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Abstract 

 
 

Using longitudinal data from the National Longitudinal Survey of Youth and Hierarchical 

Linear Models (i.e., multilevel models), we estimate associations of family structure 

states and transitions with children’s achievement and behavior trajectories during middle 

childhood. We consider whether these associations vary by children’s ages, as well as the 

quality of their home environments in early childhood. Results suggest that both residing 

in and transitioning to a single-mother family during middle childhood is associated with 

small increases in behavior problems. These associations are stronger for children who 

experienced higher quality home environments in early childhood. Results for transitions 

to and residence in step families are less consistent, although we find some evidence that 

residence in a step family may be associated with small short-term increases in behavior 

problems. We find little consistent evidence linking any types of family structure states or 

transitions to children’s achievement during middle childhood.  



 

Introduction 

The decline of the traditional two-parent family has been well documented. Most 

children no longer spend their childhoods in families that include both of their married 

biological parents. Current estimates suggest that more than half of children under 18 will 

spend some time in a single-parent family and that approximately one third will live with 

a step-parent – most often, a stepfather (Bumpass, Raley, and Sweet, 1995). The 

probability that children will reside in non-marital families has also increased. Bumpass 

and Lu (2000) report that 40 percent of children will spend some time in an unmarried 

cohabiting family. Thus, single-parent, step-parent, and non-marital cohabiting families 

are a frequent and increasingly common experience for children. 

Associations between family structure and child wellbeing are also well 

documented. In a recent review article, Amato (2005) concluded that children who spend 

their entire childhoods in stable families consisting of their married, biological parents 

experience, on average, fewer cognitive, behavioral and social problems, during both 

childhood and adulthood, than children who spend all or part of their childhoods in other 

family types. Pathways to non-traditional family structures are diverse, however, 

including both births into non-traditional families and transitions into (or between) family 

types. Nevertheless, most research in this area has focused on associations between 

family structure states and various measures of children’s development and well-being. 

Only a smaller group of studies has used dynamic approaches to examine the effects of 

family structure transitions on child outcomes (see, e.g., Aughinbaugh, Pierret, & 

Rothstein, 2005; Ermisch & Francesconi, 2001; Evenhouse & Reilly, 2004; Gennetian, 

2005; Ginther & Pollak, 2004; Hao & Xie, 2002; Thomson, Mosley, Hanson, & 
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McLanahan, 2001). Yet, it is likely that such transitions, in and of themselves, may 

account for some portion of associations between non-traditional family structures and 

adverse child outcomes, given that these transitions may disrupt or destabilize family 

relationships, thereby necessitating considerable reorganization of family roles and 

elevating family stress (Hetherington, 1999).  

The ways in which children may respond to family structure transitions and their 

accompanying stresses may, at least in part, depend upon the developmental stage at 

which the transition occurs as well as the quality of caregiving they have experienced. 

Although a considerable number of studies have explored associations of family structure 

transitions and states with outcomes for adolescents, few have examined these 

associations for younger children (Hofferth, 2006). Furthermore, existing research 

provides little insight as to whether the quality of early caregiving experiences may 

moderate these associations in middle childhood. 

This study extends prior work by using longitudinal data on about 3,700 children 

between the ages of 5 and 12 from the National Longitudinal Survey of Youth (NLSY) to 

examine associations of family structure states and transitions with children’s cognitive 

and behavioral development in middle childhood.  Specifically, we use Hierarchical 

Linear Models (HLM) to: (1) estimate associations of family structure states and 

transitions with child achievement and problem behavior trajectories; (2) assess whether 

these associations vary by child age; and (3) examine whether the quality of the home 

environment in early childhood moderates associations of subsequent family structure 

states and transitions with child achievement and behavior.  
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Background 

How might non-traditional family structures influence children’s development? 

Theoretically, family structure is thought to affect children’s development through 

several intervening mechanisms (Amato, 2005; Thompson et al., 2001). First, family 

structure is strongly linked to parents’ economic resources (McLanahan & Sandefur, 

1994).  On average, two-parent families have higher household incomes and more assets 

than other family types. Family income, in turn, is strongly linked to the quality of home 

environments that parents provide (Votruba-Drzal, 2003) and children’s cognitive 

development and behavior (Duncan & Brooks-Gunn, 1997; Votruba-Drzal, 2006).  

Second, the amount of attention given to, and time that parents spend with, their 

children is likely to vary by family structure, with children in single-parent and step-

families receiving less time and attention than other children (Hofferth & Anderson, 

2003). For example, Sandberg and Hofferth (2001) found that children in single parent 

families spend about 10 fewer hours per week with their mothers than children in married 

parent families.  

Finally, parents and children who experience transitions in family structure may 

experience stress due to concomitant changes in residence, family roles, and social 

support, as well as increases in family conflict (Hetherington, 1999; Ginther & Pollak, 

2004). These stresses may reduce a parent’s ability to provide or engage in supportive 

parenting, resulting in less warmth and lower levels of control and monitoring (Thomson, 

Hanson, & McLanahan, 1994).  Differences in the quality of children’s home and family 

environments, including time spent with parents and the quality of parenting children 

experience, may explain why children in non-traditional families are likely to be at risk 
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for lower levels of achievement and higher levels of behavior problems (Carlson & 

Corcoran, 2001).   

Several studies take dynamic approaches to investigating the effects of family 

structure transitions on adolescent outcomes and find family structure transitions to be 

associated with negative outcomes for adolescents, such as lower levels of educational 

attainment and out of wedlock childbearing (Bachman, Coley, & Chase-Landsdale, 2003; 

Case, Lin, & McLanahan, 2001; Painter & Levine, 2001; Wu & Martinson, 1993; 

Wojtkiewicz, 1993; Wu, 1996). Although these studies suggest that there are negative 

effects of family structure transitions on out-of-wedlock births and school completion for 

adolescents and young adults, they provide little evidence of the extent to which family 

structure transitions may influence younger children, and do not consider other cognitive 

and behavioral outcomes for adolescents.  

A handful of more recent studies have used longitudinal data to estimate 

associations between family structure transitions and children’s development, several 

using data from the NLSY Child Supplement. Because there are likely to be important 

differences between mothers and fathers in particular family structures, the most rigorous 

studies have used child fixed effects methods, which rely on within child variation to 

identify associations, and thus reduce bias due to persistent child and family 

characteristics. Findings from these studies are mixed, but most suggest negative effects 

of living with step parents on children’s behavior and achievement, and few effects of 

living with a single parent. For example, Aughinbaugh, Pierret, and Rothstein (2005) use 

NLSY data and fixed effects models to explore how changes in parents’ marital status 

influence the achievement and behavior of children ages 5 to 15 years old. They find that 
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children living with single or divorced mothers exhibit lower levels of achievement and 

higher levels of problem behavior than those in families with both biological parents 

present. However, these disparities are largely due to differences in the background 

characteristics of families with different structures rather than family structure transitions 

per se. After adjusting for family background, they find some evidence that children have 

slightly fewer behavior problems prior to the year in which their mother divorces, as 

compared to the year of the divorce, and more behavior problems after she (re)marries 

than in the year in which she remarries. In terms of achievement, their results suggest 

possible positive effects of divorce on math skills, and negative effects of remarriage on 

reading skills.  In contrast, using fixed effects methods and NLSY data on children 

between the ages of 10 and 14, Dunifon and Kowaleski-Jones (2002) find that single 

parenthood is associated with lower math achievement, but not with higher levels of 

child-reported delinquency.   

Recent research has paid particular attention to the effects of maternal re-

partnering on child well-being. Gennetian (2005), also using NLSY data and fixed effects 

models, finds some evidence that living in a single-mother or step family is negatively 

associated with children’s achievement between ages 5 and 10. Similarly, results from 

Ginther and Pollak (2004) indicate that children in step families have poorer achievement 

and behavior outcomes than children living with both of their biological parents and 

children living with single parents. Finally, both Gennetian (2005)  and Ginther and 

Pollak (2004) find that adverse outcomes for children are most pronounced for children 

in complex or blended families that include half or step-siblings.  

 In a study using longitudinal data from the National Survey of Families and 
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Households, Hao and Xie (2002) estimate associations between “child misbehavior” 

(problems at school or with the police) and several static and dynamic measures of family 

structure among 6 to 17 year old children. Their analyses compare results from ordinary 

least squares (OLS) regressions, lag regression models (OLS regressions controlling for a 

lagged measure of the outcome variable), and child fixed effects models. Results suggest 

that, family structure stability (e.g., duration of time in the current family structure) is 

negatively associated with child misbehavior, whereas transitions are positively 

associated with misbehavior. They also find that, compared to child fixed effects models, 

OLS models tend to produce downwardly biased coefficients for associations between 

family structure and behavior problems. These findings highlight the importance of using 

analytic models that distinguish between the effects of stable residence in, and transitions 

into, a particular family structure.  

 Most children will experience a significant amount of stress during family 

structure transitions, regardless of their ages (Hetherington, 1999). However, the impact 

of the dissolution of a two-parent (biological) family or the formation of a step family on 

child development is likely to vary considerably by parent, child, and family 

characteristics, as well as by the quality of family environments children experience 

before, during, and after the transition (Hetherington et al., 1992). Developmental theory 

suggests that particular family structure transitions may present a different set of 

challenges for children of different ages (i.e., at different developmental stages), as 

children’s developmental needs differ in early, middle, and later childhood and 

adolescence (Hetherington, 1999). For example, changes in income and associated 

impacts on the quality of the home environment (Votruba-Drzal, 2003) that often 
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accompany family structure transitions may play a particularly important role for young 

children, as the adverse effects of poverty on academic achievement tend to be 

concentrated among children who experience poverty in early childhood rather than 

poverty in middle or later childhood (Duncan & Brooks-Gunn, 1997). Thus, we may 

expect that transitioning to a single-mother family, which has widely been associated 

with decreased family income, may not be linked to adverse developmental outcomes 

among older children.  

 During middle childhood and adolescence, the effects of family structure 

transitions on supervision, monitoring, and discipline strategies may be more salient than 

their effects on income (Hetherington, 1999). Such changes in parenting are likely to be 

linked to children’s behavior (Mistry, Vandewater, & Huston, 2002). To the extent that 

changes in parenting behaviors in these areas accompany transitions to single-mother or 

step families, we may expect such transitions to have more of an effect on older, as 

compared with younger, children’s development. In addition, the formation of a step 

family may conflict with the needs of older children and adolescents as the new couple 

may be attempting to create a cohesive family at the same time the child is attempting to 

individuate from the family. Older children may also express more resentment of the step 

father than younger children, resulting in increased family tension and stressful 

relationships (Hetherington, 1999).  

 Empirical evidence from both Ermisch and Francesconi (2001) and Hill, Yeung, 

and Duncan (2001) suggests that associations between family structure and adverse 

outcomes in adolescence and young adulthood vary according to the age at which 

children experience family structure transitions. Ermisch and Francesconi (2001) find 

 7



 

that residence in a single-mother family during early childhood (from birth to age 5) is 

more closely linked to adverse achievement, behavioral, and mental health related 

outcomes in young adulthood than residence in a single-mother family during later 

childhood or adolescence. Hill, Yeung, and Duncan (2001) find that parental separation 

or divorce during late childhood is associated with increased educational attainment for 

boys. For girls, they find that parental re-partnering during middle childhood is 

negatively related to out-of-wedlock births and that parental re-partnering during late 

childhood is positively associated with educational attainment. Lansford, et al. (2006) 

find that separation or divorce during earlier childhood is more closely related to 

increased behavior problems, whereas divorce or separation during later childhood is 

more closely linked to poorer grades. In addition, results from Amato’s (2001) meta-

analysis suggest that divorce has larger adverse associations with achievement during 

early and middle childhood than during adolescence, but larger adverse effects on 

behavior and psychological adjustment for adolescents than for younger children. Thus, 

prior research suggests that associations of family structure states and transitions with 

child outcomes are likely to vary by children’s ages, although clear and consistent 

patterns have not been established. 

In addition to varying by child age, associations of family structure states and 

transitions with child outcomes are likely to vary according to the family environments 

and parenting to which children were exposed prior to experiencing a given family 

structure transition or state (Furstenberg & Kiernan, 2001). That is, the ways in which 

children respond to various family structure transitions (and states) and the stresses that 

may accompany them may be moderated by the quality of the caregiving environments 
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they experienced during early childhood. Risk and resiliency theory suggests that by 

influencing the extent to which children may be vulnerable or resilient to the process of 

family structure transition and/or residence in a non-traditional family structure, the 

quality of early family environments may partially determine their ability to successfully 

adapt to the reorganization of the family (Bray & Berger, 1993; Hetherington, 1999; 

Hetherington & Stanley-Hagen, 1999; Hetherington & Jodl, 1994). A large body of 

literature suggests that children with higher quality early home environments, as 

measured by cognitive stimulation and parental warmth, have better achievement and 

behavioral outcomes (Bradley et al., 2001; Brooks-Gunn & Markman, 2005).   

Yet, the extent to which associations of family structure states and transitions with 

child wellbeing may vary with the quality of children’s early home environments is 

theoretically ambiguous. High quality early home environments may assist children in 

developing skills that may facilitate their adaptation to family structure transitions or 

residence in non-traditional family structures. At the same time, family structure 

transitions may bring about a greater decline in the quality of home environments for 

children whose early home environments were characterized by higher levels of cognitive 

stimulation and positive family interactions than for those whose early home 

environments were less supportive of their development. As such, children with higher 

quality early home environments may have more difficulty adjusting to such transitions, 

which constitute a greater upheaval in the structure of their lives than would be the case 

for children with lower quality early home environments.  

The existing research on associations of family structure states and transitions 

with children’s behavior and achievement trajectories has several important limitations. 
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First, the reliance on OLS approaches and child fixed effects models, which essentially 

compare “average” outcomes for the same child in different family structure states (e.g., 

in a single-mother family and in a mother-partner family), confounds the effects of 

transitions and states, despite the fact that these associations may differ. Moreover, few 

studies have considered whether associations differ depending on children’s ages or the 

quality of their earlier home environments.   

To begin to address these gaps, we use growth trajectory modeling and 

Hierarchical Linear Models (HLM) to further illuminate associations between family 

structure transitions and child wellbeing in two ways. First, we distinguish between the 

effects of family structure transitions and family structure states. This is important: 

Although, on average, children from divorced families exhibit higher levels of behavior 

problems and lower levels of academic achievement than children from non-divorced 

families, there is also some evidence that academic and, in particular, behavior problems 

may diminish over time, after a period of adjustment (Amato & Keith, 1991; 

Hetherington & Stanley-Hogan, 1999; Hetherington et al., 1992). McLanahan (1997) 

further notes that, given that studies focusing on more recent family structure transitions 

tend to find stronger links to child outcomes than those focusing on more distal 

transitions, some portion of any adverse consequences of both divorce and remarriage is 

likely to be “short lived.” By explicitly modeling links between family structure 

transitions (and states) and children’s achievement and behavior trajectories we are able 

to better distinguish between transitory and persisting effects than most existing studies. 

Based on prior theory and research, we expect that children who experience non-

traditional family structures (transitions and states) will display higher levels of behavior 
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problems and lower levels of achievement compared with children consistently residing 

in two-parent families. In addition, we expect that the magnitude of these associations 

will be attenuated once we account for differences in family background characteristics. 

We further expect that by separately estimating associations of family structure states and 

family structure transitions with child outcomes, we will find that both are associated 

with changes in children’s achievement and behavior. It is unclear whether these effects 

will be of a similar magnitude; prior research provides some suggestion that transitions 

into non-traditional family structures may be more strongly linked to outcomes than 

stable residence in such families.      

Second, we consider whether the effects of family structure states and transitions 

differ according to children’s ages or developmental stages. Previous studies suggest that 

the effects of divorce on achievement are most pronounced for elementary school age 

children, but that the effects of divorce on behavior are most pronounced for older 

children and adolescents (Amato, 2001). However, it is unclear whether this is also the 

case for other types of family transitions, particularly maternal re-partnering. Previous 

studies using fixed effect methods, which pool observations across several waves of data, 

typically without accounting for children’s ages when family structure transitions 

occurred, have not addressed this issue. In this study, we explicitly model children’s ages 

at the time they experience particular family structure states and transitions in order to 

assess the impact of the timing of these events on children’s academic and behavioral 

trajectories during middle childhood. Existing theory and empirical evidence do not point 

to unambiguous a priori hypotheses about the relative size and direction of associations 
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between the age at which children experience particular family structure states and 

transitions and children’s subsequent cognitive or behavioral outcomes.  

 Finally, to explore the potential influence of early childhood experiences on 

associations of family structure states and transitions with children’s behavior and 

achievement trajectories, we estimate models that allow family structure states and 

transitions to be interacted with the quality of children’s home environments in early 

childhood. Theoretically, the quality of children’s home environments may moderate 

associations between child outcomes and family structure, but little evidence has shed 

light on this question. In addition, it is not clear whether higher quality early home 

environments will serve as a protective factor or a risk factor vis-à-vis changes in 

behavior and achievement for children who experience family structure transitions or 

reside in non-traditional families.  

 

Data and Measures 

Sample 

 We use data from the NLSY, a nationally representative sample of youth in 1979 

who were interviewed annually from 1979 to 1994, and biennially thereafter. The NLSY 

collects detailed information on marriage and family structure, as well as a host of 

economic, demographic, and other background characteristics. In 1986, the NLSY began 

a separate biennial survey of children born to women of the original 1979 sample. This 

supplement collects information about child health, development, and well-being. Our 

sample consists of 3,692 children between the ages of 5 and 12, pooled across cohorts. 

These children were between ages 5 and 7 (on average 6) when first observed, and ages 7 
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and 9 (on average 8), 9 and 11 (on average 10), and 11 and 13 (on average 12) during the 

second, third, and fourth observations. To be included in an analysis, a child must have 

complete data at all four observation points for the particular outcome being analyzed.  

Although the NLSY sample is not nationally representative of all children in the 

U.S., it is larger, more nationally representative, and has been assessed over a longer 

period of time than samples used in most other studies of this nature (Aughinbaugh, 

Pierret, and Rothstein, 2005). These data are also particularly well-suited for our analyses 

because it is possible to estimate associations of family structure transitions and states 

with behavior and achievement at different points in a child’s life (i.e., different 

developmental stages).  

 

Child Outcomes 

The mathematics and reading recognition subtests of the Peabody Individual 

Achievement Test (PIAT) are used to measure children’s achievement (Dunn & 

Markwardt, 1970). Behavior problems are assessed by the total score on the Behavioral 

Problems Index (BPI; Zill & Peterson, 1986). These instruments have been widely used 

in prior research.  

To assist in the interpretation of our results, raw scores for all outcome measures 

have been age standardized (in three month increments) to have means of 0 and standard 

deviations of 1. Table 1 presents descriptive statistics at ages 6 and 12 for all of the 

outcome variables. These statistics are presented for the full sample, for children who 

never experienced a family structure transition, and for those who experienced at least 

one family structure transition.  
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[Insert Table 1 about here] 

Family structure  

We measure family structure with a set of indicators for a variety of family 

structure states and transitions that a child may have experienced (between consecutive 

waves of data). For children residing with their biological mothers, during each biennial 

interview the NSLY collects data on whether their biological father is present in the 

household and whether their mothers’ current partner or spouse is present in the 

household. Their mothers’ marital status is also collected at each observation. We use 

these data to construct indicators of whether children are residing in a single-mother 

family (in which the mother has never been married, is widowed, or is divorced), a step 

family (in which the mother is married to or cohabiting with a partner who is not the 

child’s biological father), or a two-parent family (in which the mother is married to or 

cohabiting with the child’s biological father). From these measures we constructed a 

dichotomous measure for whether a child experienced any family structure transitions 

between ages 6 and 12 (1=yes; 0=no). This measure captures whether a child changed 

from one of the three family types to another family type, as well as the number of 

transitions the child experienced. About 29% of the sample experienced at least one 

family structure transition between ages 6 and 12. Among those children experiencing a 

transition, about two-thirds experienced only one transition and slightly less than a third 

experienced two transitions (most often transitions to a single-mother and to a step 

family).  

We then model the amount of time a child spent in each type of non-transitional 

family structure (single-mother and step) between ages 6 and 12.  These measures capture 
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both the amount of time a child spent in a particular family structure that resulted from a 

transition, as well as time resulting from a stable family structure. On average, children 

spent 14% of their time in a step family and 29% in a single-mother family between ages 

6 and 12.  

Finally, we created a set of indicators for whether children ever experienced 

several specific family structure transitions, and whether they experienced these 

transitions between ages 6-8, 8-10, and 10-12. The transition indicators include changes 

to: a two-parent (biological) family; a single-mother family; and a step (mother-partner) 

family (we do not report findings for transitions into a two-parent (biological) family in 

the tables because so few children experienced this transition). About 17% of children 

experienced a transition into a single-parent family and 15% experienced a transition into 

a step family.  

 

Quality of the Home Environment 

 Because the quality of children’s early home environments may moderate 

associations of family structure transitions and states with children’s behavior and 

academic trajectories, in some analyses we interact all of our family structure variables 

with an indicator for whether the quality of a child’s home environment at age 6 was 

rated as above (compared with below) the sample median. Our measure of the quality of 

the early home environment is the total score on the Home Observation for Measurement 

of the Environment- Short Form (HOME). The HOME combines observational and 

parental report items to assess the types and amount of emotional support and cognitive 

stimulation to which a child is exposed in his or her home in order to provide an overall 
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rating of the home environment as a stimulus to learning and development (Bradley, 

1993; Caldwell & Bradley, 1984). A different version of the HOME scale is available for 

children 3 to 5 years old and for children 6 and older.  To make the scales comparable, 

we age standardized the scores in three month age increments. We assign each child an 

indicator coded 1 if his or her associated age-standardized total HOME score is at or 

above the sample median and coded 0 if it is below the sample median. 

 

Control variables 

In our analyses we include control variables to predict children’s initial levels of 

achievement and behavior, as well as changes (slopes) in achievement and behavior over 

time. Descriptive statistics for the full sample and sub-samples defined by transitions are 

presented in Table 2. The control variables predicting children’s initial level of 

achievement and problem behavior include the following maternal and child 

characteristics: race (black and Hispanic), maternal age at child’s birth, mothers’ highest 

grade completed, maternal academic aptitude (AFQT score, adjusted for the mothers’ age 

at administration), whether the child was low birth weight, birth order of the child, child 

disability, child age, child gender, maternal prenatal cigarette smoking, and whether the 

mother reported ever getting into a physical fight at work or school (in 1980). In addition, 

the following household characteristics, averaged from birth to age six, are also included 

as covariates: household income-to-needs ratio, average maternal work hours, average 

number of children in the household, percent of time residing with a grandparent,  percent 

of time residing with a single mother, and urban residence.  

To predict children’s achievement and behavior slopes we control for children’s 
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race and gender, and their mother’s academic aptitude (AFQT score). Although this is an 

extremely parsimonious set of controls, we find that it performed as well as a larger set of 

controls for early maternal and child characteristics that included early household 

income, child disability, maternal prenatal cigarette smoking, average number of children 

in the household, and grandparent co-residence in the household (results not shown).  

Information on one or more background characteristics is lacking for some 

children; however, rates of missing data are quite low, below 5% for the child and family 

characteristics, with the exception of income that had a missing rate of about 14%.   To 

retain these cases, the relevant regressors were set to zero and dummy variables were 

created to denote the presence of missing values (Allison, 2002).  For example, when 

parents did not report the child’s birthweight, the low birthweight variable was coded as 

having a value of zero, and a dummy variable indicating missing birthweight data (1=yes; 

0=no) was included in the HLM models. 

Method 

We use NLSY data on children observed at (on average) ages 6, 8, 10, and 12 to 

model academic achievement and behavioral trajectories. In these analyses, we estimate 

hierarchical linear models (HLM; Bryk & Raudenbush, 1992; Raudenbush, 2001; Singer, 

1998). Children’s initial test scores are modeled as a function of their history of family 

structure(s) before age 6. Changes in children’s test scores are modeled as a function of 

family structure states and transitions between ages 6 and 12.  We use two types of HLM 

estimation models. First, we estimate conventional HLM models, in which a continuous 

slope is estimated from age 6 to 12. Second, we estimate piecewise HLM models, in 

which the segments of the slope corresponding to particular age intervals are estimated 
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separately.  We estimate these models (separately) with both achievement and behavior 

problems measures as outcomes.   

The first set of conventional HLM estimation models take the form:  

(1a)  ACHti=P0i+ P1i AGEti + Eti

In this equation, child i’s outcome (ACH) at age t is a function of the child’s initial 

level of the outcome at age 6, P0i, a slope that varies over time as a function of child’s 

age, and an individual error term. The age variable in these analyses has been centered at 

age 6, and increases by two with each subsequent observation. The level-2 equations are 

as follows: 

(1b) P0i = B00 + B01EARLYFAMSTRUCT1i + B02FAM1i + B03CHILD1i + B04 
FAMSTRUCTURE ti + E0i

(1c) P1i = Bt0 + Bt1 FAMSTRUCTURE ti + Bt3 FAMti + Bt4CHILD1i + E1i
 

In these models the initial level (P0i) and subsequent slope (Pti) are taken as 

outcomes and predicted both by family structure transitions and time invariant family and 

child controls.  The intercepts of these models (children’s achievement at age 6) are 

modeled not only as a function of children’s early family structure 

(EARLYFAMSTRUCT1i) but also as a function of family structure and family structure 

transitions (FAMSTRUCTURE ti) after age 6. By modeling these initial differences, we 

are explicitly controlling for possible “selection” effects.   

The key parameter of interest in these models is Bt1 which indicates whether 

children who experience family structure transitions between the age of 6 and 12 have a 

different academic or behavioral trajectory compared with children who do not.  We 

estimate four models, which include different sets of family structure transition variables, 

for each of the three outcomes. 
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Because the outcome measures are standardized by age, the estimated age 

coefficient, which provides an estimate of the slope of children’s trajectories over time, is 

close to zero in all the analyses without covariates. That is, by design we have removed 

any naturally occurring time trends in problem behavior.  

By modeling a continuous slope parameter, we explicitly model a uniform and 

additive effect of each family structure transition from ages 6 to 12. This type of model is 

most appropriate if changes in children’s behavior occur both before and after the 

transition, and accumulate over time. For example, if children’s behavior worsens before 

a divorce, potentially as a function of increasing parental conflict, and then continues to 

decline during the divorce and thereafter, this model will be well suited to the data.  If, 

however, the effects of family structure events are more transient (that is, changes in the 

behavior do not precede or persist), this model may not accurately capture effects of 

family structure transitions on the outcomes. For this reason, we also model piecewise 

HLM models that are more sensitive to the timing of particular family transitions.  

In the piecewise models, the slopes are estimated in age-related segments rather 

than as a single parameter. For these models the Level-1 model, using academic 

achievement as an example, is: 

        (2a)  ACHti=P0i+ P1i AGE8ti + P2i AGE10ti +P3i AGE12ti+ Eti

In this equation, child i’s outcome (ACH) at age t is a function of the child’s initial 

level of the outcome at age 6, P0i, and a series of age-related dummy variables.1 Thus, the 

increase in child i’s academic achievement between ages 6 and 8 (Interval 1) is P1i; the 

                                                 
1 The variable AGE8ti takes on a value of zero at the first observation (when NLSY children are about age 
6) and a value of one for each subsequent observation.  AGE10ti has a value of zero at the first and second 
observation, and a value of one for the third and fourth observations, while AGE12ti takes on a value of 
zero for the first three observations, and one for the final observation. 
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increase in child i’s test scores between ages 8 and 10 (Interval 2), is P2i; and, P3i 

represents the increase in child i’s scores between ages 10 and 12 (Interval 3).  

In the Level-2 models, children’s academic achievement at age 6 and 

achievement growth over the three age-related intervals are taken separately as outcomes: 

(2b) P0i = B00 + B01EARLYFAMSTRUCT1i + B02FAM1i + B03CHILD1i + B04 
FAMSTRUCTURE2i + B05FAMSTRUCTURE2i + B06FAMSTRUCTURE2i + E0i

(2c) P1i = B10 + B11FAMSTRUCTURE2i + B12 FAM1i + B13CHILD1i  
(2d) P2i = B20 + B21 FAMSTRUCTURE3i + B22 FAM1i + B23CHILD1i  
(2e) P3i = B30 + B31FAMSTRUCTURE4i + B32 FAM1i + B33CHILD1i  
 

In 2b, the level of child i’s outcome at age 6, (P0i), is predicted by the child’s 

experiences of family structure between birth and age 6 (EARLYFAMSTRUCT1i), 

subsequent family structure and family structure transitions that occur at ages 8, 10, and 

12, as well as other family (FAM1i) and child characteristics (CHILD1i). Again, 

predicting children’s initial level of achievement and behavior with later family structure 

transitions provides a way of explicitly considering whether the initial levels of 

achievement and behavior differed among children who did and did not experience 

family structure transitions.  In some models, we estimate persistence of effects by 

considering whether an earlier transition is associated with both concurrent and later 

changes in outcomes.  

Of much more interest is the pattern of coefficients on achievement increments 

during the three intervals (P1i, P2i , P3i), which are modeled as a function of a vector of 

family structure state and transition indicators (FAMSTRUCTUREti) and time-invariant 

family and child characteristics (FAM1i and CHILD1i). By predicting changes in 

children’s achievement across specified ages, this method provides separate estimates of 

the effects of family structure transitions on changes in children’s achievement and 
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behavior at different ages.  We estimate two piecewise models for each of three outcomes 

using an alternative set of age-specific family transition variables.  

By predicting changes in children’s achievement, both conventional and 

piecewise HLM methods also effectively control for child and family characteristics that 

have persistent effects on children’s outcomes. As such, this method accounts for 

preexisting differences in children’s levels of achievement and behavior.  The 

coefficients estimated in Level-2 models, however, may still be biased by the omission of 

unobserved time-varying characteristics or persistent characteristics that have time-

varying effects. 

Finally, we examine whether family structure states and transitions during middle 

childhood are differentially associated with children’s behavioral and achievement 

trajectories depending upon the quality of children’s home environments at age 6.  These 

estimates are achieved using conventional HLM models in which we interact an indicator 

for whether the quality of a child’s home environment at age 6 was rated at or above the 

sample median with each of the family structure transition and states variables measured 

between ages 6 and 12. 

 

Results 

The unadjusted means presented in Table 1 indicate that children who 

experienced family structure transitions between ages 6 and 12 have higher levels of 

behavior problems and lower reading and math achievement than children residing in 

two-parent families. Although differences are already apparent by age 6, these 

differences appear to be somewhat larger at age 12, as standardized levels of behavior 
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problems increase and achievement decreases among children in who reside in or 

transition into single or step parent families, with a few exceptions. In contrast, the 

behavior and achievement of children in two parent families appears to improve slightly 

between ages 6 and 12.  

One concern is that the families and children who experience family structure 

transitions may differ in systematic ways from those who do not experience these 

transitions. This is confirmed by descriptive statistics presented in Table 2, which suggest 

that families that did not undergo transitions tend to have older mothers, higher income-

to-needs ratios, higher levels of maternal education, and more children. They are also less 

likely to be Black or Hispanic. Because these characteristics have also been linked to 

changes in children’s achievement and behavior overtime, we turn to the multivariate 

HLM analyses that control for these differences. 

[Insert Table 2 about here] 

 We begin by considering whether family structure transitions, regardless of the 

type or timing of the transition, are associated with changes in children’s achievement 

and behavior trajectories between ages 6 and 12. We estimate two HLM models for each 

of the three outcomes. These results are presented in Table 3. In model 1, the key 

independent variable is whether a child ever experienced a family structure transition. In 

model 2, the key variable is the number of family structure transitions experienced.  In 

order to control for pre-existing differences across families, these analyses include 

extensive controls for maternal and family characteristics. The models also include 

controls for whether a child remained in a single-mother or step family throughout 

middle childhood. Thus, the comparison group in these analyses (and all other analyses) 
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is children consistently residing in two-parent (biological) families between ages 6 and 

12.  

Results from model 1 suggest that experiencing a family structure transition 

between ages 6 and 12 is not associated with children’s initial levels of behavior and 

achievement at age 6. In terms of changes in children’s behavior and achievement over 

time, results suggest that children who experienced family structure transitions in middle 

childhood have larger increases in behavior problems than their peers, but do not differ in 

reading or math achievement.  Experiencing a family structure transition is associated 

with a .02 standard deviation increase in children’s problem behavior per year. Thus by 

the time children who experience a family structure transition are 12 years old, they have 

behavior problems that are about .12 standard deviations higher than their peers who 

resided with both of their biological parents throughout middle childhood. Results from 

Model 2, suggest that each additional family structure transition is associated with a .01 

standard deviation increase in problem behavior.  

In addition to adverse associations between family structure transitions and child 

behavior, the results also reveal that stable non-traditional family structures are associated 

with increased behavior problems (Table 3). Residing in a single-mother family 

throughout middle childhood is associated with a yearly increase in behavior problems of 

.03 standard deviations; residing in only a step-parent family between ages 6 and 12 is 

marginally associated with increased child behavior problems of roughly the same 

magnitude.  

We find no evidence that family structure transitions or states are associated with 

changes in children’s reading or math achievement between ages 6 and 12. This may 
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seem surprising given that the unadjusted data reveal average declines in achievement 

over time that are at least as large as corresponding increases in behavior problems for 

children experiencing non-traditional family structure states and transitions (Table 1).  

The raw differences in achievement, and particularly reading, however, are far more 

sensitive to the inclusion of our basic covariates than the raw differences in behavior. 

Given the vast literature suggesting that race and ethnicity, as well as mothers’ ability and 

skills, are linked to changes in children’s achievement (Jencks & Phillips, 1998) and the 

disparities in these measures across family structure types, this is not surprising. Thus, 

our findings suggest that apparent declines in achievement among children who 

experience non-traditional families may be due to differences in their family 

backgrounds.   

[Insert Table 3 about here] 

 

Our results thus far provide some indication that both residing in stable non-

traditional family structures and experiencing family structure transitions during middle 

childhood are adversely associated with children’s behavior trajectories, but not with 

their achievement trajectories. We next examine associations of the amount of time 

children spend in particular family structures during middle childhood, as well as whether 

they experience particular types of family structure transitions, with changes in children’s 

behavior and academic trajectories. Model 1 in Table 4 explores whether the percent of 

time that children spend in single-mother and step families during middle childhood is 

associated with changes in their developmental trajectories. These family structure 

measures encompass both transitions into, and stable residence in, single-mother and step 
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families. Results indicate that the percent of time spent in both single-mother and step 

families predicts changes in children’s behavior problems, but is not associated with 

changes in achievement. Spending 100% of the observation period in a single-mother 

family or a step family is associated with a .02 standard deviation increase per year in 

behavior problems. Thus by age 12 (after six years), children who were consistently in 

either of these family structures would have behavior problem scores that are about .12 

standard deviations higher than those of children who spent 100% of this time in a two-

parent (biological) family.  

[Insert Table 4 about here] 

Model 2 in Table 4 presents results from models that estimate associations of 

transitioning into a family with both biological parents, with a single mother, and with a 

step father (results for transitioning into a family with both biological parents are not 

shown), with child behavior and achievement between the ages of 6 and 12. Also 

included are indicators for residing only in a single-mother or step family between ages 6 

and 12.2  We find that transitioning into a single-mother family during middle childhood 

is linked with increased behavior problems, as is residing only in a single-mother family. 

Residing only in a step family in middle childhood is marginally associated with 

increased behavior problems (p < .10); transitioning into a step parent family appears not 

to be associated with children’s behavior. There are no associations of family structure 

transitions or states with children’s reading or math trajectories in these models.  

 Results from the HLM analyses presented so far indicate that residing in a non-

traditional family structure is associated with increased behavior problems during middle 

                                                 
2 We explored whether characterizing step families by their marital status lead to a different pattern of 
results, and found that it did not. However, these distinctions also reduced the number of children in each 
family structure transition category, which may have limited our ability to detect differences.   
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childhood, as are family structure transitions in general and, in particular, transitioning to 

and spending greater amounts of time in a single-mother family. However, these models 

do not examine whether the timing of family structure transitions matters for children’s 

development. Thus, we next use piecewise HLM models to examine whether associations 

between family structure transitions and child outcomes differ depending upon when 

during middle childhood a family structure transition occurs. The slope is modeled in 

three age-related segments rather than as a continuous parameter. We consider both 

whether any type of family structure transition has occurred (model 1), and also the 

specific type(s) of transition(s) experienced (model 2). Again, analyses include covariates 

for residing only in a single-mother or step family during middle childhood. Controls are 

also included for differences in children’s initial levels of behavior problems and 

achievement that are associated with subsequent family transitions at particular ages.  

[Insert Table 5 about here] 

Results indicate that experiencing any transition in family structure between ages 

6 to 8 (p < .10) and 8 to 10 (p < .01) is associated with increased behavior problems 

(Table 5, model 1). Children who experience a family structure transition at ages 6 to 8 

have concurrent increases in problem behavior scores that are .08 standard deviations 

higher than those of their peers who live only in two-parent (biological) families; children 

who experience transitions at ages 8 to 10 exhibit increases in behavior problems of .13 

standard deviations. The estimate for transitions at ages 10 to 12 is also positive, but does 

not reach statistical significance.  In addition, results from this model suggest that 

residing only in a single-mother family between ages 6 and 10 is associated with 
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increased behavior problems.  Turning to achievement, results suggest that there are no 

consistent associations between family structure transitions and children’s achievement. 

Results from the piecewise HLM models in which we distinguish family 

transitions by both the specific type of transition experienced and the age at which the 

transition occurs are also presented in Table 5 (model 2). Results indicate that 

transitioning into a single-mother family at both ages 8 to 10 and 10 to 12 is associated 

with .13 standard deviation increases in behavior problems (for transitions in either time 

period). Residing only in a single mother family at ages 6 to 10 is also associated with 

increased behavior problems, as is transitioning to a step family at ages 8 to 10. 

Consistent with our earlier results, we find no associations between family structure 

transitions or states and reading achievement, and inconsistent associations between these 

transitions and math achievement. 

We also conducted analyses in which the associations between specific family 

transitions and children’s behavior were estimated for both the concurrent and subsequent 

two-year period. For example, we estimated the association between experiencing a 

transition into a single-mother family when children were between ages 6 and 8 on both 

changes in their behavior between ages 6 and 8 and changes in their behavior between 

ages 8 and 10. If associations are short-lived, in that family structure transitions bring 

about concurrent changes in behavior that do not persist, this modeling will capture both 

the short-term increases as well as the later decreases in behavior.  With respect to 

transitions to single-parent families, results suggest that short-term increases in 

concurrent periods are not followed by later declines. However, such a pattern does 

emerge for the transition into step families.  Transitioning into a step family between ages 
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6 and 8 was associated with a .15 standard deviation (p<.05) higher problem behavior 

score during the same period, but was followed by a .12 standard deviation (p<.05) 

decline in problem behavior between ages 8 and 10. Similarly, transitioning to a step-

parent family between ages 8 and 10 was associated with a .17 standard deviation (p<.05) 

increase during this time, but then followed by a .08 standard deviation (ns) decline in 

problem behavior.  We were unable to observe whether the effects for children who 

experienced such a transition between ages 10 and 12 persisted.    

Finally, we consider whether the pattern of association of family structure states 

and transitions with child outcomes in middle childhood differs by the quality of a child’s 

home environment at age 6. Table 6 presents results from three conventional HLM 

models in which time is modeled as a continuous parameter. In these models the family 

structure transitions and states variables have been interacted with an indicator for 

whether the child’s home environment at age 6 was rated at or above (versus below) the 

sample median. These interaction terms are used to predict both the initial intercept and 

changes in achievement and behavior.3  

[Insert Table 6 about here] 

Results suggest that associations of family structure transitions with increased 

behavior problems tend to be concentrated among children whose home environments 

were of higher quality at age 6. In particular, transitioning to a single-mother family 

between ages 6 and 12 is associated with increased behavior problems for children whose 

                                                 
3 We also conducted analyses in which we interacted scores on the cognitive stimulation and emotional 
warmth subscales of the HOME (in lieu of scores on the total HOME instrument) with the family structure 
transitions and states variables. The pattern of results for each subscale was consistent with results using the 
full HOME.  
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home environments were rated at or above the sample median at age 6, but not for 

children whose home environments were of below average quality at age 6. 

Results from analyses predicting achievement reveal a more subtle pattern than 

those found in our previous analyses (Table 6). Findings suggest that transitions in family 

structure between ages 6 and 12 are associated with decreased reading achievement for 

children whose home environments were of below median quality at age 6, but 

improvements in reading achievement for those whose home environments were at or 

above average quality at age 6. Results also suggest that this pattern is largely related to 

transitions to step families rather than to transitions to single-mother families. Finally, 

these models reveal no associations between any of the family structure transition or 

states measures and math achievement, regardless of the quality of children’s home 

environments at age 6.  

The earlier analyses revealed no associations between transitions to step families 

and reading achievement. That these associations appear to function in opposite 

directions for children whose home environments at age 6 were at or above median 

quality and those whose were below median quality implies that associations between 

transitions to step families and reading achievement may have been obscured by 

differences in children’s early home environments in our earlier models.  

 

Conclusions 

The results of this study suggest that both residing in non-traditional family 

structures and experiencing family structure transitions are associated with children’s 

behavior trajectories during middle childhood, although these associations vary across 
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family types. We find that children residing only in stable single-mother and step 

families, and those residing for longer periods of time in these family structures, exhibit 

increased behavior problems compared with those in stable two-parent (biological) 

families.  With respect to family structure transitions, our results suggest that 

transitioning to a single-mother family is associated with increased behavior problems. 

However, we find little evidence of adverse effects of transitions into step families in 

most of our models.  

Associations of family structure states and transitions with children’s achievement 

trajectories are considerably weaker and less consistent than those for children’s behavior 

trajectories. Like prior studies, we find initial mean differences in achievement which 

appear to increase in magnitude during middle childhood. Yet once we control for basic 

background differences, in most models we did not find associations of family structure 

states or transitions with changes in achievement. The few associations that emerged 

were, for the most part, inconsistent with prior theories and evidence, suggesting that they 

may be due to chance.  

In interpreting these results, it is important to note that all of the estimated 

associations are relatively small, with our larger estimates (for transitioning to a single-

mother family between ages 8 and 12) being about .13 standard deviations. By 

comparison, a meta-analysis by Amato (2001) suggests that, among studies conducted 

between 1990 and 1999, the mean effect sizes associated with divorce were .17 standard 

deviations for academic achievement and .23 standard deviations for measures of 

behavior. Amato and Keith’s (1991) meta-analysis finds that the average effect of living 

in a step family (compared with a two-parent biological family) is about .07 standard 
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deviations for achievement and .32 standard deviations for behavior outcomes. One 

reason that we may find smaller effect sizes than many other studies may be related to the 

fact that we estimate the effects of both family structure states and transitions on changes 

in children’s developmental trajectories, thus accounting for any initial differences. This 

approach is likely to reduce the omitted variable and selection biases that are often 

present in observational studies.  

The most methodologically rigorous prior studies have attempted to reduce 

omitted variable and selection bias by using fixed effects methods (Ginther & Pollak, 

2004; Hao & Xie, 2002). Three such studies, Auginbaugh, Pierret, and Rothstein (2005), 

Gennetian (2005), and Dunifon and Kowaleski-Jones (2002), all of which use NLSY data 

and child fixed effects methods to estimate associations between family structure and 

child outcomes, are particularly relevant to our work. Like our study, all three find 

considerably smaller effect sizes than those identified in the Amato (2001) and Amato 

and Keith (1991) meta-analyses. Auginbaugh, Pierret, and Rothstein (2005) find that the 

majority of the variation in achievement and behavior across family structures can be 

explained by differences in the background characteristics of families, rather than by 

differences in family structure per se, although they find some evidence that children’s 

behavior declines when their mother divorces or remarries. Dunifon and Kowleski-Jones 

(2002) and Gennetian (2005) find small negative associations between living in non-

traditional family structures and children’s achievement.  

Differences between these studies and the current study likely reflect different 

analytic approaches, rather than differences in the composition of the samples. Indeed, 

when we estimated simple child fixed effects models (results not shown), our findings 

 31



 

differ somewhat from those presented here. The fixed effects models reveal that, 

compared to when they are observed in two parent families, children observed in single-

mother and step families have an average of .05 (p < .10) and .05 (ns) standard deviations 

more behavior problems, .06 (p < .05) and .11 (p < .01) standard deviations lower reading 

scores, and .02 (ns) and .02 (ns) standard deviations lower math scores.  

Why might fixed effects models produce different results than HLM models and, 

in particular, why might they produce larger effects for reading achievement and smaller 

effects for behavior? First, fixed effect model estimates are identified by within child 

variation, but can not take into account the effects of persistent child and family 

characteristics that may have time varying effects. Our analyses suggest that, although 

average reading achievement does decline over time among children who transition into 

single parent families, these declines may be explained by time-varying effects of 

persistent characteristics such as race and ethnicity and mothers’ academic aptitude, 

which are not held constant in fixed effects models.  Second, as discussed above, fixed 

effects methods compare differences in a child’s outcome before and after a family 

structure transition. If the association of transitioning into a particular family type (e.g., a 

single parent family) and increased behavior problems begins to appear before the 

transition is complete, then fixed effects methods may reflect an underestimate of the true 

association.  

Regarding the timing at which children experience various family structure states 

and transitions, we find that associations between residing only in a single-mother family 

and increased behavior problems are more pronounced during early middle childhood 

(i.e., from ages 6 to 10) than later middle childhood (ages 10 to 12). This is consistent 
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with theories of economic deprivation (Carlson & Corcoran, 2001; McLanahan, 1997), 

which suggest that adverse effects of residing in single–mother families may be largely 

due to limited economic resources, given that poverty is more strongly associated with 

poor outcomes for children during early- and middle-childhood (Duncan & Brooks-

Gunn, 1997; Votruba-Drzal, 2006). However, associations between transitioning to a 

single-mother family and increased behavior problems appear to be concentrated during 

later middle childhood (i.e., from ages 8 to 12).  This is may imply that the association 

between transitions into single parent families and increases in child behavior problems is 

related to disruptions in monitoring, discipline and supervision, which may be more 

salient for older children (Hetherington, 1999). 

We also find some evidence that suggests that any negative associations of 

transitioning to a step family with child behavior are short-lived, as concurrent increases 

in problem behavior are quickly followed by declines in subsequent periods. It may be 

that prior studies reporting associations of step parent family structure with increased 

child behavior problems have not fully considered whether such associations persist over 

time.   

Finally, the association between experiencing a transition to a single-mother 

family and increased behavior problems during middle childhood appears to depend, at 

least in part, on the quality of the home environment experienced in early childhood. We 

find that adverse associations between transitions to single-mother families and problem 

behavior are primarily concentrated among children whose home environments at age 6 

were rated at or above the sample median, rather than below the sample median. This 

suggests that positive early home environments do not protect children from the adverse 
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influences of family dissolution. On the whole, however, it is important to recognize that 

children who experienced higher quality early home environments and family structure 

transitions continue to exhibit fewer behavior problems then their peers who experience 

lower quality early home environments.  

This study has several limitations. To begin with, our behavioral outcomes are 

reported by mothers. As such, associations between family structure changes and 

problem behavior may reflect changes in how mothers perceive their children’s behavior 

during or after family structure transitions, rather than actual changes in children’s 

behavior.  

Second, our models account only for a limited number of factors that may 

accompany family structure transitions. For example, we do not control for concurrent 

changes in family income that may result from parental separation or re-partnering. We 

have chosen not to do this in order to get the best “full” estimates of associations of 

family structure states and transitions with children’s outcomes, thus our estimates 

capture any associations that may be due to changes in income (Auginbaugh, Pierret, & 

Rothstein, 2005).  Nor do we control for the presence of new step- or half-siblings in step 

families, or residential relocations. Previous research has suggested that the negative 

effects of re-partnering may be most likely to occur in the presence of step-siblings 

(Gennetian, 2005; Ginther & Pollak, 2004). As such, this may be an important moderator 

of associations between family structure transitions and child wellbeing that has been 

omitted from this study. Finally, we have not accounted for residential relocations and 

non-custodial parental involvement. Family structure changes may differ in the extent to 
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which they result in upheaval in children’s lives, and it may be that associations differ 

accordingly.  

 Third, like other research in this area, our models may suffer from omitted 

variable bias such that our estimates may be partly or fully explained by unmeasured 

variables that are not included in our estimation models.  In this case, we should worry 

about factors that may lead both to family structure states and transitions and to increases 

in children’s behavior problems. For example, if a change in mothers’ mental health or 

stress precedes and causes the dissolution of her partnership it may also affect her child’s 

subsequent behavior (or her perception of her child’s behavior).   

Finally, there may be considerable remaining heterogeneity in associations of 

family structure transitions and states with children’s behavior and achievement 

trajectories that is obscured in the analyses. For example, associations may be weaker or 

stronger across families with differing levels of conflict and from different racial/ethnic 

backgrounds, as well as for boys and girls (Dunifon & Kowaleski-Jones, 2002; Hill, 

Yeung, & Duncan, 2001; Hetherington et al., 1992).  

Although our results must be viewed with caution in light of these limitations, 

they suggest that residence in single-mother and step families, as well as transitions to 

single-mother families, are associated with relatively small increases in children’s 

behavior problems. As such, public policies that support and help to preserve stable 

family relationships for children living with both of their biological parents may promote 

child wellbeing. Drawing policy implications for children in non-traditional families 

based on our results, however, is complicated because we have not identified the 

mechanisms through which family structure transitions and states affect children’s 
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behavior. Prior research suggests that economic resources, parenting quality, and/or stress 

for children and parents are likely to be the intervening processes. Appropriate policy 

responses will depend upon further research to clarify which of these mechanisms is 

operating. Thus, additional research focusing on how family structure affects children is 

necessary in order to design appropriate interventions and policies to promote child 

wellbeing in non-traditional families.   
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Table 1:  

Means and standard deviations for outcome variables, by family transitions age 6-12 

 Behavior Problems Index 
 

N=3,547 

PIAT Reading Recognition 
 

N=3,480 

PIAT Mathematics 
 

N=3,550 
 Age 6 Age 12 Age 6 Age 12 Age 6 Age 12 
       
Full Sample -0.013 0.000 0.021 0.021 0.031 0.042 
       
 (0.983) (1.002) (1.001) (0.987) (1.022) (0.993) 
       
Two Parents, No Transitions -0.132 -0.161 0.135 0.196 0.202 0.234 
       
 (0.923) (0.923) (1.057) (0.956) (1.058) (1.001) 
       
Always Single Parent Family 0.167 0.223 -0.159 -0.290 -.0275 -0.327 
       
 (1.062) (1.094) (0.936) (0.863) (0.898) (0.919) 
       
Always Step Parent Family 0.021 0.126 -0.087 0.059 -0.029 0.100 
       
 (1.040) (1.100) (0.892) (0.982) (0.942) (0.925) 
       
One or more Transitions 0.087 0.133 -0.056 -0.110 -0.076 -0.088 
       
 (1.003) (1.017) (0.929) (0.992) (0.982) (0.938) 
       
Transition to Single Parent Family 0.050 0.100 -0.054 -0.103 -0.056 -0.078 
       
 (0.987) (1.016) (0.912) (0.995) (0.986) (0.926) 
       
Transition to Step Parent Family 0.111 0.136 -0.073 -0.152 -0.110 -.069 
       
 (0.994) (0.999) (0.967) (0.997) (0.929) (0.946) 
Note: All measures are age standardized to have a mean of 0 and standard deviation of 1. Standard deviations are in 
parentheses. 
 
 

 43



 

 
Table 2:  

Descriptive statistics for covariates at Age 6 

 Full  

sample 

No  

transitions 

One or more 

transitions 

Transitions to 

single-mother 

Transition to step 

family 

 % Mean 

(S.D.) 

% Mean 

(S.D.) 

% Mean 

(S.D.) 

% Mean 

(S.D.) 

% Mean 

(S.D.) 

Birth order  1.87  

(1.00) 

 1.86 

(0.99) 

 1.88 

(1.02) 

 1.93 

(1.03) 

 1.85 

(1.06) 

Maternal Aptitude (AFQT)   35.73 

(31.43) 

 39.00 

(32.88) 

 27.95 

(26.07) 

 28.68 

(26.74) 

 27.25 

(25.20) 

Child age at first observation  5.92 

(0.56) 

 5.92 

(0.56) 

 5.94 

(0.57) 

 5.95 

(0.56) 

 5.93 

(0.56) 

Mom age at first birth  23.86 

(3.70) 

 24.28 

(3.65) 

 22.87 

(3.62) 

 23.19 

(3.66) 

 22.52 

(3.56) 

Income-to-need birth to age6  1.91 

(1.54) 

 2.06 

(1.59) 

 1.57 

(1.36) 

 1.67 

(1.45) 

 1.48 

(1.24) 

Mom highest grade completed  12.43 

(2.23) 

 12.58 

(2.29) 

 12.06 

(2.02) 

 12.05 

(2.09) 

 12.03 

(1.83) 

% of time reside with grandparent birth to age 6   0.12 

(0.27) 

 0.11 

(0.26) 

 0.17 

(0.30) 

 0.15 

(0.28) 

 0.18 

(0.31) 
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Table 2: Continued 

 Full  

sample 

No  

transitions 

One or more 

transitions 

Transitions to 

single-mother 

Transition to step 

family 

 % Mean 

(S.D.) 

% Mean 

(S.D.) 

% Mean 

(S.D.) 

% Mean 

(S.D.) 

% Mean 

(S.D.) 

Average number of children birth to age 6  2.15 

(1.01) 

 2.15 

(1.00) 

 2.13 

(1.03) 

 2.20 

(1.03) 

 2.02 

(1.04) 

Mom work hours  909.38 

(812.25) 

 903.84 

(817.76) 

 922.56 

(799.20) 

 919.45 

(779.85) 

 970.78 

(811.15) 

% time in single-parent home by age 6 0.33  0.27  0.47  0.38  0.55  

Single mother at age 6 0.28  0.23  0.41  0.20  0.61  

Step family at age 6 0.09  0.06  0.16  0.21  0.09  

Urban 0.75  0.75  0.76  0.79  0.74  

Mother ever fought at work or in school 0.17  0.16  0.21  0.21  0.21  

Low birth weight 0.07  0.07  0.07  0.08  0.06  

Prenatal smoking 0.25  0.24  0.28  0.27  0.29  

Child disabled 0.08  0.08  0.09  0.09  0.09  

Black 0.31  0.29  0.37  0.37  0.32  

Hispanic 0.21  0.19  0.24  0.24  0.25  

Note: Based on 3,692 observations with non-missing data on the Behavior Problems Index, PIAT reading recognition subscale, or PIAT mathematics subscale. 
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Table 3:   

Summary of HLM models predicting children’s behavior and academic trajectories with family structure states and transitions  

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Intercept age 6:       

% of years in single mother family birth to age 6 0.08 0.08 -0.00 -0.00 0.03 0.03 

 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) 

Reside in single mother family age 6 0.02 0.04 0.01 0.02 -0.01 -0.00 

 (0.06) (0.06) (0.06) (0.06) (0.05) (0.05) 

Reside in step family age 6 -0.04 -0.03 0.11 0.12+ 0.01 0.02 

 (0.08) (0.08) (0.07) (0.07) (0.07) (0.07) 

Reside only in single-mother family age 6-12 0.05 0.03 -0.10 -0.11+ -0.06 -0.07 

 (0.08) (0.07) (0.07) (0.07) (0.07) (0.06) 

Reside only in step family age 6-12 0.02 0.01 -0.15 -0.17+ -0.04 -0.05 

 (0.11) (0.11) (0.10) (0.10) (0.10) (0.10) 

Ever transition in family structure age 6-12 0.05  -0.05  0.03  

 (0.05)  (0.05)  (0.04)  

Number of family structure transitions age 6-12  0.03  -0.05+  -0.01 

  (0.03)  (0.03)  (0.00) 
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Table 3 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Slope age 6-12        

Reside only in single-mother family age 6-12 0.03** 0.03** -0.00 -0.00 -0.01 -0.01 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Reside only in step family age 6-12 0.03+ 0.02+ 0.02 0.02 0.02 0.02 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Ever transition in family structure age 6-12 0.02**  -0.01  -0.01  

 (0.01)  (0.01)  (0.01)  

Number of family structure transitions age 6-12  0.01**  -0.00  -0.01 

  (0.00)  (0.00)  (0.00) 

Note: Coefficients (and standard errors) from HLM models are presented. All of the control variables listed in Table 2 are used to predict children’s 
initial levels of achievement and behavior. Controls for child gender and mother’s academic aptitude (AFQT score) are used to predict children’s 
achievement and behavior slopes. +p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001. 
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Table 4:  

Summary of HLM models predicting children’s behavior and academic trajectories with family structure states, types of 

transitions, and percent time in family structures   

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Intercept Age 6       

% of years in single mother family birth to age 6 0.08 0.08 -0.00 -0.00 0.03 0.03 

 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) 

Reside in single mother family age 6 0.05 -0.01 0.01 0.04 -0.04 0.02 

 (0.06) (0.07) (0.06) (0.06) (0.05) (0.06) 

Reside in step family  age 6 -0.02 -0.05 0.10 0.13+ -0.00 0.02 

 (0.07) (0.08) (0.07) (0.07) (0.06) (0.07) 

% time in a single-parent family age 6-12 0.01  -0.09  -0.02  

 (0.07)  (0.06)  (0.06)  

% time in a step parent family age 6-12 0.03  -0.08  0.03  

 (0.08)  (0.07)  (0.07)  

Transition to single mother family age 6-12  -0.01  -0.04  0.01 

  (0.05)  (0.04)  (0.04) 

Transition to step family age 6-12  0.09  -0.05  -0.03 

  (0.06)  (0.06)  (0.05) 
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Table 4 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Reside only in single-mother family age 6-12  0.08  -0.13+  -0.09 

  (0.08)  (0.07)  (0.07) 

Reside only in step family age 6-12  0.03  -0.18+  -0.06 

  (0.11)  (0.10)  (0.10) 

Slope Age 6-12:       

% time in a single-parent family age 6-12 0.02**  -0.00  -0.00  

 (0.01)  (0.01)  (0.01)  

% time in a step parent family age 6-12 0.02*  0.00  0.01  

 (0.01)  (0.01)  (0.01)  

Transition to single mother family age 6-12  0.02*  -0.01  -0.00 

  (0.01)  (0.01)  (0.01) 

Transition to step family age 6-12  0.01  -0.01  -0.00 

  (0.01)  (0.01)  (0.01) 

Reside only in single-mother family age 6-12  0.03**  -0.00  -0.01 

  (0.01)  (0.01)  (0.01) 

Reside only in step family age 6-12  0.02+  0.02  0.02 

  (0.01)  (0.01)  (0.01) 
Note: Coefficients (and standard errors) from HLM models are presented. All of the control variables listed in Table 2 are used to 
predict children’s initial levels of achievement and behavior. Controls for child gender and mother’s academic aptitude (AFQT 
score) are used to predict children’s achievement and behavior slopes. +p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001. 
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Table 5: 

 Summary of piecewise HLM models predicting children’s behavior and academic trajectories with family structure 

states and transitions at differing ages 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2

Intercept Age 6       

% of years in single mother family birth to age 6 0.08 0.07 -0.00 -0.00 0.03 0.03 

 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) 

Reside in single mother family age 6 0.03 -0.02 0.02 0.01 -0.00 -0.03 

 (0.06) (0.08) (0.06) (0.07) (0.05) (0.07) 

Reside in step family age 6 -0.03 0.01 0.12+ 0.18+ 0.01 -0.04 

 (0.08) (0.12) (0.07) (0.10) (0.07) (0.09) 

Reside only in single-mother family age 6-12 0.01 0.10 -0.14* -0.10 -0.10 -0.08 

 (0.08) (0.08) (0.07) (0.07) (0.07) (0.07) 

Reside only in step family age 6-12 0.04 0.13 -0.17 -0.17 -0.04 -0.03 

 (0.12) (0.16) (0.10) (0.14) (0.10) (0.13) 

Any transition age 6-8 0.01  -0.03  -0.02  

 (0.06)  (0.05)  (0.05)  

Any transition age 8-10 0.03  -0.07  0.01  

 (0.05)  (0.05)  (0.04)  
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Table 5 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2

Any transition age 10-12 0.04  -0.04  -0.03  

 (0.05)  (0.04)  (0.04)  

Transition to single-mother family age 6-8  0.01  -0.11  -0.07 

  (0.08)  (0.08)  (0.07) 

Transition to single-mother family age 8-10  -0.01  0.01  0.08 

  (0.08)  (0.08)  (0.07) 

Transition to single-mother family age 10-12  -0.02  -0.03  -0.07 

  (0.08)  (0.07)  (0.07) 

Transition to step family age 6-8  0.13  -0.07  -0.00 

  (0.14)  (0.13)  (0.12) 

Transition to step family age 8-10  -0.01  -0.03  0.09 

  (0.13)  (0.11)  (0.11) 

Transition to step family age 10-12  0.07  -0.06  -0.05 

  (0.08)  (0.07)  (0.07) 

Slope Age 6-12:       

Any transition age 6-8 0.08+  -0.05  0.09*  

 (0.04)  (0.04)  (0.04)  
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Table 5 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2

Any transition age 8-10 0.13**  -0.02  -0.06+  

 (0.04)  (0.04)  (0.04)  

Any transition age 10-12 0.02  0.00  -0.01  

 (0.04)  (0.04)  (0.04)  

Reside only in single-mother family age 6-8 0.07+ 0.07+ 0.05 -0.01 0.03 0.06 

 (0.04) (0.04) (0.04) (0.04) (0.05) (0.04) 

Reside only in single-mother family age 8-10 0.13** 0.09* -0.01 0.03 -0.00 -0.02 

 (0.04) (0.04) (0.04) (0.04) (0.05) (0.04) 

Reside only in single-mother family age 10-12 -0.06 -0.06 -0.04 -0.04 -0.05 -0.06 

 (0.04) (0.04) (0.04) (0.04) (0.05) (0.04) 

Reside only in step family age 6-8 -0.02 -0.04 0.06 -0.13 0.01 0.03 

 (0.07) (0.18) (0.07) (0.16) (0.08) (0.15) 

Reside only in step family age 8-10 0.09 -0.10 -0.02 0.21 0.10 0.23 

 (0.07) (0.17) (0.07) (0.15) (0.08) (0.14) 

Reside only in step family age 10-12 0.07 0.05 0.09 -0.09 0.03 -0.15 

 (0.07) (0.13) (0.07) (0.12) (0.08) (0.11) 
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Table 5 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2

Transition to single-mother family age 6-8  0.03  -0.03  0.17**

  (0.06)  (0.06)  (0.06) 

Transition to single-mother family age 8-10  0.13*  -0.03  -0.06 

  (0.05)  (0.05)  (0.06) 

Transition to single-mother family age 10-12  0.13*  -0.04  -0.02 

  (0.06)  (0.05)  (0.06) 

Transition to step family age 6-8  0.07  -0.09  0.01 

  (0.06)  (0.06)  (0.06) 

Transition to step family age 8-10  0.14**  -0.02  -0.07 

  (0.05)  (0.05)  (0.05) 

Transition to step family age 10-12  -0.09  -0.06  -0.04 

  (0.06)  (0.06)  (0.07) 

Note: Coefficients (and standard errors) from HLM models are presented. All of the control variables listed in Table 2 
are used to predict children’s initial levels of achievement and behavior. Controls for child gender and mother’s 
academic aptitude (AFQT score) are used to predict children’s achievement and behavior slopes. +p < 0.10; *p < 0.05; 
**p < 0.01; ***p < 0.001. 

 53



 

 
Table 6:  

Summary of HLM models predicting children’s behavior and achievement with family structure by HOME interactions 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Intercept Age 6:       

% of years in single mother family birth to age 6 0.08 0.08 0.01 0.00 0.04 0.04 

 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) 

Reside in single mother family age 6 -0.01 -0.07 0.05 0.08 0.02 0.04 

 (0.07) (0.07) (0.06) (0.06) (0.05) (0.06) 

High HOME score age 6 -0.33*** -0.33*** 0.20*** 0.20*** 0.19*** 0.20*** 

 (0.05) (0.05) (0.05) (0.05) (0.05) (0.04) 

Reside in step family  age 6 -0.04 -0.07 0.12 0.14* 0.01 0.03 

 (0.08) (0.08) (0.07) (0.07) (0.07) (0.07) 

Reside only in single-mother family age 6-12 -0.01 0.06 -0.11 -0.13+ -0.07 -0.09 

 (0.09) (0.09) (0.08) (0.08) (0.08) (0.08) 

Interaction: Reside only in single-mother family age 6-12 * high  -0.00 -0.00 -0.00 -0.01 0.06 0.05 

  HOME score (0.11) (0.11) (0.11) (0.11) (0.10) (0.10) 

Reside only in step family age 6-12 -0.15 -0.12 -0.26* -0.28* -0.07 -0.08 

 (0.14) (0.13) (0.13) (0.13) (0.12) (0.12) 
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Table 6 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Interaction: Reside only in step family age 6-12 * high HOME score 0.33* 0.33* 0.21 0.21 0.05 0.04 

   (0.16) (0.16) (0.15) (0.15) (0.15) (0.15) 

Ever Transition age 6-12  0.02  -0.06  0.00  

 (0.07)  (0.06)  (0.06)  

Interaction: Ever Transition * high HOME score age 6-12 0.02  -0.03  0.06  

 (0.08)  (0.07)  (0.07)  

Transition to single mother family age 6-12  -0.04  -0.08  -0.02 

  (0.06)  (0.06)  (0.06) 

Interaction: To single mother family age 6-12 * high  HOME score  0.04  0.09  0.09 

  (0.09)  (0.08)  (0.08) 

Transition to step family age 6-12  0.11  -0.06  -0.01 

  (0.08)  (0.07)  (0.07) 

Interaction: Transition to step family age 6-12 * high  HOME score  -0.08  0.00  -0.03 

  (0.10)  (0.09)  (0.09) 
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Table 6 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Slope age 6-12:        

High HOME score age 6 -0.01 -0.02 -0.01 -0.01 -0.00 -0.01 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Ever transition age 6-12 0.01  -0.02*  -0.00  

 (0.01)  (0.01)  (0.01)  

Interaction: Ever transition age 6-12 * high HOME score  0.02+  0.03+  0.02  

 (0.01)  (0.01)  (0.01)  

Reside only in single-mother family age 6-12 0.02 0.01 -0.02 -0.01 -0.00 -0.00 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Interaction: Reside only in single-mother family age 6-12 * high 0.03+ 0.03+ 0.04* 0.04* -0.01 -0.01 

  HOME score (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) 

Reside only in step family age 6-12 0.03+ 0.03+ 0.01 0.01 0.00 0.00 

 (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) 

Interaction: Reside only in step family age 6-12 * high HOME score -0.02 -0.02 -0.01 -0.01 0.05+ 0.05+ 

   (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) 
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Table 6 Continued 

 BPI Reading Math 

 Model 1 Model 2 Model 1 Model 2 Model 1  Model 2 

Transition to single mother family age 6-12  0.00  -0.01  -0.00 

  (0.01)  (0.01)  (0.01) 

Interaction: To single mother family age 6-12 * high  HOME score  0.03*  0.00  -0.01 

  (0.02)  (0.02)  (0.02) 

Transition to step family age 6-12  0.01  -0.04**  0.00 

  (0.01)  (0.02)  (0.01) 

Interaction: Transition to step family age 6-12 * high HOME score  -0.00  0.04*  -0.00 

  (0.02)  (0.02)  (0.02) 

Note: Coefficients (and standard errors) from HLM models are presented. All of the control variables listed in Table 2 are used to predict children’s initial 
levels of achievement and behavior. Controls for child gender and mother’s academic aptitude (AFQT score) are used to predict children’s achievement and 
behavior slopes. A high HOME score is above the sample median.  +p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001. 
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