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Abstract 
 
As the debate over early childhood education funding shifts from if these programs should be funded to 
which programs to fund, the role of quality becomes more important than ever. Policymakers need 
some method of assessing which programs provide higher quality education to early learners. The 
purpose of this paper is to explore two policy-alterable measures of quality in an early childhood 
education program: the continuity and directedness of instructional approaches in the years from pre-
kindergarten through third grade (PK-3). Research indicates that continuity is important for sustaining 
early childhood academic gains and that that there are different cognitive benefits for child-initiated or 
teacher-directed instructional approaches (Schweinhart, 1997). Student performance on the Iowa Test 
of Basic Skills (ITBS) is explored in third and eighth grade as indicators of the significance of continuity 
and directedness. Longitudinal data encompassing pre-kindergarten, kindergarten, and first through 
third grades from the Chicago Longitudinal Study are examined to explore the effects of the 
instructional approaches implemented in the Child-Parent Center Education Program for over 980 
participants. This publicly-funded intervention begins in pre-kindergarten and provides up to 6 years of 
service in inner-city Chicago schools. OLS regression models will control for child and school 
characteristics, prior achievement, and parent involvement. These models are analyzed to determine 
differences in performance for students who experienced varying continuity and instructional 
approaches from pre-kindergarten through third grade. The continuity of instructional approaches from 
pre-kindergarten through early elementary school was linked to improved academic performance for 
students who experienced a High Child/High Teacher instructional approach throughout the PK-3 
continuum. Evidence of enduring effects was strongest for those students who experienced this 
continuity and performance was poor for students who did not experience a strong continuity of the 
High Child/High Teacher instructional approach. 
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1. Introduction 

1.1 The Importance of Early Education 

  Prior research has indicated that early childhood education has lifelong impacts, especially for 

economically-disadvantaged children, on income, educational achievement, and well-being (Shonkoff & 

Phillips, 2000). More specifically, research shows that if a child does not attain reading proficiency by the 

end of third grade, that student is more likely to struggle for the rest of their lives and is more likely to 

drop out of high school and end up in prison (Foundation for Child Development, 2012).  Early education 

has shown to have significant benefits for both individuals and society. For example, findings from the 

HighScope Perry Pre-kindergarten Study found that individuals who were enrolled in a quality pre-

kindergarten program ultimately earned up to $2,000 more per month than those who were not 

(Schweinhart, 2003). Additionally, findings from the Abecedarian Project found that students who 

participate in quality pre-kindergarten programs are more likely to enter kindergarten ready for school 

and less likely to repeat grades, need special education, or get into future trouble with the law 

(Campbell, Pungello, Murchinal, Kainza, Pan, Wasik, Barbarin, Sparling, and Ramey, 2012). These effects 

of early childhood education affect both individuals and society. 

1.2 Increasing Access to Early Education  

  As policy-makers are now aware of the well-established value of high quality early education, 

policy-makers have begun prioritizing the provision of early learning services to young children, 

especially young, disadvantaged children. State legislatures are continuing to increase their support for 

early education. In 2010, despite facing severe budget shortfalls, legislatures in 15 states increased pre-

kindergarten funding, including two with first-time investments. Overall, state pre-kindergarten funding 

increased by more than $64 million (Pew Center on the States, October 2009) and pre-kindergarten 

enrollment increased along with it. See Table 1 for pre-kindergarten enrollment at three different points 

in time in the past three decades. Additionally, the number of children enrolled in early education has 
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increase significantly. Between 1985 and 2008, enrollment in pre-kindergarten increased 67% percent, 

while enrollment in other elementary grades (including kindergarten through grade 8 plus ungraded 

elementary programs) increased 23% (Department of Education, National Center for Education 

Statistics, 2010). From 1965 to 2009, the number of American 3, 4, and 5-year old children, enrolled in 

pre-primary care tripled (National Center for Education Statistics, 2010).  

Table 1: Total enrollment in pre-kindergarten and kindergarten for 3-5 year old children 
 [Numbers in thousands] 

Year Pre-Kindergarten Enrollment  Percent Enrolled   

1990 303 0.7 

2000 751 1.6 

2009  1,180 2.4 
SOURCE: U.S. Department of Education, National Center for Education Statistics, Preprimary Enrollment, 1965, 1970, and 1975. U.S. 
Department of Commerce, Census Bureau, Current Population Survey (CPS), October, 1980 through 2009. (This table was prepared 8/2010.) 

 
However, there is some question about whether or not American students will actually receive 

and maintain the benefits of this increase enrollment in early childhood programs because there is such 

variation in the quality of programming. Research suggests that high quality programs are needed to 

create more significant academic benefits and high quality elementary schools are needed in order to 

sustain these benefits. The examination of instructional approaches during the years from pre-

kindergarten through third grade is one method of contributing to the body of knowledge about what 

exactly school districts can do in order to provide high quality education for their youngest learners.  

1.3 The Fade-Out Effect 

  Though early education has been linked to improved school readiness, the gains experienced in 

pre-kindergarten programs are not always sustained through third grade. Third grade is an important 

milestone for students because third grade math and reading test scores have been shown to be strong 

predictors of later academic achievement such as high school graduation (Lesnick, Goerge, Smithgall, 

and Gwynne, 2010). Figure 1 displays the relationship between third grade reading test scores and high 

school graduation rates.  Recent reports have found the effects of some early childhood programs, such 

as Head Start, fade over time. Therefore, focus in the public policy arena has shifted from simply 

http://nces.ed.gov/programs/digest/d10/tables/dt10_039.asp?referrer=report
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increasing pre-kindergarten enrollment to implementing and maintaining the quality of the school 

environment in the years from pre-kindergarten through third grade.   

Figure 1. Students at and above grade level for reading in third grade graduate at higher rates than 
students below grade level (Lesnick, Goerge, Smithgall, and Gwynne, 2010). The x-axis displays students 

below, at, or above proficiency on third grade ITBS tests and the percentage of students who are high school drop-outs and 
high school graduates. The y-axis displays the percentage of students in each category.  
 

 
 

Table note: This is based on a sample of 26,000 Chicago Public Schools (CPS) students in third grade from 1996-
1997 and followed through 2007-2008.  

 
1.4 Why Does Fade-Out Occur? 

  There are many factors that have been explored as possible contributors to the fade-out effect. 

Currently, there is little instructional coordination from year to year, even within the same school, much 

less across a school district or a state. This means the academic gains a child makes one year may 

disappear the next year, which is the definition of “fade-out,” (Foundation for Child Development 2012). 

Figure 2 depicts the abysmal rate of fourth grade reading proficiency rates on a national level. Even 

children who may receive additional education services, such as English Language Learners, are still far 

below the proficiency level in reading. 
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  There are many reports and studies that demonstrate the “exceptional variability in the nature 

and quality of learning experiences offered to children in the early grades,” (Pianta, 2003, p. 7).  

Advocates also note that there as students progress through school, there are “significant disjunctions 

as they transition through grade levels often characterized by a more academic curriculum, different 

teaching styles, less flexible classroom organization and rules, and decreased parent involvement,” 

(New, Palsha, and Ritchie, 2009, p.3; Kagan and Neuman, 1998). Though many people believe that 

curricular changes are inevitable as children transition into elementary school (Maxwell, McWilliam, 

Hemmeter, Ault, and Schuster, 2001) there are a myriad of complaints about the lack of subject-matter 

comprehension and support for actual learning in pre-kindergarten and kindergarten classrooms 

(Winton and Buysse, eds. 2005). “Child care quality is complex and multi-faceted, as is demonstrated by 

the many features of both structural quality (e.g. child-adult ratio, curriculum, and caregiver’s education 

and training) and process quality (e.g. child’s direct experience with caregiver, peers, and the child care 

environment),” (Farkas, Duncan, Vandell, Li, Ruzek & Howes, 2011).  

Figure 2. Percentage of children at or above grade level in 4th grade (2011) 
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1.5 The Importance of the PK-3 Continuum  

  PK-3 education is gaining momentum across the nation as an intervention to establish academic 

gains for children in pre-kindergarten and then prevent these students experience a high quality 

elementary program to prevent these academic gains from fade out. In fact, as of April 2012, fourteen 

states were implementing PK-3 initiatives or debating bills supporting PK-3 education in their legislature.   

“There is increasing empirical evidence that programs to successfully address children’s learning 

needs must be comprehensive, span multiple years, and target key transition points,” (Reynolds, 

Magnuson, Ou, 2006). Transition points are the changes between grades and developmental phases. PK-

3 models of education attempt to incorporate these principles into a broader framework for promoting 

school success and prioritize alignment and continuity of education services and activities in the 

classroom (Reynolds, Ou, 2006). PK-3 approaches to early education require that educational standards, 

curricula, assessment and professional development are strongly aligned across high quality pre-

kindergarten, kindergarten, and first through third grades (Foundation for Child Development, 2012).   

1.6 The Chicago Child-Parent Center Education Program 

  The Chicago Child-Parent Center program (CPC) is a PK-3 approach that has been implemented 

for decades for young children living in high-poverty neighborhoods in Chicago. This paper uses data 

from the Chicago Longitudinal Study, gathered from participants in the cohort of students in the CPC 

program who entered the program in 1985. The CPC program is a center-based early intervention that 

provides comprehensive educational and family-support services to economically disadvantaged 

children from pre-kindergarten to third grade. The program was established through funding from Title I 

of the landmark Elementary and Secondary Education Act of 1965. It is the second oldest (after Head 

Start) federally funded pre-kindergarten program in the U. S. and is the oldest extended early childhood 

intervention. The program is designed to promote children’s academic success and to facilitate parent 

involvement in children’s education (Reynolds, 2000).  
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The major rationale of the program is that the foundation for school success is facilitated by the 

presence of a stable and enriched learning environment during the entire early childhood period and 

when parents are active participants in their children's education (Reynolds, 2000). Four features were 

emphasized: early intervention, parent involvement, a structured instructional model that focused on 

language development and increasing literacy skills, and program continuity between the pre-

kindergarten and early school-age years. See Appendix A for an illustration of the CPC program model.  

1.7 Quality Within the CPC Program  

  The CPC program was not identical across centers. Each center tailored instructional activities to 

the needs of participating children and parents. Head Teachers had the freedom to purchase their own 

supplies and curriculum packages.  Because there was no pre-treatment assessment that measured the 

cognitive functioning of each student before they enrolled in the CPC program, a value-added model 

cannot be created to assess the amount of growth during the pre-kindergarten year. However, the 

distribution of kindergarten reading and math scores reveal considerable variability.  

The CPC program has a proven record of being a high-impact educational intervention for low-

income students. However, it is challenging for policy-makers to adapt this model in new school districts 

because of the increased costs associated with the program. The CPC program cost $12,719 per 

participation for a total of 4 – 6 years of enrollment in the program while many legislators would like to 

spend far less for early education programming (Reynolds, Temple, White, Ou, Dylan, and Robertson, 

2010). This paper seeks to understand the effect of two components that could be affordably 

implemented across districts to produce positive outcomes for students: continuity and instructional 

approaches. School districts allocate money to curricular packages and therefore, they should spend 

money on those packages which are aligned with an evidence-based instructional approach. 

  Because the PK-3 model is relatively new, there has not been much research on the effect of 

continuity and directedness of curriculum within the PK-3 continuum. This paper aims to contribute to 
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the body of knowledge about curricular effects on child outcomes and to place this within the PK-3 

context. Using regression analysis, curriculum information from the centers, student-level 

characteristics, and outcomes from this sample, this paper will explore the effect of varying continuity 

and instructional approaches on student outcomes.  As policy-makers debate over which programs are 

providing high quality education for students, it is important for research to contribute an 

understanding about what can be done to define and ensure quality. Findings from this paper will be 

used to comment on the implications of continuity and a particular directedness of instructional 

approaches in PK-3 programming as a method for generating and sustaining academic gains made in the 

early academic years. 

2. Literature Review 

  There is a wealth of previous research on possible determinants of school quality, the effect of 

continuity, and the effects of curriculum on outcomes. However, there is little empirical evidence on the 

effects of these components within the PK-3 continuum. 

2.1 What are Measures of Quality in Early Childhood Education?  

  Pre-kindergarten and early elementary school quality is important to establishing and 

maintaining a foundation of strong academic skills. This has resulted in a new focus for state policy 

makers: the quality rating systems for early education programs. Quality rating systems (QRS) are a 

powerful trend in early education policy to “assess, improve, and communicate the quality of early care 

and education programs that families consider for their children,” (Alliance for Early Childhood Finance, 

2012). From 2006 to 2009, the number of states using a QRS system tripled (Tout, 2011). There is no 

uniform set of QRS criteria that is used in across districts and states but some common elements are a) 

standards; b) accountability measures; c) program and practitioner outreach and support; d) financing 

incentives specifically linked to compliance with quality standards; e) parent/consumer education 
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efforts (National Childcare Information and Technical Assistance Center, 2008). However, QRS systems 

are not a uniformly accepted measure of quality.   

Because there is no commonly accepted measure of “school quality” researchers have turned to 

a variety of measures to determine the quality of a program, such as expenditure per child, in order to 

create some measure of school/program quality. Administrative data was used historically to determine 

quality. In recent years, researchers have begun using a variety of measures, instead of administrative 

data.  Children who participated in federally funded Head Start program had higher reading and 

vocabulary scores where Head Start spending was higher (Currie and Neidell, 2006, p. 83). When per 

capita expenditures were held constant, children who participated in Head Start programs that devoted 

a greater percentage of their budgets to child-specific expenditures reported fewer behavioral programs 

and were less likely to be retained (2006, p.83). Lee and Loeb found that former Head Start participants 

are educated in middle-grade schools of significantly lower quality1 than their counterparts who did not 

attend pre-kindergarten, and particularly compared to peers who attended other pre-kindergarten 

programs (1995, p.62). No matter what benefits Head Start participants accumulated during the 

program, the benefits are ultimately lost “if students are subsequently exposed to schooling of 

systematically lower quality,” and this explains the fade-out effect (Lee & Loeb, 1995, p.62). Currie and 

Thomas (2000) found that black Head Start participants often attend elementary schools in which all 

children tend to perform poorly. These are all measures of school quality but none are satisfying as a 

reflection of what truly occurs in a classroom on a day-to-day basis. Understanding exactly what a 

student in a high quality early education classroom experiences in terms of curriculum and interactions 

with teachers and materials are data that are difficult to collect. Therefore, these measures are little 

understood and rarely used as measure of quality.  

2.2 What Is Continuity in Early Childhood Education?  

                                                            
1 Lee and Loeb defined school quality “in terms of social composition, academic rigor, safety, and social relations.”  
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   Continuity between grades in early childhood is a complex issue, affecting children and families 

as well as the programs themselves (Pianta & Cox, 1999; Rimm-Kaufman, Pianta, & Cox, 2000). 

“Continuity can be defined as "the way and degree to which one program relates to and builds on 

another for the benefit of the children... Continuity is an ongoing process, not a series of isolated 

events,” (Mayfield, 2001, p. 416). There are stages of early child development that are influenced by 

continuity. Kagan (1992) has described two frameworks of continuity that influence early childhood 

continuity: horizontal continuity and vertical continuity:  

i. Horizontal continuity refers to the various settings in which a young child receives care and 

education at any point in time. For example, the child lives at home, plays in the 

neighborhood, may attend a local pre-kindergarten, may receive health care at a nearby 

clinic, and may require special transportation services. Each day, a child routinely moves or 

makes a transition from one setting or service to another. Changes from setting to setting 

may be disjointed or connected.  

ii.  Vertical continuity refers to connections between care and education, health, and social 

services across time. Families must learn to relate to different services as their children 

grow. Service providers for different age levels may have little or nothing to do with each 

other, or they may link their activities.  

The concepts of continuity relate to stability and change during development. The continuity provided 

by the CPC program allowed for both horizontal and vertical continuity by providing wraparound health, 

education, and social services for children and families in the program. The type of educational 

continuity explored in this paper is the continuity of instructional approach. I hypothesize that the 

children who experience a continuity of instructional approaches will have better outcomes than 

children who do not experience a continuity of curriculum because of the importance of continuity in 

relation to the transitions a child experiences in the early years of education. 
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2.3 Why Does Continuity Matter? 

  Transitions in a student’s academic life are often only considered between elementary school 

and middle school and/or between middle school and high school. However, the transitions that take 

place in early childhood education programs are significant and have serious impacts on child 

development (Galton, Gray, and Rudduck, 1999). Prior research indicates that the continuity of 

curriculum from in the earliest years of school is important for shaping a student’s expectations for 

school life (Schweinhart, 1997). What prior research has failed to indicate is whether or not the 

continuity of an instructional approach from pre-kindergarten through third grade has a significant 

impact on student outcomes. This paper is an attempt to provide an initial answer to this question. 

2.4 What Is the Difference Between a Child-Initiated and a Teacher-Directed Instructional Approach? 

  There are many different instructional approaches that teachers can use in their classrooms. 

This paper focuses on two: child-initiated and teacher-directed. Curriculum can be initiated by a child, 

who works through environments provided by a teacher (Graue, Clements, Reynolds, Niles, 2004). In 

this curricular approach, teachers carefully plan the lessons and activities for students but play and child 

choice of activities are the most developmental methods for learning because they engage child 

developmental interest and level (Graue et al., 2004). Some theories that purport that children can 

participate in certain activities that will help them learn self-control, known in the child-development 

field as “executive function” (Tough, 2009).  

  Teacher-directed curriculum creates a learning environment in which the teacher structures the 

day’s activities, the experiences for the students, and focuses on traditional academic instruction (Graue 

et al., 2004). Direct Instruction is a well-known and widely-used example of a teacher-directed 

curriculum, and has been linked to improved student outcomes in the short-term (Schweinhart, 1997). 

Direct Instruction is not always aligned with developmentally-appropriate practices. For example, 

worksheets are used in Direct Instruction, and research indicates that it is inappropriate practice to use 
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rote worksheets in early childhood (Copple & Bredkamp, 2009).  

2.5 Why Do the Differences in Instructional Approaches Matter?   

 In an exploration of the literature, the curricular approaches in each study varied, but evidence 

was found to indicate that curriculum with the most teacher-directed activities produced larger early 

academic gains (Dale & Cole, 1988; Karnes, Shwedel, & Williams, 1983; Karnes, Teska, & Hodgins, 1970; 

Miller & Dyer, 1975; Schweinhart, Weikart, & Larner, 1986). These studies involved the analysis of 

outcomes for children living in high-poverty or minority children.  

  One potential explanation is that minority students or students living in high-poverty benefited 

the most from highly-structured, teacher-directed activities. The theory is that teacher-directed 

curricular approaches are better and more easily aligned with assessments of student learning such as 

standardized tests (Graue et al., 2004). Curriculum packages that emphasized teacher-directed activities 

and approaches, such as the Distar curriculum, were found to be a good fit to student assessments of 

reading readiness and math skills (Karnes et al., 1970). This explanation is less about an alignment of 

activities for student learning and more about alignment of curriculum and testing/assessment. The 

cognitive advantage provided by these teacher-directed curricular approaches faded soon after the 

children received this instruction (Cole & Dale, 1991; Schweinhart et al., 1986; Karnes et al., 1983).  

  Prior research by Lawrence Schweinhart (1997) has found that child-initiated activities positively 

impact a child’s academic development, both in the short-term and in the long-run. In comparison to a 

teacher-directed curriculum, a “Nursery School model, in which children initiated their own learning 

activities with minimal teacher support,” which is essentially a child-initiated curriculum was also 

examined. Children in the teacher-directed programs intellectually outperformed children in child-

initiated programs during and up to a year after the pre-kindergarten program, but not thereafter.  

In a previous study of CPC curriculum, Graue et al. (2004) explored the effects of a blended 

instructional approach and found that High Child/High Teacher approach had the most positive effect on 
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student cognitive outcomes. Therefore, I hypothesize that student outcomes in this study will be 

significantly and positively affected in 3rd grade and 8th grade for students who experience a PK-3 

continuity of High Child/High Teacher instructional approach. This combination blends the positive 

effects of both instructional approaches and provides continuity in these foundational academic years.  

2.6 Continuity and Directedness of Instructional Approaches in a PK-3 Model  

  The PK-3 approach for building a solid foundation of early learning is gaining momentum in 

school districts throughout the United States such as Seattle’s Bremerton school district and New 

Jersey’s Abbott districts. This is of particular interest as the county experiences a widening achievement 

gap between white and minority students, as well as between poor students and middle/upper class 

students (Corcoran, 2011). PK-3 programs and elements are designed to encourage more stable and 

predictable learning environments, both of which are key elements in optimal scholastic and social 

functioning (Garmezy & Rutter, 1988; Masten & Garmezy, 1985). Participation in pre-kindergarten, 

kindergarten, and extended interventions, which is the full PK-3 model, may promote higher rates of 

school and home stability than would otherwise be expected.  One assumption of early interventions 

that continue into the primary grades is that the post program learning environment at home and in 

school can reinforce, limit, or neutralize earlier gains in learning, and thus should not be left to chance 

(Reynolds, Magnuson, Ou, 2006). Through the structuring of a continuous PK-3 program in which both 

parents and students understand the components and expectations of each grade level, the benefits of 

the program are assumed to be protected from the aforementioned fade-out effect. 

2.7 What Does Previous Research Find About the CPC Curriculum? 

  A previously published study regarding the role and effect of curricular approaches in the CPC 

program was conducted in 2004 by Graue et al. This study explored the effects of the interaction 

between pre-kindergarten curriculum type and parent involvement in the CPC program. However, in 

order to improve the ability of school districts to bring the components of this program to scale in other 
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contexts and achieve similar outcomes, this study needed to be conducted from a different standpoint. 

Currently, curriculum packages vary greatly among and within districts and schools. In order to 

implement PK-3 education successfully, advocates of this model of early childhood education cannot 

strictly adhere to one publication’s curriculum package. School districts must be allowed choice in the 

curriculum they adopt and implement within their early childhood classrooms. Therefore, the ability to 

bring the findings of the 2004 Graue et al. study to scale is very low. This paper explores basic 

instructional approaches, which are easily brought to scale elsewhere, can effect student outcomes. The 

point is to raise awareness about a basic blend of activities that can lead to increased cognitive 

outcomes for students. This will allow teachers throughout the country to implement these activities 

and learn how to align them along the PK-3 continuum for increased student success. As of yet, no 

studies exist on the continuity of the CPC instructional approaches and whether or not these were a 

contributing factors to the improved student outcomes that have so far been reported in the CLS. 

3. Research Questions & Hypothesis  

3.1 Question 1: Does continuity of an instructional approach throughout the PK-3 continuum positively 

affect student outcomes? Are these effects sustained over time?  

  My hypothesis it that a continuity of activities within the classroom will lead to increased test 

scores because a continuity of an instructional approach facilitates a child’s understanding of how to 

meet expectations in each grade level. In theory, this understanding eases the disruptions that occur 

during the transitions from pre-kindergarten to kindergarten and from kindergarten to elementary 

school. When students know what to expect in the classroom they are more able to participate, regulate 

self-control, and engage in their surroundings and learning. The cognitive outcomes explored in this 

paper are test scores from the Iowa Test of Basic Skills (ITBS), a standardized test administered to the 

students in Chicago Public schools at the end of each grade.   



14 
 

3.2 Question 2: Does the directedness of the instructional approach in the PK-3 years have an effect on 

outcomes for students? If so, which approach is best for outcomes in the short and long terms?  

  Previous findings indicate that students who experience child-initiated curriculum will 

outperform students who experience teacher-directed curriculum in the long-run, and that children who 

experience teacher-directed curriculum outperform students in child-initiated curriculum in the long-

run. Curriculum will be analyzed in two ways: a dichotomous coding scheme of either high child or low 

child and either high teacher or low teacher. Students will then be coded to test a hypothesis that 

students who experience a continuity of High Child/High Teacher together receive the greatest benefits. 

Developmentally-appropriate practice in pre-kindergarten and kindergarten is aligned with child-

directed instructional approaches while evidence indicates that children in poverty and/or minority 

children benefit from teacher-directed instructional approaches. Therefore, this combination may be 

the best approach for children in poverty and/ or minority children in PK-3 programs. If this hypothesis is 

confirmed, the implication is that this continuity and timing of instructional approaches should be 

implemented in all PK-3 models. I hypothesize that in the one-dimensional coding scheme, child-

initiated curriculum will have better effects for student learning outcomes. I hypothesize that in the two-

dimensional coding scheme, a High Child/High Teacher instructional approach will have the positive 

effect on student outcomes. The short-term outcome explored is the assessment at the end of 3rd grade 

and the long-term outcome explored is the assessment at the end of 8th grade.  

3.3 Question 3: Does the timing of each instructional approach matter? Do students who receive a 

positive, significant treatment in kindergarten or elementary school, but not in pre-kindergarten, also 

experience cognitive benefits?   

  Based on the findings in research Questions 1 & 2, the High Child/High Teacher instructional 

approach has significant, positive effects on student test scores for both math and reading. This reduced 

treatment time research question is of interest to policy-makers who work within constrained budgets. 
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If a treatment need only be administered in kindergarten and grades 1 – 3, then no pre-kindergarten 

treatment would be necessary to fund and implement. However, I hypothesize that if a student received 

treatment in this way, they would not experience positive, lasting effects because the continuity piece is 

missing and therefore, student benefits are not protected from fade-out.  

Table 2. Summary of Hypotheses 
Research Question Hypothesis 

Q1. Does continuity of an instructional approach 
throughout the PK-3 continuum positively affect 
student outcomes? Are these effects sustained?  

H1. My hypothesis it that a continuity of instructional 
approaches will result in increased test scores in 3rd 
grade (short term) and 8th grade (long term).  

Q2. Does the directedness of the instructional approach 
in the PK-3 years have an effect on cognitive outcomes 
for student? If so, which curricular approach is best for 
student outcomes in the short term & the long term? 
 

H2. My hypothesis is that in the one-dimensional coding 
scheme, the child-initiated instructional approach will 
have better effects for student learning outcomes in the 
long-run (8th grade) and that in the two-dimensional 
coding scheme, a High Child/High Teacher instructional 
approach will have the most significant, positive effects 
on student outcomes in both 3rd grade and 8th grade.   

Q3. Does the timing of each instructional approach 
matter? Do students who receive a positive, significant 
treatment in kindergarten and elementary school, but 
not in pre-kindergarten, also experience cognitive 
benefits?   

H3. I hypothesize that if a student received a 
continuous High Child/High Teacher instructional 
approach in kindergarten and grades 1 – 3 only but no 
pre-kindergarten treatment they are not protected 
from fade-out and will have negative cognitive effects.  

4. Methodology 

4.1 Sample Description 

  Data for this analysis come from the Chicago Longitudinal Study (CLS). The CLS provides the data 

for this paper and was designed to provide policy-relevant knowledge that can be used to help meet the 

educational needs of children in urban and other settings (Reynolds, 2000). Study children were born in 

1979 or 1980, and attended government funded pre-kindergarten programs in 1985-1986. As a 

consequence of living in school neighborhoods eligible for Title I funding, all children in this cohort were 

eligible for, and participated in, government-funded early childhood programs. Of the 77 official 

community areas in Chicago, study children in kindergarten attended 25 schools representing 17 

communities. Many of these schools were concentrated in the most disadvantaged community areas.  

  The original study sample consisted of 1,539 low-income children (989 CPC participants; 550 
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comparison group)2. Participants in the CPC program attended one of twenty centers; children in the 

comparison group attended one of seven all-day kindergarten programs in Chicago Public Schools 

system. The intervention is the federal and state-funded Chicago Child-Parent Center and Expansion 

Program, which began in 1967 (Reynolds & Temple, 1998, p.231). Sample children are among the most 

disadvantaged in the Chicago school system.  For example, in the kindergarten year, the children 

attended CPCs located in schools in which 66% of the families were low income, compared to 42% for all 

elementary schools in Chicago (Reynolds & Temple, 1998, p.234). 

  For the purposes of this study, the sample is restricted to participants who experienced the CPC 

program from prekindergarten and had school-age data available about the instructional approach 

implemented in the elementary schools they attended (n=981).   

4.2 Program Selection 

  In order to qualify for CPC enrollment, children must have resided in school neighborhoods that 

receive Title I funding. Enrollment is reserved for children and families in most educational need as 

determined by a screening. Children must not be enrolled in another pre-kindergarten program (e.g., 

Head Start) and parents must agree to participate in the program at least one ½ day per week.  

  Unlike most other early childhood education programs, the CPC model provides up to six years 

of continuous intervention. The program component that children participated in after prekindergarten 

is referred to as “follow-on” and children experienced from one to three years of follow-on. In the CPC 

follow-on years, a variety of educational resources were provided to help children make a successful 

transition from kindergarten (Conrad & Eash, 1983; Reynolds, 1994).   

 

                                                            
2 The comparison group participated in an alternative government funded kindergarten program in Chicago Public Schools. Sixty 
percent of the comparison group attended all-day kindergarten; 40 percent attended half-day programs.  
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4.3 Curriculum, Philosophy, Materials, and Activities in the CPC Model 

  The philosophy of the CPC model consistently emphasized early literacy acquisition and math 

skills through a diverse set of classroom and learning experiences (Reynolds, 2000).The foundational 

skills of recognizing letters and numbers, oral communication, listening, and an appreciation for reading 

and drawing were of primary importance. Schools in the CPC program are referred to as “center” and 

each center was directed by a Head Teacher. This person was an administrator, not a classroom teacher. 

The Head Teachers of each center were given the latitude to determine the curricular packages 

purchased for the schools and approaches teachers used in classrooms.  

  In pre-kindergarten in the 1980’s, CPC teachers began using the Chicago Early Assessment of 

Research and Evaluation (EARLY) curriculum (Naron & Perlman, 1981). This curriculum was comprised of 

a variety of instructional activities designed to support other instructional materials. The curriculum had 

three cognitive domains: a) body image and gross motor skills, b) perceptual-motor and arithmetic skills, 

and c) language (Reynolds, 2000). The Chicago EARLY program was used fairly consistently across 

centers. CPC Head Teachers had adequate budgets to purchase a variety of other curriculum materials: 

Peabody Language Development Kits, Alpha Time, Bank Street Reader, Math Their Way, and others. 

None of these commercially-produced curriculum materials were used exclusively (Reynolds, 2000). 

  Aside from curriculum materials, teachers also implemented a variety of activities designed to 

teacher students to learn to read and write. Field trips were especially emphasized in the CPC model 

because of the opportunity this activity type provided for parents to be involved in their children’s 

education. Prior studies of the CPC model curricular approaches found that from kindergarten onward, 

the centers were relatively structured toward the development of academic skills (Reynolds, 2000).   

4.4 Key Independent Variable for Curriculum  

  To determine the treatment of continuity and instructional approaches used in the CPC 

program, surveys were administered about activities in the PK-3 years retrospectively to Head Teachers 
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to obtain information about the activities that took place within their Child-Parent Centers from 1983-

1989. Head Teachers completed the surveys in 1995. Ratings by a long-time evaluator of the Child-

Parent Centers (and a founder of the Chicago Longitudinal Study) were used if Head Teachers or staff 

could not be located for these years. The survey consisted of ten questions, only eight of which are used 

in this study. Two questions, about teaching philosophy of the center and specific instructional materials 

in use, were open-ended questions and these questions are not included in the determination of 

instructional-approach for each center.  

Figure 3. Survey administered to Head Teachers about Curriculum 

Survey 
 

Center Name: 
Unit Number: 
Respondent: 
Date: 

Rate the extent to which your center’s curriculum contained the following activities and/or materials 
(1=minimal/never; 2=sometimes/occasionally; 3=often/always).  

How often did your curriculum 
contain the following:  

(1983-1985) 
Pre-kindergarten  

(1985 – 1986) 
Kindergarten 

Formal reading instruction  1   2 3 1 2 3 

Emphasis on basic skills 1 2 2 1 2 3 

Small group activities 1 2 3 1 2 3 

Large group activities 1 2 3 1 2 3 

Field trips  1 2 3 1 2 3 

Child initiated activities  1 2 3 1 2 3 

Teacher directed activities  1 2 3 1 2 3 

Learning centers  1 2 3 1 2 3 

Please briefly describe the teaching philosophy of the center: (e.g. direct instruction, traditional, basic 
skills, etc.) 

Please list the most frequently used (no more than 5) instructional materials for the classroom (i.e., 
specific names of readers, workbooks, etc.) 

 4.4.1 Coding Schemes 

  Centers rated as High Teacher (HT) rated themselves “often” on the following survey questions: 

formal reading instruction, emphasis on basic skills, large group activities, and teacher directed 

activities. The High Teacher instructional approach was created by adding the four ratings together, 
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resulting in a 12-point scale. If centers had a sum of 10 or higher for this scale, the center was rated as 

High Teacher. The “high” cutoff was determined because the highest ranking is one standard deviation 

above the mean. Any center with a sum score of 9 or lower for these survey questions was rated Low 

Teacher (LT).  

 Centers rated as High Child (HC) rated themselves “often” on the following survey questions: 

small group activities, field trips, child initiated activities, and learning centers. The High Child 

instructional approach was created from the sum of the ratings on these four survey questions. The 

threshold was “10” or higher for the High Child label. The “high” cutoff was determined because the 

high ranking is one standard deviation above the mean. Any center that had a sum score of less than 10 

for these four survey questions were rated as Low Child (LC). This formula was applied to center for pre-

kindergarten, kindergarten, and grades 1 – 3. See Appendix C for a distribution of the instructional 

approach across centers. 

  First, a one-dimensional coding scheme was applied to the centers so that they were HC, HT, LC, 

or LT. Then, this coding scheme was applied simultaneously so that centers could be rated as HC/HT, 

HC/LT, LC/HT, or LC/LT. If you add one standard deviation to the mean for each composite score then 

the maximum score was obtained (12 points).  

4.4.2 Notes about the Coding Schemes 

  Any center that had a consistent rating for all three surveys (pre-kindergarten, kindergarten, and 

grades 1 – 3) was rated as having a PK-3 curriculum. One of the principles of effectiveness of the PK-3 

model is that curriculum is aligned throughout these years of education. If a center exhibited consistent 

curriculum for these years, the curriculum was rated as “consistently HT/HC” or “consistently HT/LC” or 

“consistently LT/LC” or “consistently “LT/HC.” The standard for classification into these groups is relative 

and not absolute. Children in HT/LC, for example, did have opportunities for exploratory learning but it 

was less frequent than for children in centers rated “High Child” (Graue et al., 2004, p. 12).  
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4.5 Sample Partition 

  Students were categorized into one of six groups, using an interaction of receipt of the extended 

CPC dosage, which is referred to as PK-3 continuity, and the instructional approach implemented in the 

center they attended. Table 3 displays the number of students in each treatment group.  

Table 3.  Sample partition and description of each treatment group  

Group Treatment 
Number of 

Observations 

Group 1  Consists of students who had PK-3 continuity and attended a center with a 
High Child/High Teacher instructional approach. 

0=769 
1=212 

Group 2   Consists of the students who attended the centers in which there was an 
implementation of High Child/High Teacher instructional approach but did not 
receive a PK-3 continuity dosage3. 

0=768 
1=213 

Group 3  Consists of students who had continuity in Kindergarten and Grades 1 – 3 but 
only received a High Teacher/High Child instructional approach from 
kindergarten through third grade.  These students did not receive the High 
Teacher/High Child instructional approach in pre-kindergarten. 

0=870 
1=111 

Group 4  

 

Consists of students had did not have a PK-3 continuity dosage but were in the 
same centers as the students in Group 3.   

0=881 
1=100 

Group 5  

 

Consists of students had a PK-3 continuity dosage and received a consistently 
High Teacher instructional approach but no consistency in a child-initiated 
instructional approach.   

0=899 
1=82 

Group 6  

 

Consists of students had received either a High Child instructional approach or 
no consistency in instructional approaches at all. 

0=719 
1=262 

n=989  
Note: Eight students were dropped from the sample because of missing school-level information. 

4.6 Key Outcomes 

  The outcomes explored in this study are measures of student performance on reading and math 

comprehension tests in third and eighth grades. Chicago Public Schools administer the Iowa Test of Basic 

Skills (ITBS) in April of each year. These are measures of school achievement. Scores were reported in 

                                                            
3
 Students who attended the Donoghue Center were coded into Group 2, regardless of their dosage. 
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ITBS developmental standard scores. “As standard scores, they can be used to determine cognitive 

growth from year to year as well as to assess differential group performance across grades,” (Reynolds 

& Temple, 1998, p.236).  Individual and average test scores increase by grade level and scores range 

from 18 – 260, (Reynolds & Temple, 1994, p.236).  The ITBS is among the most reliable and valid of all 

standardized achievement tests (Linn, 1989).  See Table 4 for a distribution of third grade reading ITBS 

test scores by CPC center. A similar table for 8th grade outcomes is available in Appendix F.  

Table 4. Third Grade Mean Outcomes by Treatment. (Standard Deviation in Parentheses) 

Treatment Units  That Received This 
Treatment 

Number of 
Observations 
for Test Scores  

Mean 3rd Grade  
Reading Test 
Score for Group   

Mean 3rd Grade 
Math Test Score 
for Group   

Group 1: High Child/High 
Teacher & PK-3 continuity  

Unit 4581, Unit 5271, Unit 
6381, Unit 6661,  Unit 
6921, Unit 6941, Unit 
7191 

202 104.748  
(1.068)  

106.045 
(.809) 

Group 2: High Child/High 
Teacher & No PK-3 continuity 

Unit 4581, Unit 5271, Unit 
6381, Unit 6661,  Unit 
6921, Unit 6941, Unit 
7191 

168 91.756 
( 1.283) 

96.970 
(.978) 

Group 3: Continuity of High 
Child/High teacher in 
Kindergarten & Grades 1-3 but 
not in Pre-kindergarten 

Unit 2691, Unit 3001, Unit 
6301, Unit 6891, Unit 
6961  

102  104.353 
(1.516) 

96.970 
(.978) 

Group 4: No continuity but 
attended  the same centers as 
Group 3  

Unit 2691, Unit 3001, Unit 
6301, Unit 6891, Unit 
6961 

70 95.7   
(1.927) 

  100.7   
( 1.461)  

Group 5: Consistently High 
Teacher but no consistency for 
Child-Initiated along PK-3 
continuum. 

Unit 5651, Unit 5971, Unit 
6571 

78 96.5    
(1.751) 

100.520  
(1.534) 

Group 6: Consistently High 
child instructional approach or 
no consistency.    

Unit 3031, Unit 4311, Unit 
6282, Unit 4651, Unit 565, 
Unit 5971, Unit 6571 

217 97.641 
(1.082) 

101.600 
(.881) 

4.7 Models and Control Variables 

   There are several controls included in the model along with the key independent variable. The 

covariates included in the models are listed and described below.  A completed table of the mean of 

each covariate, by sample partition, can be found in Appendix E.   
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Model 2: Controls for socio-demographic information 

                                                                                                      

                         
                                                      

 

Child-Level Variables:  

 Gender: dummy variable in which boys were coded as 0; girls were coded as 1. While this is 

different than traditional gender coding schemes, this has been a tradition within CLS studies. This 

covariate is labeled as “male.” 

 Race: dummy variable in which black students were coded as 1; Hispanic students were coded as 

0. This covariate is labeled “race.” 

 Risk Indicators (age birth – 3): dummy variables in which any of the following were coded as 1 if 

the situation was true for the student: 

o 60% or greater poverty in school attendance area during kindergarten (“low_income”) 

o Having a mother as a single parent (“single_mom”) 

o Having a mother younger than 18 years old at the time of the CPC participant’s birth 

(“young_mom”) 

o Having a mother who did not graduate from high school “mom_HSdropout”) 

o Having four or more children in the participant’s household (“many_siblings”) 

o TANF participation (“TANF_participation”) 

o Participation in the national free lunch program “(free_lunch”)  

o Having a mother that was not employed either full-time or part-time 

(“mom_unemployed’”) 

These measures were created from administrative data sources finalized around May 2005 and 

missing values were supplemented with parent and student reports. 
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 Low birth weight: dummy variable to indicate whether or not the child was of a low birth weight. 

Data was collected on the birth weight of the CPC participants from birth records provided to the 

state of Illinois. “Many studies have documented a strong relationship between low birth weight 

status and adverse child outcomes, including poor school performance, behavioral problems, and 

need for special education services” (Temple, Reynolds, Arteaga, 2010, p.3) (see Reichman, 2005; 

Roth, Figlio, Chen, Ariet, Carter, Resnick, Morse, 2004; Pinto-Martin, Whitaker, Feldman, Cnaan, 

Zhao, Rosen-Bloch et al., 2004; Avchen, Scott & Mason, 2001; Andrews, Goldberg, Wellen, Pittman 

& Struening, 1995; and Chaikind & Cormon, 1991).  Low birth weight generally is defined as below 

2,500 grams, which is approximately 5 and a half pounds. A baby is categorized as having low birth 

weight is they weighed less than 2500 grams at the time of birth. This variable is labeled as 

“low_birthweight.” 

 History of child welfare involvement (age birth – 3 years old): dummy variable in which a child 

was coded as 1 if the child had a substantiated report of child maltreatment according to 

administrative records collected from the Illinois Department of Family and Social Service. All 

others were coded as 0. This variable is labeled “child_maltreatment.” 

Model 3: Controls for socio-demographic information and CPC program attributes 
 
                                                                                                     

                         
                                                                                                                

    

 Assignment to Special Education (from kindergarten –third grade): dummy variable to describe 

whether or not the student was ever assigned to special education from grades kindergarten 

through third grade. Assignment to special education would indicate that in addition to the CPC 

treatment, the student also received additional curricula in special education classrooms. This 

data was obtained from Chicago Public Schools’ administrative records. If a child was been 

assigned to special education in one or more times from kindergarten to third grade, they were 

coded as “1”; all others were coded as “0.” This variable is labeled “specialed.” 
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 Grade retention (Grades 1 – 3): dummy variable in which a child was coded as 1 if they ever 

experienced grade retention. They were coded as 0 if they were never retained.  Grade retention 

is an education practice in which children repeat a grade for not meeting minimum promotion 

requirements (Temple et al, 2010, p.5).  This variable is labeled “retained.” 

 Full-Day kindergarten: dummy variable to indicate whether or not the student experienced a full-

day kindergarten program. Students are coded as “1” if they attended full-day kindergarten and 

“0” if they did not. This variable is labeled “full_day.” 

 Two years of pre-kindergarten: dummy variable to indicate whether or not the student 

experienced additional years of pre-kindergarten. Students are coded as “1” if they had two years 

of pre-kindergarten and are coded as “0” if they only experienced one year of pre-kindergarten.  

 Co-Location: dummy variable to control for the effect of a student attending a pre-kindergarten 

center that was in, or close to, their elementary school. This variable is labeled “twoyears_prek.”  

Model 4: Controls for socio-demographic information, CPC program attributes, and prior 
achievement:  
                                                                                                      
                         

                                                                                                                               

   
 Prior Achievement (kindergarten assessment): This assessment controls for basic cognitive 

ability and is a measure of student’s prior achievement in kindergarten. These variables are 

labeled “kinder_reading” and “kinder_math.” 

Model 5: Controls for socio-demographic information, CPC program attributes, and prior achievement, 
and parent involvement: 
          
                                                                                          
                          

                                                                                                                               (              )

                         

 Parent Involvement (grades 1 – 3): Survey administered to teachers who filled out their 

assessment of parent involvement in school in grades 1 – 3 and is called “parent_involvement.” 
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5. RESULTS 

5.1 Effects of Continuity  

  For the initial analysis, I ran unadjusted regressions to examine whether or not there was a 

significant effect for continuity along the PK-3 continuum in the CPC program. Coefficients are 

interpreted as an increase or decrease in test scores.  Results from the unadjusted regressions show that 

there was a significant, positive effect associated with receiving PK-3 continuity in most instances but 

that the directedness of the continuity does indeed matter. This will be explored more in the section 5.2. 

Table 5 shows the results for unadjusted logistic regressions.  

Table 5. Unadjusted Mean Test Scores by PK-3 Characteristics 
Treatment 3rd  grade  

reading score 
on 3rd grade 
math score 

8th grade 
reading score 

8th  grade 
math score 

Group 1: High Child/High Teacher & PK-3 
continuity  

7.940*** 
(1.305) 

5.136*** 
(1.024) 

9.901*** 
(1.682) 

8.498*** 
(1.417) 

Group 2: High Child/High Teacher & No 
PK-3 continuity 

-8.718*** 
(1.392) 

-6.478*** 
(1.085) 

-5.629*** 
(1.798) 

-7.810*** 
(1.502) 

Group 3: Continuity of High Child/High 
teacher in Kindergarten & Grades 1-3 but 
not in Pre-kindergarten 

6.410*** 
(1.730) 

4.805*** 
(1.346) 

2.535 
(2.234) 

2.540 
(1.883) 

Group 4: No continuity but attended  the 
same centers as Group 3  

-3.300 
(2.058) 

-1.577 
(1.602) 

-0.962 
(2.643) 

-0.267 
(2.229) 

Group 5: Consistently High Teacher but no 
consistency for Child-Initiated along PK-3 
continuum. -2.453 

(1.961) 
-1.791 

(1.534) 
-4.352* 
(2.530) 

-3.662* 
(2.133) 

Group 6: Consistently High child 
instructional approach or no consistency.    

-1.463 
(1.301) 

-0.737 
(1.012) 

-3.591** 
(1.635) 

-1.076 
(1.382) 

 n=835  n=837 n=873 n=873 

There are consistently significant and positive effects on test scores for PK-3 continuity for 

Group1, who experienced a High Child/High Teacher instructional approach, and these effects are 

sustained over time. There is a significant, positive effect for the students in Group 3, who experienced 

High Child/High Teacher in kindergarten and elementary school only (no pre-kindergarten) in third grade 

but this effect is not sustained over time. This provides insight that the continuity from pre-kindergarten 

through third grade is necessary for the sustained positive effect because Group 3 missed that pre-

kindergarten exposure. Students in Group 2 who experienced the same instructional approach but only 



26 
 

received this in pre-kindergarten demonstrate that this lack of continuity resulted in significant, negative 

effects.  Additionally, there are significant, negative effects for the treatment in Group 5 on eighth grade 

reading and math scores. These students received PK-3 continuity but the continuity was of High 

Teacher instructional approach only. Students in treatment Group 4, who did not receive PK-3 

continuity, did not have significant results. Tables in Appendix G (G1 – G4) provide detailed results.  

Unadjusted results are not entirely useful for establishing a direct relationship between test 

scores and continuity or directedness of instructional approach.  To better understand the relationship 

between PK-3 program characteristics and subsequent test scores, I run a series of logistic regressions 

controlling for covariates; socio-demographic information (Model 2) and socio-demographic information 

plus CPC program attributes (Model 3).    

5.2 Effects of Directedness 

  The directedness of instructional approach, as discussed in Section 5.1, does indeed have a 

significant effect on test scores and there is a difference for effects in the short-run and long-run. Table 

6 displays the summary information of coefficients for logistic regressions using Model 2 and Model 3. 

The inclusion of CPC program attributes in Model 3 reduces the significance and magnitude of the effect 

of instructional approach.  More detailed tables are available in Appendix G, Tables G.5 – G7. Each group 

was included in the same regression, leaving Group6 out as a comparison group. Results from each 

model show that the directedness of an instructional approach does have an effect on student 

outcomes, in both the short term and the long term.  There is a significant, positive effect for students 

who experience a High Child/High Teacher instructional approach for third grade reading tests and that 

this is sustained through eighth grade but for math scores, this instructional approach was only 

significant and positive in eighth grade for Model 2. The High Child/High Teacher instructional approach 

was consistently significant and positive for all tests, in all grades for Model 3. For students who did not 

experience a continuous dosage of this in pre-kindergarten but did experience High Child/High Teacher 
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instructional approaches in Kindergarten and grades 1 – 3, there were significant and positive effect on 

outcomes in all tests, in all grades when analyzed using Model 2 but only third grade reading scores are 

significantly, positively affected when using Model 3.  Other coefficients of significance in Model 2 were 

being male and participation in TANF and the national Free/Reduced Lunch program. Additional 

covariates of significance in Model 3 were being male, participation in TANF and the national 

Free/Reduced Lunch program, and being retained.  

Table 6. Regression Results for Models 2 and 3: PK – 3 Coefficients Only  

Treatment Group    Model 2 – Third Grade  Model 2 – Eighth 
Grade  

Model 3 – Third Grade  Model 3 – Eighth Grade  

Reading Math Reading Math Reading Math Reading Math 

Group 1: High 
Child/High 
Teacher & PK-3 
continuity  

5.146** 
(2.328) 

4.463** 
(2.038) 

10.17** 
(3.819) 

7.129 
(4.448) 

4.152* 
(2.014) 

3.739* 
(1.870) 

9.064*** 
(2.948) 

6.386* 
(3.590) 

Group 2: High 
Child/High 
Teacher & No 
PK-3 continuity 

-5.508** 
(2.475) 

-3.798** 
(1.713) 

0.756 
(3.087) 

-3.111 
(2.792) 

-4.048* 
(2.097) 

-2.717 
(1.680) 

1.257 
(2.426) 

-2.364 
(1.978) 

Group 3: 
Continuity of 
High Child/High 
teacher in 
Kindergarten & 
Grades 1-3 but 
not in Pre-
kindergarten 

7.498* 
(3.984)  

5.306* 
(2.994) 

6.057** 
(2.309) 

4.488** 
(2.141) 

5.861 
(3.614) 

3.923 
(2.819) 

3.308* 
(1.836) 

2.029 
(1.988) 

Group 4: No 
continuity but 
attended  the 
same centers as 
Group 3  

-2.039 
(2.755) 

-0.935 
(1.931) 

1.369 
(3.007) 

0.896 
(2.328) 

-1.944 
(1.980) 

-1.083 
(1.768) 

0.340 
(2.725) 

-0.0189 
(1.853) 

Group 5: 
Consistently 
High Teacher 
but no 
consistency for 
Child-Initiated 
along PK-3 
continuum. -1.116 

(2.058) 
-0.519 

(2.437) 
0.961 

(2.188) 
-0.488 

(2.243) 
-1.724 

(1.806) 
-0.900 

(2.096) 
-0.001 

(1.828) 
-1.223 

(1.619) 
Observations 837 835 873 873 837 835 873 873 
R-squared 0.145 0.112 0.117 0.137 0.299 0.264 0.221 0.254 
(Note: Complete results are found in Appendix G, Tables G5 – G8.) 
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  There were no significant effects for inconsistent, low-child and/or low-teacher instructional 

approaches, the treatment received by Group 4, or a consistently, High Teacher-only instructional 

approach, the treatment received by Group 5, in Model 2 or Model 3. See Appendix G (Tables G5 – G7) 

for additional information about covariates. 

5.3 Effects of Timing of Instructional Approaches   

  This question is answered through an analysis of the differences between Group 1 and Group 3. 

These two treatments experienced different effects in outcomes and the level of significance changed 

depending on the model used for the analysis. Group 3 did not receive the High Child/High Teacher 

instructional approach in pre-kindergarten but then received it for the rest of the PK-3 continuum. 

Group 1 received the High Child/High Teacher instructional approach for the entire PK-3 continuum and 

this, as shown by the results from Models 2 and 3 in Table 6, makes all the difference. Group 3 has 

positive and significant effects consistently in Model 2 but not in Model 3. In all cases except one (8th 

grade math scores in Model 2), Group 1 has consistently significant and positive results. There are 

increased test scores for both treatments but the results for Group 1 are more robust and of a greater 

magnitude than the results for Group 3. Therefore, the conclusion can be drawn that timing and dosage 

do matter for instructional approaches in the PK-3 continuum. Students must receive the High 

Child/High Teacher instructional approach in pre-kindergarten and then in kindergarten and grades 1 – 3 

in order to experience cognitive benefits.  

5.4 Sensitivity Analysis 

  In order to test the robustness of these results, additional logistic regressions were run with the 

addition of covariates. 

  Model 4: This model controls for some measure of prior achievement. For examinations of 

reading test scores in 3rd and 8th grade, the student’s kindergarten reading ITBS score was included in 

the model. The student’s kindergarten math ITBS score was added to the models when math test scores 
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in 3rd and 8th grade were being examined. The results for Model 4 are interesting. Group 1 has significant 

results when Model 4 is used for 3rd grade math scores and 8th grade reading scores.  In the results for 

Model 4, Group 4 which consists of students who experienced no continuity at all, had negative effects 

in 3rd grade. All other effects were not significant. These results are not surprising because controlling 

for kindergarten achievement is, in a sense, over-controlling and removing the effect of the CPC program 

through kindergarten. The effects seen in Tables G.8 – G.9 are displaying the effect for the elementary 

school component of the CPC program.  

  Model 5: When Model 5 is used, there are no significant results in 3rd grade and only Group 1 

has significant effects in 8th grade. This could indicate that tests at third grade are too close to receipt of 

the treatment and the effect is more easily seen in 8th grade, when there has been some distance from 

the treatment. Therefore, the results of the continuous, High Child/High Teacher treatment were most 

robust to variations on models but not absolutely robust. Alternative specifications are recommended in 

future research on these treatments. Parent involvement is a measure that is affected by and changed 

by the CPC program. Therefore, these results are not surprising. 

   Lastly, as an additional robustness test Appendix I contains two tables with regression results for 

an analysis of Group 7, the original CLS comparison group (students who did not receive any CPC 

treatment at all).  

6. Discussion 

6.1 Contributions to PK-3 Research 

  Results from this study make several contributions that this paper makes to the body of PK-3 

knowledge. Because the PK-3 movement has only recently gathered momentum as a method of 

increasing school readiness, preventing fade-out, and closing the achievement gap, this paper 

contributes evidence about the role of PK-3 instructional approaches and confirms the importance of 

continuity, especially continuity of evidence-based, high quality instructional approaches. 
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6.1.1 Indicators of Quality 

  This paper indicates that the instructional approaches in the PK-3 continuum can be used as a 

measure of quality in a set of criteria for determining high quality early education programs. Students in 

the center that experienced a PK-3 continuity of a High Child/High Teacher instructional approach had 

both early and lasting cognitive benefits in reading and math tests. Therefore, this research provides 

another possible measure of quality when determining whether or not a program is “high quality.” The 

magnitude of the effect was interesting and not to be underestimated as an important predictor of 

future academic success. The negative impact seen on test scores of students who did not experience 

the continuous High Child/High Teacher instructional approach, Group 4 and Group 5, confirms that 

poor instructional approaches can be detrimental for students.  

6.1.2 Differences in Effect When Curriculum is Not Aligned across PK-3  

  The difference between achievement for Group 1 and Group 3 indicates that simply receiving a 

high quality instructional approach during the traditional elementary school years is not adequate for 

generating and sustaining academic gains. Academic gains can be made in pre-kindergarten and 

protected by follow-on in a comprehensive, aligned, high quality approach in kindergarten through third 

grade. While Group 3 did not experience negative effects as a result of missing the entirety of the PK-3 

continuum, they did not experience the consistently  significantly and positive effects the students in 

Group 1 who experienced the High Child/High Teacher instructional approach along the entire PK-3 

continuum. This is illuminating for teachers, legislators, parents, district administrators, and developers 

of curricula who must understand the necessity of PK-3 continuity and alignment.  

6.2 Limitations 

   The paper has several limitations that may influence the results of the analysis and must be 

considered before discussing policy implications.  
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6.2.1 Categorization of Instructional Approach – This is the primary limitation of the paper as the 

categorization of the curriculum is  based on a set of 8 survey questions and the differences 

between High Child and Low Child categories are based are based on survey questions that do 

not have a great variation in responses.  There may have been other measures that contributed 

to the curricular approach in each center that were not taken into account.  

6.2.2 Selection Bias – An important methodological problem in this paper, as in any longitudinal study, 

is selection bias. Selection bias occurs when participation in a program or treatment is 

nonrandom and there are unobserved predictors of both participation and the outcomes of 

interest that are not included in the analysis. Because only children who met Title I 

requirements were eligible for participation in the CPC, the issue of selection bias is one to 

consider in any analysis. Selection bias is minimized by the control variables related to socio-

economic status and risk factors control for this selection bias. The selection bias that results 

from sample attrition has been explored in many studies using the Chicago Longitudinal Study 

data but  (Ou, 2003; Reynolds and Temple, 1995, 1998) and there has been no evidence that 

selection bias arises from attrition in these prior studies.  

6.2.3 External and Internal Validity – These data are specific to the CPC program which is a unique 

intervention that does not exist in multiple cities throughout the country. The survey 

information upon which the coding scheme was constructed may or may not accurately reflect 

activities taking place in early childhood classrooms across the country. It is not nationally 

representative. Additionally, social desirability bias may be found in the Head Teacher 

Curriculum Survey. Because these surveys were administered retrospectively, Head Teachers 

may have wanted to reflect favorably on the curriculum implemented in their schools. Social 

desirability bias is the tendency of respondents to answer questions in a manner that will be 

viewed favorably by others. It can take the form of over-reporting good behavior or under-
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reporting bad behavior in self-reports, especially questionnaires (Crowne and Marlowe, 1960). 

While this may be a concern, there were experts on the program who provided a measure of 

inter-rater reliability by checking the accuracy of the survey answers with the actual activities 

taking place in the CPC centers.   

  Lastly, this study could not control for true school quality which is important to include 

in an examination of student outcomes. Several attempts were made to control for school 

quality but the variable was not useful in the analysis. Feature of CPC are generally considered 

to be measures of school quality so a different, robust measure of school quality in any or all of 

the PK-3 grade levels would contribute to the reliability and strength of the model and results. 

7. Policy Implications 

7.1 Early Childhood Education Policies on the State Level 

   This paper provides evidence that the instructional approach taken in early childhood education 

interventions has an impact on student outcomes both in the short-run and the long-run. This research 

confirms that the PK-3 model can produce significant, positive effects for students. State legislators and 

commissioners of education should seek ways to strengthen and increase statewide PK-3 initiatives.  

More specifically, other significant predictors of the effects on cognitive outcomes throughout the 

various specifications were also TANF participation and enrollment in the Free and Reduced Lunch 

program. Therefore, the findings of prior research confirmed that children living in high-poverty receive 

positive effects from an instructional approach that provides a structured environment with ample 

opportunities for student engagement. As Karnes (1992) found, a teacher-directed curriculum is well-

aligned with student assessments and this kind of preparation may also be beneficial for students in 

high-poverty. Therefore, policy-makers on the state level, where much of early childhood education 

policy is determined, should propose legislation that encourages the implementation of a High 

Child/High Teacher instructional approach in the PK-3 continuum. 
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7.2 Funding of Early Childhood Education Programs 

   Early childhood funding is a contentious issue in many state legislatures. State budgets are 

often in the red and legislators are hesitant to raise taxes on citizens, even if it to fund interventions that 

have proven to have a high return on investment. The funding implication of these findings are that 

state legislators would be making a sound investment for their states when they fund early childhood 

education programs that implement a High Child/High Teacher approach and are aligned in the PK-3 

curriculum. By funding this evidence-based instructional approach, students experience early academic 

gains that are protected from fade-out as evidenced by the differences in performance on ITBS math 

and reading tests between Group 1 and Group 2.  

7.3 Early Childhood Teacher Preparation Programs 

   There are policy implications for colleges of education. Those programs that prepare people to 

become early childhood teachers should include a component on the administering of each curricular 

approach. These students should also be educated about the PK-3 continuum, and most importantly, 

about the interaction between PK-3 education and instructional approaches.  Currently, teachers receive 

either an early childhood license or an elementary certification. Teacher preparation programs could 

begin the movement towards certifying teachers with a PK-3 license. This would involve a deeper 

understanding of child development during the PK-3 years and intensive training in implementing a 

curriculum that involves a High Child/High Teacher approach. 

7.4 Competitive Federal Grant Criteria 

   Federal grants from the Department of Education have not emphasized the curricular approach 

when awarding funding for early childhood education programs. The findings of this study indicate that 

the implementation of the High Child/High Teacher instructional approach is an indicator of a high 

quality program and this should be taken into account when establishing criteria for grant programs. 

Competitive grant programs increasingly target younger learners, as the new “Early Learning Challenge” 
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grant addition to the Race to the Top grant demonstrated. The requirement of not just an “evidence-

based” curriculum but specifically, a curriculum that involves a High Child/High Teacher approach would 

be a method of ensuring that the grant money is used well. Programs that target children living in high-

poverty and include this instructional approach in their PK-3 model would be appropriate recipients of 

competitive grant money. The Midwest Expansions of the CPC program currently taking place in school 

districts in Minnesota, Illinois, and Wisconsin will provide an example for this criteria being included in a 

program that won a competitive Investing in Innovation (i3) grant. 

7.5 Implications for Parents 

  These findings have implications not only for educators but for parents as well. For those 

parents who live in states with quality ratings systems for early childhood education, parents can 

advocate for an inclusion of a curriculum rating to be included in these systems. This information would 

inform parents about the approach used in each center and the known impact of these approaches on 

student outcomes. Additionally, parents are some of the strongest advocates early childhood education 

programs have, and their role in obtaining a PK-3 model in their school districts is not to be 

underestimated. With the evidence provided in this study, parents have adequate information to meet 

with district administrators and legislators to lobby for a PK-3 model that incorporates a High Child/High 

Teacher instructional approach to be implemented in their district and/or state. 

7.6 Implications for Researchers 

   Researchers have struggled to identify clear policy-alterable characteristics of program quality 

other than expenditures per student and teacher-pupil ratios. This study provides evidence that the 

subject is worthy of future research. This model is limited to the participants of the Chicago Child-Parent 

Centers which is not a representative sample of students across the United States. A broader, more 

comprehensive study should be funded and conducted to examine the role of curriculum in early 

childhood as an intervention to improve school readiness and produce significant outcomes for 
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students. One specific suggestion would be to merge the coding scheme used in this paper with the 

coding scheme used in the Graue et al. (2004) paper and see what effects can be determined when this 

merged, comprehensive coding scheme is used to classify centers a High Child, etc. 

7.7 Bringing the CPC program Components to Scale 

  While the CPC model is not being brought to scale across the country, it is possible to bring this 

positive aspect of the model to scale in almost any early childhood education program. By incorporating 

both curricular materials and classroom philosophies that are high on child-initiated activities while also 

high on teacher-directed activities, early childhood programs may be able to replicate some of the 

benefits that CPC participants received. 

Conclusion  

  The PK-3 model of education, if implemented in a high quality manner, can do much to close the 

achievement gap for students from high-poverty backgrounds. This study finds that variation in 

implementation approaches is associated with significant differences in test scores in both the short 

term and long term. The High Child/High Teacher approach in this paper produced effects for students 

of such significance and magnitude that the subject warrants future research and randomized 

experiments, if possible, to determine if these effects are truly robust. If they are indeed robust, this 

instructional approach in a PK-3 continuum could revolutionize early education and the rate of academic 

success experienced by America’s at-risk children. It is not enough to provide a year or two of early 

instruction or a particular curriculum in elementary school – there is evidence that a continuous delivery 

of high quality instruction and experiences for children for the first five or six years of school is the 

intervention that will produce the most lasting and positive cognitive outcomes for children.  
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APPENDIX A – Figure 4. Program Model for Chicago Child-Parent Centers 
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APPENDIX B –Figure 5. Alternative Pathways Leading to Adult Well-Being 

 



44 
 

APPENDIX C: Table 7. Centers Coded for PK-3 Continuity 

Center Curriculum Classifications  

CPCSITE Count1 groups teach dir child init teachk childk teach13 child13 pk child=3 

High 
Child/High 
Teacher UNITK 

WheatleA 77 loT/hiC 8 12 11 11 11 10 3 x11 2691 

DelanoA 38 hiT/LoC 11 9 10 12 11 9 1 x11 3001 

Dewey A 50 loT/hiC 9 11 11 11 12 7 2 x1x 3031 

DickinsA 51 hiT/LoC 12 6 7 11 12 6 0 xxx 4311 

FergA 61 hiT/hiC 10 11 12 12 12 12 2 111 4581 

MasonA 41 loT/hiC 7 11 9 11 11 11 2 xx1 4651 

ParkerA 21 hiT/hiC 10 12 12 11 12 10 3 111 5271 

CockrelA 44 hiT/LoC 12 8 10 11 12 8 0 x1x 5651 

JoynerA 54 hiT/LoC 12 7 12 12 12 7 1 x1x 5971 

Von HumA 66 loT/hiC 9 11 11 12 12 8 2 x1x 6282 

WadsworA 27 loT/loC 9 6 12 11 12 10 0 x11 6301 

HansA 50 hiT/hiC 12 11 10 10 12 11 2 111 6381 

Oliv/A 37 hiT/LoC 12 9 12 9 12 9 1 xx1 6571 

FarrenA 64 hiT/hiC 12 10 8 12 12 11 2 111 6661 

DonohuA 92 hiT/hiT 10 11 12 11 9 11 2 11x 6791 

Dumas A 27 loT/hiC 9 11 10 10 11 11 2 x11 6891 

MillerA 58 hiT/hiC 12 12 12 10 12 12 3 111 6921 

JohnsonA 25 hiT/hiC 11 10 12 10 11 10 2 111 6941 

OvertoA 42 loT/hiC 9 11 11 11 11 10 2 x11 6961 

ColeA 51 hiT/hiC 11 10 12 10 12 12 1 111 7191 

 
251 8 

        
6860 

 
738 3 

        
6790 

  
1 

        
4060 

  
1 

        
2250 

  
1 

        
6791 

 
976 989 
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APPENDIX D – Table 8. Sample Construction 

Group  Instructional Approach  PK-3 
Continuity  

Number of Observations  

Group1  High Child/High Teacher  Yes  0=769 
1=212 

Group 2   High Child/High Teacher  No 0=768 
1=213 

Group 3  High Child/High Teacher in Kindergarten and Grades 1 – 3 
only  

Yes  0=870 
1=111 

Group 4  

 

High Child/High Teacher in Kindergarten and Grades 1 – 3 
only  

No  0=881 
1=100 

Group 5  

 

High Teacher  Yes  0=899 
1=82 

Group 6  

 

All Others  No  0=719 
1=262 

n=981 

 

Two students who were coded as anyprek==1 and extgroup==0 and attended CPC schools in elementary 

school years. They were coded as having attended unitk2=6860 but both attended unitk2==5651 at 

some point during their school-age years. These two students were re-coded as having attended 

unitk2==5651. (Stuid=28132972 and Stuid=28134002). One student was coded as anyprek==1 and 

extgroup==1 and having attended unitk2==6790. This student was re-coded as attending unitk2=6791. 

(Stuid=28286880). 

JUSTIFICATION FOR DROPPED STUDENTS: Total students dropped: 8 

Six students were coded as anyprek==1 and unitk2==6860. No CPC site was identified throughout their 

pre-k, k, or school-age enrollment. They were dropped from the sample. (Stuid= 29229546; Stuid= 

29032858; Stuid= 29032149; Stuid= 28329598; Stuid= 28134096; Stuid=28132468).Two students were 

coded as anyprek==1 but their unitk2 assignment was unitk2==6790. They were re-coded as having 

attended unitk2==6791. (Stuid=28908784 and Stuid=28328796).One student was coded as anyprek==1 

and unitk2==2250. No CPC site was indentified throughout their pre-k, k, or school-age enrollment. They 

were dropped from the sample. (Stuid=28490100). One student was coded as anyprek==1 and 

unitk2==4060. No CPC site was identified throughout this student’s pre-k, k, or school-age enrollment. 

This student was dropped from the sample. (Stuid=28525117).   
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APPENDIX E – Table 9. Complete Descriptive Statistics: Mean of All Covariates By Sample Partition 

Table 5.  Descriptive Statistics by Treatment Group – Mean of Each Covariate 

 Covariate Range Group1  
n=212 

Group2 
n=213 

Group3 
n=111 

Group4 
n=100 

Group5 
n=82 

Group6 
n=262 

Male 
0 – 1  

.599 
(.034) 

.493 
(.0343) 

  .505   
(.048)   

.52 
(.050) 

.476  
  (.055)    

.494   
(.031) 

Black 
0 – 1  

.995 
(.005) 1  1  1 1  

.813  
(.024) 

child_maltreatment (1=substantiated case) 
0 – 1  

.033 
  (.012) 

.033   
(.012)      

.036   
(.018) 

.01        
(.01) 

 
(omitted) 

.042 
(.012) 

low_birthweight (1=<2500 grams) 

 0 – 1 
.109    

(.022) 
.151  

  (.025) 
.122 

(.032) 
.074 

(.027) 
.160  

  (.041) 

.085    
 (.018) 

 

single_mom 
0 – 1 

.717 
  (.031) 

.845   
 (.025) 

.812   
(.037) 

.73   
(.045) 

.841 
  (.041)      

.718  
(.028) 

low_income (1=<60% poverty in school in 
kindergarten) 0 – 1 

.519 
   (.034)    

.620    
(.033) 1   1 

 . 683  
  (.052) 

.958     
(.012) 

young_mom (1=mom >18 years at child’s 
birth) 0 – 1 

.108  
 (.021)       

.221     
(.028) 

.153    
(.034) 

.1    
(.030)       

.195   
 (.044) 

.153   
(.021) 

mom_HSdropout (1=mom is high school 
drop-out, age 0-3) 0 – 1 

.3632 
   (.033) 

.577   
 (.034) 

.550 
(.047) 

.45       
(.05) 

.512    
(.056) 

.569  
  (.031) 

many_siblings (1= 4+ siblings, age 0-3)  
0 – 1 

.146 
   (.024) 

.164  
 (.025) 

.180   
(.037) 

.1   
(.030) 

.220  
  (.046) 

.164 
(.023) 

TANF_participation 
0 – 1 

.580 
 (.034)   

.685 
   (.032) 

.712  
(.043) 

.67    
(.047) 

.659  
  (.053) 

.569  
(.031) 

free_lunch  
0 – 1 

.792   
 (.028) 

.892  
(.021)   

.856 
(.033) 

  .82    
(.039) 

.829   
 (.042) 

.847   
(.022)      

twoyears_prek 
0 – 1 

.646    
(.033) 

.559    
(.034) 

.531   
(.048) 

.56   
(.050)   

.415 
(.055)   

.473  
(.031) 

kinder_reading 
25 – 97  

  66.731   
(.842) 

60.774  
(.956) 

65.387  
(1.170) 

64.86    
(1.367) 

58.354   
(1.403) 

57.515 
(.751) 

kinder_math  
28 – 94  

62.590 
( .970) 

57.568  
(1.093) 

59.198   
(1.301) 

59.14   
(1.503) 

  57   
(1.523)   

56.767   
(.953) 

parentinvolvement   
1 – 5  

3.063     
(.0625)   

2.355   
(.072)    

3.036  
(.088) 

  2.538   
(.111) 

2.480   
(.100) 

2.710   
(.069) 

retained  
0 – 1  

.109    
(.021)      .207   (.028) 

.0900 
(.027) 

.13   
(.034)  

.159  
(.041)   

.198   
(.025)  

specialed  
0 – 1  omitted 

.019    
(.009) 

.009    
(.009) 

.02   
(.014)     omitted 

.008   
(.005)     

full_day 
0 – 1  

.722    
(.031) 

.859    
(.024)    

.423  
(.047) 

.57    
(.050) 

.683 
(.052) 

.332   
(.029)      

Collocated 
 0 – 1  

.542  
( .034) 

.207    
(.028)  omitted omitted 

.317    
(.052) 

.393    
(.030)    
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APPENDIX F: Table 10. Mean Test Scores 

 

Eighth Grade Mean Outcomes by Treatment  

 

Treatment  Units   
Number of 

Observations for 
Test Scores  

Eighth Grade Reading 
Mean Test Score 

(Standard Deviation 
in Parentheses)  

Eighth Grade Math 
Mean Test  Score 

(Standard Deviation 
in Parentheses) 

Group1: High 
Child/High Teacher 

& PK-3 continuity  

Unit 4581, Unit 5271, 
Unit 6381, Unit 6661,  
Unit 6921, Unit 6941, 

Unit 7191 

205 
154.737 
(1.499) 

155.859 
(1.3257)  

Group2: High 
Child/High Teacher 

& No PK-3 
continuity 

Unit 4581, Unit 5271, 
Unit 6381, Unit 6661,  
Unit 6921, Unit 6941, 

Unit 7191 

177 
142.672 
(1.541)    

143.130   
(1.363) 

Group4: No 
continuity but 

attended  the same 
enters as Group 3  

Unit 2691, Unit 3001, 
Unit 6301, Unit 6891, 

Unit 6961  
105 

 149.391 
(1.868)   

151.591   
(1.403) 

Group5: 
Consistently High 

Teacher but no 
consistency for 

Child-Initiated along 
PK-3 continuum. 

Unit 2691, Unit 3001, 
Unit 6301, Unit 6891, 

Unit 6961 
72 

146.278 
(2.347) 

149.111 
(1.694)  

Group5: 
Consistently High 

Teacher but no 
consistency for 

Child-Initiated along 
PK-3 continuum. 

Unit 5651, Unit 5971, 
Unit 6571 

79 
143.203 
(2.592) 

  146.025 
(2.061) 

Group6: No 
consistency.    

Unit 3031, Unit 4311, 
Unit 6282, Unit 4651, 

Unit 565, Unit 5971, 
Unit 6571 

235 
144.536  
(1.399) 

148.570 
(1.168) 
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APPENDIX G: Regression Tables 
 

Table G1. Model 1 - Unadjusted Regression Results for Third Grade Reading Scores 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

  

Table G2. Model 1 - Unadjusted Regression Results for Third Grade Math Scores 

 (1) (2) (3) (4) (5) (6) 
VARIABLES ssmath3 ssmath3 ssmath3 ssmath3 ssmath3 ssmath3 

       
group1 5.136***      
 (1.024)      
group2  -6.478***     
  (1.085)     
group3   4.805***    
   (1.346)    
group4    -1.577   
    (1.602)   
group5     -1.791  
     (1.534)  
group6      -0.737 
      (1.012) 
Constant 100.9*** 103.4*** 101.6*** 102.3*** 102.3*** 102.3*** 
 (0.502) (0.487) (0.471) (0.464) (0.466) (0.516) 
       
Observations 835 835 835 835 835 835 
R-squared 0.029 0.041 0.015 0.001 0.002 0.001 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Note: See group definitions in Appendix F, Table 10, on page 48. 

 (1) (2) (3) (4) (5) (6) 
VARIABLES ssread3 ssread3 ssread3 ssread3 ssread3 ssread3 

       
group1 7.940***      
 (1.305)      
group2  -8.718***     
  (1.392)     
group3   6.410***    
   (1.730)    
group4    -3.300   
    (2.058)   
group5     -2.453  
     (1.961)  
group6      -1.463 
      (1.301) 
Constant 96.81*** 100.5*** 97.94*** 99*** 98.95*** 99.10*** 
 (0.641) (0.624) (0.604) (0.595) (0.599) (0.662) 
       
Observations 837 837 837 837 837 837 
R-squared 0.042 0.045 0.016 0.003 0.002 0.002 
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Table G3. Model 1 - Unadjusted Regression Results for Eighth Grade Reading Scores 

 (1) (2) (3) (4) (5) (6) 

VARIABLES ssread8 ssread8 ssread8 ssread8 ssread8 ssread8 

       

group1 9.901***      

 (1.682)      

group2  -5.629***     

  (1.798)     

group3   2.535    

   (2.234)    

group4    -0.962   

    (2.643)   

group5     -4.352*  

     (2.530)  

group6      -3.591** 

      (1.635) 

Constant 144.8*** 148.3*** 146.9*** 147.2*** 147.6*** 148.1*** 

 (0.815) (0.810) (0.775) (0.759) (0.761) (0.848) 

       

Observations 873 873 873 873 873 873 

R-squared 0.038 0.011 0.001 0.000 0.003 0.006 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
 
Table G4. Model 1 - Unadjusted Regression Results for Eighth Grade Math Scores 
 

 (1) (2) (3) (4) (5) (6) 

VARIABLES ssmath8 ssmath8 ssmath8 ssmath8 ssmath8 ssmath8 

       

group1 8.498***      

 (1.417)      

group2  -7.810***     

  (1.502)     

group3   2.540    

   (1.883)    

group4    -0.267   

    (2.229)   

group5     -3.662*  

     (2.133)  

group6      -1.076 

      (1.382) 

Constant 147.4*** 150.9*** 149.1*** 149.4*** 149.7*** 149.6*** 

 (0.687) (0.676) (0.653) (0.640) (0.642) (0.717) 

       

Observations 873 873 873 873 873 873 

R-squared 0.040 0.030 0.002 0.000 0.003 0.001 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Note: See group definitions in Appendix F, Table 10, on page 48. 
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Table G5. Model 2 – Adjusted for Socio-Demographic Information: All Tests    
 

 (1) (2) (3) (4) 

VARIABLES ssread3 ssmath3 ssread8 ssmath8 

     

group1 5.146** 4.463** 10.17** 7.129 

 (2.328) (2.038) (3.819) (4.448) 

group2 -5.508** -3.798** 0.756 -3.111 

 (2.475) (1.713) (3.087) (2.792) 

group3 7.498* 5.306* 6.057** 4.488** 

 (3.984) (2.994) (2.309) (2.141) 

group4 -2.039 -0.935 1.369 0.896 

 (2.755) (1.931) (3.007) (2.328) 

group5 -1.116 -0.519 0.961 -0.488 

 (2.058) (2.437) (2.188) (2.243) 

male 5.141*** 1.925* 7.090*** 5.028*** 

 (0.921) (1.013) (1.425) (1.117) 

black -1.071 -0.211 -3.723 -2.929 

 (2.320) (1.751) (2.793) (2.424) 

child_maltreatment -1.289 -2.803 -1.582 0.322 

 (2.943) (2.374) (3.601) (2.542) 

low_birthweight -2.513 -3.629** -4.829 -4.903* 

 (2.114) (1.451) (3.078) (2.766) 

single_mom 1.087 1.021 -0.462 -1.368 

 (1.130) (0.996) (1.731) (1.433) 

low_income -2.509** 0.651 2.406 1.281 

 (1.019) (1.271) (2.635) (3.072) 

young_mom -0.338 1.881* 0.274 1.148 

 (1.132) (0.988) (1.871) (1.253) 

many_siblings -1.149 -0.869 -3.265* -1.300 

 (1.359) (1.029) (1.666) (1.310) 

TANF_participation -3.232*** -3.224*** -2.804* -4.499*** 

 (1.104) (0.888) (1.545) (1.550) 

free_lunch -3.431* -1.435 -7.291*** -5.691*** 

 (1.887) (1.373) (1.704) (1.747) 

mom_HSdropout -2.615** -1.392 -2.974 -2.570** 

 (1.017) (0.929) (1.806) (1.049) 

Constant 104.2*** 103.5*** 152.5*** 157.5*** 

 (2.349) (2.421) (3.230) (3.355) 

     

Observations 837 835 873 873 

R-squared 0.145 0.112 0.117 0.137 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 
Note: See group definitions in Appendix F, Table 10, on page 48. 
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Table G6.  Model 3 – Third Grade Reading and Math Tests  
VARIABLES ssread3 ssmath3 

   
group1 4.152* 3.739* 
 (2.014) (1.870) 
group2 -4.048* -2.717 
 (2.097) (1.680) 
group3 5.861 3.923 
 (3.614) (2.819) 
group4 -1.944 -1.083 
 (1.980) (1.768) 
group5 -1.724 -0.900 
 (1.806) (2.096) 
male 3.806*** 0.902 
 (0.965) (1.068) 
black -1.588 -0.625 
 (1.823) (1.490) 
child_maltreatment -1.552 -2.970 
 (2.870) (2.343) 
low_birthweight -1.375 -2.670** 
 (1.622) (1.031) 
single_mom 0.995 0.985 
 (0.899) (0.838) 
low_income -2.309* 0.510 
 (1.172) (1.223) 
young_mom -0.714 1.404 
 (1.376) (1.151) 
many_siblings -1.436 -1.128 
 (1.426) (0.811) 
TANF_participation -2.081** -2.405** 
 (0.949) (0.896) 
free_lunch -2.963 -1.032 
 (1.843) (1.365) 
mom_HSdropout -1.556* -0.485 
 (0.897) (0.667) 
twoyears_prek -0.627 -0.352 
 (0.932) (0.729) 
fullday -0.301 -0.592 
 (1.829) (1.380) 
colocated 1.038 0.582 
 (1.457) (1.250) 
specialed -6.417** 3.037 
 (2.634) (6.141) 
retained -17.75*** -13.81*** 
 (1.073) (1.236) 
Constant 107.0*** 106.1*** 
 (2.321) (2.286) 
Observations 837 835 
R-squared 0.299 0.264 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Note: See group definitions in Appendix F, Table 10, on page 48. 
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TABLE G7.  Model 3 – Eighth Grade Reading and Math Tests 
Note: See group definitions in Appendix F, Table 10, on page 48. 

VARIABLES ssread8 ssmath8 

   
group1 9.064*** 6.386* 
 (2.948) (3.590) 
group2 1.257 -2.364 
 (2.426) (1.978) 
group3 3.308* 2.029 
 (1.836) (1.988) 
group4 0.340 -0.0189 
 (2.725) (1.853) 
group5 -0.00116 -1.223 
 (1.828) (1.619) 
male 5.190*** 3.332*** 
 (1.421) (1.138) 
black -3.836* -2.916 
 (2.168) (2.130) 
child_maltreatment -1.665 0.215 
 (3.328) (3.041) 
low_birthweight -3.510 -3.701 
 (2.576) (2.253) 
single_mom -0.175 -1.069 
 (1.412) (1.175) 
low_income 0.948 -0.385 
 (1.717) (1.977) 
young_mom -0.0495 0.787 
 (1.768) (1.521) 
many_siblings -3.418** -1.411 
 (1.510) (1.150) 
TANF_participation -2.009 -3.806** 
 (1.286) (1.402) 
free_lunch -6.245*** -4.693** 
 (1.731) (1.765) 
mom_HSdropout -1.631 -1.409 
 (1.504) (0.834) 
twoyears_prek 0.317 -0.127 
 (1.487) (1.178) 
fullday -2.131 -2.683 
 (1.616) (1.616) 
colocated -1.511 -1.554 
 (1.404) (1.675) 
specialed -6.909 -2.892 
 (6.919) (4.746) 
retained -18.54*** -16.49*** 
 (1.846) (1.319) 
Constant 157.8*** 163.0*** 
 (2.672) (3.604) 
Observations 873 873 
R-squared 0.221 0.254 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table G8. Model 4 – Third Grade Reading and Math Tests 
VARIABLES ssread3 ssmath3 

   
group1 1.295 3.168** 
 (1.634) (1.434) 
group2 -4.549* -2.796* 
 (2.227) (1.475) 
group3 2.619 3.557 
 (4.025) (3.124) 
group4 -4.130* -1.397 
 (2.092) (1.446) 
group5 -1.470 -0.230 
 (2.109) (1.938) 
male 3.504*** 1.097 
 (0.731) (0.801) 
black -1.485 -2.364* 
 (1.861) (1.320) 
child_maltreatment -2.956 -2.574 
 (3.047) (2.818) 
low_birthweight 0.0706 -1.600 
 (1.189) (0.962) 
single_mom 0.575 1.016 
 (0.743) (1.036) 
low_income -1.350 2.235*** 
 (1.361) (0.752) 
young_mom -0.804 1.343 
 (1.229) (1.062) 
many_siblings -1.130 -1.228 
 (1.499) (0.881) 
TANF_participation -1.299 -1.903** 
 (0.959) (0.850) 
free_lunch -1.698 -0.712 
 (1.413) (1.107) 
mom_HSdropout -1.002 -0.268 
 (0.814) (0.570) 
twoyears_prek -1.826* -1.133 
 (0.994) (0.776) 
specialed -8.701*** 3.590 
 (2.336) (7.150) 
retained -13.80*** -10.66*** 
 (1.197) (1.161) 
fullday -1.544 0.292 
 (1.924) (1.329) 
colocated 1.979 0.359 
 (1.566) (0.911) 
kinder_reading 0.465***  
 (0.0536)  
kinder_math  0.349*** 
  (0.0306) 
Constant 77.68*** 84.39*** 
 (4.052) (1.835) 
Observations 836 835 
R-squared 0.414 0.411 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Note: See group definitions in Appendix F, Table 10, on page 48. 
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Table G9. Model 4 – Eighth Grade Reading and Math Tests 

VARIABLES ssread8 ssmath8 

   
group1 5.645*** 5.428 
 (1.881) (3.254) 
group2 0.723 -2.563 
 (1.962) (1.899) 
group3 0.0942 1.650 
 (1.953) (2.610) 
group4 -1.985 -0.560 
 (2.641) (2.214) 
group5 0.347 -0.480 
 (1.931) (1.519) 
male 4.621*** 3.428*** 
 (1.153) (0.900) 
black -3.318 -4.932*** 
 (2.169) (1.292) 
child_maltreatment -2.909 0.447 
 (3.606) (3.335) 
low_birthweight -1.588 -2.526 
 (2.592) (2.042) 
single_mom -0.566 -0.985 
 (1.339) (1.346) 
low_income 1.877 1.790 
 (1.297) (1.972) 
young_mom -0.0316 0.980 
 (1.663) (1.435) 
many_siblings -3.032* -1.296 
 (1.626) (1.212) 
TANF_participation -1.348 -3.071** 
 (1.255) (1.344) 
free_lunch -4.792*** -4.130** 
 (1.286) (1.506) 
mom_HSdropout -0.859 -1.098 
 (1.315) (0.857) 
twoyears_prek -0.879 -0.832 
 (1.616) (1.264) 
fullday -3.366** -1.455 
 (1.283) (1.687) 
colocated -0.227 -1.525 
 (1.258) (1.579) 
specialed -8.749 -1.339 
 (6.508) (5.778) 
retained -14.05*** -12.28*** 
 (1.849) (1.419) 
kinder_reading 0.528***  
 (0.0823)  
kinder_math  0.439*** 
  (0.0486) 
Constant 124.0*** 135.1*** 
 (5.619) (3.591) 
Observations 872 873 
R-squared 0.308 0.372 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Note: See group definitions in Appendix F, Table 10, on page 48. 
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Table G10. Model 5 – Third Grade Reading and Math Tests 
Note: See group definitions in Appendix F, Table 10, on page 48. 

VARIABLES ssread3 ssmath3 

group1 0.741 2.565 
 (1.580) (1.605) 
group2 -3.931 -2.377 
 (2.282) (1.619) 
group3 1.741 2.700 
 (3.731) (2.914) 
group4 -3.313 -0.934 
 (1.954) (1.623) 
group5 -1.123 0.00235 
 (1.997) (1.873) 
male 3.052*** 0.672 
 (0.763) (0.745) 
black -1.093 -1.990 
 (1.722) (1.162) 
child_maltreatment -2.902 -2.692 
 (2.858) (2.703) 
low_birthweight -0.180 -1.738* 
 (1.170) (0.878) 
single_mom 0.779 1.217 
 (0.713) (1.036) 
low_income -1.301 2.130*** 
 (1.248) (0.741) 
young_mom -0.699 1.370 
 (1.175) (1.001) 
many_siblings -1.015 -1.146 
 (1.585) (0.951) 
TANF_participation -0.834 -1.579* 
 (1.008) (0.826) 
free_lunch -1.889 -0.621 
 (1.365) (1.129) 
mom_HSdropout -0.502 0.208 
 (0.807) (0.547) 
twoyears_prek -2.096** -1.280 
 (0.948) (0.765) 
kinder_reading 0.415***  
 (0.0480)  
fullday -0.886 0.520 
 (1.746) (1.293) 
specialed -7.008*** 4.739 
 (2.175) (6.566) 
retained -12.49*** -9.528*** 
 (1.426) (1.351) 
colocated 1.251 -0.0161 
 (1.460) (0.956) 
parentinvolvement 3.025*** 2.287*** 
 (0.529) (0.458) 
kinder_math  0.327*** 
  (0.0292) 
Constant 71.60*** 78.66*** 
 (4.642) (2.269) 
Observations 830 829 
R-squared 0.438 0.435 

Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
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Table G11. Model 5 – Eighth Grade Reading and Math Tests 
VARIABLES ssread8 ssmath8 

group1 4.977** 4.254 
 (2.094) (3.407) 
group2 1.423 -2.642 
 (2.177) (2.171) 
group3 -0.921 -0.0333 
 (1.919) (2.441) 
group4 -2.036 -1.251 
 (2.729) (2.214) 
group5 0.680 -0.491 
 (2.082) (1.605) 
male 3.877*** 2.841*** 
 (1.133) (0.876) 
black -3.402 -3.943** 
 (2.063) (1.561) 
child_maltreatment -3.054 0.899 
 (3.716) (3.250) 
low_birthweight -2.478 -3.175 
 (2.392) (2.059) 
single_mom -0.116 -0.738 
 (1.390) (1.263) 
low_income 1.664 1.578 
 (1.314) (1.960) 
young_mom 0.163 1.089 
 (1.539) (1.513) 
many_siblings -2.975* -1.448 
 (1.633) (1.318) 
TANF_participation -0.960 -2.420* 
 (1.307) (1.381) 
free_lunch -5.125*** -4.638*** 
 (1.271) (1.407) 
mom_HSdropout -0.0101 -0.259 
 (1.319) (0.798) 
twoyears_prek -0.758 -0.738 
 (1.509) (1.065) 
kinder_reading 0.469***  
 (0.0743)  
fullday -2.693** -0.872 
 (1.279) (1.787) 
specialed -6.368 0.645 
 (6.206) (4.585) 
retained -13.01*** -11.14*** 
 (1.961) (1.400) 
colocated -0.973 -2.466 
 (1.245) (1.732) 
parentinvolvement 3.444*** 3.175*** 
 (0.631) (0.485) 
kinder_math  0.407*** 
  (0.0466) 
Constant 118.0*** 127.6*** 
 (6.611) (4.437) 
Observations 855 856 
R-squared 0.331 0.404 

Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1/ Note: See group definitions in Appendix F, Table 10, on page 48.
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APPENDIX H. Missing Data 

  While the sample has 981 observations, there are missing test scores for each of the four categories of test 

scores that cause the number of observations for regressions to be >n=981. 

Table 11. Number of Observations for Each Test Score and Missing Data  

Test Score  Number of Observations  Missing Data  

Third Grade Reading Score  837 981 
(837) 

152 

Third Grade Math Scores  835 981 
(835) 

154 

Eighth Grade Reading Scores  873 981 
(873) 

126 

Eighth Grade Math Scores  873 981 
(873) 

154 
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APPENDIX I – Table 12. Regression Results for Original CLS Comparison Group Using Model 2 

VARIABLES ssread3 ssmath3 ssread8 ssmath8 

     

group1 4.735** 3.535 9.300** 6.823 

 (2.240) (2.150) (3.682) (4.324) 

group2 -5.536** -4.164** 0.878 -2.996 

 (2.263) (1.562) (2.550) (2.579) 

group3 7.758** 5.660* 6.921*** 5.376** 

 (3.804) (2.859) (2.162) (2.039) 

group4 -2.056 -0.700 1.998 1.670 

 (2.603) (1.828) (2.861) (2.166) 

group5 -1.160 -0.910 1.150 -0.319 

 (1.854) (2.126) (2.341) (2.083) 

group7 -3.450 -3.013 -2.213 -2.976 

 (2.497) (2.110) (2.381) (2.426) 

male 5.638*** 2.938*** 8.291*** 5.671*** 

 (0.774) (0.785) (1.082) (0.898) 

black -1.748 -0.786 -5.993** -6.131*** 

 (1.649) (1.311) (2.699) (2.074) 

child_maltreatment -3.871 -3.863** -1.419 -1.806 

 (2.561) (1.523) (2.725) (2.620) 

low_birthweight -2.420 -3.472*** -4.120* -4.973** 

 (1.549) (1.146) (2.182) (1.954) 

single_mom 0.240 1.092 -2.131 -1.569 

 (0.920) (0.889) (1.497) (1.202) 

low_income -3.277** -1.473 -0.00286 -0.593 

 (1.210) (1.364) (2.109) (2.228) 

young_mom 0.0626 1.959** 0.660 2.589** 

 (0.987) (0.719) (1.435) (1.182) 

many_siblings -1.716 -0.438 -3.732*** -0.670 

 (1.050) (0.840) (1.259) (1.112) 

TANF_participation -3.004** -2.800*** -2.578** -3.694*** 

 (1.103) (0.851) (1.138) (1.160) 

free_lunch -4.080*** -1.977 -7.843*** -5.466*** 

 (1.458) (1.312) (1.794) (1.531) 

mom_HSdropout -3.518*** -2.491*** -4.617*** -4.599*** 

 (0.879) (0.810) (1.274) (0.985) 

Constant 106.9*** 106.0*** 158.2*** 161.6*** 

 (2.237) (1.952) (2.952) (2.909) 

Observations 1,288 1,289 1,344 1,343 

R-squared 0.150 0.120 0.144 0.152 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
Note: See group definitions in Appendix F, Table 10, on page 48.
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APPENDIX I – Table 13. Regression Results for Original CLS Comparison Group Using Model 3 
Note: See group definitions in Appendix F, Table 10, on page 48 

VARIABLES ssread3 ssmath3 ssread8 ssmath8 

     
group1 4.152* 3.739* 9.064*** 6.386* 
 (2.014) (1.870) (2.948) (3.590) 
group2 -4.048* -2.717 1.257 -2.364 
 (2.097) (1.680) (2.426) (1.978) 
group3 5.861 3.923 3.308* 2.029 
 (3.614) (2.819) (1.836) (1.988) 
group4 -1.944 -1.083 0.340 -0.0189 
 (1.980) (1.768) (2.725) (1.853) 
group5 -1.724 -0.900 -0.00116 -1.223 
 (1.806) (2.096) (1.828) (1.619) 
male 3.806*** 0.902 5.190*** 3.332*** 
 (0.965) (1.068) (1.421) (1.138) 
black -1.588 -0.625 -3.836* -2.916 
 (1.823) (1.490) (2.168) (2.130) 
child_maltreatment -1.552 -2.970 -1.665 0.215 
 (2.870) (2.343) (3.328) (3.041) 
low_birthweight -1.375 -2.670** -3.510 -3.701 
 (1.622) (1.031) (2.576) (2.253) 
single_mom 0.995 0.985 -0.175 -1.069 
 (0.899) (0.838) (1.412) (1.175) 
low_income -2.309* 0.510 0.948 -0.385 
 (1.172) (1.223) (1.717) (1.977) 
young_mom -0.714 1.404 -0.0495 0.787 
 (1.376) (1.151) (1.768) (1.521) 
many_siblings -1.436 -1.128 -3.418** -1.411 
 (1.426) (0.811) (1.510) (1.150) 
TANF_participation -2.081** -2.405** -2.009 -3.806** 
 (0.949) (0.896) (1.286) (1.402) 
free_lunch -2.963 -1.032 -6.245*** -4.693** 
 (1.843) (1.365) (1.731) (1.765) 
mom_HSdropout -1.556* -0.485 -1.631 -1.409 
 (0.897) (0.667) (1.504) (0.834) 
twoyears_prek -0.627 -0.352 0.317 -0.127 
 (0.932) (0.729) (1.487) (1.178) 
fullday -0.301 -0.592 -2.131 -2.683 
 (1.829) (1.380) (1.616) (1.616) 
colocated 1.038 0.582 -1.511 -1.554 
 (1.457) (1.250) (1.404) (1.675) 
specialed -6.417** 3.037 -6.909 -2.892 
 (2.634) (6.141) (6.919) (4.746) 
retained -17.75*** -13.81*** -18.54*** -16.49*** 
 (1.073) (1.236) (1.846) (1.319) 
Constant 107.0*** 106.1*** 157.8*** 163.0*** 
 (2.321) (2.286) (2.672) (3.604) 
Observations 837 835 873 873 
R-squared 0.299 0.264 0.221 0.254 

Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 


