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Abstract 
 

An Exploration of Foster Youth Academic Performance Trajectories and Predictors of Group 
Membership 

 
by 

Kristine Lynne Frerer 
Doctor of Philosophy in Social Welfare 

University of California, Berkeley 
Associate Professor Susan Stone, Chair 

 
 
 
 
 
For many maltreated youth between the ages of eight and fourteen, challenges associated with 
the family environment and entry into foster care placement compromises their ability to 
function and learn. Though prior research indicates that the educational attainment of foster 
youth is poor, negative performance is reported as though it is a unitary phenomenon among 
foster students, overlooking population heterogeneity. While collectively foster youth may have 
increased risk due to maltreatment and removal from home, correlates including educational 
risks prior to entry, child welfare case characteristics, and residential and school changes may be 
associated with differences in foster youth academic performance trajectories.  

Performance levels on the California Standards Test in English language arts and math 
are followed longitudinally for four years for first-time entries to foster care from two California 
counties between school years 2003 and 2006. In addition to an all foster youth sample, foster 
youth are matched closely to students in the general population by Propensity Score Matching on 
key educational risks and performance level the year prior to foster care entry. Covariates 
include achievement gap variables such as ethnicity, disability, and English language learner 
status in addition to six child welfare case characteristics and five time sensitive residential and 
school change factors. Group-based analysis and multinomial logistic regression are used to 
determine the number and type of distinct academic performance trajectories and to examine 
whether group membership is associated with out of home placement, education risk factors, and 
child welfare case characteristics.  
 As variance within academic performance is indicated by six distinct English language 
arts and five math academic performance trajectories, findings support the current research 
approach to explore heterogeneity with educationally vulnerable populations. Analyses indicate 
that foster youth and comparison student academic performance trajectories in English and math 
are similar which suggests that educational vulnerability for foster youth is related to 
characteristics that exist prior to placement in out of home care. These findings are echoed in the 
foster youth sample, where pre-placement educational risks are more salient predictors of 
negative trajectories than experiences associated with foster care placement. For some foster 
youth, residential and school changes lead to decreased adjustment and academic performance. 
In particular, poor English academic trajectories are associated with same year normative school 
transitions and entrance into foster care. Overall, lower performing trajectory groups are defined 
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by an increased number of education risks present at entry and residential and school changes in 
the first year of placement.  
 Group-based analysis can be an important statistical method for both child welfare and 
education personnel. Youth entering out of home placement or those identified as at-risk are not 
homogenous groups. Rather, there are meaningful subgroups within these populations that 
follow distinctive educational trajectories. By identifying clusters or groups of student 
trajectories, profiles of characteristics within and among groups can aid in uncovering 
educational strengths and challenges and lead to policies and practices which support improved 
academic trajectories for vulnerable youth.  

 
Keywords: child welfare, foster care, academic performance, group-based analysis, multinomial 
logistic regression 
 



 

 i

TABLE OF CONTENTS 
LIST OF FIGURES ..................................................................................................................... iii 
LIST OF TABLES ....................................................................................................................... iv 
CHAPTER 1: INTRODUCTION................................................................................................ 1 

Scope of the Problem.................................................................................................................. 1 
Significance/ Purpose of the Study............................................................................................. 2 
Organization of the Study ........................................................................................................... 4 

CHAPTER TWO: LITERATURE REVIEW............................................................................ 6 
1. Maltreatment ........................................................................................................................... 6 

Maltreatment Type and Academic Performance ................................................................ 6 
2. Academically At-Risk Groups and Maltreated Students ........................................................ 7 

Low Socio-economic Status ............................................................................................... 8 
Ethnicity.............................................................................................................................. 8 
English Language Learners................................................................................................. 9 
Special Education.............................................................................................................. 10 
School Quality .................................................................................................................. 11 

3. Child Welfare Case Characteristics ...................................................................................... 11 
Length of Stay, Exit Type, and Re-entry .......................................................................... 11 
Foster Care Placement and School Changes..................................................................... 12 

4. Gaps in Research and Current Study .................................................................................... 14 
CHAPTER THREE: THEORETICAL AND CONCEPTUAL FRAMEWORK ................ 16 

Child Maltreatment ................................................................................................................... 16 
School Environment.................................................................................................................. 17 
Conceptual Framework, Research Questions, and Hypotheses................................................ 19 

CHAPTER FOUR: METHODS................................................................................................ 21 
Study Population and Site......................................................................................................... 21 

Original dataset ................................................................................................................. 21 
Current Study .................................................................................................................... 22 

Sampling Plan ........................................................................................................................... 23 
Protection of Human Subjects .................................................................................................. 25 
Measures ................................................................................................................................... 25 

Dependent Variable .......................................................................................................... 25 
Independent Variables ...................................................................................................... 27 

Education Variables ...................................................................................................... 27 
Child Welfare Case Characteristics .............................................................................. 28 
Year 1 Variables ........................................................................................................... 29 

Data management and Analysis................................................................................................ 29 
Group-Based Analysis ...................................................................................................... 29 
Multinomial Logistic Regression...................................................................................... 32 

Data preparation........................................................................................................................ 33 
Missing Data ..................................................................................................................... 33 

CHAPTER FIVE: RESULTS.................................................................................................... 37 
English Language Arts.............................................................................................................. 37 

Research Question 1a: Matched Foster Youth/Comparison Group Sample..................... 37 
Research Question 2a: Foster Youth Sample.................................................................... 41 

Math .......................................................................................................................................... 47 



 

 ii

Research Question 1b: Matched Foster Youth/Comparison Sample................................ 47 
Research Question 2b: Foster Youth Sample ................................................................... 51 

CHAPTER SIX: DISCUSSION ................................................................................................ 58 
Major Findings.......................................................................................................................... 58 
English Language Arts.............................................................................................................. 58 

Research Question 1a: Matched Foster Youth/Comparison Sample................................ 58 
Research Question 2a: Foster Youth Sample.................................................................... 59 

Math .......................................................................................................................................... 60 
Research Question 1b: Matched Foster Youth/Comparison Sample................................ 60 
Research Question 2b: Foster Youth Sample ................................................................... 61 

Life Course and Academic Performance Trajectories .............................................................. 62 
Implication for Social Work Practice and Policy ..................................................................... 63 
Limitations and Future Research .............................................................................................. 64 
Conclusions............................................................................................................................... 65 

REFERENCES............................................................................................................................ 67 
Appendix A: Acronyms and definitions.................................................................................... 75 
 
 



 

 iii

LIST OF FIGURES 
 
Figure 3.1: Conceptual Framework............................................................................................ ...20 
Figure 5.1: Matched Foster Youth/Comparison Sample: Mean Performance Level on the English  
                  Language Arts California Standards Test.....................................................................37 
Figure 5.2: Matched Foster Youth/Comparison Sample: Group Performance Trajectories, English  
                  Language Arts California Standards Test.....................................................................39 
Figure 5.3: Foster Youth Sample: Mean Performance Level on the English Language Arts  
                  California Standards Test............................................................................................. 42 
Figure 5.4: Foster Youth Sample: Group Performance Trajectories, English Language Arts  
                  California Standards Test............................................................................................. 43 
Figure 5.5: Matched Foster Youth/Comparison Sample: Mean Performance Level on the Math  
                  California Standards Test............................................................................................. 48 
Figure 5.6: Matched Foster Youth/Comparison Sample: Group Performance Trajectories, Math  
                  California Standards Test............................................................................................. 49 
Figure 5.7: Foster Youth Sample: Mean Performance Level on the English Language  
                  Arts California Standards Test.....................................................................................52 
Figure 5.8: Foster Youth Sample: Group Performance Trajectories, Math California  
                  Standards Test.............................................................................................................. 53 
 



 

 iv

LIST OF TABLES 
 
Table 4.1: California and District Study Population Demographic  
                  Information, School Year 2006-07...............................................................................23 
Table 4.2: California and County Study Child Welfare Population Demographics, First Entries  
                 to Foster Care for Youth Aged 7 to 13,  2002/03 to 2005/06 .......................................23 
Table 4.3: School Year and Baseline Year Guideline....................................................................24 
Table 4.4: Foster Youth and Matched Foster Youth/Comparison Sample Demographics............25 
Table 4.5: California Department of Education: CST ELA and Math Conversion Chart............. 26 
Table 4.6: Distribution of the Dependent Variable at Baseline by Sample and CST Test............ 26 
Table 4.7: Group-based Analysis: Final Model Example with CST math  
                 Matched Foster Youth/Comparison Sample.................................................................31 
Table 4.8: Prevalence of Outcome Data Patterns by Sample........................................................ 33 
Table 4.9: An Investigation of 4 vs. 3 years of Data: Posterior Probabilities of Group Size,   
                 Independent Variables, Difference in Proportion Assigned to Group,  
                 and Model Fit Statistics................................................................................................ 34 
Table 5.1: Matched Foster Youth/Comparison Sample ELA: Group Number Selection..............38 
Table 5.2: Matched Foster Youth/Comparison Sample, ELA: Diagnostics of Group   
                 Assignment Accuracy................................................................................................... 39 
Table 5.3: Matched Foster Youth/Comparison Sample, ELA: Posterior Group Probabilities......40 
Table 5.4: Matched Foster Youth/Comparison Sample, ELA: Multinomial Logistic  
                 Regression.....................................................................................................................41 
Table 5.5: Foster Youth Sample ELA: Group Number Selection..................................................42 
Table 5.6: Foster Youth Sample, ELA: Diagnostics of Assignment Accuracy............................. 43 
Table 5.7: Foster Youth Sample, ELA: Posterior Group Probabilities......................................... 45 
Table 5.8: Foster Youth Sample, ELA: Multinomial Logistic Regression....................................47 
Table 5.9: Matched Foster Youth/Comparison Sample, Math: Group Number Selection............48 
Table 5.10: Matched Foster Youth/Comparison Sample, Math: Diagnostics of  
                  Assignment Accuracy.................................................................................................. 49 
Table 5.11: Matched Foster Youth/Comparison Sample, Math: Posterior Group Probabilities ...50 
Table 5.12: Matched Foster Youth/Comparison Sample, Math: Multinomial Logistic 
                   Regression...................................................................................................................51 
Table 5.13: Foster Youth Sample, Math: Group Number Selection..............................................52 
Table 5.14: Foster Youth Sample, Math: Diagnostics of Assignment Accuracy.......................... 53 
Table 5.15: Foster Youth Sample, Math: Posterior Group Probabilities....................................... 55 
Table 5.16: Foster Youth Sample, Math: Multinomial Logistic Regression.................................56 
 



 

 1

CHAPTER 1: INTRODUCTION 

 
Scope of the Problem 
Each year in the United States, approximately 75,000 youth between the ages of eight and 
fourteen are removed from their home due to substantiated accounts of maltreatment and placed 
into foster care (Administration for Children and Families [ACF], 2008). For many of these 
youth, challenges associated with the family environment and entry into out of home placement 
may serve as a turning point and alter academic performance trajectories (Ireland, Smith, & 
Thornberry, 2002; Leiter & Johnson, 1994; Wheaton & Gotlib, 1997). 
 Though prior investigations indicate that the educational attainment of foster youth is 
poor (Burley & Halpern, 2001; Conger & Rebeck, 2001; Smithgall, Gladden, Howard, Goerge, 
& Courtney, 2004), negative performance is reported as though it is a unitary phenomenon 
among foster students, overlooking population heterogeneity. While collectively foster youth 
may have increased risk due to maltreatment and removal from home, correlates including 
educational risks prior to entry, child welfare case characteristics, and residential and school 
changes may be associated with differences in foster youth academic performance trajectories.  
 Negative outcomes may be connected to educational risks present prior to placement in 
out of home care. Federal educational policy has identified groups of students at-risk for poor 
academic performance (U.S. Department of Education: No Child Left Behind Act [NCLB], 
2001). Groups include English language learners, students with disabilities, those who reside in 
poverty, and non-White students (e.g. Black, Hispanic, etc.: U.S. Department of Education: 
NCLB, 2001). While foster youth are not specifically identified as an educationally at-risk group, 
foster students are on average, poor (Barnett, Vondra, & Shonk, 1996; Duncan & Magnuson, 
2005; Leiter & Johnson, 1994), non-White (Hill, 2006), and have disabilities (i.e. special 
education status: Wulczyn, Smithgall, & Chen, 2009). The variation in foster youth performance 
may be related to education risks and significant differences between foster youth and 
comparison students may dissipate when closely matched by these factors.  
 Differences in academic performance may be correlated with child welfare case 
characteristics such as maltreatment type, length of stay in foster care, and exit type. 
Maltreatment type, specifically neglect, has been associated with lower IQ, reading, and math 
scores (Kendall-Tackett & Eckenrode, 1996; Leiter & Johnson, 1994; Perez & Widom, 1994).  
While youth between the ages of eight and fourteen are more likely to be reunified with family, 
if reunification does not occur, exits to other types of permanency (i.e. adoption, legal 
guardianship) are less common and youth are more likely to remain in care for six plus years 
(Wulczyn, Barth, Yuan, Harden, & Landsverk, 2005). 
 Residential and school changes that coincide with foster care entrance may be associated 
with variance in academic performance. The longer youth remain in foster care, the greater the 
likelihood of placement instability (Webster, Barth, & Needell, 2000). Placement instability 
complicates educational attainment and increases the likelihood of additional school transfers 
and decreased academic performance (Cadoret & Riggins-Caspers, 2002; De Bellis, 2001). Prior 
investigations have primarily focused on school transfers with little attention paid to normative 
school transitions (e.g. elementary to middle school). Both transitions and transfers represent a 
change and discontinuity in the learning environment and are associated with academic 
performance (Simmons, Black, & Zhou, 1987). As the number of transitions a student faces may 
alter academic performance and successful adaptation (Simmons, Burgeson, Carlton-Ford, & 
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Blyth, 1987), for foster youth the unplanned transition from the home environment in addition to 
those within the school setting may impede successful adjustment and signal a shift in academic 
performance trajectories. 
 
Significance/ Purpose of the Study 
This study proposes to accomplish three primary goals. The first goal is to explore  
heterogeneity in academic performance by identifying distinct clusters or groups of foster 
students which follow similar trajectories. The number and type of distinct academic 
performance trajectories in California Standards Test (CST) English language arts (ELA) and 
math will be ascertained. The second goal is to investigate correlates of academic performance. 
In addition to an all foster youth sample, two sub-samples with youth matched closely to general 
population students on key educational risk factors will be utilized to explore if foster care is a 
significant predictor of group membership. In the foster youth only sample, the third goal is to 
examine the relationship among out of home placement, education risk factors, child welfare 
case characteristics, and residential and school changes.   

Specifically the study will address the following research questions: 
 

1. What are the number and type of academic performance trajectory groups in CST ELA 
and math in a population of youth entering out of home placement between grades four 
and eight and a matched comparison group? Is foster care a significant predictor of group 
membership? 

2. What are the number and type of academic performance trajectory groups in CST ELA 
and math in a population of youth entering out of home placement between grades four 
and eight? Which education and child welfare case characteristics are associated with 
group membership trajectories? Are residential and school changes in the year of foster 
care entry correlated with group membership? 

 
Question 1: What are the number and type of academic performance trajectory groups in 
CST ELA and math in a population of youth entering out of home placement between grades 
four and eight and a matched comparison group? Is foster care a significant predictor of 
group membership? 
 

Under the federal policy No Child Left Behind (NCLB), tracking of performance on 
standardized tests for certain subgroups of school children identified as at-risk for poor academic 
performance is required (U.S. Department of Education: NCLB, 2001). The disparity between 
the performance of the subgroups (e.g. English learners and native speakers; White and Black 
students) is termed the achievement gap (U.S. Department of Education: NCLB, 2001). Groups 
identified in Title 1 of the policy include poor, non-White, English language learners (ELL), 
children with disabilities (i.e. special education status), and neglected or delinquent  
children (U.S. Department of Education: NCLB, 2001).  
 According to the U.S. Department of Education (NCLB, 2001) delinquent students are 
defined as youth who have been adjudicated delinquent or in need of supervision. Neglected 
students include youth committed to an institution or voluntarily placed under State law due to 
abandonment, neglect, or death of a primary caregiver. In both instances, the law focuses on 
placement in a public or private residential facility and excludes youth placed in foster homes.  
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The intent is to assist youth to make successful transitions from institutional settings (e.g. 
correctional facilities) to school or employment.  
 While a subset of maltreated students fall under the NCLB category of at-risk, tracking of 
dependent youths' performance on standardized tests is not mandated. The specific reason for 
this omission is unclear. It may be due to population size; overall, foster youth represent less than 
1% of the school aged population (Smithgall et al., 2004). Or it may be that foster students are 
generally represented within the at-risk subgroups as they are on average, poor (Barnett et al., 
1996; Duncan & Magnuson, 2005; Leiter & Johnson, 1994), non-White (Hill, 2006), and have 
disabilities (i.e. special education status: Wulczyn et al., 2009).  
 Although the overlap between foster youth and subgroups identified as at-risk for poor 
academic performance has been established, the question of whether out of home placement 
represents a separate risk on academic performance remains unclear. Part of the confusion stems 
from methodological issues such as the lack of a matched comparison group (e.g. Burley & 
Halpern, 2001; Conger & Rebeck, 2001) and controls for achievement prior to foster care entry 
(e.g. Burley & Halpern, 2001). Two recent studies with more rigorous methodologies indicate 
that while poor academic performance is associated with foster youth in the aggregate, foster 
care status itself is not a significant predictor (Berger, Bruch, Johnson, James, & Rubin, 2009; 
Berzin, 2008).  
 Missing from the literature is an exploration as to the association of specific education 
risk factors as identified by NCLB and academic performance trajectories. While subgroups of 
students are identified as at-risk for poor academic outcomes, individual heterogeneity exists 
within each subgroup. For example, while low socio-economic students as a group have 
increased risk for poor performance, some of these students perform well above their peers. By 
identifying clusters or groups of students which follow similar academic performance level 
trajectories, it is possible to explore factors which distinguish group membership.  
 This study will investigate the number and types of academic performance trajectories 
and the relationship of at-risk factors and out of home placement on the English language arts 
(ELA) and math sections of the California Standards Test. Foster students who are entering out 
of home placement for the first time will be matched closely to students in the general population 
the year prior to entrance. Not only will students be matched on a variety of education risk 
factors and school quality, they will be matched by performance levels on standardized tests. 
Performance levels will be followed for a maximum of three years post baseline for each student. 
By adjusting for the association with educational risk factors, an investigation as to whether 
foster youth status is a significant predictor of trajectory group membership will be explored.  

 
Question 2: What are the number and type of academic performance trajectory groups in 
CST ELA and math in a population of youth entering out of home placement between grades 
four and eight? Which education and child welfare case characteristics are associated with 
group membership trajectories? Are residential and school changes in the year of foster care 
entry correlated with group membership? 

 
Though prior research indicates that the overall academic performance for foster youth is poor 
(Burley & Halpern, 2001; Conger & Rebeck, 2001; Smithgall et al., 2004), it is unclear what role 
education risk factors and foster care experiences play in overall performance. As characteristics 
of youth who enter foster care and those identified as educationally vulnerable are similar, it may 
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be that foster youth performance is related to education risks prior to entrance and the association 
with poor outcomes may be stronger as the number of risks increase. 
 Additionally, child welfare case characteristics such as maltreatment type, length of stay 
in foster care, placement type, number of placements, exit type, and re-entry into foster care may 
be associated with academic performance. Literature is mixed as to how foster care experiences 
affect academic performance. For example, some research suggests improved functioning for 
foster youth who stay in care for longer periods of time (Horowitz, Balestracci, & Simms, 2001; 
Fanshel & Shinn, 1978) and others find that longer length of stays are associated with increased 
placement and school moves (Cadoret & Riggins-Caspers 2002; De Bellis, 2001).  
           While in foster care, academic difficulties have been associated with school and 
placement moves (Eckenrode, Rowe, Laird, & Brathwaite, 1995). It is estimated that two-thirds 
of children entering foster care change schools (Smithgall et al., 2004) due to placement 
locations. Placement stability and school transfers may be associated with foster care placement 
type (Conger & Rebeck, 2001; Sawyer & Dubowitz, 1994). Youth placed in institutional settings 
(i.e. group homes) have more residential and school moves than other placement types (e.g. kin,  
non-kin foster homes: Smithgall et al., 2004). Placement instability may increase the likelihood 
of additional school moves and alter academic performance (Cadoret & Riggins-Caspers 2002; 
De Bellis, 2001).   
            One area largely under-researched in relation to foster students is normative school 
transitions. School transitions are viewed as critical points at which some students deviate from 
expected academic trajectories (Schiller, 1999). Differences in school structure and norms, 
increased class sizes, less personal attention from teachers, and an overall more impersonal 
environment may lead to increased psychological distress and a decline in academic performance 
(Chung, Elias, & Schneider, 1998; Rice, 2001; Rudolph, Lambert, Clark, & Kurlakowsky, 2001; 
Schumacher, 1998). Students who have a history of school transfers may fare worse 
academically during normative transitions (Felner, Primavera, & Cauce, 1981). As the number of 
transitions a student faces may alter academic performance and successful adaptation (Simmons 
et al., 1987), for foster youth the unplanned transition from the home environment in addition to 
those within the school setting may signal a shift in academic performance. 
 Missing from the literature is an investigation of the variation of academic pathways for 
youth entering foster care. While collectively foster youth may have increased risk, heterogeneity 
within this population may be correlated with educational risks prior to entry or experiences 
associated with foster care placement. Using the model proposed in research question 1, this 
study will explore the number and type of English and math performance trajectories in a group 
of youth entering foster care for the first time between the ages of eight and fourteen. An 
investigation as to relationship among education risk factors, child welfare case characteristics, 
and residential and school changes, and student trajectories of academic performance will be 
investigated. 
 
Organization of the Study 
This chapter provides an exploration as to the relationship among education risk factors, child 
welfare case characteristics, and academic performance for foster youth. In addition, background 
information as to academic outcomes for foster students and to the overlap between students in 
out of home care and groups identified as at-risk for poor academic outcomes is presented. 
Lastly, an explanation as to the importance of investigating student academic performance 
heterogeneity is discussed. Chapter two explores what is known based on prior literature as to 
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education outcomes for maltreated youth, the relationship between groups identified as at-risk 
for poor academic achievement, and experiences associated with out of home placement. Chapter 
three explains the theoretical and conceptual framework that guides this study and particularly 
how experiences within the family and school environments affect academic performance 
trajectories. Chapter four outlines the methods for testing the research question hypotheses. 
Chapter five provides findings from the analyses and chapter six discusses implications for 
practice, research, and policy.  
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CHAPTER TWO: LITERATURE REVIEW 
 
This chapter will: 1) define maltreatment types and possible relationships with academic 
performance; 2) explore groups of students identified as at-risk for poor education outcomes and 
maltreated youth; 3) investigate the connection of child welfare case characteristics and school 
changes on education outcomes; 4) summarize gaps in previous research. 
 
1. Maltreatment 
The term maltreatment is comprised of two main categories, abuse and neglect. While definitions 
can vary between states and counties, generally abuse is defined as an act of commission and 
includes the sub-categories of physical and sexual. Physical abuse includes bruises, burns, 
fractures, and lacerations which are non-accidental in nature. Sexual abuse consists of any sexual 
contact with a child in addition to exposure to sexually explicit material. Neglect is viewed as an 
omission of care and includes the failure of a caregiver to provide basic resources such as food, 
clothing, and needed health services, and includes abandonment or incapacity of the caregiver. 
By far, neglect is the primary reason for child maltreatment referrals and comprises over 63% of 
referrals nationwide (ACF, 2010). 
 Neglect is also the primary reason that youth are removed from their home and placed in 
child welfare protective custody. The decision to place a youth in out of home care indicates 
immediate threats to safety and well-being and generally signifies an increased level of severity. 
Using the National Survey of Child and Adolescent Well-Being (NSCAW) longitudinal dataset, 
Wulzyn et al. (2005) found that children entering foster care are reported for more severe 
maltreatment than those who remain in home and that the majority of children (80%) 
experienced the onset of maltreatment in close developmental proximity to when it was reported.  
 Each year in the United States, approximately 300,000 children enter into a foster care 
placement episode (ACF, 2010). Youth aged eight to fourteen encompass roughly 30% of all 
entries (ACF, 2010). In California, youth within this age range represent 31% of the average 
36,000 entries each year (Needell et al., 2010). Approximately 71% are removed from their 
home due to substantiated allegations of neglect, 16% due to physical abuse, and less than 7% 
for sexual abuse (Needell et al., 2010).   
 
Maltreatment Type and Academic Performance  
Children's acquisition of academic skills is promoted by stimulating and responsive parenting 
practice (Burchinal, Roberts, Zeisel, Hennon, & Hooper, 2006). For maltreated youth, the home 
environment is often characterized by decreased levels of parental responsiveness, stability, 
structure, and cognitive stimulation (Lippman, Burns, & McArthur, 1996). While prior research 
has mainly focused on maltreatment referrals, the literature provides some indication as to how 
maltreatment type, notably neglect and abuse, may affect academic performance.  
 Child neglect has been associated with lower IQ, reading and math scores with significant 
impairment in language, verbal, and reading comprehension (Allen & Oliver, 1982; Culp et al., 
1991; Wodarski, Kurtz, Gaudin, & Howing, 1990). Wodarski et al. (1990) compared school aged 
students (eight to sixteen) with a substantiated maltreatment referral to a matched general 
population sample. Results indicated that while both abused and neglected students had 
significantly lower scores on standardized tests, neglected students had significantly lower 
language scores. The authors concluded that academic failure was the most consistent risk factor 
for neglected students. In similar studies, Eckenrode et al. (1993) and Kendall-Tackett et al. 
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(1996) matched maltreated students in grades K to 12 to general population students and found 
comparable results. The researchers concluded that neglect, either alone or combined with other 
types of maltreatment, was associated with the lowest level of academic achievement.  
 Physical abuse has been associated with lower IQ scores and grades (Carrey, Butter, 
Persinger, & Bialik,  1995; Kinnard, 1999; Perez & Widom, 1994). Trickett (1993) found that in 
comparison to a matched control group, students who had been physically abused scored 
significantly lower in academic tests and school competence. Students who had suffered physical 
abuse had overall lower cognitive maturity, physical, and interpersonal competence.  
 Prior research presents mixed results as to the relationship of sexual abuse and academic 
achievement. Einbender and Friedlich (1989) matched students aged six to fourteen with a 
substantiated referral of sexual abuse to students in the general population. The results indicated 
that compared to the non-maltreated sample, sexually abused students had significantly lower IQ 
and school performance. Kinnard (1999) investigated the association of maltreatment type on 
academic achievement in an elementary aged sample. The author found that sexually abused 
students performed similar to both physically abused and neglected students and that all 
maltreated students performed significantly below the matched comparison group on 
standardized achievement tests. However, Eckenrode et al. (1993) found that sexually abused 
students in grades K to 12 were similar in terms of reading and math scores to the comparison 
group and that only when combined with neglect, did academic performance significantly suffer.  
    
2. Academically At-Risk Groups and Maltreated Students 
A primary goal of the No Child Left Behind Act of 2001 (NCLB) is to improve the academic 
performance of disadvantaged students. Under Title 1, disadvantaged students include  
certain ethnicities (e.g. Black, Hispanic), poor, English language learners (ELL), children with 
disabilities, and neglected or delinquent youth (U.S. Department of Education: NCLB, 2001). 
The disparity between academic performance of groups of students (e.g. English learners and 
native speakers; White and Black students, etc.) is termed the achievement gap (U.S. Department 
of Education: NCLB, 2001). The federal policy stipulates that educational entities must strive to 
close the achievement gap between ‘high and low performing children, especially the 
achievement gaps between minority and non-minority students, and between disadvantaged and 
their more advantaged peers’ (Public Law 107-110, 2002, p. 1440). NCLB requires that 
performance on standardized test for school children identified as disadvantaged be tracked (U.S. 
Department of Education: NCLB, 2001).  
 While a subset of maltreated youth is delineated under Title 1 as an at-risk group, 
tracking of foster youths' performance on tests is not mandated. A possible explanation for this 
omission is population size. Foster youth represent less than 1% of the school aged population 
(Smithgall et al., 2004). Another potential reason is the overlap between groups identified as 
educationally vulnerable and the foster youth population. An additional similarity is the quality 
of schools attended; foster children tend to cluster in low performing schools (Smithgall et al., 
2004) much like students identified as at-risk (Abedi, 2004; Barnes, Belsky, Broomfield, & 
Mellhuish, 2006; Kahlenberg, 2001). While past research suggests that overall academic 
performance for foster students is poor, it is unclear whether outcomes are associated with 
known indicators of risk or if maltreatment and out of home placement represent a distinct risk.  
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Low Socio-Economic Status 
Students residing in low socio-economic families often begin their school careers without the 
necessary academic skills required for school success (Barnett et al., 1996). Hart and Risely 
(2003) found that by age three, children who resided in poor families (i.e. welfare recipients) 
were exposed to 32 million fewer words than those whose parents were professionals. Further, 
the authors found that vocabulary acquisition at age three was predictive of language skills at 
ages nine and ten. In low socio-economic households, necessary resources such as nutrition, 
access to medical care, and suitable housing are often absent, leading to physical health problems 
which affect a child’s ability to learn (Brooks-Gunn & Duncan, 1997; Kahlenberg, 2001; Wood, 
2003). Using the National Longitudinal Survey of Youth (NLSY), Guo and Harris (2000) 
investigated the mechanisms mediating the way in which poverty affects intellectual 
development in youth aged fourteen and older. The authors found that poverty has a large 
negative effect on cognitive stimulation which in turn, affects intellectual development.  
 Prior research has established a strong association between poverty and child 
maltreatment (Barnett et al., 1996; Duncan & Magnuson, 2005; Jonson-Reid, Drake, & Kohl, 
2009; Leiter & Johnson, 1994). In particular, child neglect has been strongly correlated with 
aspects of poverty (Black, 2000). Increased levels of parental stress and mental health problems 
may affect interactions between child and parents (Howing, Wodarski, Kurtz, & Gaudin, 1993) 
heightening the risk for maltreatment and referral to child protection agencies (Jonson-Reid et 
al., 2009). For children in foster care, research has estimated that over 60% of the families were 
eligible for Aid to Families and Dependent Children (AFDC) and over 37% received aid at the 
time of child welfare intervention (Costin, Karger, & Stoesz, 1996). Education outcomes are 
similar for poor and maltreated students and include lower test scores, increased special 
education status, and higher drop-out rates (Aviles, Anderson, & Davila, 2006).  
 In California, over half of the 6.2 million students in K-12 are designated economically 
disadvantaged (EdSource, 2010). The status is based on participation in the free and reduced 
lunch program. To be eligible for the program, the family income must be at or below 185% of 
the current poverty guideline (California Department of Education [CDE], n.d.).  The 
Department of Education monitors the performance of economically disadvantaged students on 
the California Standards Test. In 2006, 29% of poor students compared to 61% of non-poor 
students in grades two to seven scored proficient or above (i.e. proficient or advanced) on the 
English Language Arts (ELA) (CDE: STAR, 2010). Similar results are seen in math scores; 
thirty-eight (38) percent of poor students and 62% of non-poor students scored at or above the 
proficient level (CDE: STAR, 2010).   
   
Ethnicity 
Ethnicities at-risk for poor academic performance include Black, Hispanic, and Native American 
students (U.S. Department of Education: NCLB, 2010). In the 2008-09 school year, 41% of U.S. 
White students achieved proficiency in fourth grade reading compared to 15% of Black and 16% 
of Hispanic students (U.S. Department of Education, 2010). Similarly, 50% of White, 15% of 
Black, and 21% of Hispanic achieved proficiency in math (U.S. Department of Education, 2010). 
Comparable results are indicated for California students. According to the CDE (2010), 63% of 
White students scored proficient or above on the ELA test and 66% scored proficient on the math 
test in grades two to seven. In comparison, 29% of Hispanic students and 32% of Black students 
attained proficiency levels in the ELA. In math, 38% of Hispanic and 33% of Black students 
scored at the proficient or above level.   
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 Current research suggests that when socio-economic status is controlled, the association 
of ethnicity and academic performance weakens. Lee and Burkham (2008) found that substantial 
differences in cognitive skills at entrance into kindergarten were primarily explained by socio-
economic status. Ethnic differences were largely described by familial characteristics such as 
family education expectations and home reading. In Washington State, Abbott et al. (2009) 
found that while ethnicity accounted for up to 6% of the variance in reading and math 
performance, socio-economic status explained up to 29 percent. The authors concluded that the 
relationship among the variables is indirect as ethnicity is correlated with poverty and poverty is 
correlated with academic achievement.  
 In the U.S., non-White children are disproportionately more likely to reside in poverty 
(Wight, Chau, & Aratani, 2011). Compared to 12% of White children, 36% of Black, 33% of 
Hispanic, and 34% of Native American children reside in impoverished households (Wight, 
Chau, & Aratani, 2011). In addition, 15% of White children, 54% of Black and 27% of Hispanic 
children reside in single parent households (Lee & Burkham, 2008). Similarly, different 
ethnicities are disproportionately brought to the attention of child welfare agencies (Hill, 2006). 
In 2008 in California, in comparison to Whites, Black children were 2.9 times more likely to be 
referred for maltreatment and 4.2 times more likely to enter foster care (Needell et al., 2010). 
Higher foster care entry rates are also found for Native American and to a lesser degree, 
Hispanic children (3.1 and 1.2: Needell et al., 2010). 

 
English Language Learners  
For English language learners (ELL), challenges in speaking, reading, writing, or understanding 
the English language makes it difficult to perform well on standardized tests and to participate in 
classrooms where English is the language of instruction (Artiles, Rueda, Salazar, & Higareda, 
2005). Abedi (2004) found that differences in standardized test scores between English learners 
and English fluent students were based on level of language demand with large differences 
indicated in reading and smaller differences in math calculation. The author suggests that gaps in 
performance are not necessarily due to content knowledge, but to a lack of proficiency necessary 
to understand the linguistic structure of assessment tools.  
 ELL is the fastest growing student population in the United States and encompasses 21% 
of the approximately 50 million students in grades K-12 (U.S. Department of Education, 2010).  
Of the ELL population, the majority (79%) are Spanish speaking (Loeffler, 2005). Pong and Hao 
(2007) investigated differences in grade point average and found Hispanic students in particular 
performed less well compared to other ELL ethnic populations. Hispanic ELL students are more 
likely than other ELL populations to reside in neighborhoods characterized by high 
concentrations of poverty and foreign born individuals who speak limited English (Pong & Hao, 
2007; Van Hook & Baalistreri, 2002). Spanish speaking ELL students are more likely to have 
parents with low education attainment and limited English skills, limiting the ability to procure 
work and earn wages above that of poverty level (Hernandez, 2004; Shields & Behrman, 2004). 
In addition, parental low education levels and English language challenges present a barrier in 
helping students with school work (Shields & Behrman, 2004). 
 California has one of the largest ELL student populations in the United States (26% of 
the 6.2 million students), with approximately 85% Spanish speaking, 85% poor, and 11% in 
special education classes (California Legislative Analysts Office, 2007). In grades two to seven, 
students designated as ELL are significantly less likely to achieve levels of proficiency on the 
ELA and math portions of the CST. In 2006, 16% achieved the desirable level on the ELA test 
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and 29% of ELL students scored proficient or above on the math test (CDE, 2010). In 
comparison, 54% and 58% of non-ELL students achieved proficiency on the ELA and math test 
(CDE, 2010).    
 While a relationship between poverty, race, and maltreatment has been established, little 
is known of the intersection between ELL students and children in foster care placement. Two 
descriptive reports suggest that foster children are under represented in ELL programs. Wilcroft 
and Munson (2009) reported that students in foster care were three times less likely to participate 
in the transitional bilingual program compared to peers. Burley and Halpern (2001) found that 
foster children were less likely to reside in a non-English speaking household. These findings 
suggest that foster children are not at heightened risk due to ELL status.  
   
Special Education 
The Individuals with Disabilities Act (IDEA) delineates thirteen categories of impairments 
which qualify for special education services (National Dissemination Center for Children with 
Disabilities, n.d.).  The categories range from hearing and sight impairments to autism and 
mental retardation (National Dissemination Center for Children with Disabilities, n.d.). The most 
prevalent type of impairment is a specific learning disability which comprises approximately 
39% of those receiving special education services (U.S. Department of Education, 2010). The 
specific learning disability category encompasses impairment in basic psychological processes 
and includes subcategories of dyslexia and developmental aphasia (National Dissemination 
Center for Children with Disabilities, n.d.). 
 In a longitudinal study with youth aged thirteen to sixteen, Wagner et al. (2006) 
investigated gaps in achievement in reading and math among special education youth and 
general population students. The authors found that while special education students significantly 
performed below that of students without a disability, outcomes varied by impairment type. 
Youth with mental retardation or multiple disabilities had significantly lower performance in 
both reading and math. Overall, White youth performed significantly better and low socio-
economic students had significantly worse achievement.  
 Research suggests that students identified as at-risk are over-represented in special 
education classes. While the disproportionate placement may be due in part to culturally 
insensitive diagnostic tests, ethnicity, low socio-economic status, and special education status are 
related (Artiles & Trent, 1994). Students in ELL classes have higher rates of identification in 
special education classes in both elementary and secondary schools (Artiles et al., 2005). Oswald 
et al. (1999) found that Black students are nearly 2.5 times more likely to be identified as 
marginally mentally retarded. The author concluded that among the students, as poverty level 
increased, so did identification of the diagnosis and special education status.  
 In addition to poor and minority students, maltreated children are disproportionately 
placed in special education classes. It is estimated that up to 80% of children in foster care have 
emotional and behavioral disorders and 48% of children referred for maltreatment have clinically 
significant emotional and behavioral problems (Burns et al., 2004). Approximately 30-50% 
(compared to 10-12% for the general child population) of children in a foster care placement 
receive special education services (California Education Collaborative for Children in Foster 
Care, 2008). Wulczyn et al. (2009) found that approximately 45% of sixth to eighth graders in 
out of home care were classified with a documented disability (compared to 16% in a general 
population sample).  
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 In California, 1 in 10 students receive special education services and 40% have a specific 
learning disability (EdSource 2010). Overall, students with a documented disability tend to fare 
poorly on both the ELA and math portions of the CST. In 2006, 14% achieved proficient or 
above on the ELA test and 22% on the math test in grades two to seven (CDE, 2010). Of all the 
groups identified as disadvantaged, students with a documented disability appear to struggle the 
most with standardized academic tests.  
 
School Quality 
Schools in impoverished neighborhoods typically serve large populations of disadvantaged 
youths, each bringing to the classroom maladaptive coping patterns (Mjijs, Harris, Chapman, 
Stoll, & Russ, 2004). Kahlenberg (2001) suggests that in schools where at least half of the 
students are eligible for free lunch, achievement test scores decrease and in schools where 75% 
of students receive free lunch, achievement test scores are severely impacted. In a study by 
Barnes et al. (2006), schools with high proportions of poor and special education children had 
lower academic achievement scores. 
 Research is mixed as to whether concentrations of poverty or ethnic groups have the 
greater influence over academic achievement. Not only are Black and Hispanic children more 
likely to reside in poverty (Rumberger & Parlardy, 2005), but they are also more likely to cluster 
in schools (Fry, 2007). When socio-economic status was controlled, Caldas and Bankston (1998) 
found that student achievement was negatively affected when the school level composition was 
40% or more Black. Conversely, Rumberger and Parlardy (2005) found that socio-economic 
status, not racial composition was related to academic achievement. Ryabov and Van Hook 
(2006) echoed this overall finding with one exception; for foreign born Latino students, minority 
school composition was significant. Compared to other groups, Spanish speaking students are 
more likely to be concentrated in high poverty minority schools (Van Hook & Balistreri, 2002). 
Schools with high numbers of ELL students have lower baseline scores which may be due to 
divided effort of having to teach students English and focus on content at the same time (Abedi, 
2001). Overall, research findings suggest that the two variables are highly correlated and that 
both impact test scores in the aggregate at the school level.  
 In an investigation in Chicago, Smithgall et al. (2004) found that while foster children 
represented less than 1% of the total children within the educational system, they were 
concentrated in the worst 5-25% performing schools in the district. Sebring et al. (2006) found 
that elementary schools with high rates of poor and maltreated children posed exceptional 
demands on the school and were predictive of poor test scores. Due to the problems that children 
bring to school, efforts are placed on helping children cope and locating resources rather than on 
education achievement. While the interplay between individual child characteristics and school  
effectiveness is complex, individual variations among students in the aggregate can influence 
school effectiveness and academic achievement (Rutter & Maughn, 2002). In other words the 
relationship is reciprocal where individual child characteristics affect school functioning, and 
school functioning impedes child academic performance. 
 
3. Child Welfare Case Characteristics 
Length of Stay, Exit Type, and Re-entry 
Upon entry, the primary goal of child welfare services intervention for youth is an exit to a 
permanent living situation within a prescribed time frame. Acceptable permanency exits from 
foster care include reunification with parents or placement with relatives, legal guardianship, and 
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adoption. A less desirable outcome is for youth to age-out or emancipate from foster care or to 
remain in care long-term. The median length of stay in foster care for all ages is fifteen months 
with over half exiting to reunification with family (AFC, 2010). In California, the median length 
of stay for youth (aged six to fifteen) is fifteen months with approximately 47% reunified with 
family in twelve months or less (Needell et al., 2010). At eighteen months, the percent reunified 
increases to 58%, with 36% remaining in a foster care placement (Needell et al., 2010). 
         Prior research as to the relationship of maltreatment, foster care entry, and length of stay on 
academic performance is mixed. Horowitz et al. (2001) found support for improved functioning 
for younger children (aged one to six) while in foster care placement. At entry, mean scores on 
the Vulpe Assessment Battery of adaptive behavior were below the normal range; at twelve 
months, the mean score had increased to well within the normal range. Groups of children who 
were more likely to see gains included older abused females. Similarly, Fanshel and Shinn 
(1978) found that after an initial decline post-placement, an overall improvement was seen in 
school performance. Further, that a longer length of stay in foster care was associated with gains 
in IQ scores for older youth. Conversely, other research suggests that longer length of stays are 
associated with increased placement and school moves and decreased academic performance 
(Cadoret & Riggins-Caspers 2002; De Bellis, 2001).  
           Past literature investigating foster care exits has primarily focused on education outcomes 
for youth who exit due to emancipation (i.e. age out of the child welfare system). Only one prior 
study which examined exit type and academic performance with school aged youth could be 
located. Taussig et al. (2001) investigated a multitude of risk factors including grades in a sample 
of youth who first entered foster care between the ages of seven and twelve. Youth who had been 
in placement for at least five months and had exited via reunification were compared to youth 
with an open case six years post-foster care entrance. The researchers found that reunified youth 
had significantly lower grades and overall more negative outcomes compared to those still in 
care. While the sample size was small (n=149) and the grades self-reported, the study suggests 
that shorter length of stay and exit via reunification may be associated with poorer academic 
performance.  
            Lastly, Evans (2004) investigated the relationship among re-entry into foster care, IQ, 
and academic achievement tests. Youth aged six and older who re-entered out of home 
placement were matched by a variety of demographics to those with only one entry. For the 
youth who re-entered, the average length of time between events was twenty months. The author 
found little overall difference in terms of demographics, academic achievement, and IQ between 
the two initial groups. In the re-entry group, while small changes in mean achievement between 
entries were indicated, certain subgroups had significant differences. Youth with good initial 
achievement tended to have decreases while those with poor achievement showed increases. In 
other words, results indicated that youth with less known risks (e.g. White, no primary disability) 
were at increased risk upon re-entry for decreased academic achievement. The author suggests 
that while counterintuitive, the findings may be due to heightened attention and/or services to 
youth with poor academic performance at initial entry.  
 
Foster Care Placement and School Changes  
While in foster care, academic difficulties have been associated with school and placement 
moves (Eckenrode et al., 1995). It is estimated that two-thirds of children entering foster care 
change schools (Smithgall et al., 2004) due to placement locations. While 30% of placement 
changes occur in the first six months (Wulczyn, Kogan, & Harden, 2003) the longer children 
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remain in a foster care, the greater the likelihood of multiple placement moves (Webster et al., 
2000). Placement instability may increase the likelihood of additional school moves and be 
associated with decreased academic performance (Cadoret & Riggins-Caspers 2002; De Bellis, 
2001).   
 Prior research suggests that there is a correlation between school moves, at-risk students, 
and academic performance (Heinlein & Shinn, 2000; Temple & Reynolds, 1999). Students who 
transfer schools are more likely to reside in families with low parental education and participate 
in the free lunch program (Kerbow, 1996; Temple & Reynolds, 1999). They are also more likely 
to perform below their peers prior to school changes (Temple & Reynolds, 1999). For students in 
middle school, transfers are associated with the lack of high school completion (Swanson & 
Schneider, 1999). Rumberger and Larson (1998) found that students who changed schools two or 
more times between grades eight and twelve were less likely to graduate from high school. The 
authors concluded that school transfers may increase education disengagement and the risk of 
school incompletion.  
 Compared to the general school population, foster students are more than twice as likely 
to experience school transfers (Burley & Halpern, 2001). Eckenrode et al. (1995) compared 
children with a substantiated referral to a matched control group and found that 15-33% of the 
academic performance variance among maltreated youth was due to high rates of school and 
residential changes. Though the study did not separate maltreated and foster children nor 
residential from school transfers, it provides an indication as to the relationship of transfers and 
academic achievement. In an investigation with youth in foster care placement, Conger and 
Rebeck (2001) found that school transfers had a small positive association with attendance and 
that placement transfers increased the likelihood of school transfers. School transfers were not 
found to be associated with reading scores but had a slight negative relationship to math scores. 
 Placement stability and school transfers may be associated with foster care placement 
type (Conger & Rebeck, 2001; Sawyer & Dubowitz, 1994). Youth placed in institutional settings 
(i.e. group homes) have more residential and school moves than other placement types 
(Smithgall et al., 2004). Youth placed with kin generally have fewer placement moves (Berrick, 
1998) and school transfers (Smithgall et al., 2004) than those in group or foster homes (Conger 
& Rebeck, 2001). While children placed with kin have greater residential and school stability, 
this may not translate to increased academic performance. As kin caretakers are more likely to be 
single parents and less likely to have a high school diploma (Berrick, Barth, & Needell, 1994), 
they may feel less able to support or advocate for youth in the educational realm (Kahlenberg, 
2001; Lareau, 2000; Mjijs et al., 2004). 
            One area largely under-researched in relation to foster students is normative school 
transitions. School transitions are viewed as critical points at which some students deviate from 
expected academic trajectories (Schiller, 1999). Differences in school structure and norms, 
increased class sizes, less personal attention from teachers, and an overall more impersonal 
environment may lead to increased psychological distress and a decline in academic performance 
(Chung et al., 1998; Rice, 2001; Rudolph et al., 2001; Schumacher, 1998). While most prior 
research has focused on emotional and social aspects (Gillock & Reyes, 1996; Harter, Whitesell, 
& Kowalski, 1992; Rudolph et al., 2001), findings suggest that overall, transitions between 
school levels are marked by heightened vulnerability for students (Anderman & Midgley, 1997; 
Guttman & Midgley, 2000; Seidman, Allen, Aber, Mitchell, & Feinman, 1994).  
 Student academic performance post-transitions may vary by student demographics.  
Simmons et al. (1991) investigated differences between Black and White students in the 
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transition to middle school. After controlling for socio-economic status (SES), all students had a 
drop in grades but Black students had a significant drop. In research with a predominately non-
White low income sample, Felner et al. (1981) concluded that the normative transitions to high 
school were significantly related to decreased academic performance for Black and Hispanic 
children. Overall, research suggests that while academic performance during this developmental 
period is based on individual child level characteristics (Hirsch & Rapkin, 1987), certain groups 
of children identified as disadvantaged are more vulnerable for poor outcomes (Galton, Gray, & 
Ruddock, 1999).  
 Students who have a history of school transfers may fare worse academically during 
normative transitions. In a meta-analysis of transfers in elementary school, Mehana and 
Reynolds (2004) found that children from low income and non-White families are more likely to 
be affected negatively. Both school transitions and transfers were associated with lower levels of 
reading and math. Further, the normative transition to high school was significantly related to 
lower academic performance for students with a prior history of school transfers.  
 
5. Gaps in Research and Current Study 
Though negative academic outcomes for foster youth are indicated, prior investigations neglect 
to account for group heterogeneity. Treating vulnerable youth as distinct groups can be 
misleading as youth overlap to a large degree (Osgood, Foster, & Courtney, 2010). Variation 
within the foster care population is often overlooked and poor performance is reported as though 
it is a phenomenon shared by all youth in out of home placement. While collectively foster youth 
may have increased risk due to maltreatment and removal from home, correlates including 
educational risks prior to entry, child welfare case characteristics, and residential and school 
changes may be associated with differences in foster youth academic performance trajectories.  
 A robust set of educational indicators, as outlined in this section, are associated with poor 
academic trajectories. It may be that variation in foster youth performance is related to education 
risks prior to entrance. While a single factor such as poverty may increase educational risk, the 
association may be stronger as the number of risks increase (Crozier & Barth, 2005; Kerr, Black, 
Krishnakuma, 2000; Simmons et al., 1987). Using the NSCAW dataset, Crozier and Barth 
(2005) investigated the association of risk factors, which included poverty and child welfare 
intervention, with reading and math scores. The authors found that as the number of risk factors 
increased, math and reading scores significantly decreased.  
 While this section provided an exploration of the literature as to the overlap between 
educationally at-risk students and children placed in foster care, the question of whether foster 
care entry is a significant predictor of group trajectory membership remains unclear. Two recent 
studies which included rigorous methods to minimize selection bias suggest that out of home 
placement does not decrease academic performance. Though both investigations report findings 
in the aggregate and neither study investigated group heterogeneity, the Berzin (2008) and 
Berger et al. (2009) studies present a line of reasoning that foster care placement is not a 
significant predictor of academic performance. Data from both studies were extracted from 
national longitudinal surveys, rich in potential covariates. Using the National Longitudinal 
Survey of Youth, Berzin (2008) investigated outcomes including high school completion for 
foster youth transitioning to adulthood. Propensity matching score methodology was utilized to 
create a comparison group based on approximately fifteen key individual, familial, and 
communal pre-placement variables. With data from the NSCAW dataset, Berger et al. (2009) 
employed five analytic methods in order to minimize selection bias in a sample of foster youth 
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and comparison students aged four to seventeen. The sample included pre-placement measures 
and youth were followed for an average of two and one-half years. Both studies found that there 
were no significant differences between foster youth and closely matched comparison students 
on measures of cognitive functioning or academic performance. Berger et al. (2009) concluded 
that foster care placement neither contributes to nor places additional challenges on child 
cognitive skills at least in the short term. The authors advocate for further research which 
explores heterogeneity with foster youth across various domains.  
 Correlates that may contribute to subgroup academic performance variance include child 
welfare case characteristics and residential and school changes. For students in out of home 
placement, prior literature is mixed as to the relationship of child welfare case characteristics and 
academic performance. Largely absent from prior investigations is the exploration of academic 
performance and foster care exit type outside of emancipation. Additionally, past research has 
focused primarily on the relationship among school transfers, placement changes, and academic 
performance with little regard to normative school transitions. School transitions are often 
sorting points where academic pathways diverge. Simmons et al. (1987) found a significant 
decrease in grade point average for children forced to cope with several concurrent life 
transitions at once.  It may be that in conjunction with education and child welfare case 
characteristics, residential and school changes lead to decreased adjustment and academic 
performance for some foster youth.   
 The current investigation will move beyond previous research in three primary ways. In 
order to explore heterogeneity among students, the number and types of English and math 
academic performance trajectories in two primary samples will be explored. In an effort to build 
on current research which explores differences between foster youth and general population 
students, two investigations will include samples of foster students matched closely to students 
the year prior to entrance into foster care placement. Not only will students be matched on key 
education variables and quality of school attended, they will be matched by performance levels 
on standardized tests. Performance levels will be followed for a maximum of three years post 
baseline for each student. Adjusting for the association with educational risk factors, an 
investigation as to whether foster youth status is a significant predictor of trajectory group 
membership will be explored. The second set of explorations will focus on heterogeneity in 
English and math with a foster youth only sample. These investigations will examine the 
relationship among education risk factors, child welfare case characteristics, residential and 
school changes, and student trajectories of academic performance.  
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CHAPTER THREE: THEORETICAL AND CONCEPTUAL FRAMEWORK   
 

The life course perspective provides a theoretical foundation to explore the academic trajectories 
of youth within a developmental framework. The life course (or life path) is viewed as the 
connection of age related trajectories where timing, sequence, and duration of events are 
important (Wulczyn et al., 2005). Trajectories are defined as the continuation of a direction 
(Wheaton & Gotlib, 1997) and time between transitions is termed durations (Elder, Johnson, & 
Crosnoe, 2003). Turning points, often precipitated by a major life event, involve a disruption in a 
given path or trajectory which leads to alterations in the life direction (Elder et al., 2003; 
Wheaton & Gotlib, 1997). Relative to time and place, the same event may affect individuals 
differently (Elder et al., 2003).  
 Developmental stages are used to assess the normative progress of individuals with an 
emphasis on strengths and challenges associated with each phase (Wulczyn et al., 2005).  
For youth in late middle childhood (ages nine to twelve), children strive to gain a sense of 
identity regarding self and the world (Eccles, 1984). As youth transition to adolescence, growth 
is focused towards the achievement of competence and autonomy (Eccles, 1984). Developmental 
tasks include the setting of internal standards in relation to familial and societal norms and the 
development of strategies for controlling and managing their own behavior (Markus & Nurius, 
1984). The interaction of individual, familial, and societal expectations provide a basis from 
which children search to find personal meaning and understanding (Blume & Zembar, 2007; 
Markus & Nurius, 1984). 
 Development is viewed as a process shaped by sources of vulnerability and resilience 
which either impede or facilitate growth (Shonkoff & Phillips, 2000). In childhood, the family 
environment has the most significant influence on the life course (Wheaton & Gotlib, 1997). As 
children age, the school environment gains significance as youth adapt and move through 
normative school level transitions (McLeod & Almazan, 2003). Experiences within the family 
and school contexts may affect child adjustment and create a turning point which in turn, affects 
subsequent transitions (Elder et al., 2003; McLeod & Almazon, 2003; Shonkoff, 1984; Wulczyn 
et al., 2005). As youth move through their lives, alternative pathways open and close in response 
to previous experiences, setting in motion a trajectory of cumulating advantage or disadvantage 
(Elder, 1998; McLeod & Almazon, 2003).  

 
Child Maltreatment  
Child maltreatment may alter child identity at crucial developmental junctures and serve as a 
turning point which alters the life course trajectory (Ireland et al., 2002; Wheaton & Gotlib, 
1997). Parents provide a secure base which increases a child’s ability to cope with changes and 
adapt to new environments (Crosnoe & Elder, 2004). Warm and supportive relationships 
between child and parent have been found to promote child emotional stability and academic 
achievement (Crosnoe & Elder, 2004). Stressors, often associated with poverty, may limit 
parents’ ability to provide warm and caring responses to children (Uhlenberg & Mueller, 2003). 
Distant or conflicted relationships can disrupt child functioning (Crosnoe & Elder, 2004).  
 Familial dysfunction and chaotic environments may limit emotional and intellectual gains 
and lead to stunted or rapidly progressed growth (i.e. take on adult responsibilities: Cincotta, 
2008). Child abuse and neglect can affect cognitive development through impairment in aspects 
of thinking which include concentration, inhibitory control, and generalized problem solving 
(Blume & Zembar, 2007; Shonkoff & Phillips, 2000). Abuse and neglect serve to disrupt a 
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child’s stable sense of self and undermine basic aspects of safety and security (Shonkoff & 
Phillips, 2000).  
 Age when maltreatment occurs has been found to be a salient factor in terms of child 
welfare services intervention (Wulczyn et al., 2005). While increased competence and 
independence may reduce vulnerability and lessen the probability of foster care placement, older 
youth have increased risk for mental health disorders and placement instability (Wulczyn et al., 
2005). Youth who enter foster care during late middle childhood may be subjected to more 
traumatic experiences prior to entrance (Fanshel, Finch, & Grundy, 1990). Social and emotional 
development is often affected, resulting in increased levels of internalizing (e.g. depression) and 
externalizing (e.g. aggression) behaviors (Alexander, Entwisle, & Kabbani, 2001; Shonkoff & 
Phillips, 2000; Zima et al., 2000). Elevated rates of borderline or clinical disorders have been 
noted for this age group (Burns et al., 2004; Wulczyn et al., 2005). Due to behavioral problems, 
caregivers might not be able to engage in the reciprocal relationship the child needs, elevating 
the risk for placement instability (Wulczyn et al., 2005). 
 Differences also exist in exits from foster care. While younger children are more likely to 
exit via adoption or other permanent living situations, the likelihood of a permanent exit 
decreases as a child ages (Wulczyn et al., 2005). Children who enter foster care in middle 
childhood are more likely to be reunified with caregivers and spend less time in a foster care 
placement before returning home (Wulczyn et al., 2005).  But if reunification does not occur, 
exits to other types of permanency (i.e. adoption, legal guardianship) are less common and 
children of this age are more likely to remain in care for six plus years (Wulczyn et al., 2005). 
The longer children remain in a foster care placement, the greater the likelihood of placement 
instability (Webster et al., 2000). 
 Maltreatment and subsequent foster care placement may influence emotional and 
intellectual aspects of development and lead to problems within the school environment. Lower 
grades, poor test scores, grade retention, and special education status are all associated with 
youth in foster care placement (Alexander et al., 2001; Zima et al., 2000). Moreover, maltreated 
children are more likely to be expelled and are twice as likely to leave high school before 
completion (Aviles et al., 2006; Smithgall et al., 2004). Noted adult outcomes for former foster 
youth include increased rates of unemployment, early pregnancy, and the absence of post-
secondary education (Courtney et al., 2007; Smithgall et al., 2004).   

 
School Environment  
Groups of students identified as educationally vulnerable include non-White students (e.g. Black, 
Hispanic), those who reside in poverty, students with disabilities, and English language learners 
(U.S. Department of Education: NCLB, 2001). These students often experience disruption in 
their home lives which can distract attention from learning and lead to disengagement (Walker & 
Smithgall, 2009). Noted education outcomes for at-risk students are school incompletion 
(Rumberger, 1995) and lack of attendance in post-secondary institutions (Wagner & Blackorby, 
1996). 
 Normative school transitions can be viewed as key junctures where some students deviate 
from expected pathways (Shiller, 1999). In particular, the transition to middle school is a time of 
heightened vulnerability (Guttman & Midgley, 2000). Between sixth and eighth grade, youth are 
at increased risk for discipline problems and decreased motivation (Eccles, 1984). Groups 
identified as at-risk are more vulnerable for poor academic performance following normative 
transitions (Felner et al., 1981; Galton et al., 1999; Simmons et al., 1991). As the majority of 
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students who leave high school do so between the ninth and tenth grade, experiences in middle 
school influence dropping out decisions (Silvers, Saunders, & Zarate, 2008). In a retrospective 
study of adults who did not graduate from high school, Bridgeland et al. (2006) found that almost 
half stated that they were academically unprepared and were falling behind in middle school.  
 Complicating the normative school transition process are instances of school transfers.   
Unlike normative school level transitions, school transfers can be defined as non-scheduled 
school moves.  Both transitions and transfers represent a change and discontinuity in the learning 
environment (Simmons et al., 1987). Students who move frequently are more likely to reside in 
families with low parental education and participate in the free lunch program (Kerbow, 1996; 
Temple & Reynolds, 1999). School transfers may increase educational disengagement which 
increases the risk of school incompletion (Rumberger, 1998; Swanson & Schneider, 1999).   
 Home school connections are important during transitions and transfers. The magnitude 
of disruption may be mitigated based on the perceived quality of support from parents and the 
stability of the home environment (Rice, 2001). While cognitive skills such as IQ are transmuted 
from the parents, non-cognitive skills such as motivation, self-discipline, and patience are often 
instilled within the family environment (Cunha, Heckman, Lochner, & Masterov, 2005). These 
skills persist to later periods and are self-reinforcing (Cunha et al., 2005). By providing 
encouragement for schoolwork, reading to children, setting good examples through community 
services and healthy life style choices, parents provide important predictors of school 
performance and subsequent job success (Weisbrod, 1962).  
 Experiences within the family, foster care placement, and school contexts may affect 
child adjustment and create a turning point which influences adult outcomes (McLeod & 
Almazon, 2003). For maltreated children, the additional transition from home to foster care 
placement in combination with changes in the school environment may affect academic 
achievement long term. Difficulties in coping with multiple transitions may result in declines in 
academic achievement (Cook, MacCoun, Muschkin, & Vigdor, 2007) which increases the risk of 
school incompletion (Rumberger, 1995).  
 The influence of early experiences may be countered or reversed by later experiences 
(McLeod & Almazon, 2003). Societal institutions such as schools may create patterns of 
incentive that affect child behavior (Kariya & Rosenbaum, 2003). Pallas (2003) found that 
education trajectories are often based on learning institutions and how they shape entire school 
experiences. Where students attend school and the quality of the school influences educational 
options. Additionally, stigma attached to placement in certain classes, such as special education,  
has a strong influence. Low incentives or expectations for youth can lead to low levels of 
individual motivation which affect school achievement (Kariya & Rosenbaum, 2003).  
 In summary, life course theory strongly points to the need to explore heterogeneity 
among subgroups of students identified as at-risk for poor academic performance. Experiences 
within the family and school contexts may have negative academic repercussions for some youth 
and not for others. The variation in pathways is often obscured by methods which present 
outcomes for youth in the aggregate. By identifying distinct clusters or groups of students which 
follow similar trajectories, it is possible to explore education and child welfare factors which 
distinguish group membership. 
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Conceptual Framework, Research Questions, and Hypotheses 
 Figure 3.1 describes the form of the model. In order to explore the association of out-of-
home placement and academic performance, the study will first determine the number and type 
of academic performance trajectory groups. By identifying clusters or groups of students who 
follow similar academic performance level trajectories, it is possible to explore correlates of  
group membership and how groups differ in response to potential turning point events. As this is 
the first known exploration of group trajectories in regards to academic performance, the number 
and types of groups is unknown. But it is hypothesized that groups will be delineated by 
decreasing education performance.  
 The first research question will investigate the association among education risks, out of 
home placement, and academic performance group membership in English and math. Youth 
entering foster care placement between grades four and eight will be closely matched to students 
in the general population. Based on prior research (see Berzin, 2008 & Bergin et al., 2009), it is 
hypothesized that when education risk variables are controlled for in the model, placement in out 
of home care will not be a significant predictor of group membership performance trajectories. 
 The second research question will investigate the relationship among education risk 
factors, child welfare case characteristics, and group membership trajectories of academic 
performance in English and math in a population of youth entering foster care placement 
between grades four and eight. In addition, as all youth enter foster care in Year 1, the 
relationship of residential and school changes on academic performance trajectories will be 
included. Overall, the number of risks will define group membership (e.g. groups with poor 
trajectories will have an increased number of education risk factors). Prior literature as to the 
influence of child welfare characteristics (e.g. length of stay in foster care, placement type) on 
academic performance is mixed. Therefore, the correlation of child welfare factors and group 
membership is unclear. It is hypothesized that youth in low performing groups will have 
increased school and residential changes in Year 1.  
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Figure 3.1: Conceptual Framework 
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CHAPTER FOUR: METHODS 
 
Study Population and Site 
Original dataset  
The original dataset was created through a collaborative effort among the California Department 
of Social Services (CDSS), the Center for Social Services Research (CSSR), the California 
Partnership for Achieving Student Success (Cal-PASS), and the Stuart Foundation. The 
University of California Berkeley, CSSR through an Interagency Agreement with the California 
Department of Social Services (CDSS) receives quarterly extracts from the Child Welfare 
Services Case Management System (CWS/CMS). Cal-PASS is a private consortium where 
education institutions voluntarily agree to upload data into the Cal-PASS databank and designate 
the terms under which data can be shared. This pilot data linking project was part of the Stuart 
initiative entitled ‘Ready to Succeed', a multi-component effort designed to improve education 
outcomes for California’s foster youth. 
 The primary goal of the pilot project was to link the two administrative datasets and 
create a data repository that could be used for a broad range of research questions. Foster youth 
were identified in the Child Welfare Services Case Management System (CWS/CMS), a 
centralized statewide data system in California. CWS/CMS is an automated, online client 
management database that tracks each youth from initial contact through termination of services 
(CDSS, 2007). Records include client demographics, services delivered, and placement 
information. Cal-PASS is a voluntary educational data sharing initiative. When a district joins 
Cal-PASS, it receives a request to transfer five years of retrospective data. For example at the 
secondary school level, possible files include the Student Testing and Reporting (STAR), test 
scores on the  California Standards Tests (CST) and California High School Exit Exam 
(CAHSEE), course and High School award information. Institutions may decide not to comply 
with the request and/or transfer select files to the system. Therefore, the education data available 
varies by content, district, and school year. 
 Four counties were identified for inclusion in the pilot study. The counties were chosen 
due to existing participation in other 'Ready to Succeed' projects. In these counties, one hundred 
and twenty-nine primary and/or secondary separate school districts were identified. As Cal-
PASS is a voluntary consortium and does not have permissions to use education data without 
consent, verbal or written district permission was required. Of the originally identified districts, 
forty-eight gave consent for their data to be included in the pilot study. While this represented 
only 37% of the available districts, these districts hold 67% of the student population in the four 
counties. An analysis was conducted to investigate if the participating districts differed from 
those that declined. California Department of Education (CDE) statistics for school year 2006 
were utilized to investigate differences by ethnicity and key achievement gap variables (e.g. 
English language learner, disability). No significant differences between the two groups were 
noted.  
 From CWS/CMS, 90,016 unique school aged students (i.e. aged six and older) with a 
documented foster care placement episode were identified in the four counties in calendar years 
1998 to 2008.  As child welfare and Cal-PASS do not share an identifier that directly links 
students, youth were matched by identifying information including social security numbers, first 
and last name, date of birth, and gender.  These sensitive child welfare data went through an 
encryption process which created a variable that appears as a string of numbers and letters. Cal-
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PASS education data are encrypted in this manner and as the process is consistent (i.e. 
transforms the sequences of variables in a uniform manner) foster youth were able to be linked to 
education data. Due to the recent reinterpretation of the Federal Education and Privacy Act 
(FERPA), education data cannot be merged with child welfare data in instances where individual 
children can be identified. Therefore, a unique identifier which cannot be linked back to either 
the CWS/CMS or Cal-PASS systems was created to protect the anonymity of the foster youth.  
 Of the initial sample, 30,095 foster youth were linked to some type of primary and/or 
secondary level education data within the Cal-PASS archives. As education members upload 
data into the archive at their discretion, the final data set holds a variety of types of education  
data (e.g. course information, California Standards Tests) and years of available data for  
each linked student.  
 In addition to the foster youth, education data were extracted for a comparison group. The 
comparison group was created using Propensity Score Matching which predicts the probability 
that comparison students are similar to foster youth based on age, ethnicity, and gender. The Cal-
PASS database was searched for any non-foster youth sharing exactly the same profile of 
characteristics within the same district.  By this method, a pool of candidates for each foster 
youth was built. While comparison students had no record of entering into a foster care 
placement within the four counties during the time period of interest, information as to whether 
they were the subject of a maltreatment investigation was not possible as Cal-PASS data are de-
identified.  
 
Current Study 
The current research utilizes a subset of the original dataset. The study population is comprised 
of foster youth who entered into a first foster care placement episode in grades four to eight 
(aged eight to fourteen) between school years 2003 and 2006. As the current research is focused 
on the potential association of foster care placement and academic trajectories, limiting the 
population to those with a first entry is important. When youth exit and then re-enter, academic 
performance trajectories may be correlated with the first entry as opposed to the most current 
entry. As foster youth may exit and re-enter during the course of the research focal years, this 
becomes an additional avenue to investigate in the present study.  
 For the current exploration, only two counties and four school districts from the original 
data set were sampled due to data availability. Variables contained in the Student Testing and 
Reporting (STAR) file (e.g. primary disability, free lunch status, etc.) were necessary in addition 
to scaled scores on the California Standards Test (CST), English language arts (ELA) and math. 
As Cal-PASS school district members dictate the type and years of data they make available, 
ultimately, the decision was made to limit the number of counties and only include districts 
where these data were available for multiple years to sample.    
 The four included districts vary in terms of population and demographics. (Please see 
Table 4.1). The largest district, Fresno Unified, supervises over 75,000 students and represents 
40% of the county student population. The other three districts-- Sacramento City, Elk Grove, 
and Folsom-Cordova Unified-- differ in size and represent approximately 54% of the total K-12 
student population within Sacramento County. The districts collectively make-up approximately 
3.3% of California K-12 student population (CDE, 2010). 
 In comparison to the California student population, the four districts collectively have a 
lower percentage of Hispanic students and a higher percentage of Black and Asian/Pacific 
Islander (PI) students. Differences also exist in ELL and free or reduced lunch program 
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participation. The California percentage of the ELL population is 25% compared to the collective 
district percentage of thirty-seven. Of the ELL students, approximately 52%  in the four counties 
are Spanish speaking compared to 85% for the State. The percentage of students who participate 
in the free/reduced lunch program for the four districts is 61, compared to the State proportion of 
fifty. Lastly, there is a slight difference in terms of the academic Performance Indicator (API). 
The API is a yardstick which measures school performance and is calculated by converting 
student performance on state-wide assessment tests into points on the API scale and then 
averaged by school (O’Connell, 2007). In 2006, the district scores ranged from 658 to 799, for an 
average of 730, slightly higher then the 721 California state average. 1  
 
Table 4.1: California and District Study Population Demographic Information, School Year 2006-07 

 
 California Included Districts 
Total K-12 Student Population 6,286,943 207,584 

White 1,849,078 (29%) 50,727 (24%) 
Black 477,776 ( 8%) 32,026 (15%) 

Hispanic 3,026,956 (48%) 75,860 (37%) 
Asian/PI 549,232 (9%) 37,023 (18%) 

ELL 1,568,661 (25%) 76,547 (37%) 
Free/Reduced Lunch 3,145,294 (50%) 126,723 (61%) 

API 721 730 
1 Note: School district statistics pertain to school year 2006-07 and are from the California Department of Education (CDE) 
website: http://www.cde.ca.gov/ds/ 

 

 
 Table 4.2 displays limited demographic information as to all first entries into foster care 
during years 2002/03 to 2005/06 for youth aged eight to fourteen in California and the focal 
counties. As child welfare data are not available by school district, the estimates reflect first 
entries at the county level. The two counties represent approximately 10% of all first entries in 
California during the time period of interest. Compared to State estimates, higher proportions of 
Black students and a lower percent of Hispanic youth experienced an entry into foster care for 
the first time in Fresno and Sacramento. In terms of gender, similar proportions are indicated for 
both the State and the focal counties.1  
 
Table 4.2: California and County Study Child Welfare Population Demographics, First Entries to Foster Care for  Youth 
Aged 7 to 13,  2002/03 to 2005/06 
 
 California 2  Focal Counties 
Total First Entries Youth Aged 8 to 14 32,755  3,101 

White 9,951 (30%) 1,010 (33%) 
Black 6,152 (19%) 799 (26%) 

Hispanic 14,880 (45%) 1,017 (33%) 
Asian/PI 1,250 (4%) 181 (6%) 

Male 15,346 (47%) 1,440 (49%) 
1 Note: Child welfare statistics are extracted from CWS/CMS Q4 2010 
 

 
Sampling Plan 
As schools vary in terms of academic calendar (e.g. when the school year begins, traditional vs. 
year round) a guideline was established for the assignment of foster care entry and baseline years 
(Table 4.3). For this study, a school year began on September 1 and ended on August 31st. For 
example, if a youth entered foster care between September 1, 2003 and August 31, 2004, the 

http://www.cde.ca.gov/ds/�
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school entry year (Year 1) of 2003/04 was assigned with a baseline year of 2002/03. From the 
original dataset sample described previously, 2,011 students between the ages of eight to 
fourteen who entered foster care for the first time in the four school districts between school 
years 2003 and 2006 were initially identified. 

 
Table 4.3: School Year and Baseline Year Guidelines 

 

Placement Episode Entry Date 
School Year Entry  

(Year 1) 
Baseline Year Matched 

9/1/2003 to 8/31/2004 2003/04 2002/03 
9/1/2004 to 8/31/2005 2004/05 2003/04 
9/1/2005 to 8/31/2006 2005/06 2004/05 
9/1/2006 to 8/31/2007 2006/07 2005/06 

 

 
 As important education demographic data are contained within the Standardized Testing 
and Recording (STAR) file, only students with this information and baseline data as to 
performance on the CST ELA and math the year prior to foster care entry are included. While a 
total of three years post baseline school year was desirable (i.e. Year 1 to Year 3), a minimum of 
one year was required for selection. Of the youth initially identified, 479 unique foster youth are 
used to compile four datasets. The first two datasets, comprised of foster youth are divided into 
an ELA (n=457) and math (n=460) sample. Approximately 95% of the same foster youth are 
included in both the ELA and math samples.  
 In the next two samples, foster youth are matched to comparison students at baseline year 
(i.e. school year prior to entry) on a variety of demographic and education variables. 
Demographic variables include age, grade level, school year at baseline, ethnicity, and gender. 
Education variables consist of English proficiency level, participation in the free lunch program, 
and specific primary disability. Additionally, students are matched by exact school when 
possible; if not, students are matched by district and a measure of school quality. (Please see 
Education Variables, School Quality for more information).  Lastly, students are matched at 
baseline by ELA or math proficiency level. The matched foster youth (FY)/comparison (C) 
samples are: ELA (FY=209, C=209, total n=418) and math (FY=211, C=211, total n=422).  
 Table 4.4 provides demographic information for the four samples used in analyses. There 
are similar proportions of males students in both the foster youth and matched foster 
youth/comparison samples (39-42%). All four samples are primarily Hispanic and comprised of 
students who qualified for the free/reduced lunch program (over 93%), and attend poor quality 
schools at the baseline year (over 69%). The samples are not reflective of child welfare first 
entries into foster care (See Table 4.2). All four samples have significantly fewer White and 
somewhat fewer Asian /PI in comparison to both the State and county estimates. Additionally, a 
smaller proportion of male students are included.  
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Table 4.4: Foster Youth and Matched Foster Youth/Comparison Sample Demographics 

 
 Foster Youth 

Sample 
Matched Foster 

Youth/ 
Comparison 

Sample 

Foster Youth 
Sample 

Matched Foster 
Youth/ 

Comparison 
Sample 

 ELA Math 
Sample Size 457 418 460 422 

2002/03 84 (18%) 96 (23%) 84 (18%) 96 (23%) 
2003/04 106 (23%) 96 (23%) 105 (23%) 93 (22%) 
2004/05 144 (32%) 114 (27%) 146 (32%) 118 (28%) 

School Year at 
Baseline 

2005/06 123 (27%) 112 (27%) 125 (27%) 115 (27%) 
elementary 302 (66%) 292 (70%) 306 (67%) 300 (71%) School Level 

at Baseline middle 155 (34%) 126 (30%) 154 (33%) 122 (29%) 
Foster Youth  457 (100%) 209 (50%) 460 (100%) 211 (50%) 
Male 185 (40%) 162 (39%) 191 (42%) 174 (41%) 

White 85 (19%) 58 (14%) 87 (19%) 66 (16%) 
Black 129 (28%) 76 (18%) 132 (29%) 86 (20%) 

Hispanic 201 (44%) 248 (59%) 204 (44%) 242 (57%) 
Ethnicity 

Asian/PI 42 (9%) 36 (9%) 37 (8%) 28 (7%) 
ELL 79 (17%) 98 (23%) 76 (17%) 90 (21%) 
Free Lunch 426 (93%) 400 (96%) 429 (93%) 408 (97%) 
Disability 50 (11%) 32 (8%) 55 (12%) 32 (8%) 
Poor Quality School at Baseline  320 (70%) 344 (82%) 

 

319 (69%) 342 (81%) 
 

 
Protection of Human Subjects 
This project was presented to the Committee for the Protection of Human Subjects at the 
University of California at Berkeley for approval in spring 2010. As this research utilizes an 
anonymous data set, the project was deemed outside the realm of Human Subjects jurisdiction.  

 
Measures 
Dependent Variable 
The dependent or outcome variable is student performance level on the English language arts 
(ELA) and math California Standards Test (CST). The CST, administered every year for students 
in grades two to eleven, is used to determine how well students have learned specific grade 
relevant information (CDE CST, 2004). Test questions are developed under the guidelines 
specified in the Standards for Education and Psychological Testing and are specific to grade 
level (Powell, 2003). Test items are field tested and investigated as to their psychometric 
properties (CDE CST, 2004).  Reliability is established through the Kuder-Richardson formula 
and item response theory standard errors of measurement (Powell, 2003). Together, they provide 
an indication of measurement precision at various levels of ability (Powell, 2003). Reliability 
coefficients range from .80 to the low .90s, indicating an acceptable level (Powell, 2003). 
Statewide pupil assessment panels review test items for sensitivity issues, reliability, and validity 
across groups of students to insure fairness and minimize bias (CDE CST, 2004).   
 Based on the number of questions answered correctly, students are assigned a scaled 
score which ranges from 150 to 600. While the scale scores on the CST’s appear similar year to 
year, they are based on composition of total students who complete the test at each grade level in  
the testing year and are not vertically scaled (i.e. cannot be used to show growth). But individual 
student scaled scores convert to grade level specific performance levels. The conversion charts 
are grade level specific and remain consistent year to year.  In this study, scale scores are 
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converted to the five performance levels as designated by the California Department of 
Education (Table 4.5).   
 
Table 4.5: California Department of Education: CST ELA and Math Conversion Chart 
 
English Language Arts 
Performance Level Far Below Basic Below Basic Basic Proficient Advanced 

3 150–258 259–299 300–349 350–401 402–600 
4 150–268 269–299 300–349 350–392 393–600 
5 150–270 271–299 300–349 350–394 395–600 
6 150–267 268–299 300–349 350–393 394–600 
7 150–262 263–299 300–349 350–400 401–600 
8 150–265 266–299 300–349 350–394 395–600 
9 150–264 265–299 300–349 350–396 397–600 

Grade Level 

10 150–262 263–299 300–349 350–391 392–600 
 

Math 
Performance Level Far Below Basic Below Basic Basic Proficient Advanced 

3 150–235 236–299 300–349 350–413 414–600 
4 150–244 245–299 300–349 350–400 401–600 
5 150–247 248–299 300–349 350–429 430–600 
6 150–252 253–299 300–349 350–414 415–600 

Grade Level 

7 150–256 257–299 300–349 350–413 414–600 
General Math 150–256 257–299 300–349 350–413 414–600 

Algebra I 150–252 253–299 300–349 350–427 428–600 
Geometry 150–246 247–299 300–349 350–417 418–600 
Algebra II 150–256 257–299 300–349 350–415 416–600 
H.S. Math 150–234 235–299 300–349 350–419 420–600 

Int.  Math 1 150–248 249–299 300–349 350–424 425–600 
Int.  Math 2 150–257 258–299 300–349 350–417 418–600 

Math Sub-levels 
Grades 8 to 10 

Int.  Math 3 150–251 252–299 300–349 350–427 428–600 
 

 
 For analyses, performance levels for each year are coded as follows: far below basic=0; 
below basic=1; basic=2; proficient=3; Advanced=4. Table 4.6 depicts the range of performance 
levels at baseline by sample. Overall, students are performing poorly with only 15-18% 
achieving proficient or above at the baseline year.  

 
Table 4.6: Distribution of the Dependent Variable at Baseline by Sample and CST test 

 
 Foster Youth  

Sample 
Matched Foster 

Youth/ 
Comparison 

Sample 

 Foster Youth 
Sample 

Matched Foster 
Youth/ 

Comparison 
Sample 

 ELA  Math 
Sample Size 457 418  460 422 
Proficiency level at baseline   

Far below basic (0) 95 (21%) 90 (22%)  76 (17%) 64 (15%) 
Below basic (1) 130 (28%) 118 (28%)  189 (41%) 176 (42%) 

Basic (2) 152 (33%) 146 (35%)  112 (24%) 114 (27%) 
Proficient (3) 66 (14%) 52 (12%)  66 (14%) 50 (12%) 
Advanced (4)  14 (3%) 12 (3%)  17 (4%) 18 (4%) 
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Independent Variables  
Basic demographics:  Basic demographics include gender and ethnicity. Initial primary ethnicity 
categories of White, Black, Hispanic, and Asian/Pacific Islander (PI) are reduced to three  
categories of White/Asian PI, Black, and Hispanic for analyses.  
 
Foster Youth: In the matched foster youth/comparison sample, foster youth are coded ‘1’.   
 
Education Variables 
School Year: School year at baseline ranges from 2002/03 to 2005/06. 
 
School Level: Grade level at baseline, which ranges from grade three to seven, is condensed to a 
school level at baseline variable. Grades three to five are coded as elementary and grades six and 
seven are coded as middle school.  
 
English Language Learner (ELL) status: ELL status is established by the school. When students 
are enrolled in school, parents or guardians fill out a Home Language Survey indicating whether 
English is the primary language. If another language is indicated, students complete the 
California English Language Development Test (CELDT). The test is administered annually for 
students classified as English Language Learners. Based on the above information, students are 
classified in one of four categories. In this study, categories are condensed as follows: English 
only and initially fluent English proficient are coded ‘0’; English learner and reclassified fluent 
English proficient are coded ‘1’.   
 
Primary Disability: The designation of a primary disability is the result of a professional 
assessment which results in an Individualized Education Plan (IEP) for the student. Students are 
reassessed minimally every three years. Primary disability includes approximately thirteen 
categories including speech language impairment, specific learning disability, emotional 
disturbance, and other health impairment. While foster and comparison students are matched by 
exact primary disability at baseline, investigation as to the association of specific disability type 
and academic performance is limited due to sample size. For analyses, primary disability is 
coded ‘0’ or no primary disability and ‘1’ primary disability indicated.  
 
Free/Reduced Lunch Program: As a proxy for socio-economic status, participation in the school 
free/reduced lunch program is included. To be eligible for the program, the family income must 
be at or below 185% of the current poverty guideline. The variable is coded '1' if the student 
participated in the program at baseline.   

 
School Quality: While there is much controversy in the literature as to how to measure school 
quality, this study uses California State rank as a proxy. State rank is based on the API, which 
measures school performance. API is calculated by converting student performance on state-
wide assessment tests into points on the API scale and then averaged by school (O’Connell, 
2007). All schools that receive an API are then ranked and divided into deciles by school type 
and grade level of instruction. A rank of ‘10’ indicates the highest quality and a ‘1 ‘the lowest 
quality. Rankings are school year specific. 
 The ten initial ranks are collapsed to a scale of four as follows: schools with a rank 
between 1 and 3 are coded ‘1’ and defined as poor; struggling schools are coded '2' and include 
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school with a rank of 4 or 5; those between six and eight are coded ‘3’ as average; and schools 
with a rank of 9 or 10 are coded ‘4’ or exceptional. For analyses, the categories are further 
reduced to schools with a rank of 1 (i.e. poor), and all other categories.  
 
Education Risk: Risk factors present at baseline are summed to assess education risk. Education 
risk factors include Black and Hispanic ethnicity, ELL status, primary disability, free/reduced 
lunch participation, and school quality of poor for a total of 5 risk factors.  
 
Child Welfare Case Characteristics  
Maltreatment Type (Removal Reason):  For many youth, there may be a variety or mix of 
maltreatment types that lead to entrance into out of home placement. In this study, removal 
reason was reclassified to a primary category based on a severity of maltreatment. The severity 
index is: sexual abuse, physical abuse, neglect, and other. For example, if reasons of neglect and  
sexual abuse are indicated, the primary removal reason is coded as sexual abuse.  
 
Length of Stay in Foster Care Episode:  Length of stay is based on the total time spent in a foster 
care placement. It is calculated by subtracting the placement episode end date from the start date. 
For youth who re-entered foster care, length of stay reflects total time during the study focal 
years.  For youth with no documented placement episode end date at the time of the last school 
year (Year 3) a dummy end date based on the last school year was inputted to derive an estimate 
of time spent in placement.  For example, if Year 3 corresponds to school year 2006/07, the 
dummy end date is 8/31/2007. Reported in months, length of stay is grouped as follows: less than 
1 month, 1 to 12 months in care, and over 12 months.   
 
Placement Type: Placement type represents the type of placement where the foster youth spent 
the majority of the time during the study years. For youth with more than one placement type, 
time spent in each type is calculated by subtracting the placement end date from the start date. 
Time spent (which includes re-entry) was summed by placement type and the majority type 
chosen. Categories of foster home, Foster Family Agency, and other are condensed to placement 
type non-kin. Other categories include kin and group home type placements.  
 
Placement Number: Placement number refers to the total number of separate foster care 
placements a youth experienced during the study years and includes instances where youth 
exited and then re-entered out of home placement. The count only reflects instances where youth 
spent a minimum of one day in a specific placement.  For example, if a youth entered, exited, 
and then entered another placement in the same day, the number is coded as '1'. Categories 
include one to two, and three or more.  
 
Exit Type: Type of exit from a foster care is condensed to the following categories: 
Reunification, adoption, legal guardianship, and other. The other category includes reasons such 
as other agency has jurisdiction and youth ran away from placement. Finally, a no exit category 
includes youth who did not exit foster care during the study years.    
 
Re-entry: If a foster youth re-entered into a foster care placement post-exit in Year 1 or Year 2, 
re-entry is coded ‘1’.    
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Year 1 Variables 
School Normative Transition: Normative school transition is based on type of school attended. 
School type was obtained by linking a unique school identification number present in the dataset 
to California Department of Education data. For example, if type of school at baseline is 
elementary and Year 1 type is middle school, then a normative school transition is indicated as 
‘1’ for Year 1.  If there is no change in school type from baseline to Year 1, a ‘0’ is coded.  
 
School Non-normative Transfer: Non-normative school transfer is based on a unique school 
identifier and school type. School type was obtained by linking a unique school identification 
number present in the dataset to California Department of Education data. For example, if a 
student attended an elementary school at baseline and at Year 1 attended a different elementary 
school, a non-normative school transfer is indicated as ‘1’ for Year 1. If there was no change in 
school name or type, a ‘0’ is recorded.  
 As CST data, which includes school attended, are only reported once a year, other files 
(e.g. STAR, course for youth in grade eight or above, CWS/CMS education information) are 
used to compile information as to non-normative school transfers. Though in all likelihood, the  
number of non-normative transfers experienced each year is under-reported. 
 
Placement Change: Placement change is based on out of home placement start and end dates. If 
a foster student changed placement during Year 1, a '1' is recorded.  
 
Exit from Foster Care: Foster care exits are based on placement episode end dates. For youth 
who exited foster care during Year 1, a '1' is recorded. 
 
Re-entry: Based on placement episode end dates and subsequent start dates, re-entry 
encompasses youth who exit and then re-enter foster care during Year 1.  
 
Year 1 Changes: Year 1 changes are the sum of normative school transition, non-normative 
school transfer, placement change, exit from foster care, and re-entry for a total of 5 transitions.  
 
Data Management and Analysis 
This study attempts first to determine the number and types of academic trajectories based on 
performance levels in CST ELA and math and then to investigate the prevalence of a range of 
demographic and education variables among groups using posterior probabilities. Next, the study 
will determine how these independent variables distinguish students in different performance 
level trajectories. Descriptive, bivariate, group-based analysis, and multinomial logistic 
regression techniques are employed.  
 
Group-Based Analysis  
All computations involving group-based and related analyses are performed with SAS, version 
9.3. In order to ascertain the number and types of CST performance trajectories in ELA and 
math, group-based analysis is employed. As outlined by Nagin (2005), this semi-parametric 
method focuses on group analysis with time based data. Group-based modeling is a specialized 
application of finite mixture modeling designed to identify clusters of individuals following 
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similar progression of performance levels over time. Unlike growth curve modeling (in which 
students belong to a single class of individuals who vary on a trait) group-based analysis assumes 
a number of discrete classes, each having a specific intercept and slope and estimated population 
prevalence. However within each group, differences in student trajectories are due to 
independent and identically distributed random normal errors around a mean trajectory (McCoy 
et al., 2010). A basic assumption of the model is that students do not vary continuously on 
academic performance, but rather there are a distinct number of performance trajectories. The 
method uses maximum likelihood estimates to identify groups of individual trajectories within  
the sample population.  
 It is important to note that these groups are not fixed realities, but rather are a complex 
random function based on the number of students and time periods in the observed data (McCoy 
et al., 2010; Nagin, 2005). With a larger sample size, the number of groups and associated 
covariate estimates may change. Therefore, the inference provided should be considered 
informal and the research exploratory.  
 The SAS Proc Traj procedure, developed by Jones, Nagin, and Roeder (2001; Jones & 
Nagin, 2007) is employed. As the outcome variable is CST performance levels which range from 
0 to 4, this study uses the censored normal distribution. The model links the outcome with time 
via a latent variable y*it, which measures individual i’s potential for performance at time t. 
 

 y*it = βj
0 +  βj

1 Plit +…….+ ε it  
 

 Where Pl is the individual performance level at subscribed time t, and ε is the error term 
which is assumed normally distributed with a mean zero and a constant standard deviation σ. βj

0 

et al. are parameters of the polynomial shape that describe the trajectory of  y*it for each 
trajectory group j. The parameters determine the shape of the trajectory for each group. As the 
model allows the shapes of the trajectories to vary freely across groups, individual groups may 
take on cubic, quadratic, linear, or zero ordered functions of time. 
 
Model Fit: A two-stage selection process is used to determine the number and type of groups for 
each sample as outlined by Nagin (2005). In the first stage, Bayesian Information Criterion (BIC) 
is used to select and estimate model fit. Due to the limited number of study years, starting values 
for quadratic trajectories are employed. For each sample, BIC scores are documented for 2 to 7 
group models. The model with the lowest (i.e. least negative) BIC score initially indicates the 
best model.  Model fit statistics are calculated in two ways. The first method investigates fit by 
calculating the difference in BIC score for each successive group as follows:  
 

eBIC b - eBIC a 
 Where the higher group model BIC estimate is subtracted from the lesser group model  
estimate. Next, a relative posterior fit probability is calculated as:  
 

eBICj  - BICmax/ Σj e
BICj - BIC max 

Where the model with the lowest BIC estimate j  is compared to the set of J groups. For 
example, the BIC estimate for the model with four groups is subtracted from the model with the 
largest BIC estimate. Then this estimate is divided by the sum of all model BIC estimates and 
subtracted from the model with the largest BIC score. The end result is a posterior probability of 
the model given the data and it's relative fit of the other models.  
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 Once the model group number is ascertained, model shape is investigated. While the 
search is initially composed of all quadratic trajectories, not all groups within the model are 
necessarily quadratic, resulting in a parameter penalty. In order to improve fit, group estimates 
using the all quadratic model are obtained and group specific shapes chosen based on 
significance level. Next, using the start values provided, the final model is estimated using BIC 
scores as a determination of best fit.   
 Table 4.7 provides an example with the CST math matched foster youth/comparison 
group data. For Group 1 in the all quadratic model, the only level to achieve significance 
(Prob>|T|, significant at .05 or below level) is the linear level. For Group 2, the quadratic level 
achieves significance. Using the significance levels as a guide, parameter estimates provided by 
start values are used to re-estimate the model.  The final model shows a significant increase in fit  
(BIC: -1859.47 vs. -1870.93 all quadratic model).  
 
Table 4.7: Group-Based Analysis: Final Model Example with CST Math Matched Foster Youth/Comparison Sample 

Maximum Likelihood Estimates-- Model: Censored Normal (CNORM) 
All Quadratic Model Final Model Using Start Values 

Group   Parameter            Estimate        SE     Parameter=0   Prob > |T| 
 
 1            Intercept              0.29803      0.22508           1.324       0.1457 
               Linear                2.19102    172.80817           0.013       0.0439 
               Quadratic         -2.20234    172.80781          -0.013       0.9898 
 
 2             Intercept            -0.09975      0.25681          -0.388       0.6978 
               Linear                 -0.67421      0.44114          -1.528       0.1267 
               Quadratic             0.36012      0.14129           2.549       0.0109 
 
 3            Intercept             1.15555      0.07569          15.268       0.0000 
               Linear                  0.04165      0.09536           0.437       0.6624 
               Quadratic           -0.01478      0.03167          -0.467       0.6408 
 
 4            Intercept             2.22979      0.11286          19.757       0.0000 
               Linear                  0.09498      0.13029           0.729       0.4662 
               Quadratic           -0.03449      0.04477          -0.770       0.4412 
 
 5            Intercept             4.18057      0.29184          14.325       0.0000 
               Linear                 -0.23845      0.33366          -0.715       0.0349 
               Quadratic           -0.03736      0.10272          -0.364       0.7162 
 
                Sigma                 0.71730      0.01802          39.809       0.0000 
 
         Group membership 
 1             (%)                   8.29762        1.66650           4.979       0.0000 
 2             (%)                   8.43724        2.14325           3.937       0.0001 
 3             (%)                  51.16780      4.01519          12.744       0.0000 
 4             (%)                  26.39524       3.80018           6.946       0.0000 
 5             (%)                   5.70210        1.40021           4.072       0.0000 
 
 BIC= -1882.81 (N=1385)  BIC= -1870.93 (N=422)  AIC= -1830.48  L= -
1810.48 
 

Group   Parameter    Estimate       SE           Parameter=0   Prob > |T| 
 
 1              Intercept     0.29783      0.21515          1.384        0.1665 
                 Linear       -0.56133      0.15985          -3.512        0.0005 
 
 
 2             Intercept    -0.06977      0.29062          -0.240       0.8103 
                Linear        -0.56260      0.52309          -1.076       0.2823 
                Quadratic     0.32329      0.16995         1.902        0.0523 
 
 3            Intercept     1.15801      0.06548          17.685       0.0000 
 
 
 
 4            Intercept     2.24708      0.08961          25.077       0.0000 
 
 
 5           Intercept      4.21373      0.25257          16.683       0.0000 
               Linear        -0.34379      0.11430          -3.008        0.0027 
 
 
   
               Sigma         0.72262      0.01820          39.713       0.0000 
 
         Group membership 
 1             (%)              8.19769      1.78948           4.581       0.0000 
 2             (%)              8.10350      2.43254           3.331       0.0009 
 3             (%)            51.20986      3.95029          12.964      0.0000 
 4             (%)            26.75548      3.89035           6.877       0.0000 
 5             (%)              5.73347      1.38595           4.137       0.0000 
 
 BIC= -1867.79 (N=1385)  BIC= -1859.47 (N=422)  AIC= -1831.16  L= -
1817.16 
 

START VALUES: Parameter estimates    0.298030     2.191024    -2.202336    -0.099753    -0.674209     0.360119    1.155546     0.041649    -0.014781     2.229785    
0.094978     0.034488     4.180566    -0.238449     -0.037356     0.717296     8.297619     8.437235   51.167804    26.395241     5.702100 
  

 
Model Accuracy: Model accuracy is assessed by three diagnostic tests. In the first test, average 
posterior probabilities (AvePP) for each trajectory group are calculated. According to Nagin  
(2005), the AvePP should be at least .7 for all groups.  
 The second test involves the calculation of the relative prediction accuracy for group j 
(RPAj) as follows:   
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 AvePPj /1-AvePPj  
RPAj = ----------------------     
         π j /1- π j 

 Where the numerator is based on the calculated AvePP from diagnostic test 1 and the 
denominator is based on the estimated population base rate. An RPAj of 5 or greater for all 
groups is indicative of high model assignment accuracy (Nagin, 2005). (Note: Nagin refers to 
this calculation as the odds of correct classification. As this study did not use an unbiased 
measure of prediction accuracy (e.g. cross-validation), they are instead presented as rough 
diagnostics of the relative prediction accuracy as opposed to actual measures).  
 The third diagnostic is based on the estimated proportion of the group. According to 
Nagin (2005) the estimated proportion and the actual proportion classified in each group should 
be similar.   
 Lastly, differences among group independent variable proportions are estimated by 
multivariate analysis of variance (MANOVA) and reported in F values.  
 
Multinomial Logistic Regression 
All multinomial logistic regression computations were performed with STATA, version 9.1. 
With the number of groups established, multinomial regression (also referred to as polytomous 
regression) is used to investigate the association of group membership with the independent 
variables. While an argument could be made that the groups are ordinal in nature, the 
multinomial model is used due to the proportional odds assumption. This stance assumes that the 
relationship between each group of outcomes is the same (Hosmer & Lemeshow, 2000). For 
example, the coefficients that describe the relationship between groups 1 and 2 are the same as 
groups 3 and 4. As the focus of the current study is to explore how and if academic trajectory 
groups differ, a nominal assumption and multinomial model is employed.  
 The goal of multinomial logistic regression is to model the odds of group assignment as a 
function of the covariates and to express the results in terms of odds ratios for different groups 
(Hosmer & Lemeshow, 2000). The multinomial logit model, which consists of a combination of 
binary logits estimated simultaneously, is used to model relationships between the identified 
academic performance group and independent variables using maximum likelihood estimates. 
The basic model takes the form:  
 

Pr (yi = j) = exp (Xi βj) / 1 + ∑ J j=1 exp (Xi βj) 
Pr (yi = 0) = 1 / 1 + ∑ J j=1 exp (Xi βj) 

 
 Where yi is the observed outcome, Xi is the vector of explanatory variables, and  βj is 
interpreted as the odds of belonging to group j versus 0 resulting from a one unit increase in 
covariate x, holding the other covariates constant.  
 In this study, the multinomial logit coefficients are exponentiated and reported as relative 
risk estimates. In comparison to odds ratios, relative risk provide more concise estimates of the 
association when the outcome of interest is common (i.e. >10%: Zhang & Yu, 1998). Relative 
risk is the ratio of probability of an event or predictor occurring in one group over the reference 
group. The standard interpretation is for a unit change in the predictor variable X, the relative risk 
ratio of group j relative to the reference group 0 is expected to change by a factor of the 
respective parameter estimate given the variables in the model are held constant (Hamilton, 
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2006). An estimate of 1 signals the event or predictor is equally likely in both groups, <1 less 
likely, and >1 more likely in group j versus 0.     
 Additionally, robust standard errors (often referred to as Huber-White sandwich 
estimators) are reported. The method takes into account the correlated nature of the data in 
addition to relaxing assumptions regarding normality, and independent and identical distributed 
variance (Hamilton, 2006). The procedure is a general method for estimating the covariance 
matrix of parameter estimates and is calculated as the product of three matrices (Rogers, 1993).  
 Model fit statistics consists of Wald chi-square estimates and associated p-value. The chi-
square estimates test against the null hypothesis that all predictor regression coefficients are not 
equal to zero (Hosmer & Lemeshow, 2000).  Additionally, McFadden’s pseudo-r squared which 
provides a comparison between an intercept only model and one that includes covariates is 
reported.  
 
Data preparation 
Missing Data 
While all students have baseline data and at least one additional year, not all have four years of 
CST data. Table 4.8 depicts patterns of missing data for each sample and the outcome variable. 
For each study year (e.g. baseline, Year 1, etc.) an 'X' indicates if data are present and an empty 
cell signifies missing data. Seven unique data patterns are identified. The number and percent of 
youth within each of the four samples by unique pattern are included. For all samples, 41% and 
above have outcome data for all four years. Missing data for Years 1 and 2 are between 17 and 
21 percent. Missing data for Year 3 is the highest for all groups and ranges from 27- 34 percent.  
 
Table 4.8: Prevalence of Outcome Data Patterns by Sample 

 
 Foster Youth Matched 

Foster Youth/ 
Comparison 

Foster Youth Matched 
Foster 
Youth/ 

Comparison 
Patterns Baseline Year 1 Year 2 Year 3 ELA (n=457) ELA (n=418) Math (n=460) Math 

(n=422) 
 N (%) 
1 X X X X 188 (41%) 198 (47%) 198 (43%) 190 (45%) 
2 X X X  103 (23%) 93 (22%) 89 (19%) 92 (22%) 
3 X X  X 54 (12%) 42 (10%) 50 (11%) 45 (11%) 
4 X X   20 (4%) 21 (5%) 13 (3%) 20 (5%) 
5 X  X X 52 (11%) 53 (13%) 70 (15%) 36 (9%) 
6 X  X  24 (5%) 23 (6%) 22 (5%) 28 (7%) 
7 X   X 16 (4%) 9 (2%) 18 (4%) 11 (3%) 
 

 
 An investigation as to the possible impact of Year 3 missing data on group membership is 
presented in Table 4.9. Using 3 and 4 years of data, academic performance trajectories are 
explored in English and math for both the foster youth and matched foster youth/comparison 
samples. Posterior probabilities of group assignment as to number of groups, group size, and 
proportions of selected independent variables are estimated to explore if significant differences 
exist in student distribution for 3 versus 4 years of data. T-tests are used to measure differences 
in proportions of group size and independent variables. Additionally, end result model fit 
calculations previously discussed in the methods section, are presented for each sample.   
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 While differences in proportions are noted for each sample, no significant difference 
regarding group number, type, and prevalence of independent variables are noted. Therefore, the 
analyses utilize four years of data for all models.  
 
Table 4.9: An Investigation of 4 vs. 3 years of Data:  Posterior Probabilities of Group Size, Independent Variables, 
Difference in Proportion Assigned to Group, and Model Fit Statistics 
 
ELA Foster Youth Sample (N=457) 
 
 4 vs. 3 Years: Number of students & T-Test Value (Difference in Proportion Assigned to Group) 
Posterior Group 

 Assignment 1 2 3 4 5 6 

 4 3 T 4 3 T 4 3 T 4 3 T 4 3 T 4 3 T 
Group Size 

66 70 .4
3 

51 49 .0
0 

74 66 .8
5 

196 205 .6
1 

51 51 .0
0 

19 16 .0
0 

Male 
38 39 .2

4 

20 19 .0
0 

33 26 .7
2 

67 77 .8
3 

21 20 .2
1 

6 4 .4
6 

White/ 
Asian PI 10 11 .2

1 

9 8 .2
5 

14 11 .3
9 

61 63 .2
1 

15 20 1.
03

 

12 8 .8
9 

Black 
20 21 .0

0 

13 14 .2
5 

25 20 .5
2 

55 60 .2
3 

14 12 .3
6 

4 4 .2
8 

E
th

n
ic

it
y 

Hispanic 
36 38 .2

3 

29 27 .2
0 

35 34 .5
9 

78 80 .2
1 

18 15 .4
5 

3 4 .6
7 

ELL 
15 16 .0

0 

11 10 .2
5 

12 13 .6
2 

31 30 .2
8 

9 9 .0
0 

1 1 .1
3 

Free Lunch 
62 66 .0

0 

49 48 .5
8 

71 64 .3
2 

180 188 .0
0 

48 45 1.
06

 

16 15 .9
3 

Disability 
19 20 .0

0 

9 9 .0
0 

7 3 .9
2 

9 13 .4
4 

5 4 .3
5 

1 1 .1
3 

Poor Quality  
School 56 62 .7

0 

38 36 .2
3 

53 46 .2
6 

137 143 .0
0 

28 25 .6
1 

8 8 .4
7 

Elem. 46 49 .1
4 

35 34 .2
1 

41 37 .5
4 

127 130 .5
2 

35 37 .5
3 

18 15 .1
8 

S
ch

oo
l 

L
ev

el
 

Middle 
20 21 .1

0 

16 15 .2
5 

33 29 .1
3 

69 75 .26 16 14 .30 1 1 .1
3 

*Significant at .05 level 
6 Group model BIC Relative Posterior Fit Probability 

4 years -1806.79 .91 
3 years -1594.42 .89 

 
ELA Matched Foster Youth/Comparison Sample (N=418) 
 
 4 vs. 3 Years,  Number of students & T-Test Value (Difference in Proportion Assigned to Group) 
Posterior Group  

Assignment 
1 2 3 4 5 6 

 4 3 T 4 3 T 4 3 T 4 3 T 4 3 T 4 3 T 
Group Size 

42 47 .4
7 53 55 .0
0 54 65 .8
1 198 185 .8
7 58 51 .8
6 13 15 .7
9 

Foster Youth 
24 27 .0

0 

26 25 .4
2 

25 32 .3
3 

97 94 .3
9 

27 22 .4
2 

10 9 .9
6 

Male 
23 25 .1

9 

25 27 .2
1 

24 26 .4
4 

62 59 .2
1 

17 17 .3
3 

7 8 .0
6 
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White/ 
Asian PI 1 1 1.

12
 

2 3 .0
0 

4 6 .4
5 

29 26 .2
3 

14 14 .2
2 

8 8 .3
4 

Black 
11 13 .2

1 

10 9 .4
1 

10 13 .1
4 

32 30 .0
0 

13 10 .2
6 

0 1 .9
7 

E
th

ni
ci

ty
 

Hispanic 
25 28 .0

0 

38 40 .1
2 

36 41 .4
6 

118 111 .0
0 

27 24 .0
0 

4 4 .2
6 

ELL 15 16 .2
0 

16 16 .1
1 

14 18 .2
4 

46 42 .0
0 

7 5 .3
3 

0 1 .9
7 

Free Lunch 42 46 .9
2 

52 55 1.
05

 

54 63 1.
28

 

187 176 .4
3 

57 49 .6
2 

8 11 .6
2 

Disability 15 16 .2
0 

8 9 .1
4 

4 3 .4
6 

2 2 .0
0 

3 2 .2
5 

0 0 .0
0 

Poor Quality 
School 

40 45 .2
3 

49 51 .2
0 

45 53 .1
4 

166 155 .0
0 

39 33 .2
2 

5 7 .5
3 

Elem. 
32 35 .3

1 

40 41 .1
1 

35 39 .5
8 

131 126 .5
1 

42 37 .2
4 

12 14 .1
2 

S
ch

oo
l 

 L
ev

el
 

Middle 
6 6 .0

0 

4 4 .0
0 

2 9 .5
6 

32 26 .4
2 

7 6 .0
0 

1 1 1.
15

 

*Significant at .05 level 
6 Group model BIC Relative Posterior Fit Probability 

4 years -1877.77 1.0 
3 years -1508.03 .96 

 
Math Foster Youth Sample (N=460) 
 
 4 vs. 3 Years: Number of students & T-Test Value (Difference in Proportion Assigned to Group) 

Posterior Group 
Assignment 1 2 3 4 5 

 4 3 T 4 3 T 4 3 T 4 3 T 4 3 T 
Group Size 59 63 .44 44 46 .00 228 249 1.21 108 87 1.84 21 15 1.55 
Male 29 32 .22 24 26 .19 136 152 .22 65 50 .42 15 9 .69 

White/ 
Asian PI 

11 11 .00 6 5 .14 50 62 .60 40 33 .16 10 6 .47 

Black 20 18 .87 13 15 .31 68 72 .24 26 23 .49 5 4 .57 

E
th

ni
ci

t
y 

Hispanic 28 34 .66 25 26 .19 107 112 .22 38 27 .77 6 4 .28 
ELL 8 10 .31 9 10 .23 41 43 .29 14 12 .20 4 1 1.02 
Free Lunch 56 60 .00 42 44 .23 214 232 .44 100 82 .28 17 11 .57 
Disability 17 19 .12 6 6 .14 21 21 .39 9 8 .25 2 1 .31 
Poor  
Quality School 

47 52 .43 40 42 .00 162 175 .24 62 45 .70 8 5 .31 

Elem. 38 36 .29 29 33 .48 138 157 .87 81 66 .90 20 14 .84 School 
Level Middle 21 27 .28 15 13 .37 90 92 .29 27 21 .23 1 1 .00 

*Significant at .05 level 
5 Group model 

BIC 
Relative Posterior Fit 

Probability 
4 years -1802.90 1.0 
3 years -1592.85 1.0 

 
Math Matched Foster Youth/Comparison Sample (N=422) 
 
 
 

4 vs. 3 Years: Number of students & T-Test Value (Difference in Proportion Assigned to Group) 

Posterior Group 
Assignment 1 2 3 4 5 

 4 3 T 4 3 T 4 3 T 4 3 T 4 3 T 
Group Size 41 39 .50 23 30 1.22 232 240 .88 102 92 .69 24 18 1.33 
Foster Youth 25 26 .10 9 12 .07 112 115 .00 53 43 .70 12 10 .39 
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Male 21 17 .63 7 7 .58 98 101 .00 40 40 .57 8 6 .00 
White/ 
Asian PI 

5 6 .39 3 3 .00 42 42 .29 28 24 .31 16 13 .35 

Black 10 11 .41 2 3 .46 49 56 .52 21 19 .00 4 2 .55 

E
th

ni
ci

ty
 

Hispanic 26 22 .64 18 24 .18 141 142 .44 53 49 .14 4 3 .00 

ELL 9 11 .62 9 12 .07 55 53 .52 17 14 .38 0 0 .00 
Free Lunch 41 39 .00 22 30 1.11 228 231 1.27 99 89 .00 18 12 .57 
Disability 11 12 .39 4 2 1.14 12 9 .52 5 4 .34 0 0 .00 
Poor  
Quality School 

40 39 .89 21 29 .94 191 189 .82 77 69 .00 13 8 .64 

Elem. 32 30 .10 17 19 .46 155 162 .74 75 67 .18 20 14 .56 School 
Level Middle 9 9 .11 6 11 .85 77 78 .23 27 25 .00 4 4 .49 

*Significant at .05 level 
5 Group model 

BIC 
Relative Posterior Fit 

Probability  
4 years -1870.93 .87 
3 years -1574.61 .91 
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CHAPTER FIVE: RESULTS 
 
The number and types of academic performance trajectory groups will be determined by group-
based analysis and posterior probabilities. The relationship among the independent variables and 
group membership is assessed by multinomial logistic regression. The analytical process is 
repeated for English and math outcomes for each of the four samples.  
 
English Language Arts  
Research Question 1a: Matched Foster Youth/Comparison Group Sample 

What are the number and type of academic performance trajectory groups in CST ELA in 
a population of youth entering out of home placement between grades four and eight and 
a matched comparison group? Is foster care a significant predictor of group 
membership?  
 

First, the number and type of performance trajectories will be determined by group-based 
analysis. Model fit and accuracy will be investigated. Next, the groups will be used as the 
outcome variable to determine if foster care status is a significant predictor of group trajectory 
membership.  
 Figure 5.1 depicts the mean performance level from baseline to Year 3 for the English 
language arts (ELA) matched foster youth/comparison sample. At baseline, the average 
performance level is 1.47, which corresponds to mid-way between the below basic and basic 
level. From baseline year to Year 2, the mean performance level increases to 1.66 with a 
decrease to 1.54 by Year 3. The foster youth sample mirrors that of the entire sample with a 
slightly higher increase at Year 2 and an average level of 1.68 at Year 3. The comparison group 
departs from the overall mean performance level at Year 2 with a decrease of 1.56 at Year 3. 
While the entire sample increases from baseline to Year 2, only the foster youth sample 
continues to increase to Year 3. Overall, both groups perform well below the proficient level.  
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All

Foster Youth

Comparison

 
Figure 5.1: Matched Foster Youth/Comparison Sample: Mean Performance Level on the 

English Language Arts California Standards Test 
 
 In order to ascertain the optimal number of ELA performance groups, 2 to 7 trajectory 
groups are investigated (Table 5.1). Improvement in fit for each successive group is observed 
until group 6, with no improvement from 6 to 7 groups. Bayesian Information Criterion (BIC) 
and relative posterior fit probability estimates indicate that there is a 100% chance that group 6 is 
the best fitting model. An exploration of group trajectory shape finds a mix of constant (0), linear 
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(1), and quadratric (2) functions and an improvement in fit from the all quadratic model (6a vs. 
6b). Thus, the analyses presented here are based on the 6b-group model with students being 
assigned to their most likely performance group using posterior probabilities. 

 
 
 Table 5.2 provides diagnostics of group assignment accuracy. The estimated group 
proportions and the actual percent assigned to the groups are similar with slightly more students 
assigned to groups 2 and 4 and slightly fewer assigned to group 5 than estimated. The average 
posterior probabilities which estimate the probability of belonging to a specific group are well 
above the .7 guideline. Lastly, the relative prediction accuracy calculations exceed the suggested 
guideline of 5. Overall, the diagnostics suggest high assignment accuracy for the final 6-group 
model.  
 
Table 5.2: Matched Foster Youth/Comparison Sample, ELA: Diagnostics of Group Assignment Accuracy  

 
Group Estimated group 

proportion 
Actual proportion assigned to 

group 
Average Posterior 

Probability 
Relative Prediction 

Accuracy  
1 .10 .10 .93 120.8 
2 .11 .13 .83 160.0 
3 .15 .14 .79 13.3 
4 .46 .47 .87 10.2 
5 .16 .14 .87 18.8 
6 .03 .03 .95 1633.3 

 

 
 Figure 5.2 depicts the final 6-group English language arts (ELA) performance trajectories 
model. Overall, group trajectories are linear and align with performance level categories which 
suggest that academic performance did not change significantly over the time period. Group 1 
aligns with the far below basic level and includes 10% (n= 42) of the students. With 13% (n=53), 
Group 2’s baseline estimate mirrors that of Group 1 with an increase to slightly below the basic 
level by Year 2. Group 3, representing 14% (n=54) of the students, begins at baseline at the 
below basic level with a slight decrease to Year 3. The majority of the students (47%, n=198) are 
assigned to Group 4 which reflects a consistent basic performance level throughout the time 
period. With 14% (n= 58) of students, Group 5 corresponds to a consistent proficient 
performance level. Group 6, with 3% (n=13) of students, reflects a linear advanced level 
trajectory from baseline to Year 3.  
   

Table 5.1: Matched Foster Youth/Comparison Sample ELA: Group Number Selection  
 

Group 
number 

Order BIC eBIC x-eBIC maximum Relative Posterior Fit Probability 

2 22 -2012.82 Maximum  Group  
3 222 -1929.77 E 36 1.17 .00 
4 2222 -1899.90 E 49 1.10 .00 
5 22222 -1896.32 E 50 3.94 .00 

6a 222222 -1877.77 E 58 4.48 1.00 
7 2222222 -1884.81 E 55 5.86 .00 
     

6b 121000 -1860.24 E 66 1.84 1.00 
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  Figure 5.2: Matched Foster Youth/Comparison Sample: Group Performance Trajectories,   
       English Language Arts California Standards Test 
 

 Table 5.3 displays the prevalence of a range of demographic and education variables in 
each group. Multivariate analysis of variance (MANOVA) is used to assess significant 
differences in proportions of these variables among the 6 groups. There are no significant 
differences among student group proportions by school year at baseline, foster youth, and school 
level at baseline. Demographic variables which achieve significance include gender and 
ethnicity. More males are members of the far below (Group 1) and advanced (Group 6) groups 
compared to the basic group (Group 4). Significantly more White/Asian PI students and fewer 
Hispanic students are members of the advanced group (Group 6).   
 There are significant differences among groups for the majority of education covariates. 
The proficient and advanced groups (Groups 5 and 6) have fewer ELL students. Compared to all 
other groups, there are fewer free lunch students in the advanced group (Group 6). A higher 
proportion of students with a documented disability are members of the far below group (Group 
1) and a lower proportion of students who attend a poor quality school at baseline are members 
of the advanced group (Group 6).   
 A multinomial logistic model is fit to determine which factors predict group membership 
(Table 5.4). The model was originally fit with the 6 identified groups but due to low/empty cell 
size for a number of variables in Group 6, the model failed to successfully converge. As Groups 
5 and 6 correspond to the California Department of Education goal of proficient or above on the 
CST English test, they are combined in the analysis. In addition, the free lunch variable was 
omitted due to low/empty cell size. (Note: School year at baseline was originally entered into the 
model, and as the variable failed to achieve significance, it was omitted from further analyses). 
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 Group 1 or the far below group serves as the reference group for the multinomial logistic 
regression model. Model fit is assessed by Wald chi-square estimates (99.43, p<.0001) and 
pseudo r-squared which suggests an improved fit from the intercept only model to the model 
with the covariates.  
 
Table 5.3: Matched Foster Youth/Comparison Sample, ELA: Posterior Group Probabilities  

 
 Group 1: 

Far Below 
Group 2: 
Below / 

Improving 

Group 
3: Below 

Group 
4: Basic 

Group 5: 
Proficient 

Group 6: 
Advanced 

F-
value 

 n (%) n (%) n (%) n (%) n (%) n (%)  

Group Sample (N=418) 42 (10) 53 (13) 54 (14) 198 (47) 58 (14) 13 (3)  
 

2002/03 12 (29) 12 (23) 15 (28) 41 (21) 10 (17) 3 (23) 1.12 
2003/04 9 (21) 12 (23) 12 (22) 49 (25) 16 (28) 4 (31) 1.50 
2004/05 9 (21) 14 (26) 12 (22) 58 (29) 17 (29) 3 (23) .41 

School Year 
at Baseline 

2005/06 12 (29) 15 (28) 13 (24) 50 (25)  19 (33) 3 (23) .34 
 

Foster Youth 24 (57) 26 (49) 25 (46) 97 (49) 27 (47) 10 (77) 1.06 
Male 23 (55) 25 (47) 24 (44) 62 (31) 21 (36) 7 (54) 2.62* 

White/Asian-PI  6 (14) 5 (9) 8 (14) 48 (24) 18 (31) 9 (69) 8.96* 
Black 11 (26) 10 (19) 10 (19) 32 (16) 13 (22) 0 (0) 1.19 Ethnicity 

Hispanic 25 (60) 38 (72) 36 (67) 118 (60) 27 (47) 4 (31) 2.62* 
ELL 15 (36) 16 (30) 14 (26) 46 (23) 7 (12) 0 (0) 2.69* 
Free Lunch 42 (100) 52 (98) 54 (100) 187 (94) 57 (98) 8 (62) 9.59* 
Disability 15 (36) 8 (15) 4 (7) 2 (1) 3 (5) 0 (0) 15.14* 
Poor quality School at 
Baseline  

40 (95) 49 (92) 45 (83) 166 (84) 39 (67) 5 (38) 7.56* 

Elementary 32 (76) 40 (75) 35 (65) 131 (66) 42 (72) 12 (92) 1.37 School 
Level Middle 10 (24) 13 (25) 19 (35) 67 (34) 16 (28) 1 (8) 1.37 

*significant at .05 level or lower 
 

 
 While foster youth are less likely to be members of Groups 2 to 5 and more likely to be 
members of the advanced group (Group 6) compared to Group 1 (far below), the results are not 
significant. Additionally, gender and school level at baseline are not significant predictors of 
group membership.  
 Variables which are significant include ethnicity, ELL status, disability, and attendance 
of a poor ranked school at baseline. Using White/Asian PI students as the reference group, Black 
students are significantly less likely to be members of the basic and proficient/advanced groups 
(Groups 4 and 5) and Hispanic students are more likely to members of all groups except for 
Group 5 (proficient/advanced). Compared to the far below group (Group 1), ELL students are 
less likely to be members of all other groups and significantly less likely in Group 5 (advanced/ 
proficient). Students with a documented disability are significantly less likely to be members of 
Groups 2-5 compared to the far below group (Group 1). (Note: For Groups 3 to 5, while cell size 
is less than 5, standard error estimates appear to be in the acceptable range). Lastly, students who 
attend a poor ranked school at baseline are less likely to be a member of all groups and 
significantly less likely in Group 5 (proficient/advanced).  
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Table 5.4: Matched Foster Youth/Comparison Group, ELA: Multinomial Logistic Regression 
 
Reference Group= 
Far Below (Group 1) 

 

Group 2: Below/ 
Improving 

Group 3: Below Group 4: Basic Group 5: 
Proficient/advanced 

 Relative Risk Ratios (Robust Standard Errors) 
Foster Youth .70 (.30) .62 (.27) .70 (.26) .75 (.32) 
Male .86 (.32) .87 (.40) .55 (.17) .69 (.30) 

Black .76 (.35) .38 (.22) .19 (.08)* .10 (.06)* White/Asian-PI 
Hispanic 1.94 (.76) 1.68 (.61) 1.29 (.54) .91 (.40) 

ELL .58 (.28) .43 (.21) .31 (.14)* .13 (.06)* 
Free Lunch** na na na na 
Disability .32 (.15)* .14 (.06)*+ .02 (.01)*+ .11 (.06)*+ 
State Rank Poor .49 (.23) .22 (.11) .26 (.16) .11 (.05)* 
Middle School .83 (.38) 1.22 (.53) 1.13 (.48) .77 (.30) 
Wald X2 99.43* 
Pseudo R2 .10 

 
*significant at .05 level or below 
** Free lunch is omitted from the final model due to empty/low cell size  
+ Cell size <5 
 

 
Research Question 2a: Foster Youth Sample 

What are the number and type of academic performance trajectory groups in CST ELA  
in a population of youth entering out of home placement between grades four and eight? 
Which education and child welfare case characteristics are associated with group 
membership trajectories? Are residential and school changes in the year of foster care 
entry correlated with group membership?  
 

First, the number and type of performance trajectories will be determined by group-based 
analysis and model fit and accuracy will be assessed. Next, the groups will be used as the 
outcome variable to determine which risk factors are associated with group trajectory 
membership. Lastly, the relationship among education risks, child welfare case characteristics, 
Year 1 changes, and academic performance trajectories will be explored.  
 Figure 5.3 depicts the mean performance level at baseline and over time for the foster 
youth sample. At baseline, the average performance level is 1.51, which corresponds to half-way 
between the below basic and basic level. From baseline to Year 2, the mean performance level 
increases to 1.64 and remains fairly constant to Year 3. Overall, the average performance level is 
well below the proficient level.    
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Figure 5.3: Foster Youth Sample:  Mean Performance Level on the  
English Language Arts California Standards Test 

 

 In order to ascertain the optimal number of performance groups, 2 to 7 trajectory groups 
are explored. Improved fit is indicated from groups 2 to 6, with no improvement from group 6 to 
7. BIC and relative posterior fit probability calculations indicate that there is a 91% chance that 
group 6 is the best fitting model (Table 5.5).  An exploration of group trajectory shape finds a 
mix of constant (0), linear (1), and quadratric (2) functions. Final model calculations demonstrate 
improved fit over the all quadratic model (6a vs. 6b). 

 
Table 5.5: Foster Youth Sample ELA: Group Number Selection  
 

Group 
number 

Order BIC eBIC 2-eBIC max Relative Posterior Fit Probability 

2 22 -1927.57 max  
3 222 -1847.42 E 34 6.44 .00 
4 2222 -1824.71 E 44 4.69 .00 
5 22222 -1808.51 E 51 5.09 .08 
6a 222222 -1806.79 E 52 2.85 .91 
7 2222222 -1810.33 E 50 8.25 .01 
     

6b 121000 -1785.34 E 61.5.88 1.00 
 

  
 Table 5.6 provides diagnostics of group assignment accuracy. The estimated group 
proportions and the actual percent assigned to the groups are similar with Groups 3 and 5 having 
fewer and Group 4 having more students than estimated.  The average posterior probabilities are 
well above the suggested .7 cut-off. Lastly, with the exception of Group 4, the relative prediction 
accuracy calculations are above the guideline of 5. As Group 4 is right at the guideline and the 
rest of the estimates are well above the acceptable range, this suggests low classification error. 
Overall, diagnostic tests indicate high assignment accuracy for the final 6-group model.  
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Table 5.6: Foster Youth Sample, ELA: Diagnostics of Assignment Accuracy  

 

Group 
Estimated group 

proportion 
Actual proportion assigned to 

group 
Average Posterior 

Probability 
Relative Prediction 

Accuracy  
1 .13 .14 .88 45.1 
2 .11 .11 .91 81.8 
3 .19 .16 .79 19.78 
4 .39 .43 .79 5.0 
5 .14 .11 .81 34.5 
6 .04 .04 .92 276.0 

 

 
 Figure 5.4 depicts the final 6-group foster youth ELA performance trajectories. Overall, 
between baseline and Year 1, there are increases/decreases in group performance level 
trajectories, but little change from Year 1 to Year 3. Corresponding to the far below performance 
level, Group 1 includes 14% (n=66) of the foster students. In Group 1, the group trajectory is flat 
from baseline to Year 3. Representing 11% (n=51), Group 2 baseline estimates align with the far 
below basic performance level with increases to just below the basic level by Year 3. Group 3 
includes 16% (n=74) of the foster students. In this group, the baseline intercept corresponds to 
the below basic level and decreases to the far below level by Year 2. The majority of students 
(43%, n=196) are members of Group 4. The trajectory for this group is linear and aligns half-way 
between the below and basic performance level categories. With 11% (n=51) of foster students, 
Group 5 depicts a flat trajectory which corresponds to just above the basic performance level. 
Lastly, with 4% (n=19) of the students, Group 6 shows an increase from just above the proficient 
level at baseline to the advanced level by Year 1.  

 
 

 
 Figure 5.4: Foster Youth Sample: Group Performance Trajectories, English Language Arts  

California Standards Test 
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 Table 5.7 displays the prevalence of a range of demographic, education, and child welfare 
case characteristic variables in each trajectory group. There are no significant differences among 
the group proportions by school year at baseline. A significantly higher proportion of males are 
assigned to the far below (Group 1) group compared to all other groups. A significantly higher 
proportion of White/Asian PI foster youth and a lower proportion of Hispanic students are 
members of the proficient group (Group 6). No significant difference in the percent of Black 
students is indicated.  
 Among the education variables, there are no significant differences in group proportions 
for English language learner status (ELL) and free lunch participation. Significant differences in 
group proportions are indicated for disability, school rank, and school level at baseline. A higher  
percentage of students with a documented disability are members of the far below basic 
(Group 1) and the below/ improving group (Group 2). The proficient group (Group 6) contains 
fewer students who attend a poor quality school at baseline and more elementary level students 
compared to the other groups. 
 None of the child welfare case characteristics including removal reason, length of stay, 
placement number and type, exit type, and re-entry achieve significance. Additionally, there are 
no significant differences in group proportions of students who experience a normative school 
transition, non-normative school transfer, foster care exit, placement change, or re-entry in  
Year 1. 
 Lastly, the mean number of education risks and time variant Year 1 changes is presented.  
The education risk variable is a sum of 5 variables which include Black or Hispanic ethnicity, 
ELL, free lunch, disability, and attendance in a poor quality school at baseline. The mean risk per 
group is highly significant with a Group 1 (far below) average of 3.15 risks and a gradual 
decrease of 1.74 risks by Group 6 (proficient).  While not significant, the mean changes for Year 
1 for the lower performing groups (Groups 1 to 4) are larger than the higher performing groups 
(Group 5 and 6).  
 Table 5.8 depicts the results of the multinomial logistic model. Group 1 (far below) 
serves as the reference group. Due to low/empty cell size, maltreatment types of physical abuse, 
sexual abuse, and other are collapsed to a non-neglect category and exit type categories of 
adoption, legal guardianship, and other are combined into an 'other' exit category. Additionally, 
due to low cell size at Year 1, re-entry is used as a time stable covariate (sum of Year 1 and 2) in 
the analysis. Model fit is assessed by Wald test (243.36, p<.0001) and pseudo r-squared (.13) 
which suggests an improvement in fit from the intercept only model to the model with the 
covariates. (Note: School year at baseline was originally entered into the model, and as the 
variable failed to reach significance, it was omitted from further analyses). 
 Though not a significant predictor of group membership, compared to the far below 
group (Group 1), males are less likely to be members of the other groups. Using White/Asian PI 
as the reference group, Black foster youth are significantly less likely to be members of Groups 4 
to 6 (below to proficient). Hispanic youth are more likely to be in the below/ improving group 
(Group 2) and significantly less likely to be in the basic and proficient groups (Groups 5 and 6).  
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Table 5.7: Foster Youth Sample, ELA: Posterior Group Probabilities  
 
 

Group 1: 
Far Below 

Group 2: 
Below/ 

Improving 

Group 3: 
Below/ 

Declining 

Group 4: 
Below 

Group 5: 
Basic 

Group 6: 
Proficient 

F 

 n (%) n (%) n (%) n (%) n (%) n (%)  
Group Size (N=426) 66 (14) 51 (11) 74 (16) 196 (43) 51 (11) 19 (4)  

 
2002/03 17 (26) 8 (16) 20 (27) 29 (15) 9 (18) 1 (5) 1.56 
2003/04 11 (17) 10 (20) 16 (22) 52 (27) 11 (22) 6 (32) .82 
2004/05 23 (35) 15 (29) 17 (23) 68 (35) 13 (26) 8 (42) 1.14 

School Year 
at Baseline 

2005/06 15 (23) 18 (35) 21 (28) 47 (24) 18 (35) 4 (21) 1.10 
 

Male 38 (58) 20 (39) 33 (45) 67 (34) 21 (41) 6 (32) 2.52* 
White/Asian-PI 10 (15) 9 (18) 14 (19) 63 (32) 19 (37) 12 (63) 3.08* 

Black 20 (30) 13 (25) 25 (34) 55 (28) 14 (28) 2 (11) .52 Ethnicity 
Hispanic 36 (55) 29 (57) 35 (47) 78 (40) 18 (35) 5 (26) 3.99* 

ELL 15 (23) 11 (22) 12 (16) 31 (16) 9 (18) 1 (5) .86 
Free Lunch 62 (94) 49 (96) 71 (96) 180 (92) 48 (94) 16 (84) .93 
Disability 19 (29) 9 (18) 7 (9) 9 (5) 5 (10) 1 (5) 7.0* 
Poor quality School at 
Baseline  

56 (85) 38 (75) 53 (72) 137 (70) 28 (55) 8 (42) 4.15* 

Elementary 46 (70) 35 (69) 41 (55) 127 (65) 35 (69) 18 (95) 2.34* School 
Level Middle 20 (30) 16 (31) 33 (45) 69 (35) 16 (31) 1 (5) 2.34* 

 
Neglect 52 (79) 40 (78) 55 (74) 141 (72) 35 (69) 13 (68) .54 

Physical 
Abuse 

9 (14) 8 (16) 13 (18) 35 (18) 12 (24) 2 (11) .55 

Sexual 
Abuse 

2 (3) 1 (2) 3 (4) 15 (8) 3 (6) 2 (11) .96 
Maltreatment 
Type 

Other  3 (5) 2 (4) 3 (40 5 (3) 1 (2) 2 (11) .79 
< 1 month 25 (38) 18 (35) 31 (42) 79 (40) 16 (31) 7 (37) .39 

1 -12 
months 

10 (15) 5 (10) 11 (15) 31 (16) 14 (28) 2 (11) 1.40 Length of 
Stay 

12 + months 31 (40) 28 (55) 32 (43) 86 (44) 21 (41) 10 (52) .84 
Kin 8 (12) 8 (16) 13 (18) 37 (19) 15 (29) 3 (16) 1.25 

Non-kin 31 (47) 32 (62) 39 (52) 102 (52) 26 (51) 8 (44) .61 
Placement 
Type 

Group 27 (41) 11 (22) 22 (30) 57 (29) 10 (20) 8 (42) 1.92 
1-2 38 (58) 34 (67) 46 (62) 119 (61) 40 (78) 11 (58) 1.41 Placement 

Number 3+ 28 (42) 17 (33) 28 (38) 77 (39) 11 (22) 8 (42) 1.41 
Reunified  41 (62) 29 (57) 42 (57) 115 (59) 36 (71) 12 (63) .65 
Adoption 0 (0) 0 (0) 0 (0) 1 (1) 0 (0) 1 (5) 2.27* 

Legal 
Guard.  

0 (0) 4 (8) 2 (3) 11 (6) 3 (6) 1 (5) 1.14 

Other  4 (6) 1 (2) 7 (9) 20 (11) 3 (6) 0 (0) .52 

Exit Type 

No Exit 21 (32) 17 (33) 23 (31) 49 (25) 9 (18) 5 (26) 1.02 
Re-entry 5 (8) 5 (10) 5 (7) 17 (9) 5 (10) 2 (11) .07 
 

Transition 12 (18) 4 (8) 17 (23) 35 (18) 6 (12) 2 (11) 1.34 
Transfer 18 (27) 16 (31) 14 (19) 47 (24) 8 (16) 5 (26) .99 
Placement Change 27 (41) 20 (39) 25 (34) 66 (32) 12 (24) 4 (21) 1.19 
Foster Care Exit 36 (55) 28 (55) 37 (50) 109 (56) 29 (57) 10 (52) .17 Y

ea
r 

1 

Re-entry 2 (2) 2 (4) 3 (4) 7 (4) 3 (6) 2 (11) .54 
 

Mean Education Risk ** 3.15 (.83) 2.92 (.89) 2.74 (.83) 2.5 (.89) 2.39 (.94) 1.74 (1.08) 11.26* 
Mean Year 1 changes**  1.44 (.78) 1.37 (.66) 1.30 (.87) 1.35 (.84) 1.14 (.82) 1.21 (.85) .94 
*Significant at the .05 or below level 
Note: Some total may exceed 100% due to rounding 
** standard deviation in parentheses 
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 ELL and free lunch status are not significant predictors of group membership. Education 
variables which achieve significance include disability, school quality, and school level at 
baseline.  Students with a documented disability are less likely to be members of all groups with 
the exception of Group 2 (below/improving). Foster youth who attend a poor quality school at 
baseline are less likely to be members of all groups except for Group 3 (below/declining). 
Compared to the far below group, students who attend middle school at baseline are more likely 
to be members of Groups 2 and 3 and less likely to be members of Groups 4 and above with  
Group 6 (proficient) achieving significance.     
 Only three child welfare case characteristics achieve significance. Using non-kin 
placement type as the reference group, students who spent the majority of the foster care stay in a 
kin placement are more likely to be in all other groups, with significant findings for Group 5 
(basic). Foster youth with three or more placements are significantly less likely to be in the 
below/improving group (Group 2). Compared to students still in foster care by the end of Year 3, 
those who exit via reunification are more likely to be in the higher performing groups (Groups 5 
and 6). Lastly, students who experience an 'other' exit type are more likely to be members of all 
other groups with Group 4 (below) achieving significance. Though this result should be 
interpreted with caution due to low cell size (<5) in the reference group (Group 1). 
 In order to assess if changes in Year 1 predict group membership, variables which 
include school transition, transfer, foster care placement change, and exit are included in the 
model.  Compared to the far below group, students in other groups are less likely to experience a 
normative school transition and significantly less likely in Groups 2 and 5 (below/improving and 
proficient). Non-normative school transfers are not predictive of group membership. Compared 
to Group 1, students in Groups 3 to 6 are less likely to experience a placement change with 
Group 6 (advanced) achieving significance. While exit in Year 1 is not a significant predictor, 
students in Groups 2 (below/improving), 5 (basic), and 6 (proficient) are more likely to exit 
foster care compared to students in the reference group.   
 A separate analysis investigating differences between Group 2 (below/improving) and 
Group 3 (below/declining) find that the only variable which significantly influences group 
membership is Year 1 is exit from foster care. Students in Group 3 (below/declining) are 
significantly less likely (RR-.32, SE- .12) to exit foster care during Year 1 compared to students 
in Group 2. While not significant, students in Group 3 are more likely to be Black, male, attend a 
poor quality school at baseline, and stay in foster care for longer periods of time and less likely 
to spend the majority of time in a kin placement home. Lastly, students in this group are more 
likely to experience a normative school transition in Year 1 than students in Group 2.  
 Results of a multinomial model which investigates the association of education risk 
factors and Year 1 changes on group education performance trajectories are presented in Table 
5.8. Compared to the far below group, education risk is a significant predictor for all groups with 
the exception of Group 2 (below/improving). While all groups experience fewer Year 1 changes, 
only the higher performing groups (Groups 4 to 6) achieve significance. Overall, the higher 
performing groups are characterized by lower average education risks and changes during  
Year 1.  
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Table 5.8: Foster Youth Sample, ELA: Multinomial Logistic Regression 
 

Group 2: 
 Below/ 

Improving 
Group 3: 

 Below/ Declining 
Group 4:  
Below 

Group 5: 
 Basic 

Group 6: 
Proficient 

Reference Group=  
Far Below (Group 1) 

Relative Risk Ratios (Robust Standard Errors) 
Male .48 (.19) .71 (.26) .48 (.16) .61 (.26) .41 (.24) 

Black .41 (.28) .67 (.34) .27 (.12)* .24 (.12)* .09 (.05)*+ White/ 
Asian-PI Hispanic 1.14 (.52) .79 (.33) .55 (.19) .39 (.18)* .17 (.09)* 

ELL .77 (.38) .52 (.27) .42 (.19) .59 (.33) .11 (.05)+ 
Free Lunch 1.39 (.70) 1.84 (1.16) .75 (.48) 1.38 (.65) .83 (.35) 
Disability .68 (.34) .25 (.12)* .11 (.05)* .23 (.13)* .09 (.04)*+ 
State Rank Poor .33 (.18)* .47 (.22) .43 (.18)* .22 (.11)* .16 (.07)* 
Middle School 1.44 (.71) 1.68 (.75) .96 (.38) .87 (.43) .10 (.05)*+ 

 
Neglected .89 (.43) .94 (.44) .70 (.29) .57 (.30) .63 (.41) 

1-12  .31 (.19) 1.01 (.57) .82 (.42) .92 (.52) .28 (.14)+ Less than  
1 month 12+ 1.35 (.77) 1.67 (.81) 1.20 (.49) .51 (.28) .52 (.29) 

Kin 3.20 (1.38) 1.70 (.97) 2.50 (1.14) 6.90 (3.36)* 1.26 (.78) 
Non-kin Group 1.60 (.67) 1.17 (.45) 1.22 (.42) 1.14 (.48) .72 (.38)+ 
3 + placements  .29 (.14)* .60 (.29) .85 (.39) .36 (.15) 1.59 (.98) 

Reunified .52 (.26) .76 (.36) 1.10 (.48) 1.60 (.97) 1.70 (.99) Still in 
Care Other Exit 1.68 (1.12) 2.14 (1.31) 3.26 (1.32)* 2.43 (1.62) 3.23 (2.76)+ 
Re-entry 1.92 (1.30) 1.44 (.86) 1.71 (.98) 2.50 (1.55) 2.22 (1.63) 

 
Transition .24 (.15)*+ .71 (.34) .66 (.31) .27 (.16)* .53 (.32)+ 
Transfer 1.27 (.60) .67 (.30) .89 (.34) .52 (.27) 1.09 (.62) 
Placement 
change 

1.00 (.52) .59 (.29) .49 (.21) .33 (.19) .18 (.10)*+ 

Exit 1.50 (.68) .54 (.29) .99 (.43) 1.13 (.56) 1.36 (.68) 

Y
ea

r 
1 

Re-entry na na na na na 
Wald X2 243.36* 
Pseudo R-Square  0.13 

 
Education Risk .71 (.16) .55 (.12)* .41 (.08)* .36 (.08)* .18 (.05)* 
Year 1 Changes .87 (.11) .85 (.12) .81 (.08)* .66 (.11)* .79 (.13)* 
Wald X2 53.94* 
Pseudo R-Square  .04 
*Significant at the .05 or below level 
+ Cell size <5  
 

 
Math  
Research Question 1b: Matched Foster Youth/Comparison Sample 

What are the number and type of academic performance trajectory groups in CST math 
in a population of youth entering out of home placement between grades four and eight 
and a matched comparison group? Is foster care placement a significant predictor of 
group membership?  
 

First, the number and type of performance trajectories will be determined by group-based 
analysis. Model fit and accuracy will be determined. Next, the groups will be used as the 
outcome variable to determine which risk factors including foster care status are associated with 
group trajectory membership.  
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 Figure 5.5 depicts the mean performance level at baseline and over time for the matched 
foster youth/comparison math sample. At baseline, the average performance level is 1.47, which 
corresponds to half-way between the below basic and basic levels. There is a slight increase 
between baseline and Year 1, followed by a decrease to 1.4 by Year 3. The foster youth sample 
mirrors that of the entire sample with a slightly higher increase at Year 1 and ending just above 
the mean performance level for the entire sample. For comparison students, decreases in mean 
performance level occur from baseline to Year 3 with averages slightly below that of the entire 
sample. Overall, for both groups, the average performance level did not shift dramatically over 
time and remains well below the proficient level.    
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 Figure 5.5: Matched Foster Youth/Comparison Sample:  Mean Performance Level on the  

Math California Standards Test 
 
 The optimal number of math performance groups is explored. Improved fit for each 
successive trajectory group is indicated from 2 to 5, with no improvement from 5 to 7 groups. 
BIC supports the 5-group model as the best fitting (Table 5.9). Relative posterior fit probability 
calculations suggest that there is an 87% chance that group 5 is the best fitting model. For group 
trajectory shape, the final model finds a mix of constant (0), linear (1), and quadratric (2) 
functions with an improvement in fit (5a vs. 5b). Thus, the analyses presented here are based on 
the 5b-group model with students being assigned to their most likely math performance group 
using posterior probabilities.  
 
Table 5.9: Matched Foster Youth/Comparison Sample, Math: Group Number Selection 
 

Group number Order BIC eBIC x-eBIC maximum Relative Posterior Fit Probability  
2 22 -1969.71 Maximum  Group  
3 222 -1896.67 E 31 5.26 .00 
4 2222 -1874.22 E 41 2.96 .03 
5a 22222 -1870.93 E 42 7.94 .87 
6 222222 -1873.52 E 41 5.95 .07 
7 2222222 -1874.39 E 41 2.49 .03 

   
5b 12001 -1859.47 E 47 7.53 1.00 
 

 
 Table 5.10 provides diagnostics of group assignment accuracy. The estimated group 
proportions and the actual percent assigned to the groups are similar with slightly less students 
being assigned to groups 2 and 4 and slightly more assigned to group 3 than estimated. The 
average posterior probabilities which estimate the probability of belonging to a specific group 
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are mostly well above the suggested .7 guideline. Lastly, with the exception of group 3, the 
relative prediction accuracy calculations are above 5. As group 3 is right at the suggested 
guideline and the rest of the estimates are well above the acceptable range, low classification 
error is indicated. Overall, the diagnostics suggest high assignment accuracy for the final 5-group 
model.  
 
Table 5.10: Matched Foster Youth/Comparison Sample, Math: Diagnostics of Assignment Accuracy  
 
Group Estimated group 

proportion 
Actual proportion assigned to 

group 
Average Posterior 

Probability 
Relative Prediction 

Accuracy 
1 .08 .09 .73 25.2 
2 .08 .05 .82 79.8 
3 .51 .55 .86 5.0 
4 .27 .24 .88 23.2 
5 .06 .06 .94 245.4 
 

 
 Figure 5.6 depicts the final 5-group math performance trajectories. Group 1 aligns with 
the far below basic level and includes 10% (n=41) of the students. Group 2, with 5% (n=23) of 
the students, has a baseline estimate similar to Group 1 with an increase to slightly above the 
basic level by Year 3. The majority of students (55%, n=232) are assigned to Group 3 which 
corresponds to the below basic performance level. Group 4, with 24% (n=102) of the student 
sample, aligns with the basic performance level. Lastly, with 6% (n=24) of students, Group 5 
begins at the advanced level and slowly decreases to the proficient level by Year 3. 
 

 
Figure 5.6: Matched Foster Youth/Comparison Sample: Group Performance Trajectories, 

Math California Standards Test 
 
 Table 5.11 depicts the prevalence of a range of demographic and education variables in 
each CST math group. Multivariate analysis of variance (MANOVA) is used to assess significant 
prevalence differences of these variables among the 5 groups. There are no significant 
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differences among groups regarding the proportion of school year at baseline, foster youth, male 
students, and school level at baseline. In terms of ethnicity, significant differences are indicated 
for both White/Asian PI and Hispanic but not Black students. For White/Asian PI students, there 
is a gradual increase in proportion from the far below basic group (Group 1) to the proficient 
group (Group 5). There are significantly more White/Asian PI students and fewer Hispanic youth 
included in the proficient group (Group 5).  
 Significant differences among groups for the majority of education variables are 
indicated. Fewer ELL and free lunch students are members of the proficient group (Group 5). 
More students with a documented disability reside in the far below basic group (Group 1). 
Lastly, there is a gradual decrease in the proportion of students who attend a poor quality school 
at baseline with fewer students in the proficient group (Group 5).  
 
Table 5.11: Matched Foster Youth/Comparison Sample, Math: Posterior Group Probabilities  
 
 Group1: 

Far Below 
Group 2: 

Below/ 
Improving 

Group 3: 
Below 

Group 4: 
Basic 

Group 5: 
Proficient  

F-
value 

 n (%) n (%) n (%) n (%) n (%)  
Group Sample (N=422) 41 (10) 23 (5) 232 (55) 102 (24) 24 (6)  

 
2002/03 12 (29) 6 (26) 51 (22) 18 (18) 3 (13) 1.43 
2003/04 6 (15) 5 (22) 58 (25) 22 (22) 5 (21) .56 
2004/05 10 (24) 7 (30) 63 (27) 31 (30) 8 (33) .25 

School Year at 
Baseline 

2005/06 13 (32) 5 (22) 60 (26) 31 (30) 8 (33) 1.01 
 

Foster Youth 25 (61) 9 (39) 112 (48) 53 (52) 12 (50) .87 
Male 21 (52) 7 30) 98 (42) 40 (39) 8 (33) .92 

White/Asian-PI 5 (2) 3 (13) 40 (17) 28 (27) 16 (57) 11.81* 
Black 10 (24) 2 (9) 49 (21) 21 (21) 4 (17) .65 Ethnicity 

Hispanic 26 (63) 18 (78) 141 (61) 53 (52) 4 (17) 6.09* 
ELL 9 (22) 9 (39) 55 (24) 17 (17) 0 (0) 3.3* 
Free Lunch 41 (100) 22 (96) 228 (98) 99 (97) 18 (75) 10.48* 
Disability 11 (27) 4 (17) 12 (5) 5 (5) 0 (0) 7.91* 
Poor quality School at Baseline  40 (98) 21 (91) 191 (82) 77 (75) 13 (54) 5.85* 

Elementary 32 (78) 17 (74) 155 (66)  76 (75) 20 (83) 1.28 
School Level 

Middle 9 (22) 6 (26) 77 (34) 26 (25) 4 (17) 1.28 
*significant at .05 level or lower 
 

 
 A multinomial logistic model is fit to determine which factors predict group membership 
(Table 5.12). Even though low/empty cell size is indicated for several variables in Group 5, as 
the difference between a basic and proficient trajectory level is substantial, it was decided not to 
combine Groups 4 and 5. Due to empty/low cell size, free lunch is omitted. Group 1 (far below) 
serves as the reference group for the multinomial regression model. Model fit is assessed by 
Wald chi-square estimates (121.68, p<.0001) and pseudo r-squared which suggests an improved 
fit from the intercept only to the model with the covariates. (Note: School year at baseline was 
originally entered into the model, and as the variable failed to reach significance, it was omitted 
from further analyses). 
 Compared to the far below group (Group 1) foster youth are less likely to be members of 
all other groups, but the results are not significant. In addition, gender is not a significant 
predictor of group membership. Using White students as the reference group, Black students are 
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less likely to be members of all other groups and both Black and Hispanic students are 
significantly less likely in Group 5 (proficient).   
 Among the education variables, school level at baseline is not a significant predictor of 
group membership.  ELL students are less likely to be a member of the basic (Group 4) and 
significantly less likely to be a member of the proficient group (Group 5). Disability and 
attendance in a poor quality school at baseline are significant predictors of group membership in 
three of the four groups. Compared to Group 1 (far below), students with a disability and those 
who attend a poor quality school are significantly less likely to be in Groups 3 to 5 (below basic 
to proficient).   
 
Table 5.12: Matched Foster Youth/Comparison Group, Math: Multinomial Logistic  Regression 
 
Reference Group=  
Far Below (Group 1) 

Group 2: 
Below/ 

Improving  

Group 3: Below 
Basic 

Group 4: 
Basic 

Group 5: 
Proficient  

 Relative Risk Ratios (Robust Standard Errors) 

Foster Youth .39 (.17) .61 (.21) .67 (.23) .65 (.34) 

Male .51  (.24) 2.31 (1.29) 1.19 (.31) 1.43 (.75) 
Black .47  (.24) .58 (.31) .31 (.10) .09 (.04)*+ White/Asian-PI 

Hispanic 2.28  (1.24) 1.05 (.41) .82 (.24) .24 (.12)*+ 
ELL 1.79  (.95) 1.09 (.44) .65 (.28) .00 (.00)*+ 
Free Lunch na na na na 
Disability .90 (.45)+ .17 (.08)* .15 (.07)* .00 (.00)*+ 
State Rank Poor .15 (.08) .11 (.05)* .08 (.03)* .05 (.03)* 
Middle .86 (.35) 1.13 (.50) .80 (.30) .42 (.22)+ 
Wald X2 121.68* 
Pseudo R2 .10 
*significant at .05 level or below 
+ Cell size <5 
 

 
Research Question 2b: Foster Youth Sample 

What are the number and type of academic performance trajectory groups in CST math 
in a population of youth entering out of home placement between grades four and eight? 
Which education and child welfare case characteristics are associated with group 
membership trajectories? Are residential and school changes in the year of foster care 
entry correlated with group membership?  
 

First, the number and type of performance trajectories will be determined by group-based 
analysis and model fit and accuracy will be assessed. Next, the groups will be used as the 
outcome variable to determine which risk factors are associated with group trajectory 
membership. Lastly, the relationship among education risks, child welfare case characteristics, 
Year 1 changes, and academic performance trajectories will be explored. 
 Figure 5.7 depicts the mean performance level at baseline and over time for the math 
foster youth sample. At baseline, the average performance level is 1.48, which corresponds to 
midway between the below basic and basic levels. From baseline to Year 1, the mean 
performance level increases to 1.51 and then decreases to 1.44 by Year 3. Overall, the average 
performance level is well below the proficient level.    
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Figure 5.7: Foster Youth Sample: Mean Performance Level on the 
English Language Arts California Standards Test 

 
 In order to ascertain the optimal number of math performance groups, 2 to 7 trajectory 
groups are explored. Improved fit for each successive group is found until group 5, with no 
improvement from group 5 to 6 (Note: The 7 group model failed to converge). BIC supports the 
5-group model as the best fitting model and relative posterior fit probability estimates indicate 
that there is a 100% chance that group 5 is the best fitting model (Table 5.13). While initial 
investigation assumes quadratic functions for each group, the final model is a mix of constant 
(0), linear (1), and quadratric (2) functions. Final model calculations depict an improvement in fit 
over the all quadratic model (5a vs. 5b). Thus, the analyses presented here are based on the 5b-
group model with foster students being assigned to their most likely math performance group 
using posterior probabilities. 
 
Table 5.13: Foster Youth Sample, Math: Group Number Selection  
 

Group number Order BIC eBIC x-eBIC maximum Relative Posterior Fit Probability 

2 22 -1883.10 Maximum  Group  
3 222 -1820.61 E 27 1.38 .00 
4 2222 -1812.09 E 30 6.90 .00 
5a 22222 -1802.90 E 34 6.77 1.00 
6 222222 -1809.04 E 32 1.46 .00 
7 2222222 NA   
     

5a 12001 -1790.95 E 40 1.05 1.00 
 

 
 Table 5.14 provides diagnostics of group assignment accuracy. The estimated group 
proportions and the actual percent assigned to the groups are similar with slightly more students 
assigned to groups 1 and 2 and slightly fewer assigned to group 3 than estimated. The average 
posterior probabilities which estimate the probability of belonging to the group are well above 
the suggested .7 cut-off. Lastly, the relative prediction accuracy calculations are above the 
suggested guideline of 5, all of which high assignment accuracy for the final 5-group model.  
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Table 5.14: Foster Youth Sample, Math: Diagnostics of Assignment Accuracy  
 
Group Estimated group 

proportion 
Actual proportion assigned to 

group 
Average Posterior 

Probability 
Relative Prediction 

Accuracy  
1 .11 .13 .80 26.8 
2 .09 .10 .81 38.4 
3 .52 .50 .92 11.5 
4 .24 .24 .86 19.5 
5 .05 .05 .87 127.2 
 

 
 Figure 5.8 depicts the final 5-group foster youth math performance trajectories. Overall, 
between baseline and Year 1, there are increases/decreases in group performance level 
trajectories, but little change from Year 1 to Year 3. Group 1 includes 13% (n= 59) of the foster 
students. In this group, the baseline intercept aligns between the performance level of far below 
basic and below basic and then decreases to far below basic for the remaining years. Group 2 
represents 10% (n= 44) of the foster youth. For this group, baseline estimates align with far 
below basic performance level but increases to just below basic level by Year 3. With 50% (n= 
228) of the students, Group 3 aligns with the below basic performance and remains level across 
the time period. Group 4 encompasses 24% (n= 108) of the students and corresponds to just 
slightly above the basic performance level. Group 5, with 5% (n=21) of students, aligns to the 
advanced performance level at baseline and decreases slightly at Year 1 and then increases to 
above the baseline estimate by Year 3.    

 

 
Figure 5.8: Foster Youth Sample: Group Performance Trajectories,   

Math California Standards Test 
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 Table 5.15 displays the prevalence of a range of demographic, education, and child 
welfare case characteristic variables in each CST math trajectory group. There are no significant 
differences among the proportion of students in each group by school year at baseline. While not 
statistically significant, Group 5 (proficient) has fewer male and Hispanic students and more 
White/Asian PI students than other groups. The proportion of ELL and free lunch students is 
relatively consistent across groups. A significantly higher percentage of students with a 
documented disability are assigned to the far below basic group (Group 1). In the proficient 
group (Group 5), there are significantly fewer students who attend a poor quality school at 
baseline and a higher proportion of students in elementary school at baseline compared to the 
other groups.  
 While none of child welfare case characteristics including removal reason, length of stay, 
placement number and type, and re-entry, achieve significance, there are some differences 
among group proportions. Group 1 (far below) has a higher proportion of students removed due 
to neglect and experience longer lengths of stay in foster care (12+ months), and a lower percent 
of foster youth who exit during the study years. Group 5 (proficient) has a larger proportion of 
students who exit via reunification than other groups.  
 There are no significant differences in group proportions for normative school transitions, 
non-normative school transfer, foster care exit, placement change, or re-entry in Year 1. While 
not significant, the proportion of students who experience a normative school transitions in Year 
1 is larger in the far below group (Group 1). Additionally, more students in the below/improving 
(Group 2) and proficient groups (Group 5) experience an exit from foster care in Year 1.  
 Lastly, the mean number of education risks and time variant Year 1 changes is 
investigated. The mean risk per group is highly significant with Group 1 (far below) having an 
average of 2.98 risks and a gradual decrease of 2.01 risks by Group 5 (proficient).  While not 
significant, the mean changes for Year 1 for the lower performing groups (Groups 1 to 3) are 
larger than the higher performing groups (Group 4 and 5).  
 A multinomial model is fit to determine which factors predict group membership (Table 
5.16). Due to low/empty cell size, maltreatment types of physical abuse, sexual abuse, and other 
are collapsed to a non-neglect category and exit type categories of adoption, legal guardianship, 
and other are combined into an other exit category. Additionally, due to low cell size at Year 1, 
re-entry is used as a time stable covariate (sum of Year 1 and 2) in the analysis. Group 1 (far 
below) served as the reference group. Model fit is assessed by Wald test (180.04, p<.0001) and 
pseudo r-squared (.12) which indicates an improvement in fit from the intercept only model to 
the model with the covariates. (Note: School year at baseline was originally entered into the 
model, and as the variable failed to reach significance, it was omitted from further analyses). 

While male foster students are more likely to be members of the proficient group (Group 
5), the results are not statistically significant. Using White/Asian PI students as the reference 
group, Black foster students are more likely to be members of the far below (Group 1) and 
below/ improving (Group 2) groups and significantly less likely to be in the basic (Group 4) and 
proficient (Group 5) groups. While similar trends are seen for Hispanic students, none of the 
relative risk estimates achieve significance. 

 
 
 
 
 



 

 55

 
Table 5.15: Foster Youth Sample, Math: Posterior Group Probabilities  
 

Group1: 
Far below 

Group 2: 
Below/  

Improving 

Group 3: 
Below 

Group 4: 
Basic 

Group 5: 
Proficient 

F-
value 

 

n (%) n (%) n (%) n (%) n (%)  
Group Sample (N=460) 59 (13) 44 (10) 228 (50) 108 (24) 21 (5)  

 
2002/03 13 (22) 11 (25) 41 (18) 17 (16) 2 (10) .86 
2003/04 10 (17) 7 (16) 57 (25) 27 (25) 8 (38) 1.34 
2004/05 18 (31) 13 (30) 67 (29) 38 (35) 6 (29) .57 

School Year at 
Baseline 

2005/06 18 (31) 13 (30) 63 (28) 26 (24) 5 (24) .36 
 

Male 30 (51) 20 (45) 92 (40) 43 (40) 6 (29) 1.02 
White/Asian-PI 11 (19) 6 (14) 53 (23) 44 (41) 10 (48) .38 

Black 20 (34) 13 (30) 68 (30) 26 (24) 5 (24) .61 Ethnicity 
Hispanic 28 (48) 25 (57) 107 (47) 38 (35) 6 (29) 2.02 

ELL 8 (14) 9 (20) 41 (18) 14 (13) 4 (19) .57 
Free Lunch 56 (95) 42 (95) 214 (94) 100 (93) 17 (81) 1.47 
Disability 17 (20) 6 (14) 21 (9) 9 (8) 2 (10) 4.94* 
Poor quality School at Baseline  47 (80) 40 (91) 162 (71) 62 (57) 8 (38) 1.87 * 

elementary 38 (64) 29 (66) 138 (61) 81 (75) 20 (95) 3.85* School Level  
middle 21 (36) 15 (34) 90 (39) 27 (25) 1 (5) 3.85* 

 
Neglect 49 (83) 33 (75) 162 (71) 80 (74) 14 (67) 1.01 

Physical Abuse 7 (12) 6 (14) 45 (20) 17 (16) 4 (19) .70 
Sexual Abuse 3 (5) 2 (5) 12 (5) 8 (7) 1 (5) .21 

Maltreatment type 

Other  0 (0) 3 (7) 9 (4) 3 (3) 2 (10) 1.44 
Less than 1 month 18 (31) 18 (41) 95 (42) 38 (35) 9 (43) .83 

1 -12  6 (10) 7 (16) 36 (16) 20 (19) 4 (19) .54 Length of Stay 
12 +  35 (60) 19 (44) 97 (43) 50 (46) 8 (38) .75 
Kin 10 (17) 12 (27) 34 (15) 26 (24) 2 (10) 1.93 

Non-kin 33 (56) 18 (41) 127 (56) 52 (48) 10 (48) 1.15 Placement Type 
Group  16 (27) 14 (32) 67 (29) 30 (28) 9 (43) .55 

1-2 32 (54) 28 (64) 151 (66) 74 (69) 14 (67) .95 
Placement Number 

3+ 27 (46) 16 (36) 77 (34) 34 (31) 7 (33) .95 
Family 

Reunification 
27 (46) 30 (68) 139 (61) 67 (62) 15 (71) 1.92 

Adoption 0 (0) 0 (0) 7 (3) 0 (0) 2 (10) 11.43* 
Legal 

Guardianship 
2 (3) 1 (2) 9 (4) 10 (9) 0 (0) 2.19 

Other Exit 6 (10) 3 (7) 73 (32) 3 (3) 1 (5) .54 

Exit Type 

No Exit 24 (41) 10 (23) 61 (27) 28 (26) 3 (14) 1.94 
Re-entry 8 (14) 4 (9) 17 (8) 8 (7) 3 (14) 1.06 

 
Transition 12 (20) 6 (14) 40 (18) 16 (15) 1 (5) .85 
Transfer 18 (30) 11 (25) 64 (28) 20 (19) 6 (29) .67 
Placement Change 23 (39) 17 (39) 79 (35) 34 (32) 6 (29) .40 
Foster Care Exit 31 (53) 27 (61) 128 (56) 54 (.50) 13 (62) .62 Y

ea
r 

1 

Re-entry 4 (7) 2 (5) 8 (4) 4 (4) 2 (10) .67 
 

Mean Education  Risk ** 2.98 (.86) 3.07 (.82) 2.69 (.89) 2.31 (.90) 2.01 
(1.02) 

11.33* 

Mean changes**  Year 1 1.42 (.86) 1.43 (.79) 1.36 (.82) 1.20 (.73) 1.14 (.85) 1.37 
*Significant at the .05 or below level 
Note: Some total may exceed 100% due to rounding 
** standard deviation in parentheses 
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 In terms of the education risk variables, ELL and free lunch are not significant predictors 
of group membership. Compared to the far below group (Group 1), students with disabilities are 
significantly less likely to be members of all other groups. In addition, students who attend a 
poor quality school or in middle school at baseline are significantly less likely to be members of 
Groups 4 and 5 (basic and proficient). 
 The majority of child welfare variables fail to significantly predict group trajectory 
membership and include removal reason, length of stay, placement type, number of placements, 
and re-entry into foster care. Though not significant, youth in Groups 2 to 5 are more likely to 
stay in foster care for 1-12 months compared to those who exit in less than one month. The one 
variable which is significant is foster care exit. Using no exit as the reference group, foster youth 
in Groups 2 to 5 were more likely to exit via reunification compared to the far below group 
(Group 1) with groups 2, 4, and 5 achieving significance.   
  
Table 5.16: Foster Youth Sample, Math: Multinomial Logistic Regression 
 
Reference Group= 
Far Below (Group 1) 

Group 2: 
Below/ 

Improving 

Group 3: 
Below 

Group 4: Basic Group 5: 
Proficient 

 Relative Risk Ratios (Robust Standard Errors) 
Male  1.09 (.47) .78 (.26) .72 (.24) .35 (.23) 

Black 2.04 (1.23) .91 (.42) .33 (.11) * .29 (.14) * White/Asian-PI 
Hispanic 1.03 (.48) .81 (.29) .64 (.23) .60 (.38) 

ELL 1.79 (1.02) 1.43 (.65) .89 (.24) 1.77 (.95)+ 
Free Lunch .80 (.51) 1.33 (.52) 1.60 (.81) .44 (.32) 
Disability .27 (.14) * .20 (.08)* .15 (.08)* .21 (.11)*+ 
State Rank Poor 2.66 (1.54) .48 (.18) .24 (.09) * .07 (.03) * 
Middle School .90 (.40) .96 (.37) .40 (.17)* .03 (.02)*+ 

 
Neglected 1.85 (.78) 1.61 (.68) 1.04 (.31) .89 (.50) 

1-12 months 1.71 (.98) 2.05 (1.17) 1.92 (.67) 1.54 (.86) Less than  
1 month 12+ months 1.13 (.65) 1.28 (.49) 1.08 (.48) .79 (.56)+ 

Kin 2.19 (1.21) .64 (.30) 1.23 (.61) .38 (.21)+ 
Non-Kin Group .98 (.48) 1.54 (.67) 1.30 (.64) 3.81 (1.57) 
3 + placements .64 (.35) 1.40 (.61) 1.51 (.64) .92 (.45) 

Reunified 4.05 (2.02)* 2.60 (1.28) 3.30 (1.80)* 6.32 (3.18)* 
Still in Care Other Exit .60 (.23)+ 1.31 (.62) 1.37 (.63) 2.32 (1.02)+ 
Re-entry  1.04 (.52)+ .53 (.26) .62 (.28) .89 (.48)+ 

 
Transition .57 (.31) .69 (.32) .73 (.35) .34 (.18)+ 
Transfer 1.07 (.56) 1.16 (.44) .85 (.37) .27 (.14) 
Placement change 1.25 (.65) 1.31 (.52) 1.20 (.57) .93 (.41) 
Exit 1.05 (.62) .48 (.23) .38 (.15) .50 (.21) Y

ea
r 

1 

Re-entry na na na na 
Wald X2 180.04* 
Pseudo R-Square  .12 

 
Education Risk 1.13 (.27) .65 (.12)* .41 (.08)* .30 (.08)* 
Year 1 changes .97 (.25) .90 (.18) .74 (.16) .66 (.25) 
Wald X2 40.01* 
Pseudo R2 .04 
*significant at .05 level or below 
+ Cell size <5 
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 Though none of the Year 1 change variables are predictive of group membership, 
compared to Group 1 (far below), members of all other groups are less likely to have 
experienced a normative school transition in Year 1.  
 Table 5.16 depicts the results of a multinomial model which investigates the cumulative 
impact of risk factors and Year 1 changes on group education performance trajectories. 
Compared to the far below group, education risk is a significant predictor for all groups with the 
exception of Group 2 (below/improving). While all groups experience fewer Year 1 changes 
compared to the far below group, the results are not significant. Overall, the higher performing 
groups are characterized by lower average education risks and residential and school changes 
during Year 1. 
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CHAPTER SIX: DISCUSSION 
Major Findings 
This study investigates heterogeneity in academic performance by identifying the number and 
type of academic performance trajectories on the California Standards Test English language arts 
and math sections and exploring factors which predict group membership. Youth entering foster 
care placement for the first time serve as the basis for all samples. To investigate if foster care 
placement is a significant predictor of group membership apart from known education risk 
factors, foster youth are matched to comparison students at baseline year (i.e. school year prior to 
entry) on a variety of demographic and education variables including ethnicity, English 
proficiency level, participation in the free lunch program, specific primary disability, and school. 
In addition, students are matched at baseline by ELA or math proficiency level. A foster youth 
only sample is used to investigate the relationship among education, child welfare, entry year 
residential and school changes, and group academic performance membership.  
 Group-based analysis is used to establish the number and type of academic performance 
trajectory groups. Multinomial logistic regression models investigate education and child welfare 
factors that predict group membership. The major findings of this study are:  
 
1. As variance within academic performance is indicated by six distinct English language arts 
and five math academic performance trajectories, findings support the current research approach 
to explore heterogeneity with educationally vulnerable populations.  
 
2. Once selection factors which include educational risks are taken into account in the 
multinomial model, English and math trajectories of foster youth and comparison students are 
analogous. Given the similarities in academic trajectories between the two groups, findings 
suggest that educational vulnerability for foster youth is related to characteristics that exist prior 
to placement in out of home care.    
 
3. For foster youth, findings indicate that educational risks prior to entrance are more salient 
predictors of poor academic performance trajectories in comparison to experiences associated 
with out of home care in both English and math. Poor English academic trajectories are 
associated with same year normative school transitions and entrance into foster care. Overall, 
lower performing trajectory groups are defined by an increased number of education risks 
present at entry and residential and school changes in the first year of placement.  
 
English Language Arts 
Research Question 1a: Matched Foster Youth/Comparison Sample 

What are the number and type of academic performance trajectory groups in CST ELA in 
a population of youth entering out of home placement between grades four and eight and 
a matched comparison group? Is foster care a significant predictor of group 
membership? 
 

In the matched foster youth/comparison sample, six distinct English academic performance 
trajectories are identified, indicating academic performance variation within the initial sample. 
The majority of group trajectories are linear which suggests that for most students, performance 
was fairly stable throughout the study focal years. This is not entirely surprising given the CST 
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conversion scale range for each performance level. Most students would need a substantial 
increase or decrease in scaled score to impact the performance level category.  
 Once selection factors which include educational risk factors are taken into account in the 
multinomial model, there is no significant difference between trajectories of foster youth and the 
closely matched comparison students. This finding aligns with current research which indicates 
that when foster youth are closely matched pre-placement to general population students, both 
groups perform comparably (Berger et al, 2009; Berzin, 2008). Given the similarities in 
academic trajectories between the two groups, findings suggest that educational vulnerability for 
foster youth is related to characteristics that exist prior to placement in out of home care.   
 While the exploration was able to ascertain if foster care placement is a significant 
predictor of group membership performance trajectories apart from known education risk factors, 
due to low sample size, it was not possible to investigate outcomes separately for foster youth 
and comparison students. Additionally, due to low/empty cell size, two trajectory groups were 
combined and the free/reduced lunch variable had to be omitted from the multinomial analysis.  
Future research which utilizes a larger sample is needed to mitigate these limitations.  
 
Research Question 2a: Foster Youth Sample 

What are the number and type of academic performance trajectory groups in CST ELA in 
a population of youth entering out of home placement between grades four and eight? 
Which education and child welfare case characteristics are associated with group 
membership trajectories? Are residential and school changes in the year of foster care 
entry correlated with group membership? 
 

Similar to the matched foster youth/comparison sample, heterogeneity in foster youth academic 
performance is indicated by six distinct English language arts performance level trajectories. 
Though unlike the previous investigation, group trajectories are not as closely aligned to 
performance levels and change in trajectory shape is indicated for three groups. Only one of the 
six groups (4% of the sample) corresponds to performance level of proficient or above, signaling 
an overall low achieving group.   
 Once selection factors including educational risk, child welfare case characteristics,  
and Year 1 residential and school changes are taken into account in the multinomial model, 
education risks present prior to out of home placement are more salient predictors of group 
membership. Foster youth in lower performing groups are significantly more likely to be Black 
and Hispanic, have a disability, and attend a poor ranked school at baseline. Additionally, poor 
academic trajectory groups are associated with multiple education risks prior to entrance. 
Findings align with previous research which indicates the negative association between multiple 
risks and academic performance (Crozier & Barth, 2005).  
 After adjusting for the educational variables, the majority of child welfare case 
characteristics failed to delineate group membership. This suggests that the relationship between 
poor academic trajectories and factors associated with foster care placement are minimal 
compared to educational risks prior to entry. There is some support for improved performance in 
English for youth who spend the majority of time in kin homes compared to non-kin placements. 
This result is similar to findings by Smithgall et al. (2004). The authors found that while all 
foster youth performed below that of general population students, after adjusting for 
demographic and educational factors, foster youth placed with kin had higher third grade reading 
scores compared to other placement types. Grogan-Kaylor (2000) found that youth placed with 



 

 60

kin were more likely to be non-White and removed due to neglect and less likely to have health 
problems or come from a low SES household (i.e. on welfare). Thus, the findings may reflect a 
placement selection factor and indicate that youth who spend the majority of their time in kin 
homes have fewer educational risks prior to out of home placement.  
 Maltreatment type is not predictive of group membership. Prior research indicates that 
neglect is associated with significant impairment in language, verbal, and reading comprehension 
(Allen & Oliver, 1982; Culp et al., 1991; Wodarski et al., 1990). One explanation for lack of 
findings is that maltreatment type in this study was decided by a hierarchy. As sexual and 
physical abuse took precedent over neglect, it may be that abused students additionally entered 
care for substantiated accounts of neglect.  
 Residential and school changes are correlated with group membership. After adjusting for 
educational risks prior to entry, findings suggest that residential transitions in combination with 
same year changes in the school environment are associated with lower academic performance.  
In particular, foster students who experienced a normative school transition and a placement 
change during the same year they entered foster care are less likely to be members of higher 
performing groups. Though largely ignored by prior research, normative school transitions 
appear to be sorting points and signal divergence in student pathways. Findings suggest that the 
involuntary removal from family coupled with a school level change may negatively affect 
academic performance.  
 In conclusion, foster student performance trajectories in English are diverse. Findings 
indicate that educational risks prior to entrance are stronger predictors of poor English academic 
performance trajectories in comparison to experiences associated with out of home care. For 
some foster youth, residential and school changes lead to decreased adjustment and academic 
performance. In particular, poor English academic trajectories are associated with same year 
normative school transitions and entrance into foster care. As youth identified as educationally 
at-risk are more susceptible for poor academic performance following normative transitions 
(Felner et al., 1981; Galton et al., 1999; Simmons et al., 1991), vulnerabilities present at entry 
may be exacerbated in the event of multiple changes in a given year and lead to decreased 
adjustment and poor academic performance. 
 
Math 
Research Question 1b: Matched Foster Youth/Comparison Sample 

What are the number and type of academic performance trajectory groups in CST math 
in a population of youth entering out of home placement between grades four and eight 
and a matched comparison group? Is foster care placement a significant predictor of 
group membership?   

 
In the matched foster youth/comparison sample, five distinct math academic performance 
trajectories are identified indicating variation in academic performance within the initial sample. 
While some change in group trajectory shape is seen, the majority of group trajectories are linear 
which suggests that performance was fairly stable throughout the study focal years. Only one of 
the five groups corresponds to a proficient or above performance level signaling an overall low 
achievement group.   
 Similar to findings in English, once educational risk factors are taken into account, there 
is no significant difference between trajectories of foster youth and the closely matched 
comparison students. This finding corresponds to current research by Berzin (2008) and Berger 
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et al. (2009) which indicates that when foster youth are matched closely to students in the 
general population pre-placement, outcomes in various domains may be similar. The academic 
trajectories of the two groups are comparable and delineated by educational vulnerabilities 
present at baseline.   
 While the exploration is able to ascertain if foster care placement is a significant predictor 
of group membership performance trajectories apart from known education risk factors, due to 
low sample size, it is not possible to investigate outcomes separately for foster youth and 
comparison students. Though foster and comparison students are matched by math performance 
level at baseline (grades three to seven), the findings do not take into account math-sublevels for 
some students in grades eight to ten. Additionally, due to low/empty cell size, the free/reduced 
lunch variable had to be omitted from the multinomial analysis. Future research which utilizes a 
larger sample is needed to mitigate these limitations.  
 
Research Question 2b: Foster Youth Sample 

What are the number and type of academic performance trajectory groups in CST math 
in a population of youth entering out of home placement between grades four and eight? 
Which education and child welfare case characteristics are associated with group 
membership trajectories of academic performance? Are residential and school changes 
in the year of foster care entry correlated with group membership? 
 

Similar to the matched foster youth/comparison sample, heterogeneity in foster youth academic 
performance is indicated by five distinct math performance level trajectories. Change in 
trajectory is indicated for three groups, signaling variation in academic performance over time.  
 Akin to the English investigation, once selection factors including educational risk, child 
welfare case characteristics, and Year 1 residential and school changes are taken into account in 
the multinomial model, education risks present prior to out of home placement are more 
substantial predictors of group membership. Foster youth in lower performing groups are 
significantly more likely to be Black, have a disability, attend a poor ranked or a middle school 
at baseline. From the eighth grade on, students take specific CST math tests which align with 
coursework. The association between poor performance and middle school may be due to 
differences in math sub-levels which are not explored in this investigation. Overall, similar to 
previous research which suggests a negative association between number of risks and academic 
performance (Crozier & Barth, 2005), findings indicate that poor academic trajectory groups are  
associated with multiple education risks prior to entrance.  
 After adjusting for the educational variables, the majority of child welfare case 
characteristics failed to delineate group membership. The only factor that was found to 
significantly predict group membership is exit type. Compared to students still in foster care at 
the end of the study years, students who reunified are twice as likely to be members of the higher 
performing groups. These findings are contradictory to previous research by Taussig et al. (2001) 
which found that reunified youth had significantly lower grades and overall more negative 
outcomes compared to those still in care. The current research results may reflect a selection bias 
as to characteristics of youth who reunify. Past research indicates that youth who are Black, 
(Wulczyn, Brunner, & Goerge, 2000), from low SES families (Kortenkamp, Geen, & Stagner, 
2004), have substance abusing parents, or have physical disabilities (McDonald, Poertner, & 
Jennings, 2007) are less likely to exit via reunification. However, as past research which 
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investigates exit type outside of emancipation is scarce, additional exploration as the association 
between exit type and academic performance is needed. 
 In conclusion, foster student performance trajectories in math are diverse. Findings 
indicate that educational risks prior to entrance are more potent predictors of poor math academic 
performance trajectories in comparison to experiences associated with out of home care. Unlike 
findings in English, residential and school changes are not significant correlates of math group 
membership. While students in the highest performing group are less likely to experience 
changes in Year 1, the results are not significant. As there is a 95% student overlap between the 
English and math samples, this lack of finding underscores the need for additional research as to 
the differential mechanisms in which multiple changes influence specific types of academic 
performance.    
 
Life Course and Academic Performance Trajectories 
The life course perspective points to the need to explore heterogeneity in academic performance 
with foster youth and educationally vulnerable subgroups. As six distinct English language arts 
and five math academic performance trajectories are indicated, findings support the current 
approach to investigate heterogeneity in academic performance for vulnerable populations. 
Though in order to understand the process through which experiences in the home, foster care, 
and school environments potentially act as turning points and alter academic trajectories, 
research which follows students over longer periods of time is needed. This study includes a 
limited number of years and only a small snapshot of a student's experience over the life course 
is investigated. Therefore, the association between education and child welfare factors and 
academic performance trajectories rather than a causal connection between academic 
performance trajectories and potential turning points events is explored.  
  Findings indicate that educational risks prior to entrance are stronger predictors of poor 
academic performance trajectories in comparison to experiences associated with out of home 
care. In relation to the life course, education trajectories are often based on learning institutions 
and how they shape entire school experiences (Pallas, 2003). In particular, where students attend 
school and the quality of the school influences available educational options. Low incentives or 
expectations for youth can lead to low levels of individual motivation which may affect 
engagement and school achievement (Kariya & Rosenbaum, 2003). Additionally, stigma 
attached to placement in special education classes or foster student status may influence how 
educators and other students interact. For foster youth whose characteristics overlap with 
disadvantaged groups, academic performance may begin a downward trajectory long before 
entrance into out of home placement. 
  For some foster youth, residential and school changes lead to decreased academic 
performance. In particular, poor English academic trajectories are associated with same year 
normative school transitions and entrance into foster care. Past research indicates that youth 
identified as educationally at-risk are more vulnerable for poor academic performance following 
normative transitions (Felner et al., 1981; Galton et al., 1999; Simmons et al., 1991). Transitions 
appear to be major events that signal divergence in student pathways. For foster youth, the 
combination of the involuntary removal from home, placement in an unfamiliar environment, 
entrance into a new school environment in conjunction with existing educational vulnerabilities 
may substantially lessen the ability to cope and adapt. 
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Implications for Practice and Policy 
An important implication for social work practice and policy is the understanding that treating 
educationally vulnerable youth as separate groups can be deceiving. Academic performance is 
often reported in silos for each at-risk group, with little attention paid to identifying meaningful 
patterns of distinct academic trajectories. In this study, low performing groups were consistently 
characterized by an increase in number of educational risks which reflects what we know about 
the overlap of at-risk populations---non-White/Asian PI youth are more likely to be poor, in 
special education classes, and attend a poor quality school. We also know that a disproportionate 
number of youth who enter into out of home placement share these characteristics.  
 Even though foster care status was not a significant predictor of group membership, 
youth were matched very closely to general population students who share the same at-risk 
characteristics and had similar academic performance prior to entrance. The proportion of 
students in both groups who performed proficient or above in English and math was very small 
(approximately 15%). Though this study's exploration was limited to the sample population, 
Berzin (2008) found that both foster youth and closely matched comparison students 
underperformed compared to the general population. Although foster youth represent a small 
percentage of the student population, educationally they become a concentrated underachieving 
group. Findings underscore the need to identify subgroups of vulnerable youth with the greatest 
need for additional educational support. 
 An additional implication for practice and policy is that where students attend school and 
the quality of the school influences performance. Even after adjusting for known education risk 
factors, school quality was a consistent predictor of poor academic performance trajectories in all 
four samples. For foster youth, current California child welfare policy AB490 advocates for the 
continuity of same school attendance regardless of placement location. While remaining in the 
same school prior to entry may mitigate the number of school transfers, having foster students 
remain in low performing schools may not be in their academic best interest. Similar to the 
argument made by Berrick (2006) regarding the practice of neighborhood placements, remaining 
in the same school may have potential benefits for some students but may not support the 
educational best interest for many foster youth. Further discussion as to the potential trade-off 
between decreased movement and the long term effects of poor quality schools on academic 
trajectories is needed.  
 In the child welfare literature, much attention has been focused on the relationship 
between placement changes and school transfers, with few investigations exploring the 
association of normative school transitions, entry into foster care, and academic outcomes. Much 
like entry into foster care, normative transitions can act as turning points where some students 
deviate from expected academic trajectories (Schumacher, 1998; Shiller, 1999). Students who 
experience a normative school transition in the same year as entering care are less likely to be 
members of higher performing groups, significantly so in English. The combined changes may 
lead to increased vulnerability for poor academic performance, especially for foster youth who 
share similar characteristics as educationally disadvantaged youth. Additional support in the 
form of tutoring or a school advocate for students may help academically support foster youth 
during school transition years.  
  In conclusion, group-based analysis can be an important statistical method for both child 
welfare and education personnel. The variation of different pathways is often obscured by 
methods which investigate how individual students differ from the overall population average. 
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By identifying clusters or groups of student with similar educational trajectories, differences that 
may explain or predict individual level heterogeneity can be used to create profiles of 
characteristics within and among groups. These profiles in turn can aid in uncovering educational 
strengths and challenges and lead to policies and practices which support improved academic 
trajectories for all educationally vulnerable groups. 
 
Limitations and Future Research 
As with any research endeavor, this study has limitations. The data are from a pilot project that 
linked child welfare and education administrative data in four California counties. Neither of the 
two primary data sets includes information about important educational factors which may have 
provided a deeper portrait of heterogeneity among students and factors which delineate group 
membership. For example, information regarding curriculum, student relationship with teacher, 
or level of student engagement were not available. Though the comparison students had no 
record of foster care placement, due to the de-identified nature of the Cal-PASS data archive, an 
investigation as to whether they were the subject of a maltreatment investigation or were placed 
in out of home care outside of the four initial focal counties could not be investigated.  
 An additional limitation of the original dataset includes the availability of education data. 
Cal-PASS education data are refreshed on a yearly basis. As a result, the number of non-
normative school transitions in a given year are most likely underestimated and further 
exploration as the relationship between placement and school changes could not be examined. 
Due to years of data available, sample size was limited and not reflective of the larger foster 
youth population. In addition, the measure of academic performance used in these analyses is 
performance levels on the California Standards Test (CST) in English language arts and math. 
The CST's are California specific and are not norm references and therefore, cannot be used to 
compare students to student populations outside of California.  
 Several research limitations inhibit this study from making causal connections between 
academic performance trajectories and entry into foster care placement. Rather, due to 
constraints this study is exploratory in nature and investigates the association between education 
and child welfare risk factors and academic performance trajectories. 
 The longitudinal study design allowed for the following of age related cohorts of students 
over a four year time period. Group-based analysis was a primary statistical method used to 
identify distinct clusters or groups of academic performance trajectories. These groups are not  
fixed realities, but rather are a complex random function of distinctive features of the observed 
data (McCoy et al., 2010; Nagin, 2005). In this study, student groups are defined by the number  
of students and years of CST performance data. Sampson et al. (2004) found that beyond a 
minimal threshold of 300 to 500 cases, the number and shape of groups are consistent, though 
the number of years included did have an impact on trajectory shape. Although each sample in 
this study had approximately 400 students and four years of outcome data, with a larger sample 
of students and more years of performance level data, the number and types of distinct academic 
performance trajectories and associated covariate estimates in English and math may change. 
Therefore, the inference provided should be considered informal.  
 In analyses, distinct groups identified by group-based analysis ranged from 5 to 6 groups 
per sample which often resulted in small group size. Due to low or empty cell size, some 
variables had to be either omitted or categories collapsed. For example, even though posterior 
estimates found that there were significant differences among groups regarding participation in 
the free lunch program, due to low/empty cell size this variable was omitted from both the 
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matched foster youth/comparison group CST English and math multinomial analyses. In some 
cases, low cell size led to large standard errors. Further, separate investigations as to disability 
type, math sub-levels, or foster youth and comparison groups were not possible due to the small 
sample size.  
 Future research which blends the methodological rigor of studies as outlined by Berzin 
(2008) and Berger et al. (2009) in conjunction with methods which explore population 
heterogeneity is needed. Data from both the aforementioned studies were extracted from national 
longitudinal surveys, rich in potential covariates. Research included comparison groups matched 
by meticulous statistical methods to minimize selection bias. Using propensity score and 
Mahalanobis matching, Berzin (2008) matched foster youth to students in the general population 
by approximately fifteen key individual, familial, and communal pre-placement variables. Berger 
et al. (2009) utilized five analytic methods of adjusting for comparison group and foster youth 
pre-placement selection factors. The methods which increased in methodological rigor included 
ordinary least squares regression, residualized and simple change, difference-in-difference and 
fixed effects models.  
 Future investigation should incorporate the thoroughness of the Berzin and Berger studies 
to minimize selection bias with statistical methods such as group-based analysis to explore 
heterogeneity. The use of data from a national survey that includes a norm referenced measure of 
academic performance over longer periods of time would mitigate some of the limitations in this 
current study. A larger sample size and more years of performance data would assist in 
stabilizing the number and types of groups identified by group-based methods and associated 
covariate estimates. Lastly, as this was the first known exploration of foster youth educational 
heterogeneity, future research which utilizes a confirmatory approach based on pre-specified  
groups would aid in inference.  
 
Conclusions 
This study aims to accomplish three primary goals. The primary goal is to investigate 
heterogeneity in academic performance by identifying distinct clusters or groups of foster 
students which follow similar academic performance level trajectories. The number and type of 
distinct academic performance trajectories in California Standards Test (CST) English language 
arts (ELA) and math are ascertained. The second goal is to investigate correlates of academic 
performance. In addition to the foster youth samples, two sub-samples with youth matched 
closely to general population students on key educational risk factors are utilized to explore if 
foster care is a significant predictor of group membership. In the foster youth only sample, the 
third goal is to examine the relationship among out of home placement, education risk factors, 
child welfare case characteristics, and residential and school changes.   
 For foster youth whose characteristics overlap with disadvantaged groups, academic 
performance appears to begin a downward trajectory before entrance into foster care. Findings 
indicate that educational risks prior to entrance are more salient predictors of poor academic 
performance trajectories in comparison to experiences associated with out of home care. For 
some foster youth, residential and school changes lead to decreased adjustment and academic 
performance. In particular, poor English academic trajectories are associated with same year 
normative school transitions and entrance into foster care. Overall, lower performing trajectory 
groups are defined by an increased number of education risks present at entry and residential and 
school changes in the first year of placement.  
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 In conclusion, group-based analysis can be an important statistical method for both child 
welfare and education personnel. Even though some student populations are at heightened risk 
for poor performance, these subgroups do not present a heterogeneous group. The variation of 
different pathways is often obscured by methods which investigate how individual students differ 
from the population average. By identifying clusters of student trajectories, profiles of 
characteristics within and among groups can aid in uncovering educational strengths and 
challenges and lead to policies and practices which support improved academic trajectories for 
educationally vulnerable populations.   
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Appendix A: Acronyms and definitions 
 
AB490: Assembly Bill 490—California law enacted January 1, 2004 which imposes duties and 
rights related to the education of foster children. Key provisions include the continuity of same 
school attendance regardless of placement location, the creation of an educational based liaison, 
and the expediency of school record transfers.  
http://www.youthlaw.org/events/trainings/ab_490_ensuring_educational_rights_for_foster_youth
/ 
 
ACF/AFCARS: Adoption and Foster Care Analysis and Reporting System--A federal data 
collection effort that provides child-specific information on foster and adoptive children. A 
division of the Children’s Bureau, through the Department of Health and Human Services  
http://www.ndacan.cornell.edu/ndacan/Datasets/Abstracts/DatasetAbstract_AFCARS_General.ht
ml 
 
AFDC: Aid to Families and Dependent Children--Federal assistance program established under 
the Social Security Act of 1935 (originally Aid to Dependent Children, Families included in 
1960). Replaced with Temporary Aid to Needy Families in 1996 which added work requirements 
and time limits among other stipulations.  
 
API: Academic Performance Index—Calculated by CDE, the API is a single number, ranging 
from a low of 200 to a high of 1000, that reflects a school’s or a subgroup’s performance level, 
based on the results of statewide testing. The API is calculated by converting a student’s 
performance on statewide assessments across multiple content areas into points on the API scale. 
These points are then averaged across all students and all tests. Its purpose is to measure the 
academic performance and growth of schools. 
http://www.cde.ca.gov/ta/ac/ap/ 
 
BIC: Bayesian  Information Criterion--Developed by G. Schwarz, BIC estimates model 
parameters using maximum likelihood estimations. Likelihood may be increased by adding 
parameters which may result in over fitting. BIC resolves this problem by adding a penalty term 
for the number of parameters in the model.  
 
Cal-PASS: California Partnership for Achieving Student Success-- is a private consortium 
consisting of a collaboration of over 4,000 K-16 institutions in 46 counties. Educational 
institutions voluntarily agree to upload data into the Cal-PASS databank and designate the terms 
under which the data can be shared. 
http://www.cal-pass.org/ 
 
CDE: California Department of Education-- The California Department of Education oversees 
the state's public school system and is responsible for the education of more than seven million 
children and young adults in more than 9,000 schools. CDE is responsible for enforcing 
education law and regulations. 
http://www.cde.ca.gov/index.asp 
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CDSS: California Department of Social Services-- responsible for the oversight and 
administration of programs serving California's most vulnerable residents including the Children 
and Family Services  Division (i.e. maltreatment and foster care).  
http://www.dss.cahwnet.gov/cdssweb/default.htm 
 
CELDT: California English Language Development Test—A required state test for English 
language proficiency that is given to students whose primary language is other than English. 
Students (in kindergarten through grade twelve) whose primary language is not English, based 
on the Home Language Survey (HLS), take the CELDT within 30 calendar days after they are 
enrolled in a California public school for the first time to determine if they are English learners. 
http://www.cde.ca.gov/ta/tg/el/ 
 
CSSR: Center for Social Services Research—The Center for Social Services Research (CSSR), 
at the University of California at Berkeley, School of Social Welfare, conducts research, policy 
analysis and program planning, and evaluation. 
http://cssr.berkeley.edu/ 
 
CST: California Standards Test—Developed by Californian education, the test(s) measure 
student’s progress toward achieving State age and grade specific academic content standards. 
Students in grades two through eleven take a variety of subject specific tests including English 
language arts and math.  
http://www.startest.org/cst.html 
 
CWS/CMS: Child Welfare Services Case Management System—CWS/CMS is the California 
State administrative data system for the Child Welfare System of services.  
http://www.hwcws.cahwnet.gov/ 
 
ELL: English Language Learner--An ELL is a K-12 student who, based on objective 
assessment, has not developed listening, speaking, reading, and writing proficiencies in English 
sufficient for participation in the regular school program. See CELDT. 

FERPA: Federal Educational Rights and Privacy Act-- FERPA (20 U.S.C. § 1232g; 34 CFR 
Part 99) is a Federal law that protects the privacy of student education records. The law applies 
to all schools that receive funds under the U.S. Department of Education. 
http://www2.ed.gov/policy/gen/guid/fpco/ferpa/index.html 

IEP: Individualized Education Plan—In U.S., the Individuals with Disabilities Education Act 
(IDEA) requires public schools to develop an IEP for every student with a disability who is 
found the meet the federal and state requirements for special education. The IEP describes 
specifics as to how the educational program designed will meet that child’s unique needs.  
 
NCLB: No Child Left Behind-- The 2002 No Child Left Behind Act (a reauthorization of the 
1965 Elementary and Secondary Education Act), is the main federal law affecting education 
from kindergarten through high school.  
http://www2.ed.gov/policy/elsec/leg/esea02/index.html 
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NSCAW: National Survey of Child and Adolescent Well-being—Longitudinal data set 
concerning children brought to the attention of the child welfare system. The data include 
information on child and family functioning and well-being, service needs and utilization, and 
agency- and system-level factors that are likely to be related to child and family outcomes. 

NSLP: National School Lunch Program— The National School Lunch Program, established in 
1946, is a federally assisted meal program operating in public and nonprofit private schools and 
residential child care institutions. It provides low-cost or free lunches to children each school day. 
http://www.fns.usda.gov/cnd/Lunch/ 

STAR: Student Testing and Reporting--STAR includes demographic data and student outcomes 
on the California Standard Test in English language arts and math. http://star.cde.ca.gov/ 
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