitive FlexibilityWorking MemoryInhibitory Control

Note. Reference category: Monolingual-English Whites. Robust standard errors in parentheses. Scores are standardized. Full 

set of covariates includes: SES, English oral language, English basic reading, math, approaches to learning, socio-emotional 

skills, male, age at testing, premature birth, generational status, parent country of origin, U.S. region, attended preschool, 

mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), public school, school % FRPL, 

and school % Hispanic.  + p<.10  * p<.05  ** p<.01  *** p<.001
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Table 3.5

Moderating impacts of kindergarten-entry EF for Hispanics (compared with Monolingual-English Whites) on second grade reading

(1) (2) (3) (4) (5)

Hispanic -0.04 -0.02 -0.03 -0.02 -0.02

(0.03) (0.03) (0.03) (0.03) (0.03)

K-entry Inhibitory Control 0.12*** 0.10*** 0.03*

(0.01) (0.01) (0.02)

K-entry Working Memory 0.17*** 0.16*** 0.15***

(0.01) (0.01) (0.01)

K-entry Cognitive Flexibility 0.07*** 0.04** 0.04**

(0.01) (0.01) (0.01)

Inhibitory Control X Hispanic 0.04+ 0.03 0.02

(0.02) (0.02) (0.02)

Working Memory X Hispanic 0.06*** 0.05** 0.05**

(0.02) (0.02) (0.02)

Cognitive Flexibility X Hispanic 0.03 0.03 0.03

(0.02) (0.02) (0.02)

K-entry Approaches to Learning 0.11***

(0.02)

K-entry Social Skills -0.03+

(0.01)

Significant    Covariates

SES 0.14*** 0.13*** 0.14*** 0.12*** 0.12***

(0.01) (0.01) (0.01) (0.01) (0.01)

K-entry English basic reading 0.38*** 0.33*** 0.39*** 0.30*** 0.29***

(0.01) (0.01) (0.01) (0.01) (0.01)

K-entry English Oral Language: 16-19 0.19*** 0.16*** 0.16*** 0.14** 0.14**

(0.04) (0.04) (0.05) (0.04) (0.04)

K-entry English Oral Language: 20 0.36*** 0.31*** 0.34*** 0.28*** 0.27***

(0.05) (0.05) (0.05) (0.05) (0.05)

Male -0.04** -0.09*** -0.09*** -0.05** -0.04*

(0.02) (0.01) (0.02) (0.02) (0.02)

Lives in the South (vs. Northeast) -0.09*** -0.08*** -0.10*** -0.08*** -0.08***

(0.02) (0.02) (0.02) (0.02) (0.02)

Attended preschool -0.05** -0.06*** -0.06*** -0.05** -0.05**

(0.02) (0.02) (0.02) (0.02) (0.02)

Read books at home 0.02** 0.02** 0.02*** 0.02** 0.02**

(0.01) (0.01) (0.01) (0.01) (0.01)

Mother's age at first birth 0.01*** 0.01*** 0.01*** 0.01*** 0.01***

(0.00) (0.00) (0.00) (0.00) (0.00)

Constant -0.38+ -0.31 -0.51* -0.02 0.06

(0.22) (0.22) (0.23) (0.22) (0.22)

Reading

Note. N = 11,521. Robust standard errors in parentheses. Scores are standardized. FIML used to 

handle missing data. Full set of covariates includes: male, age at testing, if child received kindergarten 

assessments in Spanish, premature birth, generational status, parent country of origin, U.S. region, 

attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and 

tell stories), public school, school % FRPL, and school % Hispanic. Reference group for K-entry English 

Oral Language: 0-15. + p<.10  * p<.05  ** p<.01  *** p<.001
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Table 3.6

Moderating impacts of kindergarten-entry EF for Hispanics (compared with Monolingual-English Whites) on second grade math

(1) (2) (3) (4) (5)

Hispanic -0.12*** -0.10*** -0.11*** -0.11*** -0.11***

(0.02) (0.02) (0.02) (0.02) (0.02)

K-entry Inhibitory Control 0.05*** 0.05*** 0.00

(0.01) (0.01) (0.01)

K-entry Working Memory 0.08*** 0.08*** 0.08***

(0.01) (0.01) (0.01)

K-entry Cognitive Flexibility 0.04*** 0.04** 0.04**

(0.01) (0.01) (0.01)

Inhibitory Control X Hispanic 0.09*** 0.07*** 0.07***

(0.02) (0.02) (0.02)

Working Memory X Hispanic 0.07*** 0.04** 0.05**

(0.02) (0.02) (0.02)

Cognitive Flexibility X Hispanic 0.06** 0.05* 0.04*

(0.02) (0.02) (0.02)

K-entry Approaches to Learning 0.09***

(0.01)

K-entry Social Skills -0.03*

(0.01)

Significant    Covariates

SES 0.09*** 0.09*** 0.09*** 0.09*** 0.09***

(0.01) (0.01) (0.01) (0.01) (0.01)

K-entry Math 0.48*** 0.44*** 0.48*** 0.42*** 0.42***

(0.01) (0.01) (0.01) (0.01) (0.01)

K-entry English basic reading 0.03** 0.03* 0.04*** 0.02+ 0.01

(0.01) (0.01) (0.01) (0.01) (0.01)

K-entry English Oral Language: 16-19 0.17*** 0.15*** 0.14*** 0.12** 0.12**

(0.04) (0.04) (0.04) (0.04) (0.04)

K-entry English Oral Language: 20 0.27*** 0.25*** 0.24*** 0.21*** 0.21***

(0.04) (0.04) (0.04) (0.04) (0.04)

Male 0.17*** 0.14*** 0.14*** 0.17*** 0.18***

(0.01) (0.01) (0.01) (0.01) (0.01)

Age at testing -0.01*** -0.01*** -0.01*** -0.01*** -0.01***

(0.00) (0.00) (0.00) (0.00) (0.00)

Generational status

First generation 0.30*** 0.31*** 0.30*** 0.29*** 0.26***

(0.08) (0.08) (0.08) (0.08) (0.08)

Second generation 0.09* 0.12** 0.10* 0.10* 0.09*

(0.04) (0.04) (0.04) (0.04) (0.04)

U.S. Region 

Midwest 0.14*** 0.14*** 0.13*** 0.13*** 0.12***

(0.02) (0.02) (0.02) (0.02) (0.02)

West 0.12*** 0.14*** 0.12*** 0.12*** 0.12***

(0.02) (0.02) (0.02) (0.02) (0.02)

Attended preschool -0.03+ -0.03* -0.03* -0.03+ -0.03*

(0.01) (0.01) (0.01) (0.01) (0.01)

Attends public school 0.09*** 0.10*** 0.09*** 0.09*** 0.10***

(0.02) (0.02) (0.02) (0.02) (0.02)

Read books at home 0.01* 0.01* 0.01* 0.01* 0.01*

(0.00) (0.00) (0.00) (0.00) (0.00)

Constant 0.46* 0.35+ 0.43* 0.52* 0.57**

(0.21) (0.21) (0.21) (0.21) (0.20)

Math

Note. N = 11,521. Robust standard errors in parentheses. Scores are standardized. FIML used to 

handle missing data. Full set of covariates includes: male, age at testing, if child received kindergarten 

assessments in Spanish, premature birth, generational status, parent country of origin, U.S. region, 

attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and 

tell stories), public school, school % FRPL, and school % Hispanic. Reference categories: K-entry English 

Oral Language: 0-15; Generational status: 3rd generation; U.S. Region: Northeast. + p<.10  * p<.05  ** 

p<.01  *** p<.001
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Table 3.7

Moderating impacts of kindergarten-entry EF and English proficiency within Hispanics on second grade reading

(1) (2) (3) (4) (5)

K-entry English Skills 0.38*** 0.29*** 0.38*** 0.28*** 0.27***

(0.02) (0.02) (0.02) (0.02) (0.02)

K-entry Inhibitory Control 0.13*** 0.10*** 0.01

(0.02) (0.02) (0.03)

K-entry Working Memory 0.24*** 0.22*** 0.22***

(0.02) (0.02) (0.02)

K-entry Cognitive Flexibility 0.08*** 0.05** 0.05**

(0.02) (0.02) (0.02)

Inhibitory Control X K-entry English -0.05** -0.05** -0.05**

(0.02) (0.02) (0.02)

Working Memory X K-entry English -0.07*** -0.05** -0.05**

(0.02) (0.02) (0.02)

Cognitive Flexibility X K-entry English -0.02 -0.02 -0.02

(0.01) (0.01) (0.01)

K-entry Approaches to Learning 0.11***

(0.03)

K-entry Social Skills 0.00

(0.02)

Significant    Covariates

SES 0.15*** 0.14*** 0.16*** 0.12*** 0.12***

(0.03) (0.03) (0.03) (0.03) (0.03)

K-entry English Oral Language: 16-19 0.17*** 0.13** 0.14** 0.12* 0.12*

(0.05) (0.05) (0.05) (0.05) (0.05)

K-entry English Oral Language: 20 0.38*** 0.31*** 0.36*** 0.28*** 0.28***

(0.05) (0.05) (0.05) (0.05) (0.05)

Male -0.08** -0.13*** -0.14*** -0.09** -0.08**

(0.03) (0.03) (0.03) (0.03) (0.03)

Lives in the South (vs. Northeast) -0.16*** -0.12* -0.17*** -0.13** -0.13**

(0.05) (0.05) (0.05) (0.05) (0.05)

Attended preschool -0.08** -0.08** -0.09** -0.08** -0.08**

(0.03) (0.03) (0.03) (0.03) (0.03)

Mother's age at first birth 0.01*** 0.01*** 0.01*** 0.01*** 0.01**

0.00 0.00 0.00 0.00 0.00

Constant -0.35 -0.40 -0.44 0.01 0.07

(0.41) (0.40) (0.41) (0.40) (0.40)

Reading

Note. N = 4,221. Robust standard errors in parentheses. Scores are standardized. FIML used to handle 

missing data. Full set of covariates includes: male, age at testing, if child received kindergarten 

assessments in Spanish, premature birth, generational status, parent country of origin, U.S. region, 

attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and 

tell stories), public school, school % FRPL, and school % Hispanic. Reference categories: K-entry English 

Oral Language: 0-15. + p<.10  * p<.05  ** p<.01  *** p<.001
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Table 3.8

Moderating impacts of kindergarten-entry EF and English proficiency within Hispanics on second grade math

(1) (2) (3) (4) (5)

K-entry English Skills 0.02 -0.03 0.02 -0.02 -0.03

(0.02) (0.02) (0.02) (0.02) (0.02)

K-entry Inhibitory Control 0.08*** 0.07*** 0.04+

(0.02) (0.02) (0.02)

K-entry Working Memory 0.13*** 0.12*** 0.12***

(0.02) (0.02) (0.02)

K-entry Cognitive Flexibility 0.07*** 0.07*** 0.07***

(0.01) (0.01) (0.01)

Inhibitory Control X  K-entry English -0.07*** -0.06*** -0.06***

(0.01) (0.01) (0.01)

Working Memory X  K-entry English -0.10*** -0.08*** -0.08***

(0.01) (0.01) (0.01)

Cognitive Flexibility X K-entry English -0.02 -0.00 -0.00

(0.01) (0.01) (0.01)

K-entry Approaches to Learning 0.07**

(0.02)

K-entry Social Skills -0.03

(0.02)

Significant    Covariates

SES 0.08** 0.09*** 0.09*** 0.08** 0.08***

(0.02) (0.02) (0.03) (0.02) (0.02)

K-entry Math 0.56*** 0.53*** 0.56*** 0.48*** 0.48***

(0.02) (0.02) (0.02) (0.02) (0.02)

K-entry English Oral Language: 16-19 0.11** 0.09* 0.09* 0.07+ 0.07+

(0.04) (0.04) (0.04) (0.04) (0.04)

K-entry English Oral Language: 20 0.21*** 0.19*** 0.19*** 0.16*** 0.16***

(0.05) (0.05) (0.05) (0.05) (0.05)

Male 0.13*** 0.09*** 0.09*** 0.13*** 0.14***

(0.03) (0.02) (0.02) (0.02) (0.03)

Age at testing -0.01* -0.01 -0.01* -0.01* -0.01*

(0.00) (0.00) (0.00) (0.00) (0.00)

Generational status

First generation 0.30*** 0.28** 0.30*** 0.26** 0.24**

(0.09) (0.09) (0.09) (0.09) (0.09)

Second generation 0.09+ 0.12* 0.09+ 0.09+ 0.09+

(0.05) (0.05) (0.05) (0.05) (0.05)

Parent from South America (vs. U.S.) 0.16* 0.14* 0.16* 0.15* 0.15*

(0.07) (0.07) (0.07) (0.07) (0.07)

U.S. Region 

Midwest 0.13* 0.13* 0.10+ 0.12* 0.12*

(0.05) (0.05) (0.05) (0.05) (0.05)

West 0.17*** 0.21*** 0.17*** 0.19*** 0.19***

(0.05) (0.05) (0.05) (0.04) (0.04)

Attended preschool -0.06* -0.06* -0.06* -0.06* -0.06*

(0.03) (0.03) (0.03) (0.03) (0.03)

Attends public school 0.17** 0.18** 0.16** 0.16** 0.16**

(0.06) (0.06) (0.06) (0.06) (0.06)

Mother's age at first birth 0.01* 0.01** 0.01* 0.01* 0.01*

(0.00) (0.00) (0.00) (0.00) (0.00)

Constant 0.25 0.04 0.24 0.29 0.34

(0.39) (0.38) (0.38) (0.38) (0.38)

Math

Note. N = 4,221. Robust standard errors in parentheses. Scores are standardized. FIML used to handle 

missing data. Full set of covariates includes: male, age at testing, if child received kindergarten 

assessments in Spanish, premature birth, generational status, parent country of origin, U.S. region, 

attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and 

tell stories), public school, school % FRPL, and school % Hispanic. Reference categories: K-entry English 

Oral Language: 0-15; Generational status: 3rd generation; U.S. Region: Northeast. + p<.10  * p<.05  ** 

p<.01  *** p<.001
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Table 3.9

EF as a mediator between K-entry (SES, English oral language) and 2nd grade reading for Hispanics & Whites

Coefficient 

comparison

Hispanics Whites Hispanics Whites Hispanics Whites Z Statistic

SES 0.24*** 0.17*** 0.15*** 0.13*** 0.63

(0.03) (0.02) (0.03) (0.01)

K-entry English Oral Language: 16-19 0.22*** 0.22 0.14*** 0.15 -0.07

(0.05) (0.15) (0.04) (0.13)

K-entry English Oral Language: 20 0.51*** 0.43** 0.32*** 0.27* 0.36

(0.05) (0.14) (0.05) (0.13)

Kind. Inhibitory Control 0.01 0.03+ -0.55

(0.03) (0.02)

Kind. Working Memory 0.21*** 0.19*** 1.41

(0.01) (0.01)

Kind. Cognitive Flexibility 0.07*** 0.05*** 1.41

(0.01) (0.01)

Kind. Approaches to Learning 0.24*** 0.19*** 1.39

(0.03) (0.02)

Kind. Social Skills -0.06** -0.08*** 0.71

(0.02) (0.02)

Kind. English basic reading 0.41*** 0.50*** 0.38*** 0.50*** 0.28*** 0.34*** -2.12

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Constant -1.43*** -0.87*** -1.59*** -1.24*** -0.12 -0.27

(0.40) (0.25) (0.40) (0.30) (0.37) (0.27)

N 4,221 7,300 4,221 7,300 4,221 7,300

(1) (2) (3)

Reading

Note.Robust standard errors in parentheses. Scores are standardized. FIML used to handle missing data.Full set of 

covariates includes: male, age at testing, premature birth, generational status, parent country of origin, U.S. region, 

attended preschool, mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), public 

school, school % FRPL, and school % Hispanic. + p<.10  * p<.05  ** p<.01  *** p<.001. Bold font represents significant 

differences between Hispanics and Whites ( z < -1.96 or z > 1.96).
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Table 3.10

EF as a mediator between K-entry (SES, English oral language) and 2nd grade math for Hispanics & Whites

Coefficient 

comparison

Hispanics Whites Hispanics Whites Hispanics Whites Z Statistic

SES 0.09*** 0.06*** 0.07*** 0.06*** 0.45

(0.02) (0.01) (0.02) (0.01)

K-entry English Oral Language: 16-19 0.08* 0.27+ 0.06+ 0.23 -1.11

(0.03) (0.15) (0.03) (0.15)

K-entry English Oral Language: 20 0.13*** 0.34* 0.10** 0.29+ -1.22

(0.04) (0.15) (0.04) (0.15)

Kind. Inhibitory Control 0.03 0.00 1.34

(0.02) (0.01)

Kind. Working Memory 0.11*** 0.07*** 2.83

(0.01) (0.01)

Kind. Cognitive Flexibility 0.03* 0.02+ 0.71

(0.01) (0.01)

Kind. Approaches to Learning 0.12*** 0.14*** -0.89

(0.02) (0.01)

Kind. Social Skills -0.04* -0.06*** 0.89

(0.02) (0.01)

Kind. Math 0.63*** 0.54*** 0.63*** 0.54*** 0.51*** 0.47*** 1.79

(0.01) (0.01) (0.01) (0.01) (0.02) (0.01)

Kind. English basic reading 0.12*** 0.13*** 0.12*** 0.13*** 0.10*** 0.10*** 0

(0.01) (0.02) (0.01) (0.02) (0.01) (0.01)

Constant 0.24 0.60** 0.17 0.28 0.44 0.47+

(0.32) (0.20) (0.32) (0.26) (0.31) (0.25)

N 4,221 7,300 4,221 7,300 4,221 7,300

Math

(1) (2) (3)

Note.Robust standard errors in parentheses. Scores are standardized. FIML used to handle missing data. Full set of covariates 

includes: male, age at testing, premature birth, generational status, parent country of origin, U.S. region, attended preschool, 

mom's age at first birth, parental warmth, preliteracy activities (read books and tell stories), public school, school % FRPL, and 

school % Hispanic. + p<.10  * p<.05  ** p<.01  *** p<.001. Bold font represents significant differences between Hispanics and 

Whites ( z < -1.96 or z > 1.96).
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Table 3.11

Sobel-Goodman mediation test results

Mediating variable

Coefficient P value % Coefficient P value % Coefficient P value % Coefficient P value %

Inhibitory control

Working memory 0.065 0.000 22 0.027 0.000 12 0.023 0.000 17 0.042 0.000 17

Cognitive flexibility 0.017 0.000 6 0.007 0.000 3 0.01 0.000 8 0.012 0.000 5

Inhibitory control

Working memory 0.023 0.000 18 0.006 0.000 6 0.008 0.000 14 0.010 0.002 11

Cognitive flexibility 0.005 0.006 4 0.004 0.003 7 0.002 0.077 2

Independent variable

SES K-entry English oral language

NS

Second Grade Reading

Note. Sobel-Goodman tests were run in Stata to test for mediation. Displayed are the Sobel coefficient, p value, and the proportion of the total effect that is mediated (%). NS = not signifcant.  All variable 

coefficients are standardized. Full set of covariates includes: male, age at testing, premature birth, generational status, parent country of origin, U.S. region, attended preschool, mom's age at first birth, 

parental warmth, preliteracy activities (read books and tell stories), public school, school % FRPL, and school % Hispanic, as well as kindergarten approaches to learning, socio-emotional skills, and 

achievement.

WhitesHispanics Hispanics Whites

NS NS

Second Grade Math

NS NS

NS NS NS NS
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Chapter 4: Key Findings and Implications 

 Prior research suggests early Executive Function (EF), the suite of cognitive skills that 

involve inhibitory control, working memory, and cognitive flexibility, as a key contributor to 

reading and math achievement of students in elementary grades (Best, Miller, & Naglieri, 2011; 

Blair, 2002; Brock, Rimm-Kaufman, Nathanson, & Grimm, 2009; Fitzpatrick, McKinnon, Blair, 

& Willoughby, 2014; McClelland, Acock, & Morrison, 2006; Welsh, Nix, Blair, Bierman, & 

Nelson, 2010). Despite the positive findings of EF’s impact on academic achievement, the 

literature has not sufficiently explored the role of EF and academic achievement of Hispanic 

children – a large and growing population of students in U.S. schools (Kena et al., 2015; Musu-

Gillette, Robinson, McFarland, KewalRamani, Zhang, & Wilkinson-Flicker, 2016). Such work 

might be especially valuable for understanding the cognitive development of Hispanics, as EF, 

although strongly related to verbal abilities (Fuhs & Day, 2011; Morgan, Farkas, Hillemeier, 

Hammer, & Maczuga, 2015; Müller, Jacques, Brocki, & Zelazo, 2001; Peredo, Owen, Rojas, & 

Caughy, 2015), is not necessarily predicated on English language proficiency – a skill which 

many young Hispanics are still developing as they enter school (Aud, Fox, & KewalRamani, 

2010).  

 This dissertation provided three chapters that each consists of a stand-alone study 

exploring the role of EF in the achievement of Hispanic children in early elementary grades. 

Taken together, these studies offer a snapshot of the EF competencies of a large and nationally-

representative sample of Hispanics as they enter kindergarten, highlighting a key role that EF 

plays in school readiness skills as well as future academic achievement. 

Summary of Findings 
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In Study 1, I focused on school readiness skills. I first examined how the EF and English 

oral language at kindergarten entry of Hispanic children vary by SES, prematurity, and home 

language factors. A second line of inquiry examined if EF mediates the impact of SES, 

prematurity, and English oral language on kindergarten-entry English reading, math, approaches 

to learning, and socio-emotional skills. In answering the first research question, I found that a 

child’s English oral language skills benefits from: (1) higher levels of parent English proficiency; 

(2) child’s increased usage of English to his/her parent; and (3) parent’s increased usage of 

Spanish. While factors one and two are not surprising, the third factor is important to highlight as 

it suggests the importance of parent talk – in their home language – to their children’s English 

achievement. Additionally, I found that SES, prematurity, and English oral language uniquely 

predict all three components of a Hispanic child’s EF, suggestive of the multiple factors that 

influence EF development. In answering the second question, I discovered the large role that 

working memory plays in kindergarten-entry English reading and math. Further, all three EF 

competencies at least partially mediate the relationships between SES, prematurity, and English 

oral language and both English reading and math; and EF, primarily inhibitory control, at least 

partially mediates the impact of SES, prematurity, and English oral language on approaches to 

learning and the impact of SES and English oral language on socio-emotional skills.  

Next, in Study 2, I turned my attention to second grade outcomes, specifically EF, 

reading, and math. I first compared the impacts of SES and kindergarten-entry English oral 

language skills on the growth of EF between kindergarten and second grade. Second, I examined 

if kindergarten EF mediates the impact of SES and English oral language on second grade 

reading and math achievement, and if these relationships are present after controlling for other 

school readiness skills such as approaches to learning and socio-emotional skills. In answering 
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the first question, I found that although both SES and English oral language significantly impact 

the growth of cognitive flexibility between kindergarten and second grade, only English oral 

language, and not SES, impacts the growth of working memory between kindergarten and 

second grade; once kindergarten working memory is controlled, the impact of SES on second 

grade working memory is no longer significant. This suggests that working memory is closely 

related to a child’s verbal skills in the early elementary grades. In answering the second line of 

inquiry, I determined that working memory, and cognitive flexibility to a smaller extent, partially 

mediate the impact of SES and English oral language skills on second grade math, net of other 

school readiness skills, and working memory serves as a partial mediator of these impacts on 

reading. 

Finally, in Study 3, I examined differences between Hispanics and monolingual-English 

Whites. First, I investigated if there are any differences in kindergarten-entry EF for 

monolingual-English Hispanics, bilingual Hispanics, monolingual-Spanish Hispanics, and 

monolingual-English Whites. Second, I asked if kindergarten-entry EF predicts the second grade 

academic skills of Hispanics differently than those of Whites and if there are differences among 

Hispanics based on their kindergarten-entry English proficiency. Third, I compared results from 

the mediating model used in Study 2 (if EF mediates the impact of English oral language skills 

and EF on achievement) for Hispanics and monolingual-English Whites. In addressing the first 

question, I did not find evidence of a bilingual or bicultural advantage for Hispanics on EF. My 

findings for the second question indicated that kindergarten-entry EF differentially benefits the 

second grade math performance of Hispanics and working memory differentially benefits their 

second grade reading performance when compared with monolingual-English Whites. 

Additionally, Hispanic students with the lowest levels of kindergarten-entry English proficiency 
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benefited the most from higher inhibitory control and working memory on both second grade 

reading and math. Finally, in addressing the third question, I found that kindergarten working 

memory and cognitive flexibility – to a smaller degree – have a greater mediating impact on the 

relationship between kindergarten-entry SES and English oral language skills and second grade 

achievement for Hispanics than monolingual-English Whites. 

Implications 

Taken together, these finding provide initial evidence of the import of early EF, 

especially working memory, for the academic achievement of Hispanic children in the early 

elementary grades.  

Practice & Assessment. This information is particularly important when investigating 

ways for early childcare settings and early elementary grades to better prepare young Hispanics 

for future schooling. Given the impact of EF, specifically working memory, on the academic 

achievement of Hispanic children, educators should consider allocating time and resources to 

programs that foster such skills. There are a handful of evidence-based methods, ranging from 

computerized training programs to classroom curricula which can be implemented as a 

supplement to other curricula, for boosting the EF competencies of preschoolers and children in 

elementary grades (Diamond & Lee, 2011). Notably, given the connection between EF and 

verbal skills (Fuhs & Day, 2011; Morgan et al., 2015; Müller et al., 2001; Peredo et al., 2015), 

educators should consider implementing EF interventions in conjunction with language 

development programs; this can be done in either bilingual or English-only settings. 

The findings from the current studies can also inform how Hispanic students are assessed 

in the early elementary years. First, in order to gain a more comprehensive understanding of the 

skills which Hispanic children possess – a foundational step in determining effective ways in 
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which to support such learners, educators should include EF measures along with other 

assessments given. As evidenced in the findings presented in this dissertation, Hispanic students 

are tapping into EF competencies to support academic development, and thus, exclusively 

focusing on academic measures does not reveal the complete story of the cognitive skills of 

Hispanic children. Second, though not addressed by a specific research question, the current 

findings suggest a potential problem with the language of the EF assessments given to many 

Hispanic students. In the ECLS-K:2011, there were a number of students who received scores on 

the English language screener that were just slightly above the threshold score used to determine 

the requisite level of English proficiency needed to be administered the assessments in English. 

Additionally, there were others who received very low scores on the screener, yet were not 

identified as Spanish-speaking and therefore were assessed in English. Subsequently, only a very 

small percentage (under 5) of Hispanic kindergarteners were routed through the Spanish pathway 

of assessments. I believe that this was a large under-estimation of who should have initially been 

tested in Spanish, and that students might have performed higher on the EF assessments had they 

been given the tasks in Spanish, rather than English. This highlights the importance of using the 

appropriate language when trying to gain an accurate assessment of cognitive abilities. 

 Policy. Policymakers can help guide and support the implementation of EF interventions 

in early childhood education and early elementary settings. They can encourage educators to 

incorporate EF training alongside of language development practice, allocate resources to enable 

educators to include such EF development programs in their curricula, and require professional 

development opportunities which focus on fostering EF as an important school-readiness skill. 

Additionally, they can set standards for what types of assessments – and in which language(s) –

to include in gauging the skillsets of young students as they enter kindergarten; it may be 
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especially beneficial to include EF measures so as to gain a more comprehensive insight into the 

skills of young Hispanics. Finally, they can provide support for research studies specifically 

focused on deepening the understanding of the cognitive abilities of young Hispanic students as 

they begin their academic careers.  

 Future Research. The findings from this dissertation indicate the import of EF, and 

specifically working memory, for the academic development of Hispanic children in the early 

grades, yet more work in this area is needed. The dataset used in this dissertation offers 

generalizable insights, but does not allow for a deep examination of the EF competencies and 

development of Hispanic children. Future research should focus on ascertaining a more 

comprehensive understanding of young Hispanics’ EF by utilizing larger batteries of assessment. 

Further, such studies should be sensitive to using the appropriate language(s) in assessing young 

Hispanic learners. Additionally, it was beyond the scope of the current study to examine the 

levels of Hispanic children’s bilingualism, and questions remain as to how EF varies based on 

Hispanic children in the U.S.’s levels of bilingualism.  

 Questions also remain regarding the types of EF interventions that might be best suited 

for Hispanic children, and future research can focus specifically on the impact of such 

intervention for Hispanics with varying levels of English and Spanish verbal skills. Finally, 

development in Spanish-English bilingualism is not commonly supported in U.S. education, and 

it remains to be seen if EF development could potentially assist in bilingual development, and/or 

how bilingual education might benefit EF. Research examining the relationships between 

bilingual education, EF, and academic development might be especially beneficial in 

understanding the cognitive skills of Hispanic students and determining effective ways to support 

this growing population of learners.  
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Conclusion 

 With the vastly growing numbers of Hispanic children in U.S. schools, it is important to 

understand how best to support their academic development. This dissertation aimed to further 

the field’s understanding of cognitive capabilities of Hispanic kindergarteners, and specifically 

the role that EF plays in their academic achievement. The findings suggest that EF, especially 

working memory, is a valuable cognitive skill for Hispanic children. Thus, fostering EF 

development in early childhood education settings and the beginning elementary grades might be 

especially beneficial for this segment of learners. Future work can continue to explore the 

nuances of the EF development of Hispanic children and effective interventions for young 

Hispanics as they embark on their academic careers.  
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