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Welfare Reform and Teenage Pregnancy, Childbirth, and School Dropout 
 
 

Abstract 
 

This study attempts to arrive at a credible estimate of the effect of welfare reform on 

adolescent behaviors using a double-comparison, or difference-in-differences, approach. After 

defining a pre-reform cohort as the control group and a reform cohort as the treatment group and 

considering the life course development of adolescent behavior by following each cohort from 

age 14 to age 16, we compare the welfare-target and non-target populations in the two cohorts. 

The difference-in-differences estimates are obtained using an event history model estimated on 

two-cohort longitudinal data. Analysis using either all the states or the states with greater 

stringency of welfare reform programs suggests that welfare reform has not reduced teenage 

fertility and school dropout. We find modest evidence that welfare reform has increased the risk 

of teenage births for girls in welfare families and the risk of school dropout for girls in poor 

families. Our paper also shows that a combination of a difference-in-differences approach and a 

life course perspective, which is not yet common in family research, can be a useful way to 

delineate the causal effect of societal-level change on family phenomena.
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Welfare Reform and Teenage Pregnancy, Childbirth, and School Dropout 
 
 

Introduction 

Most of the attention paid to the Personal Responsibility and Work Opportunity 

Reconciliation Act (PRWORA), commonly known as “welfare reform,” has focused on mothers’ 

transitions from welfare to work and on the time limits, sanction, and work requirements instituted 

to promote this transition. But improving the well-being of children and adolescents was an 

important subsidiary goal of PRWORA. This was most notable in the case of adolescent 

childbearing and school enrollment. The legislation requires teenage mothers under the age of 18 to 

live with their parents and to remain in high school if they had not graduated from high school in 

order to obtain welfare benefits. It also allows states to deny additional benefits to mothers of any 

age who bear a child while already receiving welfare to reinforce the disapproval of non-marital 

births. But welfare reform also brought changes that could have increased the risk that adolescents 

bear children or drop out of school. Mothers’ transition to work can change a family’s daily routine 

dramatically, impose stress on adolescent children, and reduce the amount of parental supervision, 

particularly between the end of school and dinnertime when adolescents may engage in high-risk 

behavior. Thus, the direction of change in adolescent behaviors cannot be determined a priori. 

In this article, we will examine data on two cohorts of young women to determine what 

changes, if any, in childbearing and school dropout appear to be associated with the experience of 

welfare reform. Our data do not allow us to investigate the precise mechanisms by which welfare 

reform may affect adolescents’ behaviors. Still, given the great changes in the welfare system 

produced by PRWORA, we would argue that learning the direction and magnitude of change – 

whether PRWORA appears to have a positive or negative effect on childbearing and school 

dropout, and how large these effects are – is important to social scientists and policy-makers. 
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 Non-marital births among adolescents appear to impose serious long-term consequences for 

the life chances of the mothers and their children. While a revisionist school of research has claimed 

that the supposed consequences of adolescent childbearing merely reflect unobserved preconditions 

such as growing up in poverty (e.g., Geronimus and Korenman. 1992), other researchers argue that 

childbearing per se does have an effect on outcomes (e.g., Hoffman et al., 1993). Regardless of 

which is the real cause, teenage mothers are often not prepared for the emotional, psychological, 

and financial responsibilities and challenges of parenthood. Many drop out of school and the 

majority do not return. Teenage mothers, it is argued, are vulnerable to a variety of undesirable 

outcomes, such as low socioeconomic attainment, high rates of poverty, high welfare dependency, 

and lower prospects of marriage. And their children are said to be at greater risk of low cognitive 

and emotional development. 

Certainly, many federal and state policy-makers believe that non-marital childbearing at any 

age is detrimental. The PRWORA legislation includes language stating that “the negative 

consequences of an out-of-wedlock birth on the mother, the child, the family, and society are well 

documented,” followed by a list of negative outcomes. The legislation states further that, 

“prevention of out-of-wedlock pregnancy and reduction in out-of-wedlock birth are very important 

Government interests.”1 Many policy-makers also think that the pre-PRWORA welfare system 

encouraged non-marital childbearing. They argue that the welfare system prior to PRWORA 

encouraged non-marital births by offering time-unlimited benefits that made it easier to raise a child 

outside of marriage and also decreased social disapproval of non-marital childbearing (Blank, 

2002). Under PRWORA, it is argued, time limits, work requirements, and special provisions for 

adolescents could change the incentives, increase social disapproval, and thereby reduce non-

                                                 
1 See H.R.3734, the Personal Responsibility and Work Opportunity Reconciliation Act of 1996. 
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marital births. With respect to adolescents, PRWORA prohibits states from spending TANF funds 

on minor, unmarried, custodial parents who do not live at home or in an adult supervised setting; 

and it prohibits states from spending TANF funds on teenage parents who are not participating in 

high school or other equivalent training. (“TANF” is the acronym for “Temporary Assistance for 

Needy Families,” the successor program to Aid to Families with Dependent Children.) 

 

Research on Welfare Reform and Fertility and Child Well-Being  

  Academic research conducted prior to PRWORA suggested that the level of welfare 

benefits has a real but modest effect on non-marital fertility (Moffitt, 1998). But Blank (2002) 

pointed out that the previous finding of a small welfare incentive effect on fertility does not rule out 

the possibility that the sweeping changes implemented under PRWORA could produce a larger 

effect of welfare reform on fertility. The accumulating post-PRWORA research literature, which 

includes studies using non-experimental and experimental designs, has not yet provided a consensus 

(see a review in Blank 2002). Fein (1999) found few effects on fertility of a strong mandatory work 

activities program. Quint et al. (1997) found an increase in the teenage pregnancy rate under a 

program that provided educational and job assistance to teenage welfare mothers. Yet, Kaestner et 

al. (2003) found that welfare reform has been associated with reduced fertility among young women 

in disadvantaged families by comparing the pooled cross-sectional fertility rate between teenagers 

aged 17 and 19 during early 1980s and those during late 1990s. 

There is also a lack of consensus on the consequences of PRWORA for other indicators of 

child and adolescent well-being. Proponents of welfare reform believe that welfare reform can 

benefit children and adolescents because maternal employment may increase income and provide a 

good role model and stabilize parenting. Opponents of welfare reform fear that welfare mothers 
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may not be able to find a stable, decent-paid job and will have little time to supervise and discipline 

their children, with negative consequences for their developmental outcomes. The rationales 

underlying these debates involve family processes such as the allocation of time and material 

resources, role modeling, parental control and supervision, and parenting practices, through which 

welfare reform affects mothers’ behavior and, in turn, children and adolescent outcomes. Coley and 

Chase-Lansdale (2000) and Peters and Mullis (1997) found support for beneficial effect of welfare 

participation for adolescents, particularly for blacks, whereas Ku and Plotnick (2003) found 

negative impacts of welfare participation on adolescents’ educational attainment. Bianchi (2002) 

found that maternal employment did not affect children’s development, whereas Waldfogel et al. 

(2002) found a negative effect of maternal employment during infancy for white children; and 

Paxson and Waldfogel (2003) found that stricter time limits and tougher sanctions were related to 

an increase in child maltreatment. Based on a longitudinal survey of a random sample of low-

income families in low-income neighborhoods of Boston, Chicago, and San Antonio, Chase-

Lansdale et al. (2003) found that mothers’ welfare and employment transitions between 1999 and 

20001 were not associated with negative outcomes for young adolescents aged 10-14. There was 

modest evidence of positive associations between mothers’ employment and welfare transitions, on 

the one hand, and young adolescents’ mental health and cognitive development. An examination of 

the mechanisms through which mothers’ employment and welfare transitions affect young 

adolescents suggested that increased income and little change in time with young adolescents might 

be the explanation. The authors tested whether the welfare and employment transitions had 

interaction effects and found none. This indicated that there was no significant difference between 

welfare families and non-welfare low-income families. The evidence appears to support neither 
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proponents’ nor opponents’ argument, with moderate evidence leaning toward the proponent’s 

argument. 

Isolating the Effects of Welfare Reform 

 Welfare reform is a societal-level factor that targets a particular population with a high risk 

of welfare receipt. Isolating the effects of welfare reform on the target population raises a 

methodological challenge to researchers. We address four aspects of this challenge: period effects 

coincident with welfare reform, constructing a counterfactual for the target population under 

welfare reform, persistent societal factors producing differences between the target and non-target 

populations, and the life course development of adolescent behavior.  

First, welfare reform must be isolated from other period effects coincident with welfare 

reform. Most research to date on the welfare effect on adolescent outcomes has focused on welfare 

families (Morris et al. 2001; Gennetian et al. 2002) and low-income, single-mother families (Chase-

Lansdale et al., 2003). Findings from this line of research are informative but still tentative because 

of a lack of comparisons with the non-target population to eliminate other period effects coincident 

with welfare reform. Other societal changes coincident with welfare reform, in other words, may 

affect the entire adolescent population in certain directions, whereas we would expect welfare 

reform to affect mainly the target population of low-income adolescents. Without an explicit 

comparison of effects on the target and non-target population, researchers cannot be confident that 

they have identified a welfare reform effect. For example, if the findings from a study limited to 

low-income adolescents shows a beneficial effect of welfare reform, there might actually be no 

welfare-specific effect if the non-target population has experienced the same change. Likewise, a 

harmful effect inferred from a study based only on the target population might be spurious if the 

same harmful effect is also found for the non-target population. Even if findings based on only the 
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target population show no effect, there might actually be a beneficial or harmful effect depending 

upon what the non-target population experiences. In a nutshell, the effects of welfare reform effect 

must be isolated from other social changes taking place in the same period that affect the target and 

non-target populations alike. 

 This challenge to the interpretation of cause and effect is relevant to studies of teenage 

pregnancy and childbirth, such as ours, given sweeping national declining trends. According to the 

U.S. Department of Health and Human Resources (2001a), teenage pregnancy rates steadily 

declined from 1990 to 1997 (the figure for 1997 is the most recent estimate) and the rate for young 

teens (ages 15-17) in 1997 reached the lowest level since 1980. The declines occurred across racial-

ethnic groups. Teenage birth rates also underwent a steady decline from 1993 to 2000, and the rate 

for young teens reached the lowest point in 2000 since 1976 (U.S. Department of Health and 

Human Resources 2001b). All racial-ethnic groups experienced declines. The declines in teenage 

pregnancy and birth rates could be linked to changing attitudes and better contraception; many 

public and private efforts have focused teenagers’ attention on the importance of pregnancy 

prevention through abstinence and responsible behavior (U.S. Department of Health and Human 

Services 2001a). The declines might also attribute to the introduction of new, easier to use, effective 

birth control methods (e.g., injectable and implanted long-acting hormonal methods) adopted by 

some sexually active teenagers. These changes could affect all teenagers, and it is not surprising to 

see a declining trend across the board. Because it is difficult to quantify changes in attitude and 

behavior over time in order to isolate them from welfare reform, making a comparison between the 

welfare target and non-target populations becomes a crucial means to evaluate the welfare reform 

effect on teenage pregnancy and childbirth. 
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 The trend for school dropout rates is less clear and fluctuating. The percentage of enrolled 

students who dropped out of school within a year for ages 15-24 rose from 4.0 in 1990 to 4.8 in 

2000, with a few higher percentages in between (U.S. Department of Education 2002). Low-income 

youth experienced greater fluctuation. There is no obvious theoretical reason why dropout rates 

fluctuated. Nevertheless, a comparison between the welfare target and non-target populations can 

help to determine whether welfare reform systematically affects school dropout among the target 

population. 

Second, to isolate the welfare reform effect requires consideration of the counterfactual 

question, what would have happened to the target population had it not been subjected to welfare 

reform? Would it have still shown the same changes? In other words, the counterfactual of 

observing the target population in the reform era would be to observe the same population under a 

situation where the reform had not been implemented. In experimental research, one can achieve 

this situation by randomly assigning members of the population to receive the experimental 

treatment (e.g., welfare reform) and others not to receive the treatment. In non-experimental 

research such as ours, one promising strategy is to observe a target population before the policy was 

implemented to approximate the counterfactual population. Thus, comparing an earlier birth cohort 

who experienced adolescence before welfare reform with a later birth cohort who experienced 

adolescence after welfare reform can help isolate welfare reform as an exogenous cause of change 

in their life course. This cohort-comparison model approximates an experimental design in that the 

later cohort experienced the “treatment” of being subject to PRWORA’s rules and restrictions but 

the earlier cohort did not. This research design is similar to the cohort-comparison model of Hogan 

(1978) and Shanahan et al. (1997), according to whom the unique histories of birth cohorts arising 

from the age-specific conjunction of period events affect the life course of individuals. 
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Third, to isolate the welfare reform effect, one must eliminate differences between the target 

and non-target population due to persistent societal factors. Examples of these factors include the 

structure of the low-wage labor market, the volume of immigrant flows, and the social acceptance 

of multiple forms of family structure. To accomplish this objective, we use a double comparison, or 

difference-in-differences, model. We first compare the target and non-target populations within 

each cohort on rates of pregnancy, birth and school dropout. This comparison yields differences in 

rates within each cohort. Then we compare the difference within the first cohort to the difference 

within the second cohort. If persistent societal factors have not changed over time, we can interpret 

a change in the size of the difference to welfare reform. Thus, the difference-in-differences method 

controls for unmeasured factors that create differences between the target and non-target 

populations and that remain the same during the entire observation period. Its main limitation is that 

it does not control for unmeasured factors that change during the observation period. When the two 

cohorts are close enough, the unmeasured factors are more likely to remain the same and the 

difference-in-differences model can eliminate their contributions. If too much time elapses between 

the two cohorts, it is more likely that these factors could change and therefore confound the 

identification of the welfare reform effect. 2  

Finally, to isolate the effect of welfare reform on adolescents’ behavior, we use a life course 

perspective. The life course perspective suggests that studying social change requires observations 

on two cohorts over the same life course stage before and after the change takes place (Elder 1994). 

Teenage girls at their onset of puberty enter a new life course stage in which they are at high risk of 

                                                 
2 Kaestner et al. (2003) compared outcomes between teenagers aged 17 and 19 during early 1980s and those of 

comparable ages during late 1990s. However, the long period of time that elapsed between the cohorts increases the 

likelihood that other historical differences may confound their estimates of the effects of welfare reform. Also, we will 

argue below that comparisons of a life course stage rather than pooled cross-sectional rates may be more appropriate. 
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pregnancy, childbearing, and school dropout. Even if welfare reform produced stronger social 

disapproval of teenage childbearing and lower expectations of public transfers, it would take time 

for teenagers to internalize these messages and to alter their behaviors in response. Teenagers who 

entered this life course stage prior to welfare reform may have internalized a weaker social 

disapproval of teenage childbearing, which continues to expose them to higher risk of pregnancies, 

births, and dropout even though they experience welfare reform later in the same life course stage. 

Thus, we define the earlier cohort as spending the life course stage spanning ages14-16 in the pre-

reform era whereas the later cohort as spending the same stage in the reform era. 

In sum, a difference-in-differences model helps to address four aspects of the challenge of 

isolating the effects of welfare reform. The difference-in-differences in rates between the target and 

non-target populations in the two cohorts can plausibly be ascribed to the experience of PRWORA, 

after adjusting for measured individual factors (e.g., race, parental income) that vary by individuals 

within cohorts and measured environmental factors (e.g., state-level abortion regulations) that vary 

across states and over time. 

 

Data and Methods  

Individual-Level Data 

This paper assesses the effect of welfare reform on teenage pregnancy, childbirth and school 

dropout using a nationally representative, longitudinal survey, the National Longitudinal Survey of 

Youth, 1997 (NLSY97). It comprises a nationally representative sample of 8,984 individuals born 

in 1980-84, with an oversample of black and Hispanic youth. Out of the 8,984 respondents, 4,385 

are female and a subsample of them is used in our analysis (more detailed information is presented 

below). The NLSY97 has administered four annual interviews to the same individuals from 1997 to 



 10

2000. The retention rate at the fourth wave is 89.8% and the main reason for non-interview is 

refusal. In addition to the prospective information from the four interviews, retrospective fertility 

and enrollment histories were collected for all respondents so that we are able to establish 

pregnancy, birth and school dropout histories from age 14, spanning the years from 1994 to 2000. 

The NLSY97 sample of adolescents born 1980-1983 over the years from 1994 to 2000 allows us to 

define two cohorts by birth cohorts. Furthermore, because the nationally representative sample 

includes the non-poor, it allows us to compare the welfare reform effect between the welfare target 

population and non-target populations. Using difference-in-differences approach, we are able to 

plausibly isolate the welfare reform effect from effects of other societal changes on behaviors over 

36 months of the same developmental stage under two policy regimes.  

 

Defining the Two Cohorts   

We observe two cohorts of adolescents from age 14 to age 16, the first cohort during the 

pre-reform era and the second cohort during the reform era. The assignment of respondents to the 

two cohorts is according to the birth year and the actual implementation month of the welfare 

reform programs in their residential states. The reform cohort, serving as the treatment group, was 

born in 1982-83 and subject to welfare reform programs over the life course stage from ages 14 to 

16. The pre-reform cohort, serving as the control group, was born in 1980 and passed the same life 

course stage before welfare reform programs were implemented. Welfare reform is then the 

“treatment.” The reasons for choosing ages 14-16 are twofold. First, most girls have reached 

puberty by age 14 and have started a new developmental stage in which they are at risk of 

pregnancy, childbirth, and school dropout. Second, although it is ideal to include later adolescence 

(ages 17-19), the data do not allow us to do so. Among those who were born in 1980, the older ones 
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reached only exact age 17 when the states started to implement the welfare reform programs. 

Among those who were born in 1982-83 and reached age 14 after welfare reform started, the older 

ones also reached only exact age 17 at the last interview. We observe girls in the pre-reform cohort 

from exact age 14 and censor at exact age 17 or the implementation month of welfare reform 

programs of their residential states, whichever comes first.3 This cohort consists of 836 girls with an 

average of 31.8 months of observation.4 We observe girls in the reform cohort from age 14, which 

is always after the state welfare reform programs started, and censor at exact age 17 or at the month 

of the last interview, whichever comes first. This cohort consists of 716 girls with an average of 

35.8 months of observation (10% of those born in 1982 and 72% of those born in 1983).  

 

The Quasi-Experimental Design 

Our cohort-comparison model can be considered a quasi-experimental design. To 

understand the degree to which our quasi-experimental design can produce credible assessment of 

the welfare reform effect, we will contrast it with a true randomized experimental design. 

According to Campbell and Stanley (1963) and Shadish et al. (2002), three principles are the keys 

to a randomized experiment. First, the treatment group and the control group are randomly assigned 

so that their observed and unobserved characteristics are the same on average. Second, the treatment 

is independent of all environmental conditions and individual characteristics. Third, the control 

group is isolated from the treatment. We discuss below how closely our quasi-experiment 

approximates a randomized experiment in these three respects. 

                                                 
3 Additional censoring criteria are used for different events (see more detailed description later). 

4 A more restrict criterion to define the pre-reform cohort is to keep those who spent their entire 36 months from age 14 

to age 16 before welfare reform started. This reduces the sample from 836 to 278. Analysis based on this definition 

produced similar results as reported in the paper. 
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For the first principle, although our two cohorts are not randomly assigned (rather, they are 

defined by birth years and the timing of state welfare reform programs), individuals are not selected 

into the cohorts through their own choices. Since the timing of state implementation of PRWORA 

was unlikely to have been influenced by the characteristics of teenagers, we can safely assume that 

the timing of welfare reform does not lead to the problem of selection bias that is common in non-

experimental studies (Berk 1983). The one obvious difference between the two cohorts is that the 

persons in the pre-reform cohort were born in 1980 whereas the persons in the reform cohort were 

born in 1982-83. This birth cohort difference is unlikely to have created substantial differences 

between the two cohorts. Thus we may view the two cohorts as two random samples of the 

population, approximating randomization. 

To be consistent with the second principle the treatment of experiencing welfare reform 

should be independent of environmental conditions and individual characteristics. While it is fairly 

safe to assume that the implementation of welfare reform is independent of teenagers’ 

characteristics, it is problematic to claim that it is independent of other state- or national-level 

characteristics and trends. Our design has two features to make this threat smaller. First, we use 

statistical controls for other state environments relevant to teenage girls’ pregnancy, childbirth, and 

school dropout. In particular, we control for abortion regulations, the degree of paternity 

establishment, and unemployment rate across states and over years. As we mentioned before, not all 

coincident trends are quantifiable, e.g., changes in adolescents’ attitude toward sexuality and 

contraceptive use. These unmeasured national trends are still a threat to the credibility of a causal 

effect of welfare reform. This problem can be minimized by the second feature of our difference-in-

differences approach. If the unobserved national trends such as attitudes influence the whole 

population whereas welfare reform acts only on the welfare-target population, then the behavioral 
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difference between the target and non-target populations in the treatment cohort should be different 

from that in the control cohort. Including an interaction term between the welfare reform period and 

an indicator of the target population (e.g., poor and non-poor) will yield such a difference-in-

differences estimate. With these two features, we hope to disentangle the welfare reform effect from 

confounding national and state environmental conditions.  

For the third principle, the control group should be isolated from the treatment. Because the 

control group includes those who had passed their ages 14-16 before welfare reform started, this 

principle is satisfied only if welfare reform had no influence on the pre-reform cohort. However, 

there are two reasons why this principle might not be completely satisfied. First, some states had 

received permission from the federal government before the passage or PRWORA to waive some of 

the existing welfare rules in order to try various work-incentive programs. Second, there was 

substantial publicity about welfare reform in the year or so before its passage. Both problems could 

have placed the control group (the pre-reform cohort) under some degree of influence by welfare 

reform, even though the actual implementation of concrete welfare reform programs were more 

extensive and wide-reaching than the waiver programs and publicity. Consequently, there still could 

be a treatment effect even if our statistical analyses do not find one. And if we do find a treatment 

effect, our estimate may be smaller than its actual magnitude. Future research using a pre-reform 

cohort one or two years earlier will help to clarify this issue. 

 

Measurement 

The three events—pregnancy, childbirth, and school dropout—are the three dependent 

variables in our analysis. Using both prospective and retrospective data, we construct for the pre-

reform and reform cohorts three monthly histories—the pregnancy history (a repeatable event), the 
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first childbirth history (a non-repeatable event), and the school dropout history (a repeatable event). 

We consider all pregnancies occurring during ages 14-16. We left censored pregnancies occurring 

before exact age 14 and right censored at first marriage or exact age 17. We delete the months when 

the individual was pregnant to take into account the different duration of pregnancies (due to 

miscarriage, abortion, and live birth), thus making the waiting time for the next pregnancy more 

accurate. For the first childbirth, an event that is non-repeatable by definition, we left censored 

persons with a birth before age 14 and right censored at first marriage or exact age 17. The history 

is also censored after the first birth occurred. School dropout is defined as a spell of absence for at 

least three continuous months during a semester and short-term dropout is disregarded (which may 

be due to health problems and school transfers). Dropout is also a repeatable event. We right 

censored at high school graduation or at exact age 17.  

The key explanatory variable is welfare reform. Although the indicator for whether or not an 

observation is in the treatment or control groups (the assignment to the two cohorts) is conceptually 

distinct from the indicator for the treatment (welfare reform), the measurement of the two indicators 

is the same. Thus the indicator for welfare reform takes the value of 1 for all the observations of the 

individuals in the reform cohort and 0 for all the observations of the individuals in the pre-reform 

cohort. 

Social environments other than welfare policy facilitate or constrain the behaviors of 

adolescents. Joyce and his colleagues (Joyce and Kaestner 1996; Joyce et al. 1998) demonstrated 

that stricter abortion regulations suppressed fertility behavior. To separate welfare reform from this 

state-level environment, we measure abortion regulations using information from the National 

Abortion and Reproductive Rights Action League. Abortion regulations vary across states and 

years. An index of abortion regulations is created based on three items: (1) waiting hours (ranging 
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0-60), (2) parental consent, and (3) reasons for public funding (life endangerment, rape/incest, 

health circumstances, and most circumstances). Higher values of the index indicate greater 

strictness of the regulations. Strict enforcement of child support obligations appeared to depress 

births outside marriage (Case 1998). The strictness of child support enforcement varies by years and 

by states. We construct a paternity establishment index, made up of the proportion of all non-marital 

births that have established paternity and the per birth expenditure in laboratory paternity 

establishment. The data are drawn from Department of Health and Human Services (DHHS).56 

Because the years 1994-2000 experienced a strong economic boom, we used state unemployment 

rates to control for the state economic structure that might confound the welfare reform effect. Data 

were obtained from the Bureau of Labor Statistics. 

Our study also incorporates the sociological literature on teenage pregnancy, birth, and 

school dropout. Individual-level factors increasing the risk of teenage pregnancy, birth and school 

dropout include family background factors such as ethnicity, family income, parental education, 

family structure, and number of siblings (Hardy et al. 1999; Wu 1996; Wu and Martinson 1993). 

Parental welfare participation is another micro factor worthy of attention. Findings from studies 

examining how maternal welfare receipt affects daughters’ fertility are contradictory. Gottschalk 

(1991, 1992) found that maternal receipt was a risk factor for premarital births whereas Haveman 

and Wolfe (1994) found no association between them. Our study, thus, includes variables at the 

individual/family level such as age in months, race-ethnicity (white, black, Hispanic), family 

structure (intact, step, single-mother, other), parental family income-to-needs (family income 

adjusted by the poverty line for that family in a particular year), parental education (highest between 

                                                 
 
6 The websites are http://www.acf.dhhs.gov/programs/cse/rpt/21t/st26.pdf 
http://www.acf.dhhs.gov/programs/cse/rpt/22t/TABLE40.htm 
http://www.acf.dhhs.gov/programs/cse/rpt/annrpt23/tables/TABLE40.htm  
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the two parents), parental welfare receipt (receiving AFDC before 1993, between 1993-19977), 

number of siblings, and urban residence. Race-ethnicity, parental education and parental welfare 

status are time-invariant and all others are time varying. Among the variables of family background, 

indicators for 130% of poverty line, single mother, and parental AFDC during 1993-1997 are used 

to identify welfare-target population. In addition we include two other indicators—low parental 

education and black families. The purpose of adding these two stable (time-invariant) indicators is 

to reduce the influence of the unstable (time-varying) nature of the former three indicators. Low 

parental education (without a high school education) and black background are two disadvantaged 

family backgrounds leading to greater probabilities of poverty, single motherhood and welfare 

participation. 

 

Statistical Model 

We implement our double-comparison approach using a statistical model of difference in 

differences.8 We use a discrete-time hazard model (or transition model) for each of the three 

behaviors—teenage pregnancy, teenage birth, and school dropout. The time interval for these events 

                                                                                                                                                                  
 
7 There is no information about parental welfare receipt after 1997 in the NLSY97. 
 
8 A similar but more rigorous design is a two-step matching method suggested in Smith (1997) and Heckman et al 

(1998). In the first step, the observed differences between the treatment and control groups are translated into 

“propensity” scores. Subclasses of propensity scores with common support are matched between the treatment and 

control groups (trimming the non-matched cases). In the second step, the difference in the average outcome adjusted for 

observed factors between the matched subclasses from the treatment and control groups is tested as the causal effect of 

the treatment. We performed analyses based on the design described in the paper and the matching method. Because of 

their similar findings, we present only the former (simpler) design and report its results in this paper.  
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is a month so that our discrete-time transition model is analogous to the continuous-time transition 

model of Kalbfleisch and Lawless (1985). A logit estimator is used to estimate the effect of welfare 

reform. Let itp be the probability of one of the three events to occur for individual i at age t, iW be 

the indicator for whether the time period is before or after the quasi-experimental treatment – the 

implementation of welfare reform—for individual i at age t, itS a vector of state-level variables 

including abortion regulations, paternity establishment and unemployment rate, itX a vector of 

individual factors, and itD  an indicator for whether or not the individual i is in the welfare-target 

population at time t. The discrete-time hazard model takes a logit form: 

0 1 2 3 4 5log
1

it
i it it i it it

it

p
W D D W S X

p
β β β β β β

 
= + + + + + − 

. 

The coefficient ß1 represents the effect of iW (receiving the treatment as well as any other coincident 

period effect) on the log-odds of the event for both the target and non-target populations. The 

coefficient ß2 represents the effect of being in the target group on the log-odds of the event. The 

coefficient ß3 represents the difference-in-differences estimate because it measures the additional 

effect of iW  for the target group. If 3β  is negative and statistically significant, then welfare reform 

reduces the probability of the event under study for the welfare-target population, which we claim 

constitutes credible evidence of a causal effect of welfare reform as it was intended. If 3β is not 

significantly different from zero, on the other hand, then we conclude that the treatment has no 

effect and if 3β is significantly positive then we find an opposite effect to what was intended. Such 

findings suggest that welfare reform did not have the effect intended. 
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Results 

Table 1 compares the crude rates of the three events for the two-cohort sample, the whole 

sample and the general population. The average pregnancy rate for ages 14-16 is 5.26% for the pre-

reform cohort and it declines to 4.08% for the reform cohort. These rates are relatively higher than 

the rates for the whole sample in 1997 and 2000 for the same age group, respectively. Because the 

rates for ages 14-16 are not available in the national statistics, we also compute the rate for the age 

group 15-17 for the whole sample: the NLSY97 rate in 1997 is 6.33, similar to the national statistics 

(6.37). Pregnancy rates for later years are not available in the national statistics. Turning to teenage 

birth rates, we see a decline from the pre-reform to the reform cohorts, consistent with the NLSY97 

whole sample rates and the rates reported in the national statistics. The last two columns show the 

dropout rates. Unlike the pregnancy and birth rates, the dropout rate increases from the pre-reform 

cohort to the reform cohort, which is also consistent with the rates for the NLSY97 whole sample 

and the national statistics. 

(Table 1 about here) 

Table 2 compares the event rates across different family backgrounds as alternative 

indicators for the welfare-targeted population and shows the between-cohort difference and its 

significance level. The teenage pregnancy rate is higher for girls with disadvantaged backgrounds. It 

declines from the pre-reform to the reform cohort for the total, for those with low parental 

education, and for blacks. Similarly, the teenage birth rate is higher for girls with disadvantaged 

background. However, there is no significant decline between the two cohorts, neither for the total, 

nor for the subgroups. Although it is also true that the school dropout rate is higher for individuals 

with disadvantaged backgrounds, the rate increases from the pre-reform cohort to the reform cohort 

for the total, the poor and blacks.  
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(Table 2 about here) 

Table 3 presents the descriptive statistics for individual-level characteristics between the 

pre-reform and reform cohorts. We focus on whether the two cohorts are comparable along 

individual/family characteristics. Because the two cohorts have the same life course stage (ages 14-

16) and a similar number of follow-up months, the age distributions of the two cohorts are almost 

identical. Similar distributions also characterize family structure, parental family income, parental 

education, and parental AFDC status. Other variables show systematic differences. The pre-reform 

cohort consists of more minorities, fewer missing income cases, a smaller number of siblings, and a 

larger proportion living in the urban area. These differences are not large in magnitude and we hope 

that controlling for these variables in the multivariable analysis will improve the comparability 

between the two cohorts. 

(Table 3 about here) 

We present the distribution of state-level variables in Table 4 where state-months are the 

observation unit. We do not use the person-month data to avoid unbalanced contributions of sample 

individuals to different states. Along with the continuous strong economic boom, the state 

unemployment rate declines between the two cohorts from 5.34 to 4.18. The abortion regulation 

index for the period 1994-2000 has a mean of zero and a standard deviation of .73. The abortion 

regulations are slightly tightened for the reform cohort (increased by about one tenth of a standard 

deviation). The index for paternity establishment enforcement has a mean of zero and a standard 

deviation of .85. The enforcement is much stronger for the reform cohort than for the pre-reform 

cohort (about one third of a standard deviation). These state environments are very likely to 

confound the welfare reform effect for teenage pregnancy, childbirth and dropout. The state-varying 
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and time-varying measures of these environments make it possible to separate them from the 

indicator of welfare reform in the multivariate analysis, to which we now turn. 

(Table 4 about here) 

Table 5 reports the logit estimates of the baseline model for the three events. The baseline 

model does not include the interaction term between the indicator for welfare reform and an 

indicator for the welfare-target population (the difference-in-differences estimator). The purpose of 

the baseline model is to estimate the effects of individual/family characteristics and other state-level 

environments on the three events under study before turning our focus on the welfare reform effect. 

Logit coefficients (log odds) and their standard errors are presented.  

(Table 5 about here) 

The first column lists estimates for teenage pregnancy. As teenagers grow older, they have a 

greater risk of pregnancy. Non-intact families, including stepfamilies, single-mother families and 

other family types, as well as earlier parental AFDC status are risk factors for teenage pregnancy. 

The estimate for the indicator of welfare reform has a negative sign but does not reach the 0.05 

significance level. This indicates that welfare reform, together with the coincident period effects, 

such as attitudes toward teenage sexuality and contraceptive use, do not significantly reduce the risk 

of teenage pregnancy for the whole population. 

Estimates for teenage births are found in Column 2. As was the case for pregnancy, the risk 

of having a birth increases with age. Stepfamilies, other family types and low family income are 

found to be significant risk factors. Stronger enforcement of paternity establishment induces a 

greater probability of having a birth. Although past research has found a suppressing effect of child 

support enforcement on non-marital fertility for adult women, it is possible that paternal 

responsibility provides teenage girls a workable option to give birth to a child instead of aborting 
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their pregnancies. Welfare reform, together with all coincident period effects, does not reduce the 

risk of teenage birth for the whole population.  

Turning to school dropout in Column 3, aside from age being a risk factor, other types of 

family structure and earlier parental welfare status are two risk factors at the individual level. 

Welfare reform and other simultaneous societal changes significantly increase the risk of dropping 

out of school for the whole population. Whether welfare reform alone, disentangled from other 

simultaneous societal changes, decreases or increases the risk of each of the three events remains to 

be seen in the difference-in-differences estimates to be presented below. 

The standard errors of coefficients in Table 5 are robust estimates, which take into account 

that repeated monthly observations within an individual are not independent. The bottom of Table 5 

presents the Wald chi-squared tests of the current model against a model with only the constant, all 

of which are significant. However, as found in the past research, models for these events do not 

have a great deal of explanatory power and only a few explanatory variables are statistically 

significant. Because state environments are an important level of influence, we estimated an 

extended model (results are not shown here) that included state random effects; that is, we 

decomposed the error term into two components: one at the state level and the other at the 

individual-month level. We tested and found that the variance of the state-level error component 

was not different from zero. Therefore we did not proceed further to a state fixed-effects model. We 

concluded that a simpler one-level model (the one presented here) fits as well as a two-level model. 

Five sets of difference-in-differences estimates are presented in Table 6. For each indicator, 

we present the coefficient for the main effect of welfare reform (ß1) and the interaction effect (ß3), 

which is the difference-in-differences estimate of the welfare reform effect. A statistically 

significant interaction coefficient indicates that welfare reform has an effect on the target 
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population. We use several potential measures of the target population: poverty, single mother, 

parental AFDC status, low parental education, and blacks. For all three behaviors and for all 

indicators of disadvantaged family backgrounds, none of the estimates for the interaction terms is 

negative and significant, providing evidence that welfare reform does not reduce teenage fertility 

and school dropout as intended. The estimates are all insignificant for teenage pregnancy (Column 

1,) and all but one is insignificant for teenage birth and school dropout with the lone significant 

estimate in each case in the opposite direction (Columns 2 and 3). For teenage births, we detect a 

positive interaction effect with parental AFDC. This implies that welfare reform may increase the 

risk of teen births for girls in welfare families, which is the opposite effect from what welfare 

reform’s supporters expected (Column 2). Column 3 suggests a harmful effect of welfare on school 

dropout for low-income girls. Because we do not find significant, positive effects on teenage births 

and school dropout in other disadvantaged family backgrounds, we conclude that the evidence of an 

unintended welfare reform effect is sporadic and limited, subject to further research. 

(Table 6 about here) 

Thus far we have not found evidence that welfare reform has succeeded in reducing teenage 

fertility and school dropout. Because welfare reform has granted states great latitude in designing 

their own welfare programs, there has been large variation in the stringency of state welfare 

programs. A logical next step is to examine the welfare reform effect in the states with high level of 

stringency. Bland and Schmidt (2002) ranked states in three levels on four aspects of their welfare 

programs: benefit generosity, earning disregards, sanctions, and time limits. We combine this 

information into three categories of stringency. A high level of stringency means tougher sanctions, 

shorter time limits, less generous benefits, and smaller earning disregards. Repeating the analysis in 
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Table 6 for the subsample living in the high stringency states led to the similar results as using all 

the states.  

  

Conclusions 

 The main objective of PRWORA was to encourage more welfare-receiving mothers to leave 

the rolls and obtain jobs. However, changing the behavior of adolescents in families with high risk 

of welfare receipt was an important subsidiary goal. Assessing the causal effect of such a 

nationwide change on the adolescent population raises a challenge to researchers. This study 

attempts to address several aspects of the challenge in order to arrive at a credible estimate of the 

welfare reform effect. First, there may be other societal-level changes occurring at the same time as 

welfare reform. But if the other changes affect the whole adolescent population, then we may be 

able to isolate the welfare reform effect because it should affect only the target population. We 

followed this strategy by comparing the welfare-target and non-target populations. Second, to 

isolate the welfare reform effect, we must be able to construct a counterfactual population. Under a 

cohort-comparison model, we use a cohort who did not experience welfare reform to approximate 

the counterfactual. Third, certain difference between the target and non-target populations may have 

existed before welfare reform. Thus, we examined changes in the differences between the target and 

non-target populations across two cohorts, which effectively eliminate time-invariant confounding 

factors. Fourth, adolescents may need time to learn the new rules or to internalize new norms 

promoted by welfare reform; therefore the life course development of adolescent behavior must be 

taken into consideration. We followed two cohorts of teenagers from age 14 to age 16 and estimated 

transition probabilities using an event history model. Taken together, our approach is a combination 

of a difference-in-differences model and a life course perspective. This approach is not common in 
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family research but can be a useful way to estimate the plausible causal effect of societal-level 

changes on family phenomena.  

 For all three behaviors under study (teenage pregnancy, teenage birth, and school dropout) 

and for all five indicators of disadvantaged family backgrounds (low-income, single-mother, 

parental AFDC receipt, low parental education, and black), none of the estimates of the difference 

in differences is significantly negative. None, therefore, suggest that welfare reform had its intended 

effect of reducing teenage fertility and school dropout. An additional analysis of individuals living 

in states with high level of stringent programs led to the same conclusion. We detected sporadic 

evidence that welfare reform might have a harmful effect for adolescents in specific circumstances. 

Teenage girls in welfare families are more likely to have births in the reform era than those in the 

pre-reform era; and girls in low-income families are more likely to drop out of school. But because 

we did not detect the same harmful effect for other disadvantaged family backgrounds, these results 

are far from conclusive. 

 Overall, then, we found neither consistent positive or negative effects of welfare reform on 

teenage fertility and school dropout. The predominance of null findings is consistent with an 

observational study by Chase-Lansdale et al. (2003), which found that mothers’ transitions off 

welfare and into employment were largely unrelated to changes in children’s well-being. However, 

our finding differs from those of Kaestner et al (2003) who found that welfare reform appeared to 

reduce teenage fertility. 

Why might welfare reform have failed to affect teenage childbearing and school dropout? 

We cannot answer that question adequately with our data. If our findings are to be confirmed by 

other studies, then likely mechanisms should be studied. We would speculate, however, that welfare 

reform might reduce parental control and supervision of children who are at substantial risk of teen 
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births and school dropout. Mothers who are at work during the day may not be able to monitor 

adolescent behavior during after school hours; and those who work the second shift may have 

similar difficulties in the evening hours.  

Three limitations of our studies should be kept in mind. First, it is possible that the older 

cohort’s behavior was influenced by the publicity about welfare reform during the year before its 

passage or by the experimental programs some states undertook using waivers from the federal 

government. If so, we may have underestimated the effect of welfare reform, although publicity of a 

law is quite different from passage and the post-PRWORA programs are much more extensive than 

waiver programs. Second, our difference-in-differences estimator is not able to eliminate time-

varying factors creating the difference between the target and non-target populations. Thus, it is 

possible that the estimated welfare reform effect confounds with these unobserved, time-varying 

factors beyond those already controlled (abortion regulation, paternity establishment and 

unemployment rate). Third, our design does not examine mechanisms through which welfare 

reform may change adolescents’ behavior. The estimates we produced are the combination of the 

effects through mechanisms at society, family and community levels. Apparently this is far from 

enough for a deep understanding of the welfare reform effect. Knowledge provided by studies with 

different foci can improve our assessment of welfare reform. 

Although our data do not allow us to answer the question of why welfare reform may have 

failed to reduce teenage childbearing and school dropout, they do suggest that policy changes such 

as welfare reform can have complex effects on family life that are hard to predict a priori. A 

program to increase income and employment may change the home environment of adolescents in 

multiple ways: they may feel less anxious about the family’s financial situation and may have 

parents with greater self-esteem (see Chase-Lansdale et al., 2003), but they may also receive less 
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supervision on a daily basis and less monitoring of their school performance. We know, for 

example, that risky behaviors often occur in the after school hours, when employed parents are not 

home (Steinberg, 1986; Larner et al. 1999). The net results of these sometimes offsetting factors is 

that a program may have no net measurable effect, as appears to be the case with teenage fertility 

and school dropout. Alternatively, many welfare-receiving mothers and their children may have 

such challenging daily lives that changes in the welfare system have less impact than policy-makers 

expect. If our results are confirmed by others, they would suggest the difficulty of crafting effective 

family policies on a large scale.
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Table 1. Percentage for Teen Pregnancy, Birth, and School Dropout: NLSY97 Two Cohorts, NLSY97 Total Sample, and National Statistics 
 Teen Pregnancy Teen Birth School Dropout 
 Pre-reform cohort Reform cohort Pre-reform cohort Reform cohort Pre-reform cohort Reform cohort 
Two cohorts from NLSY97       
14-16 5.26 4.08 1.87 1.66 2.62 3.88 
       

 Year 1997 Year 2000 Year 1997 Year 2000 Year 1997 Year 2000 
Total sample from NLSY97       
14-16 4.95 3.42 2.27 1.32 2.61 3.56 
15-17 6.33 4.84 3.16 2.65 3.32 4.65 
       
National statistics       
15-17 6.37 n.a. 3.21 2.75 n.a. n.a. 
14-16 n.a. n.a. n.a. n.a. n.a. 3.20 
15-24 n.a. n.a. n.a. n.a. 4.60 4.80 
Source: The NLSY97 data are authors’ tabulation from waves 1-4 and retrospective fertility and enrollment histories. National statistics are from National Center 
for Health Statistics National Vital Statistics Report, Volume 49, 2001 and U.S. Department of Education, National Center for Education Statistics. Dropout 
Rates in the United States: 2000 NCES 2002-114. 
(9)Note: State welfare programs implementation dates are used as the cutoff for defining the two cohorts. The pre-reform cohort spent their ages 14-16 before the 
cutoff whereas the reform cohort spent their ages after welfare reform programs were implemented. 
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Table 2. Percentage for Teenage Pregnancy, Birth, and School Dropout: By Two Cohorts and Family Backgrounds 
Family Background Teen Pregnancy Teen Birth School Dropout 
 Pre-reform Reform Difference  Pre-reform Reform Difference  Pre-reform Reform Difference  
Total 5.26 4.08 -1.19 * 1.87 1.70 -0.21  2.67 3.88 1.26 ** 
Poverty 7.47 8.13 0.66  3.50 4.06 1.42  4.17 7.89 3.72 ** 
Single-mother 6.79 5.61 -1.18  2.92 2.80 -0.12  2.86 4.02 1.16  
Parental AFDC 8.50 8.61 0.11  2.69 5.14 2.45  4.62 4.98 0.36  
Low parental education 8.27 4.53 -3.74 * 3.38 2.53 -0.84  4.05 5.00 0.95  
Black 7.95 5.62 -2.33 * 3.69 2.87 -0.82  2.67 4.49 1.81 ** 
Source: Authors’ tabulation from waves 1-4 and retrospective fertility and enrollment histories, NLSY97. 
*** p<.001  ** p<.01 * p<.05
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Table 3. Descriptive Statistics of Individual/Family Variables in Analysis: Two Cohorts of Young Women Aged 14-16 
  Variable Pre-reform cohort Reform cohort 
  Age 185.27 

(10.34) 
185.20 
(10.34) 

  Black 0.32 
(0.47) 

0.28 
(0.45) 

  Hispanic 0.19 
(0.39) 

0.13 
(0.33) 

  Step family 0.15 
(0.36) 

0.13 
(0.34) 

  Single mother family 0.29 
(0.45) 

0.30 
(0.46) 

  Other family 0.11 
(0.31) 

0.10 
(0.30) 

  Parental family income 3.08 
(3.25) 

3.01 
(2.31) 

  Missing family income 0.12 
(0.32) 

0.21 
(0.41) 

  Parental education 13.17 
(2.86) 

13.49 
(2.71) 

  Missing parental education 0.05 
(0.22) 

0.04 
(0.18) 

  Parental AFDC before 1992 0.13 
(0.33) 

0.12 
(0.33) 

  Parental AFDC 1993-97 0.14 
(0.35) 

0.14 
(0.35) 

  Missing parental AFDC 0.13 
(0.34) 

0.12 
(0.33) 

  Number of sibling 1.54 
(1.29) 

1.72 
(1.42) 

  Urban residence 0.76 
(0.43) 

0.70 
(0.46) 

Number of persons 836 716 
Number of person-months 29,334 24,648 
Data source: NLSY97 waves 1-4 and retrospective fertility and enrollment histories. 
Note: Means (standard deviations) are presented. 
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Table 4. Descriptive Statistics of State-Level Variables Used in Analysis:  Two Cohorts of Young Women Aged 14-16 
Variable Pre-reform cohort Reform cohort 
Unemployment rate 5.34 

(1.20) 
4.18 

(1.12) 
Abortion regulation -0.03 

(0.79) 
0.05 

(0.72) 
Paternity establishment -0.03 

(0.83) 
0.25 

(0.90) 
   
Number of state-months 1,658 1,792 
Data sources: Bureau of Labor Statistics, Department of Health and Human Services and the National Abortion and  
Reproductive Rights Action League. 
Note: Means (standard deviations) are presented.
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Table 5. Estimates for Individual Characteristics and State Environments for Two Cohorts of Young Women Aged 14-16 
 Teen Pregnancy Teen Birth School Dropout 
  Age (in months) 0.05 

(0.01) 
*** 0.06 

(0.01) 
*** 0.05 

(0.01) 
*** 

  Black 0.17 
(0.18) 

 0.44 
(0.32) 

 -0.06 
(0.22) 

 

  Hispanic -0.01 
(0.24) 

 -0.56 
(0.51) 

 -0.06 
(0.29) 

 

  Stepfamily 0.63 
(0.27) 

* 0.84 
(0.43) 

* 0.25 
(0.29) 

 

  Single mother family 0.74 
(0.24) 

** 0.62 
(0.39) 

 0.19 
(0.26) 

 

  Other family 1.35 
(0.25) 

*** 1.07 
(0.44) 

* 1.13 
(0.28) 

*** 

  Parental family income -0.12 
(0.06) 

 -0.46 
(0.13) 

** -0.12 
(0.09) 

 

  Parental education -0.05 
(0.03) 

 -0.09 
(0.05) 

 -0.03 
(0.04) 

 

  Parental AFDC before 1993 0.56 
(0.23) 

* 0.41 
(0.36) 

 0.55 
(0.26) 

* 

  Parental AFDC 1993-97 0.40 
(0.24) 

 0.21 
(0.35) 

 0.06 
(0.29) 

 

  Number of sibling 0.05 
(0.05) 

 0.00 
(0.08) 

 -0.03 
(0.07) 

 

  Urban residence 0.31 
(0.21) 

 0.14 
(0.32) 

 0.41 
(0.22) 

 

  Unemployment rate -0.01 
(0.09) 

 0.03 
(0.17) 

 0.08 
(0.11) 

 

  Abortion regulation -0.03 
(0.12) 

 0.11 
(0.17) 

 -0.02 
(0.13) 

 

  Paternity establishment 0.10 
(0.15) 

 0.41 
(0.20) 

* -0.07 
(0.15) 

 

  Welfare reform -0.30 
(0.20) 

 -0.14 
(0.29) 

 0.57 
(0.26) 

* 

  Constant -14.42 
(1.60) 

*** -16.29 
(3.01) 

*** -16.32 
(1.96) 

*** 

       
Wald Chi2 (19) 121  162  132  
Number of person-months 50,411  51,107  50,192  
Number of persons 1,546  1,556  1,552  
Note: Standard errors in parentheses.  
a All models control for missing family income, missing parental education, and missing parental AFDC.  
*** p<.001  ** p<.01 * p<.05
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Table 6. Difference-in-Differences Estimates of the Welfare Reform Effect 
Specification Teen Pregnancy Teen Birth School Dropout 
Main effect -.46 

(.24) 
 -.58 

(.44) 
 .34 

(.27) 
 

Interact with poverty .38 
(.30) 

 .81 
(.51) 

 .59 
(.30) 

* 

       
Main effect -.38 

(.25) 
 -.42 

(.34) 
 .60 

(.29) 
* 

Interact with single-mother family .19 
(.32) 

 .63 
(.49) 

 -.09 
(.39) 

 

       
Main effect -.31 

(.23) 
 -.49 

(.36) 
 .64 

(.28) 
* 

Interact with parental AFDC .02 
(.34) 

 1.14 
(.55) 

* -.35 
(.45) 

 

       
Main effect -.21 

(.21) 
 -.10 

(.31) 
 .60 

(.27) 
* 

Interact with low parental education -.60 
(.34) 

 -.20 
(.55) 

 -.22 
(.36) 

 

       
Main effect -.15 

(.25) 
 .05 

(.40) 
 .63 

(.31) 
* 

Interact with black -.32 
(.31) 

 -.33 
(.50) 

 -.16 
(.40) 

 

Note: Standard errors in parentheses.  
*** p<.001  ** p<.01 * p<.05 
 

 


