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Abstract

We estimate the causal effect of mother’s involvement on the amount
of trouble an adolescent experiences in school. We use multiple mea-
sures of school-trouble and factor analysis to construct a composite
and then link this composite with noncognitive skills. Our measure of
mother’s involvement encompasses discussing school-related matters
and providing help with school projects. Using an instrumental vari-
able constructed from a suitably chosen peer group, our main finding
is that an increase in maternal involvement leads to a significant de-
crease in school trouble. We find this result to be robust across a large
number of sensitivity tests designed to account for possible selection
effects, shocks at the peer group level, and further potential violations
of the exclusion restriction. Additionally, we present evidence sug-
gesting that the effect of maternal involvement may operate through
its effect on adolescents’ college aspirations, mental health, and the

perception of parental warmth.
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1 Introduction

Despite significant policy efforts in the U.S. to increase parental involve-
ment, empirical evidence about the causal effects of involvement remains lim-
ited (Avvisati et al. 2010).! In the fields of education and psychology, there
is a large literature regarding the effects of parental involvement on children’s
academic achievement. Studies in these areas, however, have generally not
been able to address the issues of endogeneity and reverse causality, and the
results they present are therefore not necessarily causal (e.g., Jeynes 2007;
Boonk et al. 2018). In economics, there is a more recent focus studying the
impact of parental involvement on child development and inequality. The
research to date suggests parental investments during early childhood are
important for a child’s skill acquisition (Heckman and Mosso 2014). Much
less is known about the efficacy of investments during adolescence. The main
contribution of our paper is to provide new causal evidence on the effect of
maternal involvement on adolescent skill development.

Many theoretical and empirical studies in economics have emphasized the
important role of noncognitive or “soft” skills. Examples of such skills include
perseverance, impulse control, trust, empathy, goal setting and team-work
(Heckman and Kautz 2014). Noncognitive skills yield returns in the labor
market that have been rising in the recent past and are associated with future
life success across numerous dimensions (Heckman and Kautz 2012; Deming
2017). Moreover, the limited evidence currently available implies that these
skills may remain the most malleable into adolescence (Heckman and Mosso
2014; Hoeschler et al. 2018).

Our second contribution is related to the outcome that we study. We
construct a measure of the trouble an adolescent experiences in school, using
data from the National Longitudinal Study of Adolescent to Adult Health

1. The No Child Left Behind Act of 2002 and the Every Student Succeeds Act of 2015
are good examples as both require States to promote parental involvement.



(Add Health).? In our analysis, we consider low levels of trouble in school
equivalent to high levels of (a form of) noncognitive skills, and vice versa.
We use follow up waves of the survey to examine the association between
school trouble and subsequent education and wage outcomes. Our results
are similar to the associations between noncognitive skills and later-in-life
outcomes found elsewhere in the literature and suggest that our measure of
school trouble accounts for a significant component of noncognitive skills.

Our study provides a better understanding of the role mothers play in
noncognitive skill development among adolescents. We focus on mothers for a
number of reasons. First, previous studies have highlighted the importance of
maternal investments during early childhood and the link between mother’s
education and child development (Heckman and Mosso 2014; Carneiro et
al. 2013). Second, we use data from the Add Health parental survey, which
focused primarily on mothers because they were expected to be the most
involved in their children’s day-to-day lives. Third, survey data was missing
for fathers much more often than for mothers. In our robustness checks, we
do test against potential bias from involvement by fathers and find a high
degree of robustness in our estimate for involvement by mothers.

To address endogeneity in the relation between maternal involvement
and school trouble, we propose an approach akin to that in Fruehwirth et
al. (2019). They use variation within schools across an appropriately defined
peer reference group to identify the effect of religiosity on mental health. In
our study, we draw on evidence that parenting advice from social circles and

families tends to be weighted more heavily than advice from experts (Kalil

2. The Add Health study was designed by J. Richard Udry, Peter S. Bearman and
Kathleen Mullan Harris, and funded by grant P01-HD31921 from the Eunice Kennedy
Shriver National Institute of Child Health and Human Development, with cooperative
funding from 17 other agencies. Special acknowledgment is due Ronald R. Rindfuss and
Barbara Entwisle for assistance in the original design. Persons interested in obtaining
the restricted-use data files should contact Add Health, The University of North Carolina
at Chapel Hill, Carolina Population Center, 206 W. Franklin Street, Chapel Hill, NC
27516-2524 (addhealth_contracts@Qunc.edu)
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2015). Thus, we expect that mothers are more likely to respond to a peer
group of mothers with similar education levels and who have children with
the same exogenous characteristics (race, gender, school and grade). We
therefore use peer mothers’ involvement as an instrumental variable.

Our baseline estimates show that an increase in maternal involvement
leads to a significant reduction in the adolescent’s school trouble. This effect
is obscured by a standard OLS regression, which yields a very small effect
estimate but one that may be biased toward zero by responses to poor be-
havior (e.g., McNeal 2012).3 Our evidence implies that continued maternal
involvement beyond early childhood is important for skill development dur-
ing adolescence. We conduct a large number of sensitivity analyses—aimed
at detecting possible violations of the exclusion restriction—and find that
our baseline estimates remain robust.

We also examine several mechanisms that may explain the influence of
maternal involvement during adolescence. First, maternal involvement may
change the adolescent’s aspirations for future education. This would be con-
sistent with theory that positions involvement as an effort to shift a child’s
choice set towards a more forward looking perspective (Doepke et al. 2019).
Second, we examine whether involvement might affect the adolescent’s men-
tal health. Third, parenting style, and children’s perceptions thereof, have
been identified as an important factor determining child outcomes (Jeynes
2007; Doepke et al. 2019). We consider the effect of maternal involvement
on the adolescent’s perceptions of warmth, control and autonomy, which are
three salient dimensions of parenting style (Steinberg et al. 1992; Marchant
et al. 2001). Our evidence suggests that involvement is linked to mechanisms
within the home that shift adolescent aspirations and, to a lesser extent,
mental health and perceptions of warmth in the relationship with parents.

The remainder of this paper is organized as follows. In Section 2 we

3. Becker and Tomes (1976) present theoretical predictions in line with either enhance-
ment or response. We discuss these implications further in section 4.



briefly review some of the relevant literature on parental involvement. This
topic has been extensively studied in sociology, education and developmental
psychology, but for conciseness we restrict our review to the literature in
economics. Section 3 discusses the data and construction of the school trouble
variable and mother’s involvement. We outline our empirical strategy in

Section 4 and present results in Section 5. Finally, Section 6 concludes.

2 Related Literature

For some time economists have recognized the importance of family back-
ground in determining a wide range of outcomes, yet it has only been recently
that attention has turned toward how parents and their actions matter for
children and adolescents (Bjorklund and Salvanes 2011; Heckman and Mosso
2014). Reasons for this include the difficulty of dealing with endogeneity—for
example, because of unobserved parent and family characteristics or simul-
taneity between parental action and children’s behavior—and a lack of ade-
quate data. A standard finding in the literature is that in a basic regression
much of the correlation between parental action and their child outcomes
disappears once family background is controlled for (Avvisati et al. 2010).
Moreover, Avvisati et al. (2010) find that programs in the U.S. targeted at in-
creasing parental involvement are often found to result in negligible returns.
Many of these studies, however, were based on small samples or unable to
address endogeneity concerns and identify a causal effect.

In contrast, studies on the development of cognitive and noncognitive
skills generally find parental investments are critically important for skill
production during early life (Heckman and Mosso 2014). A number of stud-
ies have explored the relation between “home inputs,” including forms of
parental involvement and resources at home, and child outcomes. Todd and
Wolpin (2007) find past and present home inputs matter for student test
scores. Cunha and Heckman (2008) and Cunha et al. (2010), focusing on
children 6 to 13 years old, find parental inputs play a role in cognitive skill



formation at early ages while continuing to affect noncognitive skills at later
ages.

Elsewhere, Aizer (2004) and Welsch and Zimmer (2008) both focus more
narrowly on involvement as measured by after school supervision. Aizer
(2004) finds that supervision reduces antisocial behaviors, whereas Welsch
and Zimmer (2008) find no effect of supervision on test scores. Kalb and
Ours (2014) turn attention toward parental reading on reading ability among
young children in Australia and find a large positive impact. Similarly, Price
(2010) finds a substantial and positive impact of mothers’ reading aloud to
their child on reading scores.

One of the few experimental studies is Avvisati et al. (2014) who ana-
lyze a field experiment with sixth graders in disadvantaged Parisian schools.
The intervention under study aimed to promote parental involvement both
in school and at home. Parents in the treatment group increased school-
and home-based involvement. Further, their children experienced significant
treatment effects, especially in terms of reducing truancy and the number of
disciplinary infractions.

Recent theoretical work has linked the role of parental effort in the early
life of a child, through investments, with a broad set of parenting strategies
and the child’s later choice of effort and eventual human capital attainment
(Doepke et al. 2019). This literature incorporates the typology of parenting
style from developmental psychology—where parents are classified as permis-
sive, authoritative or authoritarian—into an economic model and examines
how style responds to varying economic conditions.

One particular implication is that the use of strict supervision and control
as a method to direct a child toward a given outcome (e.g., occupational
choice) can result in a mismatch between the child’s talents and abilities
and their subsequent choices. Parental investments in the form of effort and
involvement can help avoid this by teaching the child noncognitive skills,

such as patience, and allow them greater freedom to match their abilities



to choices in the future (Doepke et al. 2019). However, much of the focus
in both theory and empirical analysis has been on involvement during early
life. Less is known about how involvement may matter for skill development

during adolescence.

3 Data and Variables

3.1 Data Description

For this study we use the National Longitudinal Study of Adolescent
to Adult Health (Add Health). Add Health began in 1994 as a nationally
representative sample of adolescents in the U.S. The study was split between
an in-school survey and an in-home survey. The in-home survey is a subset of
20,745 adolescent students out of the 90,000 in-school participants. The in-
home group has been followed through four waves, with the wave IV sample
aged 26-32.

At wave I for the in-home sample, Add Health also conducted a parent
survey. The mother was the targeted respondent. If the biological mother
was not in the home, then the next mother figure was requested before the
father. The expectation was that mothers would be more involved with the
children’s school and other activities and be able to provide more detail. We
draw on this survey for several important measures on mothers.

The in-home sample provides rich information about the participants’
home, social, and school life during the adolescent years. It also provides
detailed information on young adult life outcomes. Key for our identification
strategy is that at wave I we can observe peer reference groups in school along
many different dimensions. For the analysis of maternal involvement and
school trouble, we use data from wave I in order to utilize random variation

across peer group cohorts to disentangle our effect of interest.



3.2 School Trouble Scale and Skills

We conduct a factor analysis on observed school trouble measures, with
a single latent variable (factor) to capture the underlying skills these trouble
measures proxy. A number of studies have explored the distinction between
cognitive and noncognitive skills (Heckman et al. 2006; Heckman and Kautz
2012; Heckman and Mosso 2014). We cannot separately identify cognitive
and noncognitive skill factors, because Add Health only provides one test
score, the Peabody Picture Vocabulary test. However, we explore the link
between our constructed latent variable and the vocabulary test score with
wave IV completed education and wages and find results that are consistent
with previous literature on the effects of noncognitive and cognitive skills.

Our observed measures of latent skills are all self-reported and consist of
grade point average, the number of unauthorized missed school days, reports
on a zero to four scale of trouble with teachers, trouble with other students,
and trouble getting homework done, a measure for the frequency one gets
into fights, and an indicator for being suspended at any point during the

45 We take the negative of grade point average so that higher

school year.
values imply greater trouble to be consistent with the rest of our measures.
To create a single measure of skill from school troubles, we estimate a basic
latent factor structural equations model and predict the latent skill factor for
each adolescent in the sample. For most observed measures, we use a linear

measurement equation
Mj:(l/jg—f—Ej, ]:1,]{?—1, (31)

where M is the j-th indicator, «; is the factor loading, 6 is the latent skill

4. We drop students who missed more than 30 days of school. This reduces the sample
by 236 observations.

5. Kautz and Zanoni (2014) have some overlapping measures with us in their analysis
of the Chicago One Goal Program. They argue such measures are more likely observable
for a school than personality measures.



factor, and ¢; is measurement error. Following standard practice, we set the
scale of # by constraining the factor loading for one of the observed measures

to 1. For school suspension we use a probit measurement equation

where ®(-) is the CDF of the standard normal distribution. We estimate the
measurement system in (3.1) and (3.2) using the gsem command in Stata.
We also drop missing observations in our measures to ensure the measure-
ment equations are estimated on the same sample. Summary statistics for
the measures are available in appendix table A.1 and the estimated factor
loadings are available in column 1 of appendix table A.2. Each measurement
is strongly related to the latent skill variable §. We standardized the scale
to a mean of zero and a standard deviation of one. For ease of exposition,
we often refer to the latent skill variable as the school trouble scale.

In addition to the factor loadings with the full sample, we also report
the factor loadings split across gender and then grade-levels. We do this
to test against significant heterogeneity in the loadings. Columns 2-3 in
appendix table A.2 illustrate that the measures load onto our scale evenly
across gender. Columns 4-9 illustrate the same by grade-level. The only
exception is that days of skipping school loads more heavily at later grade-
levels, otherwise the loadings are consistent. We think this is sensible because
skipping school may be easier when one is older. However, in all specifications
to come we will control for the grade-level effect in a non-linear manner.

To further evaluate our composite school trouble measure we explore the
relation between this measure and two future outcomes observed in wave IV:
completed education level and wages. We report our results in the supple-
mental appendix, section B.1. In terms of both completed education and
wages, our school trouble scale follows closely to the patterns reported by
Heckman (2008) and Heckman et al. (2014) for noncognitive skills.% Like-

6. These studies use different data from ours and identify separately the distribution of

8



wise, the picture vocabulary test score closely matches the patterns found
for cognitive skills. These results suggest that our construction of the school
trouble scale is a reasonable proxy for noncognitive skills. Moreover, they

show evidence that our dependent variable has long-term implications.

3.3 Mother’s Involvement

The Add Health survey contains a number of questions that can be used
to measure mother’s involvement. Our set of interest involves responses to
a series of questions about whether the adolescent has done a particular
activity with their mother in the last four weeks.” In appendix table A.3,
we report the full list and label which measures are used in our involvement
scales.

We construct three scales from the available involvement questions. We
primarily focus on a subset of binary variables related to mother’s involve-
ment in school-related matters. These are: (1) talking about school work
or grades, (2) working together on a school project, and (3) talking about
other things you are doing in school. Our hypothesis is that these are most
directly related to school trouble. Moreover, we suspect that many of the
other measures may contain only noise.® Our primary measure of mother’s in-
volvement is the standardized sum of the 3 variables discussed above. Figure
A.1 displays the distribution of the scale prior to normalization and indicates
a substantial amount of variation in mother’s involvement.

Additionally, we explore the data with a principle components analysis
(PCA) for evidence that our schooling-related involvement scale variables
are correlated in the way we would expect if they explain shared variance

9

separately from the remaining involvement variables.” We report these re-

noncognitive skills and cognitive skills.

7. Answers are no, yes (0,1).

8. For example, one question is “Have you gone shopping with your mother in the last
four weeks?”

9. Because of the binary nature of the involvement variables, we use the polychoric



sults in the appendix table A.4. There are three components with an eigen-
value above 3. After rotating the loadings to obtain orthogonal components,
we find that component 1, which has the largest eigenvalue and explains
the largest amount of shared variance, almost entirely loads on the three
schooling-related involvement variables. This supports our intuition that the
schooling-related variables are related and reasonable to focus upon.
Finally, we construct two alternative measures of mother’s involvement,
both of which are normalized sums of binary responses. The first is based
on a total of all ten involvement questions, including both school-related
activities and other activities. The second measure is constructed based only
on the non-schooling-related questions. Estimates based on these alternative

involvement measures are also reported in section 5.1 for comparison.'”

3.4 Sample Selection and Controls

We control for observable maternal characteristics, household character-
istics, and adolescent individual characteristics drawn from the in-home wave
I and the wave I parent survey. These include mother’s education level indi-
cators, mother’s age, household income, the number of siblings in the home,
an indicator for single parent homes, whether the adolescent is female, race
and ethnicity, school-grade level indicators, and school fixed effects.

To construct our dependent variable, we dropped individuals who were
not in school during wave I (395), who were older than 19 (85), who have
missing values for any of the school-trouble scale measures (412), or who
are extreme outliers in the number of skipped school days (236). The full
sample, after constructing the dependent variable, consists of 19,617 obser-

vations. For our final selected sample, we drop observations with missing

correlation matrix from the involvement variables for the PCA.

10. Examining the two additional components in appendix table A.4 it appears com-
ponent 2 may load on outside the home activities and component 3 on communication
unrelated to schooling. For simplicity, however, we focus on the schooling-related involve-
ment in component 1 and check our results against the full and alternative scales.

10



values for mother’s involvement or peer mothers’ involvement.!! We also
drop observations whose respondent to the parental survey is listed as male
or as not the biological mother, when the biological mother, in fact, lives in
the home. We do this because maternal education is taken from responses
to the parental survey. This accounts for only a small percentage of obser-
vations that are dropped (384 total).!? Our final selected sample consists of
12,316 observations.!3

In appendix section A.2, we report summary statistics for the sample used
to construct school trouble and for the final selected sample. Table A.5 shows
that the mean differences are in some cases statistically significant; however,
in all cases the magnitudes of these differences are very small, indicating that

the full sample and the selected sample are very similar.

4 Empirical Strategy

We use a standard linear regression model to estimate the causal effect

of mother’s involvement on school trouble:
Y;s - Xz/sﬁ + IZS’Y + g + Eis- (41>

Y;s the measure of school trouble for individual 7 in school s; X, is the vector
of covariates; I;, is our measure of mother’s involvement; «ay is a school fixed
effect and e;5 represents unobserved heterogeneity. An obvious concern is
that I, may be endogenous due to reverse causality between Y and ;.

Becker and Tomes (1976) suggest that parents’ involvement with their

11. When one of the control variables is missing, we impute a value (the mean for a
continuous variable and zero for a discrete variable) and add a missing indicator.

12. The specific numbers of observations dropped at each stage of the sample selection
process are given in Table A.5 in the appendix.

13. Our sample selection is not unlike other studies who have used Add Health for similar
analysis with the in-home data. For example, see Fruehwirth et al. (2019) who use Add
Health and a similar identification strategy to ours to explore the effect of religiosity on
mental health and have a very similar selected sample size.

11



children may follow either an “enhancement model” or a “response model.”
In the enhancement model parents become more involved when their children
do better and experience less school trouble, resulting in a negative correla-
tion between I;; and ;. Assuming for the moment that v in equation (4.1)
is negative, the OLS estimator 4 will then be biased away from zero and will
overestimate the magnitude of the effect of involvement.

Alternatively, in the response model parents increase their involvement
in response to school trouble.'* Consequently, I;; and &;, will be positively
correlated. In this case—assuming again that v is negative—the OLS esti-
mator 4 will be biased towards zero and will underestimate the magnitude
of the involvement effect.

To estimate the effect of mother’s involvement on school trouble, we use
an instrumental variables (IV) estimator. We follow an identification strategy
similar to the one proposed by Fruehwirth et al. (2019), who use peer religios-
ity as an instrument to estimate the effect of religiosity on mental health. In
this paper, we use the average of mother’s involvement in a suitably chosen
peer group as instrument.

For a given mother, say A, the peer reference group is defined as the group
of mothers with the same level of education as A, and whose children are in
the same school, in the same grade, and are of the same race and gender as
the child of A. In our data, we categorize the mother’s self-reported level of
education as (1) no high school, (2) high school diploma, (3) some college,
(4) college graduate and (5) post-college training. Thus, our instrument is
average mother involvement among peers who share the same school-grade-
race-gender-mother’s education.

The motivation behind using this instrument is the idea that mothers who
share similar education levels and whose children are similar (in terms of the

characteristics listed above) are more likely to interact and influence each

14. This is sometimes referred to as the “reactive hypothesis.” See, for example, McNeal
(2012).

12



other. This idea is not new: earlier studies by Carbonaro (1998), Sheldon
(2002), McNamara Horvat et al. (2003), and Mullis et al. (2003) have all
found that parental networks can influence parents and children’s outcomes.
Additionally, Kalil (2015) point out evidence suggesting parents, especially
less educated parents, are more likely to take advice from their social circle
than from experts.'® Thus, by choosing a peer reference group at a level the
mothers are likely to interact we expect the instrument to be relevant for
maternal involvement.

The exclusion restriction for the instrument is, of course, not directly
testable. One concern is a potential violation due a selection effect: unob-
servables predict the reference group, which in turn could be related to the
level of their respective mothers’ involvement and be correlated with school
trouble. Our peer reference group selection strategy is designed to eliminate
this problem.

The peer reference group is defined on predetermined characteristics. In-
teraction within our peer group is likely, and needed for relevance among
mothers, because of homophily. However, variation in maternal involvement
across cohorts of our chosen reference group will be random if parents se-

6 On this assump-

lect into schools based on school-level characteristics.
tion, instrument assignment is as good as random once controlling for the
school fixed effect. Thus, we expect variation in average maternal involve-
ment across peer groups will be free of selection bias in our baseline result.
Moreover, in section 5.2 we consider a number of sensitivity tests around the
assumption of selection based on fixed school factors and find a high degree
of robustness.

A second concern is that peer mother involvement could influence ado-

15. Consistent with this point in the supplementary appendix table B.2 we indeed find a
pattern consistent with a stronger involvement response to average peer maternal involve-
ment by mothers with less education.

16. This is a now well known argument in the peer effects literature. See Sacerdote
(2014) for a comprehensive review.

13



lescent school trouble through the adolescent’s peer group. An advantage of
our data, is that we can observe numerous peer outcomes and characteris-
tics. In section 5.3, we use this information to check the sensitivity of our
results. We also construct a second instrument by choosing another plausibly
relevant peer group and provide an overidentification test. In all cases, our
result remains highly robust.

Finally, in section 5.4 we explore some additional concerns, especially fo-
cusing on a potential threat from involvement by fathers. Again, we continue
to find evidence consistent with our baseline result lending further credibility
to the exclusion restriction. Subsequently, we examine heterogeneity in sec-
tion 5.5 and explore some potential mechanisms that can explain the effect

of mother’s involvement on school trouble in section 5.6.

5 Results

5.1 Baseline Results

We report our baseline results in Table 1.17 All specifications control for
school fixed effects, our controls and, where applicable, missing indicators for
the controls. Standard errors are clustered at the school level. In the first
row, we report estimates for the schooling-related involvement scale. The
OLS estimate of mother’s involvement in column 1 is negative but small in
magnitude. If mothers tend to respond to poor behavior in school with more
involvement, we expect this estimate to be biased toward zero.

In column 2, we report the first-stage estimate for the effect of average
peer mothers’ involvement (schooling-related scale) on mother’s involvement
(schooling-related scale). We find that peer mothers’ involvement is posi-
tively and significantly related to maternal involvement, suggesting the in-
strument is indeed relevant.

Next, in column 3 we report the two-stage least squre estimate for the ef-

17. A full table of results is available in the supplementary appendix table B.3.
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fect of our preferred, schooling-related maternal involvement scale on school-
trouble. The point estimate here suggests that a standard deviation increase
in maternal involvement decreases school-trouble by near half a standard de-
viation. The Kleibergen-Paap F statistic (K-P F) is 14.128, suggesting the
instrument is reasonably strong. However, it is still relatively close to 10, the
common rule of thumb cutoff for weak instruments.

We follow the advice of Andrews et al. (2018) and report the Anderson-
Rubin (AR) weak instrument robust test for the null hypothesis that v =
0.18 The AR test rejects the null with a p-value of 0.5% and yields a 95%
confidence interval for the effect of maternal involvement of [—1.272, —0.159].
Also, this interval does not overlap with the 95% confidence interval for the

OLS estimate in column 1.%°

Thus, our IV estimates are not driven by weak
instrument bias and endogeneity in the standard OLS estimate substantially
underestimates the effect of maternal involvement.

As demonstrated in supplementary appendix table B.2, the school trou-
ble scale is strongly associated with future education and wages. Depending
on the specification chosen from Table B.2 and based on a simple transla-
tion, a standard deviation increase in our maternal involvement, schooling-
related scale is associated with a 2.5%-6.5% increase in future wages. Our
result implies that matneral involvement continues to play a significant role in
adolescent skill development and through this potentially has a long-lasting
impact.

Our primary baseline result is the estimate for schooling-related mater-
nal involvement; however, in columns 4 and 5 we replace this scale with a
scale that uses all available involvement variables (column 4) and then a
scale utilizing only the involvement variables that are not schooling-related
involvement (column 5). These provide a check on whether the involvement

measures we have are all generically related to school trouble or if indeed our

18. In our single endogenous regressor just identified case, the AR test is both robust to
weak instruments and efficient (Andrews et al. 2018).
19. The OLS confidence interval is [—0.105, —0.068].
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Table 1: School Trouble and Mother’s Involvement

OLS  First-Stage 2SLS
1) (2) 3) (4) (5)
Mother’s Involvement -0.086%** -0.509**
(0.009) (0.216)
Peer Mother Involvement 0.072%**
(0.019)
Mother’s Involvement (All) -0.589*
(0.310)
Mother’s Involvement (Alt.) -0.383
(0.242)
N 12316 12316 12316 12316 12316
K-PF 14.128 8.904 9.724
AR Weak IV Robust p 0.005 0.009 0.054

Note: A%y < (.1, ¥* p < 0.05, *** p < 0.01. Standard errors are in parentheses and are clustered
at the school level.

B All specifications include school fixed effects, our base set of controls, and missing indicators
for missing observations in our control set.

CMother’s involvement is constructed from the three questions on involvement with schooling-
related matters. Mother’s involvement (all) includes all available mother involvement questions
in the scale. Mother’s involvement (alternative) includes all involvement questions except for
the schooling-related questions used in the primary scale. All scales are summed over the
included measures and then standardized.

DColumn 1 reports standard OLS estimates. Column 2 the first stage of average peer mother
involvement at the school-grade-race-gender-mother education level on mother’s involvement.
Column 3 the 2SLS estimates without clustering. Column 4 the 2SLS estimates with clustering.
Column 5 and 6 report 2SLS estimates with clustering for the all and alternative scales.

EThe Anderson-Rubin (AR) weak IV robust p-values are reported at the 95% level and 250
gridpoints. These report a weak instrument robust test of the null that v = 0.

preferred scale is more important. In these additional scales, we define our

instrument as the average of the scale in our reference group.?’

The full scale estimate in column 4 is similar to that of our schooling-

related scale but the first-stage is a bit weaker (the K-P F statistic is 8.904)

and only significant at the 10% level.

the scale which omits all schooling-related measures. In this case, the point

20. In section 5.4 we examine the first stage relationship between the peer average of our
primary scale and each iteration of the scale. We show that the average of peer mothers’

schooling-related involvement is not related to the alternative scale.

16

Column 5 shows the estimate for



estimate shrinks back toward the OLS estimate and is insignificant. This sug-
gests that the full scale estimate is driven by the schooling-related measures
with the additional measures adding only noise.

These estimates are consistent with our expectation. Schooling-related
involvement is more closely relevant for school-trouble. The alternative mea-
sures of involvement available in our data appear to do little to shift school
trouble. Thus, in the remainder of this paper we use our preferred measure
of maternal involvement. Of course, the reliability of our baseline estimate
rests on the exclusion restriction, so we turn next to explore a number of

robustness checks.

5.2 Robustness to Selection

In this section, we aim to check against possible selection bias. Our iden-
tification strategy hinges on the variation across peer groups—defined by the
same school, grade, race, gender and mother’s education level—being ran-
dom, conditional on school fixed effects. If selection into schools is not only
based on factors that are fixed at the school level, then the unobservables de-
termining selection may correlate with peer mothers’ involvement and school
trouble, thereby violating our exclusion restriction.

We first consider the inclusion of a variety of additional controls that
would reasonably be associated with a selection mechanism, if one is present.
Table 2 reports our results. In columns 1-3, we include a control for peer
mothers’ involvement for different definitions of the peer group that get pro-
gressively closer to our instrument. We control for peer mothers’ involvement
at the same school and grade level in column 1, at the same school, grade and
race level in column 2, and at the same school, grade, race and gender level
in column 3. In column 4, we control for the Add Health Peabody picture
vocabulary test (AH PVT) scores as a control for cognitive ability.

We expect that if unobservables correlate our instrument directly with

school trouble, then controlling for peer mothers’ involvement for different
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definitions of the peer group should result in sensitive estimates. Our results
show, however, that the estimates for mother’s involvement remain quite
similar to our baseline result (column 1: —0.427, column 2: —0.475, and
column 3 —0.643) and significant at 5% level in all cases. The instrument is
stronger in the specifications for columns 1 and 2 (K-P F values of 19 and
17) and slightly weaker in column 3 (9.6). Moreover, the estimate on the
peer mothers’ involvement controls are close to zero and never statistically
significant. Furthermore, in column 4 we find that controlling for cognitive
ability does not change the maternal involvement estimate nor the strength
of the instrument.

Finally, in columns 5-6 we turn to including school trends. Our first ap-
proach is to interact each school indicator with a grade-level variable (column
5). Our second approach is to interact each school indicator with the same
school-grade peer average maternal involvement to control for school trends
at the school-grade level in peer maternal involvement. Both approaches
add a large amount of covariates to the model. In column 5, the maternal
involvement coefficient estimate increases in magnitude to —0.745 but is less
precise. The estimate remains significant at the 10% level and, importantly,
yields the same qualitative conclusions as our baseline. In column 6, control-
ling for differences in peer mothers’ involvement between schools and grades,
the estimate is more precise and again much closer to our baseline estimate.

Overall the results in table 2 support our claim that selection effects are
removed after conditioning on the school fixed effect. To test this further
we also explore balancing tests in the supplementary appendix, section B.3.
In these tests, we regress the observable controls that are not part of our
peer group definition on our instrument. If selection effects are removed
conditional on school fixed effects, then we do not expect much correlation
to exist between these variables and our instrument.

Indeed, we find little evidence that our instrument is related to these

controls. Only in the case of the AH PVT test score do we find a correlation
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Table 2: Selection Robustness Checks: Additional Controls

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

Mother Involvement -0.427** -0.475%* -0.643** -0.475%* -0.745* -0.445**
(0.172) (0.187) (0.284) (0.212) (0.437) (0.208)
SG Peer Mother Inv. -0.106
(0.074)
SGR Peer Mother Inv. -0.022
(0.044)
SGRG Peer Mother Inv. 0.040
(0.041)
AH PVT -0.127%%*
(0.013)
School FE Yes Yes Yes Yes Yes Yes
SG Trend No No No No Yes No
SG-Peer Mother Inv. Trend No No No No No Yes
Controls Yes Yes Yes Yes Yes Yes
Missing Indicators Yes Yes Yes Yes Yes Yes
N 12316 12316 12316 12316 12316 12316
K-P F 19.452  16.979  9.595  13.843  4.574  14.437

Note: Ak 1y < (.1, ** p < 0.05, *** p < 0.01. Standard errors are in parentheses and are clustered
at the school level. Inv. is involvement.

BSG is school-grade. SGR is school-grade-race. SGRG is school-grade-race-gender. Each of these
refers to the defintion of the peer group level used in controlling for the peer mean.

CAH PVT is the Add Health Peabody Picture Vocabulary test score.

DS@G-peer trend includes an interaction between grade-level and each school indicator.

ESG-peer mother involvement trend includes an interaction between school-grade level average peer
mother involveme