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Abstract

Though many studies have suggested that social and bealasidits play a central
role in gender stratification processes, we know little alibe extent to which these
skills affect gender gaps in academic achievement. Anadydata from the Early Child
Longitudinal Study-Kindergarten Cohort, we demonstrhate social and behavioral skills
have substantively important effects on academic outcdnoes kindergarten through
fifth grade. Gender differences in the acquisition of thdgéssmoreover, explain a con-
siderable fraction of the gender gap in academic outcomeisglearly elementary school.
Boys get roughly the same academic return to social and mahhskills as their female
peers, but girls retain an advantage both because they belgaol with more advanced
social and behavioral skills, and because their skill athgangrows over time. While part
of the effect may reflect an evaluation process that rewandests who better conform to
school norms, our results imply that the acquisition of aband behavioral skills enhances
learning as well. Our results call for a reconsiderationheffamily and school-level pro-
cesses that produce gender gaps in social/behaviora shill the advantages they confer

for academic and later success.



I ntroduction

Social and behavioral skills (also known as “non-cognisik#is”) have assumed a central role
in explaining persistent differences in school perforneahg socioeconomic status and race
(Bowles and Gintis, 1976; Rosenbaum, 2001; Farkas, 2008alua 2003). Bowles and Gin-
tis argued that differential socialization by class (latéen summarized under the rubric of
“cultural capital”) played a central role in the reprodoctiof class over generations by affect-
ing both school and occupational outcomes. Just as Duneath&man, and Duncan (1972)
argued that the content of IQ came to be those skills whiclrergt highly demanded in high-
status occupations, so Bowles and Gintis and later Bou d@84) and Lareau (2003) argued
that teachers and employers rewarded those whose sota@lizaproduced the cultural be-
haviors associated with the professional and upper clabsésas et al. (1990) has shown that
test scores and such noncognitive behaviors as studenthabits, disruptiveness, and absen-
teeism almost completely explained differences in courades by gender, race/ethnicity, and
poverty status for middle school students. Rosenbaum §2@@te a similar demonstration
that test scores and non-cognitive factors measured ondeigbol seniors can explain most
of the differences by gender, race/ethnicity and class g lsichool grades and subsequent
educational attainment.

The theoretical mechanism behind these explanations lcasdd on the reproduction of
social class. In 1990, Farkas et al. (1990) could write abi@atcher bias” as arising in part
from teacher perceptions and in part from the effects offsdfitling prophecies on student per-
formance. Teacher perceptual bias arose —they argued-"tdsmmersperceive lower levels
of performance when evaluating poor, African-Americarfemal e students [emphasis ours],
and give lower grades even when the students actual penfi@eria no different from that of
other children (p 128).” In 1990, Farkas et al. could arguw the evidence on whether girls
perform better than boys, net of aptitude, was “mixed.” Tiygrears later, in contrast, there
is consensus in the literature that girls generally outperfboys in both reading and math

courses (Duckworth and Seligman, 2005; Perkins et al., R0@4h in absolute terms and after
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achievement tests are controlled (Entwisle et al., 200fgs& gender differences in academic
performance carry forward to high school and to college, apyukar to play a central role in
producing the increasingly prominent gender gap in favavainen in educational attainment
in the U.S. (Buchmann and DiPrete, 2006; Buchmann et al8200

Largely because of the growing gender gap in educatiorahatient in favor of women, the
question of whether gender differences in social and behahskills plays a role in the rising
gender advantage in educational attainment has gainedalence. Why do these gender dif-
ferences in school performance exist? Class-based tkedrsecialization and cultural capital
do not readily explain gender differences in culturallyicidsle behaviors because daughters
and sons are evenly distributed across class boundariésmisEb preserve a cultural capital
explanation to account for gender have asserted that tebigsein schools takes the form of a
pro-female/pro-professional class culture because &acte professional and largely female
(Entwisle et al., 1997; Entwisle et al., 2007). However, pheblem with this explanation is
that teachers —particularly at the elementary level — haxng been professional and female
even when schools were perceived to be neutral or dismisdittee academic potential of
girls. Furthermore, there is little concrete historicadence about the relative performance of
girls and boys in schools, particularly as regards to theidgs.

Based on analyses of the first six years of elementary schitbldata from the Early
Child Longitudinal Study—Kindergarten Cohort (ECLS-K)wargue that girls in contemporary
America possess advantages in social and behavioral ekiisboys and perform better on
standardized tests from the start of kindergarten, befoeeetis time for biases in the school
evaluation process to play a role. We further find that saidl behavioral skills are generally
predictive of academic achievement in early elementarpacbven within groups defined
by race, class, and gender, and that these variables explaively little of the variation
in rated social and behavioral skills in the elementary stpopulation. These facts render
untenable the simple identification of social and behaViekidls with class-based socialization

practices: differences in mean levels of social and belhavikills by gender are actually



larger than are differences by poverty status. At the same,tsocial and behavioral skills
can clearly be taught, because children from higher soom@mnic backgrounds have more
of them. The contribution of these skills to academic aatreent runs partly through their
continuing effects on cognitive test scores. They providewaen greater advantage in teacher-
based academic evaluation, which, we argue, arises not sb bacause of “teacher bias” as
because teachers generally use “well-rounded” performamaluations that take account of
the production of assignments and the full participatiothenschool process that is enhanced
by social and behavioral skills. Our results call for a rexsidaration of the family and school-
level processes that produce these skills and the advarttagyeconfer for academic and later

SucCcCess.

Social/Behavioral Skills, Academic Achievement, and Gender

A large and growing literature has documented the impacbois and behavioral skills (ab-
breviated below as “social/behavioral skills”) on cogrétioutcomes, on educational attain-
ment, and on labor market success. The term “non-cognikils’sillustrates the lack of
specificity in conceptualizing as well as measuring thesksskDuncan et al. (2007) note
that psychologists classify many of these skills under #itegories of either “cognitive self-
regulation” or “emotional self-regulation.” “Cognitivees-regulation” includes planning, sus-
taining attention, effortful control of attention or aatidask persistence, and inhibition of im-
pulsive responses. “Emotional self-regulation” includles ability to control anger, sadness,
joy, and other emotional reactions, which predict both ekzing and internalizing problem
behaviors. The lack of standard terminology reflects thetidimensional character of these
skills as well as the multidisciplinary collection of schd who study these skills and their
consequences.

Though many studies have shown that social and behavidlal sie associated with aca-

demic achievement and attainment (Alexander et al., 2088¢|Birch, and Buhs, 1999; Nor-



mandeau and Guay, 1998; Raver et al., 2005; Trzesniewski, &086), scholars continue

to debate the specific skills that matter, the size of théacef, and the extent to which they
explain gaps in educational achievement by race, classgander (Bowles, Gintis, and Os-
borne, 2001; Borghans et al., 2008; Murnane, Willett, angyl€995). In a series of papers,
Heckman and colleagues argue that parents influence thesgewent of social and behavioral

as well as cognitive skills, and that interventions suchragked child-care centers (e.g., the
Perry preschool program) boosted social and behavioris siichildren, and improved aca-

demic performance through this vehicle (Heckman and Rubemn£001; Cawley, Heckman,

and Vytlacil, 2001; Carneiro and Heckman, 2003; Cunha ¢2@06; Heckman and Masterov,
2007; Heckman, Stixrud, and Urzua, 2006; Urzua, 2006).

A second body of studies derived from interventions inteiebuttress specific skills has
drawn its focus more narrowly. Many of these studies find angter relationship between
reading and social skills than between math and sociakslkitr example, Coie and Krehbiel
(1984) found that low-achieving socially rejected 4th gnadvho were assigned to an intensive
social and academic skills training intervention gainedeading, but not in math; similar
results were obtained by the MTA Cooperative Group, 1999¢kvfocused on children with
attention deficit and hyperactivity disorder (ADHD). Sontadses in this literature provide
evidence that only a subset of social and behavioral skifesctaacademic outcomes. For
example, Dolan et al. (1993) report no cross-over effectbedfavioral training on reading
gains even though aggressive and shy behavior diminished.

Meanwhile, cultural capital researchers contend that adm@ray of cultural skills af-
fect educational attainment primarily through their imipac the evaluation process in school
(Bourdieu, 1984; Lareau, 2003). Research suggests thal and behavioral skills have par-
ticularly strong effects on teacher-rated academic aelnn@nt, especially at the start of ele-
mentary school (Ladd et al., 1999; Lin, Lawrence, and Ghr2€l03). Duncan et al. (2007)
argue this is because early elementary teachers evaluaienstprogress on a broader set of

tasks that includes turning in assignments on time, getingg with others, and showing



involvement in classroom activities.

Given these findings, social and behavioral skills are a@suospect in producing gender
differences in educational outcomes. Abundant literateperts that boys have greater devel-
opment problems than girls (Buchmann, DiPrete, and McDa20€8). Boys have higher rates
of antisocial behavior, attention disorders, reading lllgees, mental retardation, stuttering,
delayed speech, and other related phenomena (Halpern, Xi9€at, 2003; Rutter et al., 2004).
The lower rate of antisocial behavior of girls in early chitehd persists into the pre-school and
elementary years, where they exhibit less disruptive cotitian do boys. Several studies have
demonstrated stronger tendencies towards externalighguior by boys (Entwisle, Alexan-
der, and Olson, 2005; Raffaelli, Crockett, and Shen, 2088)am (2005) reports that boys are
five times as likely as girls to be expelled from pre-kindetgia. In early elementary school
they continue to be more disruptive than girls, and they algless engaged in classroom
learning (Ready et al., 2005; Zill and West, 2000). Theselgedifferences persist through
high school (Downey and Vogt Yuan, 2005; Dumais, 2005).

In addition, a growing literature documents academic perémce differences between
girls and boys. Entwisle et al. (2007) find that the gender gyaprges relatively late in the
elementary school experience. Other research, howewesssthat girls have better reading
skills than boys in kindergarten (Chatterji, 2006; Tach &adkas, 2006; West, Denton, and
Reaney, 2000), and that this advantage persists throughementary school (Trzesniewski
et al., 2006; U.S. Department of Education, 20b&ome scholars have found generally simi-
lar performance of girls and boys in mathematics and reatdisig in the early grades, though
their trajectories are different: boys gain in mathemagicsievement relative to girls during
elementary school (Penner and Paret, 2009 (forthcomiwd)le girls gain in reading achieve-

ment relative to boys (Maccoby and Jacklin, 1974; Willinghand Cole, 1997).

ITrzesniewski et al. (2006) found that the correlation betwanti-social behavior and reading was signifi-
cantly stronger for boys than for girls in the E-Risk Longiitnal Twin Study. Environmental rather than genetic
factors explain most of the correlation between these bk$a They further found that antisocial behavior may
have a causal impact on reading for both genders, but thag¢tigrocal effect (poor reading leading to antisocial
behavior) appears to apply only to boys.



The extent to which gender differences stem from biologidérences, from differences
in the ways that boys and girls are raised, or from an intemadtetween biology and cultural
practices is difficult to determine, because these difiegeremerge slowly through time, dur-
ing which they may experience different treatment in thead@mvironment (Dehaene, 1997;
Halpern, 2000; Spelke, 2005; Spelke and Newport, 1898his fact draws attention to the
crucial question of the early life course trajectory of gendifferences as well as the factors
that produce them.

Gender-based family socialization processes appear yogolamportant role in creating
the gender gap. Entwisle et al. (1994, 1997) argue that i@sniypically give young boys
more independence than young girls. They argue that theéegrie spent playing in the
neighborhood with other boys in complex and spatially desivangames could be a source
of the male mathematics advantage. Nancy Lopez’s (2008pgthaphic study of low-income,
second generation Dominican, West Indian and Haitiandailypiproduced evidence that par-
ents give more independence to boys and exert more sociabton girls. Interaction with
other children outside the nuclear family may strengthégrative norms for male behavior
that are more likely to be at odds with adult standards foalm and therefore are treated as
undesirable by both parents and teachers.

Schools may also play an important role. Entwisle and Aleeati1989; see also Entwisle
et al., 1997) argue that the transition into full-time sdinap constitutes a “critical period.”
During this critical period, children must adapt to new farof social control over daily activ-
ities and a new process of formal teaching and learnings@ne typically at a different point
in their mental and physical development than boys at thés &ghools and teachers provide
educational climates that may advantage students in tlustaggnt process who have the par-
ticular behavioral skills that young girls have in greateuadance than young boys. Schools
and teachers could provide educational climates that miaiot enhance the social and behav-

ioral advantages of girls. They could provide direct revgdia these skills in the evaluation

2Thus, Entwisle et al. (2007) note that parents have lowetingeexpectations for boys than for girls, though
such differences may themselves be conditioned by bicdbdifferences between the genders.



process. Or they could discriminate against students preduo have fewer of these skills
in either the learning or the evaluation process. Howews, link is produced, Downey and
Vogt Yuan (2005) and Rosenbaum (2001) have found that getfferences in behavior are
an important part of the explanation for gender differenndggh school grades.

The gender gap in behavior and achievement may also arisepiracesses linked to social
class. Using data from the Baltimore Beginning School S{BfS), Alexander et al. (2003)
determined that the gender gap in retention rates was l&wggoor children (i.e. those el-
igible for free or reduced price lunch) than for non-poordtan. Other scholars have also
found a social class component to the gender gap in readiagd¢Bi, 1984; Burbridge, 1991,
Mickelson, 2003). Entwisle et al. (2007) report that sigrifit gender gap in conduct marks,
in retention, and in reading scores and reading score grivauth first to fifth grade for poor
children, though all these gaps are negligible for non-middren. In their data, 44% of the
female advantage in reading gain for poor children by fiftadgr was explained by teacher
conduct marks in years 2 and 4, even as conduct has no ralaigiowith reading gain for
non-poor children. Entwisle et al. explain the pattern afadect marks as a consequence of fa-
voritism by elementary school teachers who themselves\aevbelmingly middle class and
female (Entwisle et al., 1997; Entwisle et al., 2007). Psses that link social class and gender
in early childhood may be related to the class componentdargtbwing female advantage in
educational attainment in recent decades Buchmann an@t@if2006).

Finally, abundant evidence identifies a racial componettiéaggender gap, though its size
(at least with respect to educational attainment) has athognsiderably over time (DiPrete,
McDaniel, Buchmann, and Shwed, 2009). Davis (2003) and Men006) draw attention
to the large literature on the underachievement of blackskaiyall levels of education (see
also Fan and Chen, 2001; Steinberg, Dornbusch, and Brovwd®)19Much of this litera-
ture is framed in terms of the presence or absence of an “dppwd culture” that differ-
entially affects black youth, and particularly black maldg®ugh scholars disagree sharply as

to whether black males experience more peer oppositiontoas@ffort than do white males



either in general or in specific school contexts (Davis, 26@8kas, 1996; Farkas et al., 2002;
Ainsworth-Darnell, 1998; Flashman, 2008). Mandara hasedghat family parenting styles

in the African-American family concerning the form of digkihe, racial socialization, and the

level of parental involvement in education may also play la io the black gender gap in

academic performance.

A broad literature in sociology takes a social construstipierspective on gender differ-
ences in education, particularly on the issue of social logweent (Davis, 2003). From a
social constructivist perspective (which parallels in pmegspects the cultural capital tradition
of Bourdieu, 1984 and more recently Lareau, 2003), diffeesnn measured social and be-
havioral skills arise from parental and school environra¢hnat express different expectations
for girls and boys, and perhaps for African-American boypanticular (Jackson and Moore,
2008). Entwisle et al. (2007), for example, see gender byaedéichers and parents in favor
of girls as the main cause of the growth in the gender gap addentaged children (as op-
erationalized by the receipt of subsidized lunch). Theyartpat girls have better social and
behavioral ratings not so much because of differences inna@n rates but rather because
“they find the student role more compatible than boys do” (p4)2 As further evidence of
this bias, they find that social and behavioral skills afeex@idemic achievement differently for
boys and girls; in particular, they report that boys with poonduct grades were more likely
to be retained in first grade than were girls. This finding lelsaFarkas et al. (1990), who
reported from their Southwestern City School District datet boys apparently suffered lower
course grades for being disruptive, while girls did not.

The social constructivist perspective is coherent, butiieht measurement problems make
it difficult to fully evaluate its validity. For example, tHfendings from Entwisle et al’'s Begin-
ning School Study support the conclusion that teachersiat@ayirls more favorably than boys
because of gender bias, but they are equally consistenttmétbontrary hypothesis that par-

ents and teachers accurately observe gender differenbebtavior, which affect both learning

3Some scholars go so far as to characterize school-basethedarfor behavior as “feminine” and irrelevant
to the masculine sense of self of black youth (Holland, 1988juera, 2003; Watson and Hodges, 1991).



itself and the production of materials (like homework, rgp@nd presentations) that factor
into the academic evaluation process. Similarly, clasetaender disparities in educational
outcomes could imply that the environment of lower-clastdobn — including parental so-
cialization and neighborhood influences — differentialhceurages boys to behave in ways
that inhibit academic achievement. It could also imply theatents of lower-class children do
not work as effectively to compensate for biologically-bdgender differences in behavioral
propensities that would otherwise disadvantage the peence of their boys. Entwisle et al.
(2007) provide evidence that parents of poor children areerikely to have gender-traditional
orientations toward sex roles than do non-poor childrengkvaccords with a broader literature
that shows lower-status adults to be more traditional iir &ex-role orientations (Buchmann
and DiPrete, 2006; Lackey, 1989; White and Brinkerhoff, )98 owever, other evidence sug-
gests that the relationship between class and orientatiovesds sex roles may have changed
during the latter decades of the 20th century (Brewster aaéwc, 2000).

A second challenge to our conceptions about the links betweader, class, behavior,
and academic achievement comes from the recent and weltiaglol study by Duncan et al.
(2007). Based on their re-analysis of multiple sources td da children in early elementary
school, Duncan et al. argue that cognitive attention prablare the main factor accounting
for the correlation between aggression or other behavimslpms and academic achievement
(Barriga et al., 2002; Frick, 1991). Though the media cherated Duncan et al.’s findings to
mean that “early behavior problems don’t matter,” Duncaal edctually argued that “attention
skills” were associated with subsequent achievement, leu¢ weaker predictors than early
reading and math skills. However, they also argued thatéh@imder of what they called
“socioemotional” skills “were generally insignificant plietors of later academic performance,
even among children with relatively high levels of probleehbviors” (Duncan et al. 2007, p.
1428). While not definitive, their results call for a recatesiation of the link between social
and behavioral skills and early educational outcomes, angharticular whether behavioral

differences constitute a plausible explanation for geddésrences in early elementary school



performancé.

The next sections assess the role of behavior in produciragademic performance gap
between boys and girls in elementary school with data fraBGLS-K. We examine whether
the gender gap in social and behavioral skills is classiBpeand assess its impact on aca-
demic achievement over the first five grades of elementargadchWe also reconsider the
claim that gender differences in early academic outcones §tom gender bias in the eval-
uation process that results from from the better conforraftgirls than boys to the student
role. In doing so, we contribute to the growing body of litera on the effects of social and

behavioral skills on social stratification processes.

Data and M ethods

The ECLS-K is a study of a nationally representative sampl21o260 kindergartners that
attended kindergarten in the 1998-1999 school y&8/820have now been followed through
fifth grade® These data provide parent reports on the socioeconomice@mdgtaphic char-

acteristics of the children, teacher and parent reportsesf social and behavioral skills, cog-
nitive assessments, and measures of teacher and schoattehnastics. The ECLS-K began
as a multilevel study, in which data were collected on midtkindergarten children in the
same school, some of whom share the same teacher. The fastallgiction was at the start
of kindergarten. Major followups took place at the end ofdargarten, the end of first grade,
the end of third grade, and the end of fifth grade, during whirole the students have diffused
into new schools and to different teachers in the same scho@ach of these followups, in-
formation was obtained from the parents about the familyasibn and home behaviors of the

children. Teachers were queried about classroom act\atiel the focal child’s performance

4With the exception of the Early Child Longitudinal Studyrigiergarten (ECLS-K), the six datasets they
considered have relatively small sample sizes and lacKlpbamgeasures of social and behavioral skills. The 1970
British cohort study has a large sample size, but Duncan etpbrt analyses only for the 10% subsample that
have prior measures of cognitive and social/behaviordkski

5In keeping with NCES requirements when analyzing resulidiata, all sample size numbers reported in this
paper have been rounded to the nearest 10.
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in academic subjects and on a variety of social and behdwomensions. School administra-

tors provided information about a variety of school, comityyiand teacher characteristics. In
addition, the sample children were given cognitive testseaaing, mathematics and general
knowledge in each of these data collection waves.

Our analyses make use of students’ test scores in readingnatidat the beginning and
end of kindergarten, the end of first grade, the end of thietlgr and the end of fifth grade,
plus teacher assessments of academic achievement antioreiargrade after kindergarten,
first grade, and third grade. Duncan et al’s (2007) recenararalysis of six datasets included
analyses of the impact of social and behavioral skills irdkngarten on academic outcomes in
third grade with the ECLS-K sample using this same set of nieget variables. Their focus is
neither on gender differences in social and behaviordkskdr of the impact of gender differ-
ences in social and behavioral skills on gender differenmcasademic outcomes. Nonetheless,
it is important to note the distinctions between their medeld the strategy that we employed.
After describing our methodology, we briefly discuss thdedénces between our approach
and their approach, and later return to a discussion ofrdifiees in results for those parts of
the analysis that overlap.

The ECLS math and reading tests use item response theory {@gRilace students on a
common scale for mathematics and reading. NCES cautiomssadfae estimation of absolute
change in test scores because of the possibility that theasiett different areas of the test
score distribution are not comparable. We therefore meamading and math achievement
using within-panel standard deviation scores, where tedsirdization is done relative to the
estimated population distribution. The use of standaddireasures also facilitates the inter-
pretation of the effects of social and behavioral skillsjckihwe also measure as within-panel
standardized scores. It should be noted, however, thatsmiofustandardized scores implies
that “growth” in reading and math refers to changes in th&idigtion of scores at each grade,
relative to the other students in the population correspantb the ECLS-K sample. To test

the robustness of our results, we have also estimated masiatythe IRT scores as dependent
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variables and obtained similar results (which are avaglaiplon request).

Teachers in the ECLS-K study also rated student progresmgubge and literacy, general
knowledge in science and social studies, and mathematio&img in each year. According to
the NCES (Westat and Educational Testing Service, 1998)atlademic rating scales (ARS)
are indirect cognitive assessments that differ in two ppi@aespects from the direct cognitive
assessments provided by the cognitive tests. First, the AB&ured both the “process” and
the “products” of children’s learning in school, where “pess” included “the strategies they
[the students] used to read, solve math problems, or imgagstia scientific phenomenon.” In
contrast, the tests only measure the “products” of leatn8erond, while the tests were con-
strained by a standardized testing format, the ARS wasdleietto “reflect a broader sampling
of the most recent curriculum standards and guidelines’affaroader curriculum content.”
They differed in a third obvious respect as well in that they @acher ratings of academic
progress as opposed to measures from standardized tests.

Teachers were asked to rate five dimensions of student swailbehavioral skills at the
beginning and end of kindergarten, the end of first gradeetiteof third grade, and the end
of fifth grade. The Approaches to Learning Scale rates thie'shattentiveness, task persis-
tence, eagerness to learn, learning independence, flgkilild organization. The Self-Control
Scale indicates the child’s ability to control behavior egpecting the property rights of oth-
ers, controlling temper, accepting peer ideas for groupities, and responding appropriately
to pressure from peers. The Interpersonal Skills scale tae child’s skill in forming and
maintaining friendships, getting along with people who diféerent, comforting or helping
other children, expressing feelings, ideas and opiniop®sgitive ways, and showing sensitiv-
ity to the feelings of others (National Center for Educat8iatistics, 2007). The Externalizing
Problem Behaviors scale includes acting out behaviors asde frequency with which a
child argues, fights, gets angry, acts impulsively, andudist ongoing activities. The Inter-
nalizing Problem Behaviors Scale rates the student on tharapt presence of anxiety, low

self-esteem, loneliness, and sadness. The internaliahgvioral measure is empirically less
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stable from year to year, which may suggest that it is morsigeato the temporary effects of
shocks in the student’s life. Supplementary analyseslébiaifrom the authors upon request)
also demonstrate that externalizing and internalizingals have a weaker relationship to
academic outcomes than do approaches to learning, seétbtcmnd interpersonal skills. For
these reasons, we focus our attention in this paper on theseflactors in particular.

Of the 11820 students still in the study in 5th grade, 90 sitglerere added to the study
in 1st grade to freshen the sample, and thus lacked any kjaden measures; 430 students
were not first-time kindergartners in 1998-99; 5390 stuslevere missing at least one test
score or social rating between K and 5; and 1010 were missivariates Our complete data
sample of 4910 students includes all students with noningsfata for the variables listed in
Table 1 and our control variables. Because a consideralideuof cases were dropped by
these criteria, we used multiple imputation to fill in miggitata for cases who have at least
one kindergarten observation and who are still part of theysin 5th grade. The imputed
sample size is 11300. 1690 (of the 11300 students totaljl imehouseholds whose home
language was not English and were given a special "Oral LaggDevelopment Screener"
(OLDS). For these students, we included the OLDS in the ietput model and performed
analyses that alternately dropped and included them asilobegdurther below. We estimated
models both using the complete data sample, and also usiboy Rad Little’'s method for
estimating confidence intervals with multiple imputed d@tdétle and Rubin, 2002; Carlin
et al., 2008). Our analyses also took the complex samplguledithe ECLS-K into account
in the computation of standard errofs.

In order to establish the best way to measure social and mehhsgkills with the three

ECLS-K factors, we used covariance structure analysis. peied a covariance structure

5We note again that all sample size numbers are rounded tetrest 10 to conform to NCES requirements.
As a result the subtotals may not sum to the grand total.

"Population sampling units (PSUs) were drawn within geokiiaglusters, and schools were drawn from these
PSUs stratified on the basis of private and public statushiWgampled schools, up to twenty-four students were
sampled with unequal probabilities based on race. We ugethiation about the geographic strata, PSU, and
probability sampling weights to estimate standard errars)itated by advice from NCES. In some cases, the
ECLS-K sample had only one PSU within a given stratum for gdisat fell within our sample. In these cases,
we combined this stratum with an adjacent stratum in ordardiade these cases in our estimation.
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model that treats the three social/behavioral scales ¢apgpes to learning, self-control, and
interpersonal skills) as indicators of a single latentdacand specified reading at the end of
first grade to be a function of the latent social factor, treglneg score at the end of first grade,
and a number of covariatésA satisfactory fit for this model required the inclusion ofieedt
effect of the residual on the orientation to learning scal¢h@ end of first grade reading score
(see Figure 1). With this specification, both the socialdvatral skills factor and the resid-
ual effect of orientation to learning had significant eféeah end of first grade reading. In an
alternative specification, we allowed orientation to l&grto be a separate factor, and speci-
fied self-control and interpersonal skills to be indicatwfra second latent social development
factor. This alternative specification required the in@nsf a covariance between orientation
to learning and the latent social development factor, aedotrerall fit of the model was not
as good as in the first case. Students’ orientation to legrisiclearly related to the other two
social/behavioral scales even as it has an independent #fd cannot be fully captured by a
single latent factor. Consequently, in the work that fokowe used two orthogonal social fac-
tors as our measures of social development in this papefstivgal/behavioral factor,” which
is indicated by all three scal@sand the orthogonal “approaches to learning residual” thaet w
not accounted for by the common factor. We will refer to the wariables together as “social

and behavioral skills” (equivalently, “social/behavibs&ills”) in the text below'?
[Figure 1 about here.]

We first determined the extent to which social backgrountbfaccan account for gender
differences in social and behavioral skills, and then usedrety of estimation strategies to
estimate the impact of social and behavioral skills on tlosvgn of academic skills. We began

with OLS regressions of reading and math test scores on dagggeling and math test scores

8Because the underlying items used by NCES to construct@séiales of social development are proprietary,
we were not able to perform our factor analysis on the undeglfems themselves, which certainly would have
been preferable from a scientific perspective.

9The factor weights were 0.759 for approaches to learnif@@Dfor self-control, and 0.861 for interpersonal
skills.

10Supplementary analyses which include the internalizirtheaternalizing problem behavior scales are avail-
able from the authors upon request.
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and lagged social/behavioral skills for each wave of the &®BL To address potential endo-
geneity issues (including measurement error), we useruimsintal variables (IV) regressions
with lagged (or, depending on the model, further lagged) sesres and social/behavioral
skills ratings as the instruments. We also estimated thes#elm separately for males and
females, and estimated a joint model that included intemadffects between gender and so-
cial/behavioral skills. As a further control for unmeasistable student-specific attributes, we
estimated fixed effects models. Finally, we estimated thengxo which gender differences
in social development from kindergarten through 5th graate explain gender differences in
math and reading over the early years of elementary eduncatio

We control for variables that have been associated withesiistlacademic and social and
behavioral skills in previous research. These variablekide race, gender, socioeconomic
status, family structure and changes in family structure,dresence of a biological or non-
biological father, and whether a student has been retaiBedause “academic red-shirting”
(the practice of delaying the start of school) is more comfoeoboys than for girls (Graue and
DiPerna, 2000; Malone et al., 2006), we also control for thi&lts age at the wave when the
outcome variable was measured.

The results presented in the paper are “analysis of covaianodels rather than “change
score” models. As Morgan and Winship (2007) recently notedse alternative approaches
make different assumptions within a “causal modeling” feawork: in the “change score”
context, one implicitly assumes that the baseline (“uné@a difference between the “treated”
and “control” samples (adjusted for observed covariategscot vary by age, while in the
“analysis of covariance” framework, one implicitly assusieat this baseline is shrinking with
age. We think the assumption underlying the “analysis ofadawce” model is reasonable
in this case, i.e., it reasonable to assume that the coantedl “untreated” differences in

reading and math growth between a matched-on-observabésient and control sample are

Hn supplementary analyses, we also added mother and fatrdrtation, family income, mother and father’s
occupation, number of siblings, preschool child care, mo#ver worked, maternal depression, parent expecta-
tions, public assistance and the racial and socioeconammiposition of the school. The inclusion of this larger
set of controls did not alter our results.
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becoming more similar at older agEsFor statistical reasons, we estimate the OLS and fixed
effects models using one-panel lagged social and beh&skilia, though because the spacing
of the panels is wide relative to the age of the respondergsexpect statistical estimates
based on lags to underestimate the true effect net of otheess® As noted above, we address
potential endogeneity in the analysis of covariance moldglsising instrumental variables
regression, and we estimate IV regression models usingibsiifumented contemporaneous
and lagged measures of social/behavioral skills.

Duncan et al. (2007) also used the analysis of covarianategir to estimate models for the
effects of academic and social/behavioral outcomes oreac@tbutcomes as of first and third
grade, using both multiple-imputed and non-multiple ingoléstimation strategies, as we did.
Duncan et al. used OLS, reliability corrected OLS, and OL8iiked effects at the teacher
(not student) level. The use of teacher (as opposed to diuiiderd effects is problematic to
the extent that students are not randomly assigned to lgaden classrooms (we would argue
that students are not randomly assigned to kindergartetiseitJ.S.)** Duncan et al used
a very large (over 100) number of covariates as control k&g including, in some cases,

variables (such as parental educational expectationspwrdfiten parents read to the child)

12The counterfactual untreated differences are the diff&rein reading or math score growth between other-
wise matched samples if the “treated” sample had not expegtan additional increment of social/behavioral
skills relative to the “control” sample.

13The spacing of the ECLS-K panels is large (one to two yeatalive to the age of the children being studied.
If the effects of changes in social/behavioral skills onrdes in reading or math competencies occur with short
lags, then the impact of “shocks” to social/behavioral witihe course of a period as long as a school year would
go undetected through the use of lags measured more tham i yka past. In addition, some of the ratings are
imputed, which removes the ability of the statistical madedstimate the impact of developmental shocks. These
facts, when combined with the short panels available fon saedent, reduce the power of the student-level fixed
effects models to measure the potential impact of withirent changes in social/behavioral skills on changes in
academic outcomes.

puncan et al. write in their appendix that “since the ECLS&fngle was clustered by classroom, and the
same teachers often rated more than one child, we also tonthese second models for teacher fixed effects.”
The problem that arises from clustered errors is taken intm@nt by using estimates that take the complex
survey sampling design into account. The clustering by édgdrten classroom in the ECLS-K breaks down
as the children diffuse into different schools and class®a@s they get older, but continues to be dealt with
appropriately by the use of the geographic clustering anadifitation variables supplied by NCES for each wave
of the panel. As a practical matter, the Duncan et al. fixeglotgfestimates did not differ much from their OLS
estimates; using teacher fixed effects reduced the magnitiuitie most important single dimension of social and
behavioral skills — approaches to learning — on third gradeling test scores and increased its magnitude on third
grade math scores.
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that may be endogenous to the child’s behavior. We instetaithaed a student-level fixed
effects model to take account of all unmeasured stable cteaistics of the student. We also
employed a different treatment of the five social/behavigiraensions than did Duncan et al.
As justified above, we used a two-dimensional measure oakand behavioral skills in the
models we present in this paper. In contrast, Duncan et alul&neously entered all five
social/behavioral factors into their models and reporffa@ents and standard errors for these
coefficients for each of these scales, net of the effectseobther four.

Our analyses allow a reconsideration of the class pattegentier differences that ap-
pear in the Baltimore BSS. The ECLS-K data have two major @idpes over the BSS data,
namely national representation and a much larger sampe($iz300 vs. an analysis sam-
ple size of 403 for the BSS). A third important differencevbetn the ECLS-K and the BSS
data concerns the historical context; the BSS data conceamale of children who were in
elementary school in the early 1980s, while the ECLS-K chitdare in elementary school in
year 2000 and beyond. The profound change in the relativeatidmal attainment of women
and men (Buchmann et al., 2008) begs the important questihether and how the relative

educational experiences of females and males has changadiat ages.

Results

Gender Differencesin Social/Behavioral Skills

In Table 1, we present the means of our social and behaviaabures by gender, race, and
socioeconomic status for the multiple imputed sample.sG&dd boys by nearly 0.4 standard
deviations at the start of kindergarten on the social/bienalfactor and by a similar amount

on the approaches to learning scileFrom kindergarten to the end of fifth grade, boys fall

further behind girls, lagging by 0.53 standard deviationssocial/behavioral skills and 0.58

Spescriptive information about the approaches to learnsadesrefer to the scale itself, not the orthogonal
residual to the social/behavioral factor that is used asvaréate in our statistical models.
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on approaches to learning by the end of fifth grade. In eveay, ke rated gap in social and
behavioral skills between girls and boys was consideradnigelr than was the gap between
children in poverty vs. nonpoverty families, where povestyneasured based on the prelimi-
nary Census poverty thresholds for 1998 (Westat and Edunzdtiesting Service, 1998). The
black-white gap in social/behavioral skills was about tams size as the poverty gap and is
smaller than the gender gap. Asian students received hayleeage ratings than did the other
racial/ethnic groups; in particular, the Asian-black gapdted social and behavioral skills is

larger than the gender gap.

[Table 1 about here.]

To what extent is the large difference in social and behaviskills explained by family
background variables? Controlling for ethnicity, familgdikground, age, and reading and
math skills reduces the baseline gender gap by only a smallam Table 2 shows that the
female advantage in social and behavioral skills continoigsow from the end of kindergarten
through fifth grade even with the additional controls forgad social/behavioral and academic
skills. Social and behavioral skills have a significanttietaship with reading and math skills,
socioeconomic status, and the presence of a biologicafaththe household. Net of other
factors, Asian students and students from homes wheredfriglhot the primary language are
rated as having relatively high social and behavioral skill

Entwisle et al. (2007) only found a gender gap in conduct ajypwor children in the BSS
data. In contrast to Entwisle et al’s, we find no significamdgr-socioeconomic status inter-
action effects on social/behavioral skills in the much éargnd more samples available from
the ECLS-K study. The estimated interactions remain inBagant regardless of whether so-
cioeconomic status is modeled as a continuous variableE88artiles, or as a dichotomous

poverty variable (see Appendix Table Al).

[Table 2 about here.]
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Academic Achievement

Mean reading and math achievement are presented in Tableehdb panel of the ECLS-K.
Overall, the female advantage on the reading test remaughty constant at about .14 stan-
dard deviations from the beginning of kindergarten to the efififth gradel® Kindergarten
boys have a slight lead on girls on the math test (.04 stardfan@tions) at the start of kinder-
garten, and this gap grows to about 1/4 of a standard dewibgidhe end of fifth grade. By
way of comparison, Entwisle et al. (2007) report no gendéemdince in reading scores in their
BSS sample in first grade and an average difference in fifthegod about 1/4 of a standard
deviation (18 points on the reading CAT relative to a staddhaviation of 73; see Entwisle
et al. (2007), Tables 1 and A1), which is 80% larger than whafind in the ECLS-K. They
further report no gender gap in reading even in fifth gradesfodents who were not on lunch
subsidy. In the ECLS-K, in contrast, there is a persistentige gap in reading scores from
kindergarten through fifth grade. Except at the start of &mgdrten (where the gender gap is
smaller for children from poverty families), there are no signifitdifferences in the gender
gap for either reading or math scores in the ECLS-K (see Agiperable A2).

Table 3 reports the estimated effects of social and behalvasills on reading and math
growth based on four different modeling strategies: OLS et@dith lagged social/behavioral
skills effects, 1V regression with (instrumented) contemgmeous social/behavioral effects,
and fixed effects regression with alternatively contempeoais and lagged social/behavioral
effects. For clarity, Table 3 only presents the coefficidatssocial and behavioral skills; the
full set of OLS estimated model coefficients are presentéppendix Table A3 (the same set
of covariates is used in the IV regression and fixed effectdatsoas well and the full set of
estimates are available upon request). Net of backgrounarfa the contemporaneously mea-

sured social/behavioral factor and the approaches toifgprasidual have a strong relation-

16The gender gap in reading is stable at .14 standard devéatigrardless of whether we compare respondents
who have nonmissing reading scores at the start of kindergand the end of fifth grade (using panel weights)
or if we compare the full samples who have reading scoresdbéyinning of kindergarten with the full sample
who have reading scores at the end of fifth grade (in each chsg cross-sectional weights).
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ship to reading and math performance at the beginning ogkgatten. The size of the effect is
smaller in subsequent waves, which use one-panel laggesunessor social/behavioral skills
and controls for lagged reading and math scores. Howeven, iemhese models, both the so-
cial/behavioral factor and the approaches to learningloasihave a significant positive effect
on both reading and math test performance. The generalpatt¢he coefficients is similar
for the IV and OLS estimates. Unlike Entwisle et al. (2007¢, fimd no significant difference
between the academic returns to social and behavioras $&illgirls and for boysAppendix
Table A4 shows statistical tests for gender differenceblénetfects of social/behavioral skills
on reading and math test scores, academic rating scalesgt@mdion. In every case, we can-
not reject the hypothesis of no difference using the fulldfelependent variables as in our
other analysesBecause the effects do not vary significantly by gender, weice attention to
main-effects models for the rest of this paper.

A more stringent test of the effects of social/behaviorallsion academic outcomes is
afforded by the use of student-level fixed effects modelsss€hmodels remove all stable in-
dividual characteristics including any stable relatiapdietween social/behavioral skills and
academic outcomes from the calculation under the (strasgyraption that the effect of growth
in social/behavioral skills does not vary by grade. Themelsghly significant contemporane-
ous relationship between (relative) growth in social/lvétral skills and growth in cognitive
skills. This is doubtless an overestimate of the causateffesocial/behavioral skills on aca-
demic growth; the contemporaneous relationship might ke tdueffects of academic skill
growth on improved social/behavioral skills, or someth@ige about the student (biological
events, the death of a loved one, etc.) which causes bothl&mhavioral and cognitive mea-
sures to change in the same direction. On the other handnt@eriod lagged fixed effects
models probably underestimate the effects of social/ieralvskills on academic outcomes
(see footnote 13). The contemporaneous fixed effect estg@ae larger than the IV contem-
poraneous effect estimates in fifth grade but generally Ilsmtilan the effect estimates for

other grades. The fixed effects lagged estimates are bed@8érand 2/3 the magnitude of the
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contemporaneous estimates for social/behavioral skiilh the effect remaining significant

for math outcomes but not for reading.
[Table 3 about here.]

Next, we address the total contribution of social and bedravskills to the gender gaps in
math and reading between fifth grade and the beginning okgadten, the end of first grade,
and the end of third grade, respectivéfyThe results that we obtain are very similar regardless
of whether we use OLS or IV regression. Based on the OLS sesuét obtained as a point
estimate that the female advantage in social developmeéné atart of kindergarten accounts
for 46% of the female advantage in reading at the end of fiftdgy and that the math gap
would be 28% larger but for the female advantage in socialeral skills. If we instead base
the calculations on IV regression estimates from the endnafdtgarten, we obtain similar but
slightly smaller contributions of social and behavioraillsko cognitive achievement (34%
for reading, 21% for math). The closer in time we move to fiftade, the smaller is the
contribution of social and behavioral skills as more of gfiect becomes indirect through its
impact on intermediate academic outcomes. These decongpassults, to repeat, are based
on OLS and IV estimates. The fixed effects models concernubkiton of within-student
trajectories, but there is no clear upward trend in readasg $cores for girls relative to boys
between kindergarten and fifth grade. The math test scordgegeyap, in contrast, develops
between the start of kindergarten and the end of fifth gratie.ldgged and contemporaneous
fixed effects results imply the math gap would be 21% and 38&etaespectively but for the
female advantage in social/behavioral skills between the of kindergarten and the end of

fifth; these results bracket the OLS estimates for the samedpef time.

[Table 4 about here.]

In light of the general lack of significant interactions beem gender and the other variables in our models,
we computed the decomposition based on a pooled regresstobath genders (Neumark, 1988; Jann, 2008).
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Social/Behavioral Skills, Retention, and Teacher Academic Ratings

Measures of social and behavioral skills are strongly eeldb other outcomes besides test
scores, and they statistically account for a consideradéqm of gender differences on these
outcomes. One such important outcome is retention in griadine ECLS-K, 16.4% of boys
vs. 12.2% of girls have been retained by the start of 5th grnadh particularly large gender
differences in retention for kindergarten and first gradé estimated instrumental variables
probit regressions where we instrumented the spring gbetadvioral measures and test scores
based on measures from earlier points in tifheThese results (see Table 6) show that low
social and behavioral scores strongly predict retenticet. dfl social/behavioral and academic
scores, girls are significantly less likely to be retaineklimdergarten than are boys. However,
at the end of first grade, the gender difference in retenttesris entirely explained by gender
differences in social/behavioral scores and in reading.thi&yend of third grade, the male
disadvantage in retention has disappeared, but socialeral/loral skills continue to strongly

predict the probability of retention.
[Table 5 about here.]
[Table 6 about here.]

A second teacher-rated set of academic outcome measurddgeaeademic rating scales
(ARS). Unlike with reading scores, the gender gap in readiR& scores continues to grow
between kindergarten and fifth grade (from .22 to .32 stahdeviations), and as with math test
scores, the math ARS trend is favorable to boys, thoughytlemhgs them from a deficit of .15
standard deviations in kindergarten to parity in fifth gréesults not shown). Table 7 shows
the average outcomes of girls and boys in the ECLS on staizédrthath and reading tests, on
standardized teacher evaluations of math and reading denges, and on their standardized

social and behavioral skills as reported two years earlehbir third grade teachers. While

18For statistical reasons, we estimated these models usiftiplaimputation on unweighted samples. The
results are very similar to what we obtain when we estimdiedé models with instrumental variables regression
using weights, stratification, and clustering information
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fifth grade teacher evaluations are not the same as formaégyrghe results in Table 7 mirror
other results (Entwisle et al., 1997; Entwisle et al., 20@73howing that the gender gaps in
teacher evaluations of reading and math achievement aablgdarger (in favor of girls) than

are the gender gaps in reading and math test scores. Tab#® Bladws predicted teacher
fifth grade evaluations based on a set of background vasabifth grade reading and math
test scores, and the evaluations two years earlier of tliestis social and behavioral skift8.

Finally, Table 7 reports the predicted evaluations thatsbhwguld have if they had received
the same average social/behavioral ratings as girls twis\tater. The gender gap in social
and behavioral skills is large enough to explain almost thigres additional gender gap in
teacher reading evaluations over reading test scorest atsiexplains most of the difference
between the considerable male advantage in math test saodethe virtual gender tie on

teacher evaluations of mathematics performance.

[Table 7 about here.]

Discussion

Our results demonstrate that social and behavioral skiddlsaa important resource for school
success in elementary school, both as measured on coge#igeand even more so by teacher
evaluations. Girls have a considerable lead over boys setkkills, and they extend this lead
further over the first six years of schooling. This femaleaudage in social and behavioral
skills accounts for an important component of the gendedextéc advantage in elementary
school. Other research shows that the female advantagademaic achievement persists into
middle school, high school, and college, and may be theeimgist important factor underly-
ing the significant lead that women have over men in rates ltgg® completion (Buchmann
and DiPrete, 2006). The reason for the growing gender gaplia&y changes over the past

forty years in labor market opportunities for women, in affiag life course risks for marriage

®These predictions were made using instrumental variaeg®ssion with lagged instruments for both test
scores and social/behavioral skills.
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and divorce, and in the changing connection between theks and education. But given
the current environment, the production of female edupatiadvantage appears to begin at
the very start of the school career, when girls and boys ¢héeschool systems with average
differences in social and behavioral skills that are lathan the differences we find between
children who live in poverty and those who do not. Thus, wkiteial and behavioral skills
used to function like other skills in creating a life coursiwantage for children born to upper
middle class households, they now have a double effectesipving advantage for one popu-
lation even as they allow another historically disadvaetbgroup — women — to overtake men
in the acquisition of the single most important resourcéendtratification system of a modern
industrial country, namely education.

Duncan et al. (2007) recently argued that early test scomee much bigger effects on
subsequent test scores than do social and behavioral. skiksagree with this conclusion,
but this does not undermine the importance of these skitlhi® size of the gender gap. The
apparent tension between our conclusions and those of D@teapartly stems from our focus
on gender instead of individual-level differences andIpdite believe) from the way they
interpret coefficients. As noted earlier, Duncan et al. mak&ong distinction between what
they call “attention” skills and what they call “socioenmmtal” skills. They find that “ability
to pay attention” effect are moderate in size but that thectsfof “socioemotional skills” are
rarely significant. However, the ECLS-K does not have a pugasure of “attention” skills as
opposed to “socioemotional” skills. Instead, the “apptescto learning” scale consists of a
series of questions about “the child’s attentiveness,ptasgistence, eagerness to learn, learning
independence, flexibility, and organization” and two oles (self-control and interpersonal
skills) jointly concern “respecting the property rightsaihers, controlling temper, accepting
peer ideas for group activities, responding appropridtepressure from peers, skill in forming
and maintaining friendships, getting along with people wtedifferent, comforting or helping
other children, expressing feelings, ideas and opiniopssitive ways, and showing sensitivity

to the feelings of others.” Several of the items in “appr@ascto learning” do not involve
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“ability to pay attention,” and some items within the “appobes to learning” scale do involve
“socioemotional skills,” as do items on the self-controtlanterpersonal skills scales. Even
“ability to pay attention” is partly determined by one’s &wf emotional self-regulation. As a
statistical matter, we find that approaches to learningrisetated with the other two scales and
so we prefer the two-dimensional solution that we used imoadlels. As a theoretical matter,
it is important to disentangle the skills that allow somdait@n to bring a mental organization,
an eagerness to learn (including to please the teachergthrte quality of one’s work), a
drive to follow instructions, an ability to participate effttively in class and (in the process) to
“get along” with the teacher as well as with the other stuglémtthe classroom. This broad
set of skills certainly involves more than “cognitive atien,” but establishing the full set of
dimensions that underlie this complex of skills will requimore research with better d&fa.

Our results are consistent with those of Entwisle et al. 20Ddemonstrating that behavior
plays a strong role in producing gender differences in eiilutal outcomes. Our results differ
from theirs in two important ways. First, while Entwisle dt dound that the gender gap
in reading test scores emerged late in elementary schooisacitlaracteristic only of poor
children, we find gender gaps in both reading and math teses@zross the socioeconomic
distribution that are present as early as the beginningrafedgarten and that do not vary by
socioeconomic status. Second, while Entwisle et al. refhartt gender gaps in social and
behavioral skills were limited to poor children, we find gdyetween male and female social
and behavioral skills across the socioeconomic spectrume. difference between our results
and theirs may be a function of the BSS study’s focus on Baltanor of the earlier time
period (the 1980s) in which the data were collected. Cdytéie gender-specific link between
class and educational attainment has varied enormoudhgipdst sixty years (Buchmann and
DiPrete, 2006), and this historically-varying relatioisimight manifest itself in elementary
school as well as in late adolescence.

The social constructivist perspective largely sees unespgal/behavioral scores by race,

20In this context, it is unfortunate that the NCES is not abledtease the items underlying the five so-
cial/behavioral scales to allow a more thorough study & iggue.

25



class, and gender as evidence of teacher favoritism, thabtchave different expectations
for girls and boys, and that —to again quote Entwisle et &072 — girls “find the student
role more compatible than boys do” (p. 134). Based on ourlteswe conclude that the
social constructivist treatment of social/behaviorallskifferences primarily as evidence of
differences in teacher evaluation criteria — i.e., teadhias — needs to be questioned. Only
a very small (about 5%) of the variance in rated social/bemalskills is between gender,
and gender, race/ethnicity and poverty status togetheuatdor 10% or less of the variance.
Moreover, the effects of social/behavioral skills on tesctatings are statistically indistin-
guishable between boys and girls (see Table A4) and (as weénfisgpplementary analyses)
between poverty and nonpoverty children in the ECLS-K. heotvords, students with higher
social and behavioral skills than others of their same gerudigss, and race generally score
higher on achievement tests and receive higher teacheemia@valuations. Social and be-
havioral skills are not simply a proxy for gender, class,awer differences, even if the school
environment itself is shaped in part by cultural forcesteglao gender, class, and race. Even
within groups defined by gender, class, and race, childremfild the (socially constructed)
student role to be highly “compatible” seem to be placed incagradvantageous position to
learn in school relative to their peers.

Our results imply the need to distinguish analytically betw three theoretically distinct

aspects of the education and evaluational process:

1. Conduct-dependent grading. Conduct-dependent gradiugd occur when teachers
give better grades to students whose behavior conformerliettheir expectations, net
of their academic performance. This corresponds to wharatbholars have termed

“teacher bias” (Alexander et al., 1987; Farkas et al., 1990)

2. "Well-rounded” (as opposed to narrow) academic evabumatriteria. Well-rounded cri-
teria involve academic evaluation that gives greater ttedieatly done homework that
is turned in on time, to class participation, and to otheeatgpof performance that may

be differentially enhanced through better social/behaViskills. Narrow evaluation, in
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contrast, gives greater or total weight to performance stste

3. A socially-enhanced (as opposed to socially neutrathlag environment. A socially-
enhanced learning environment is one where the classroongasized in such a way
that learning (even as measured narrowly by objective)testaaterially enhanced for
those who behave in a way that is maximally compatible withittstitutionalized stu-
dent role. Such an environment may involve the teacher fogusiore attention on
students who display a greater eagerness to learn or gedaetion for the teacher or a
greater willingness to obey the classroom conduct rulesoutd instead involve the use
of group-learning environments where a willingness toipgdte actively or otherwise

show engagement in the group produces enhanced learning.

All three of these aspects of the education process — thdigned conduct-dependent grad-
ing, the breadth of the academic evaluation criteria, aad#iure of the learning environment—
will strengthen the correlation between a student’s cohdnd that student’s grades. All three
aspects, moreover, can involve feedback loops. When tltbée& runs from teacher bias to
lowered self-evaluation, reduced effort and subsequeveri@academic performance, the loop
involves what Farkas et al termed a “self-fulfilling propyt&éand which in the more recent liter-
ature has been termed a “stereotype threat” (Spencer &08B). When the feedback instead
runs through a heightened ability to perform in a “sociahhkanced learning environment”
that uses “well-rounded” academic evaluation criteri@, tfrechanism is the “cumulative ex-
posure” form of a cumulative advantage process (DiPreteEamch, 2006). All three of these
aspects, finally, factor into what Farkas et al. (1990) refitto as the “double reward” for
school attendance and work habits: social/behaviorakstdn factor directly into the evalu-
ation process because grading is conduct-dependentedtigibecause teachers grade based
on “well-rounded” criteria, and indirectly because theitgb classroom learning environment
produces higher learning for students who have requisitdwct and work habits.

Teacher academic ratings are even more strongly affectesthdigl and behavioral skills

than are test scores. Because social and behavioral gidlEso “evaluated” by the teachers
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(quite literally so in the ECLS-K), it is possible that theather’'s evaluations of academic
achievement are biased upward for students that they @gahsabeing well adjusted to the
school environment. However, it is equally possible thatoadionally committed and well-
behaved students gain an advantage from the use of “welldexdl’ evaluation criteria as well
as from the better fit of their skills with the learning enviroent of the classroom.

This advantage can readily be seen in the criteria that éga@re asked to use when con-
structing their academic rating in the ECLS-K. Fifth gradadhers were specifically asked to
rate reading achievement on criteria that include the ptasien of oral reports using logically
organized outlines, the ability to use vocal inflectionjdhexpression and appropriate pacing
to increase listener interest, the use of multiple sougsin information, the taking of good
notes when collecting information for reports, the writioigwell-organized reports, and the
revising of writing to improve organization, increase ithgrand correct errors. These behav-
iors would readily seem to be more consistently producedinyents who have higher levels
of commitment to learning, better organization, strongégrpersonal skills, and better ability
to accept feedback without getting angry. More direct evgdeis supplied from the litera-
ture on elementary school grading, which makes clear tleat@htary teachers typically take
into account student effort, the production of homeworkl Broader types of performance as-
sessment than multiple choice tests when assigning grattadillan et al., 2002; Brookhart,
1993).

In our opinion, the “pure bias” explanation was more plalesibhen the conduct penalty
centered on boys of lower socioeconomic status. But in theSEK data, class plays a com-
paratively minor role in the link between social/behaviaills and academic outcomes, and
the gender gap in performance is readily apparent for miclelks children as well as disadvan-
taged children. The ECLS-K data also reveal a social/benahvskill gap between Asian and
other students, and even (net of other factors) betweerstsigdvhose language at home was
not English and other factors. The parsimonious story thdtlle-class female teachers tend to

favor students like themselves (i.e., middle class git®shot carry over well to the pattern of
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differences in rated social/behavioral skills found in H@LS-K. We do not deny the existence
of teacher bias, but read the results to suggest that theditvkeen social/behavioral skills and
academic outcomes (particularly teacher academic evahgtis flowing largely through a
direct connection between social/behavioral skills armdrigg, and through the link between
social/behavioral skills and more diligent production oftrework and other classroom exer-
cises that factor into the teacher’s evaluation. The sapedcial and behavioral skills of girls
would therefore produce a stronger female advantage irseg@rades determined through the
use of “well-rounded” academic evaluative criteria. Indieeloxby (2000) used exogenous
variation in classroom composition to show that boys as alyirls gain on both math and
reading achievement from having more girls in the classroehile Whitmore (2005) ob-
tains similar findings for first and second grades using data the Tennessee Project STAR
experiment. If the greater social and behavioral skillsidégroduce spillover effects on stan-
dardized tests for both girls and boys, it would seem thagthies that students (whether boy
or girl) with high social and behavioral skills produce foemselves are something more than
pure bias in teacher evaluation.

Should teachers use “well-rounded” as opposed to “narroiéréa when they evaluate stu-
dents? In some historical contexts, evaluative criterigel@early been manipulated in order
to produce an intended result; thus, the Harvard, Yale, amtéton modified their admis-
sions criteria early in the 20th century to favor “well-ral@d” applicants in order to reduce
the number of Jewish and other ethnic students who would a@dmmission (Karabel, 2005).
Evaluation criteria may instead be shaped either condgieusinconsciously to match antic-
ipated skill-demands on students in future roles. Thus ¢ésdiabove), Duncan, Featherman,
and Duncan (1972) argued that the content of IQ tests wagrss$io closely approximate the
cognitive skills needed to perform well in high status oatigns. Specialized (and highly gen-
dered) evaluation criteria may have been applied in higbkysegregated high school classes
in cooking or home economics early in the 20th century. Iddée the extent that teachers

believe that the teaching of social and behavioral skillspeeially in early elementary grades
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— is an important part of their job, then social and behaviskdls would be expected to play
an important role in the overall evaluation process. Thessiderations suggest that the im-
pact of social and behavioral skills on academic perforraascwell as the size of the gender
gap in academic performance is historically variable, alpob of the particular institutional
environment of the time. This does not make the connectiethsden social/behavioral skills
and academics any less real, but it does point to the impmetahbetter understanding how
and why these connections exist.

Our results also highlight the subtle interconnectionsvben inequalities based on social
class, race, and gender. The linkage between class andrgéifideences found in the Bal-
timore Beginning School Study are largely absent in the EGLShis would seem to be a
puzzle in light of the apparent connection between classtlaadyender gap in educational
attainment (King, 2000). However, Buchmann and DiPreté§2@ound that a large social
class component to the gender-spedifend in attainment did not imply that the gender gap
was equally strongly structured by class at every cohore HEGLS-K results could imply that
when cohorts born in the middle 1990s finish their schoolimg,may see (if current trends
continue) even a larger gender gap in educational attainthan we see at present, but rela-
tively modest differences in this gender gap across the@soonomic spectrum. Alternatively,
it could be that a relatively small gender gap at the top ofstte@oeconomic spectrum will be
maintained through other mechanisms than class-specifegelifferences in the production
of social and behavioral skills. Additional data from catgtudies at older ages are needed to
answer this question.

The large and growing gender gap in education is almostingrtwwering the level of
gender inequality in American society, but at the same titmeay indicate a deficient cohort-
level supply of educational skills, which would both retaaconomic growth and heighten
economic inequality. To the extent that stagnant levelslatational attainment by successive
cohorts of American males are related to their distribudbrocial and behavioral as well as

cognitive skills, the determination of strategies by whachh schools and families can increase
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the prevalence of these skills should be an important goadoiological research.

[Table 8 about here.]

[Table 9 about here.]

[Table 10 about here.]

[Table 11 about here.]
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Table 1. Means of Dependent Variables, Kindergarten thdtifih Grade

| Boys | Girls | PooP | Not poor| Black | White | Hispanic| Asian |

Reading

Beginning of K| -0.078| 0.080 | -0.491| 0.129 | -0.208| 0.193| -0.417 | 0.236

End of K -0.082| 0.085| -0.472| 0.124 | -0.251| 0.160| -0.294 | 0.258

1st -0.075| 0.077 | -0.520| 0.141 | -0.284| 0.179| -0.307 | 0.209

3rd -0.073| 0.075| -0.680| 0.197 | -0.430| 0.237| -0.327 | 0.091

5th -0.061| 0.063| -0.668| 0.183 | -0.480| 0.244| -0.318 | 0.098
Math

Beginning of K| 0.005 | -0.005| -0.537| 0.141 | -0.373| 0.249| -0.421 | 0.131

End of K 0.033 | -0.034| -0.512| 0.135 | -0.436| 0.245| -0.367 | 0.133

1st 0.065 | -0.067| -0.547| 0.148 | -0.486| 0.241| -0.299 | 0.045
3rd 0.112 | -0.116| -0.629| 0.182 | -0.555| 0.252| -0.278 | 0.135
5th 0.114 | -0.118| -0.609| 0.167 | -0.625| 0.243| -0.208 | 0.265

Social/Behavioral Factor

Beginning of K| -0.203| 0.210 | -0.241| 0.063 | -0.249| 0.083| -0.039 | 0.026

End of K -0.199| 0.205| -0.247| 0.065 | -0.291| 0.091| -0.042 | 0.116

1st -0.193| 0.199 | -0.203| 0.055 | -0.266| 0.075| -0.004 | 0.107
3rd -0.203| 0.209| -0.281| 0.082 | -0.334| 0.077| 0.016 | 0.313
5th -0.247| 0.255 | -0.276| 0.076 | -0.323| 0.058| 0.056 | 0.402

Approaches to Learning

Beginning of K| -0.209| 0.215 | -0.270| 0.071 | -0.247| 0.075| -0.032 | 0.161

End of K -0.219| 0.226 | -0.270| 0.071 | -0.252| 0.073| -0.037 | 0.223

1st -0.193| 0.198 | -0.250| 0.068 | -0.292| 0.080| -0.024 | 0.197
3rd -0.241| 0.248 | -0.314| 0.091 | -0.280| 0.070| -0.035 | 0.387
5th -0.279| 0.287 | -0.330| 0.090 | -0.331| 0.074| 0.001 | 0.451
N 5430 | 5440 | 1970 8880 1210 | 6270 | 2000 900

a8Measured against the U.S. Census Poverty Thresholds
bSample size as of the beginning of kindergarten
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Table 2: OLS Estimates of the Relationship between Demigdfactors and Social/Behavioral Skills: K-5th Grade

Social/Behavioral Skills

Approaches to Learning

Beginning of K End of K 1st 3rd 5th Beginning of K | End of K 1st 3rd 5th

Female 0.398*** 0.408*** 0.145%* | 0.177*** 0.240*** 0.235*** 0.261*** 0.333%** 0.360%*** 0.384***

(.038) (.035) (.031) (.03) (.039) (.035) (.038) (.039) (.04) (.042)

Black -0.097 -0.021 -0.080 0.002 -0.011 -0.019 -0.091 0.021 -0.050 -0.070

(.058) (.057) (.052) (.057) (.06) (.063) (.082) (.073) (.059) (.067)

Hispanic 0.109* 0.170** -0.006 0.026 0.050 0.048 0.051 0.051 0.117* 0.055

(.054) (.053) (.046) (.047) (.065) (.066) (.079) (.064) (.056) (.053)

Asian -0.052 0.082 0.048 0.059 -0.036 0.002 0.170* 0.212** 0.208*** 0.184**

(.063) (.059) (.062) (.049) (.076) (.076) (.076) (.063) (.059) (.057)

Home language is not English -0.000 0.063 0.034 0.086 0.133* 0.129* 0.111 0.117 0.081 0.120*
(.07) (.069) (.057) (.047) (.058) (.059) (.075) (.064) (.058) (.054)

SES 0.036 0.015 -0.002 -0.017 0.046* 0.017 0.081** 0.093** 0.088** 0.075**

(.021) (.021) (.015) (.016) (.021) (.019) (.024) (.024) (.025) (.023)

No Biological Father Present -0.191* -0.150* -0.059 0.004 -0.120 -0.127* -0.160* -0.147 -0.211** -0.138
(.078) (.068) (.059) (.049) (.073) (.058) (.066) (.07) (.072) (.068)

No Father Present 0.063 0.035 -0.046 -0.103 0.001 -0.026 0.015 0.028 0.144 0.072

(.085) (.079) (.066) (.059) (.078) (.06) (.068) (.076) (.076) (.066)

Age 0.042* 0.063** 0.014 0.008 0.017 0.012 0.001 -0.004 0.001 -0.010

(.019) (.02) (.015) (.015) (.017) (.017) (.018) (.021) (.019) (.015)

Social/behavior factor (lagged) 0.625%** 0.393*** 0.393*** 0.386***
(.018) (.025) (.022) (.025)
Approaches to Learning residual

(lagged) 0.616*** 0.371%** 0.407*** 0.414%+*

(.016) (.02) (.025) (.025)

Readin(? 0.112%** 0.114%** 0.020 0.054** 0.027 0.044 0.060 0.081* 0.031 0.043

(.026) (.028) (.021) (.021) (.028) (.026) (.03) (.034) (.033) (.03)

Math 0.179*+* 0.312%+* 0.066** | 0.127*** 0.129%+* 0.213*+* 0.060* 0.105%** 0.089** 0.1171%+*

(.031) (.031) (.022) (.024) (.029) (.028) (.022) (.023) (.027) (.026)
Constant -0.150%** -0.198%*** -0.033 -0.082** -0.099* -0.087* -0.087* | -0.151** | -0.162** | -0.173**

(.037) (.035) (.029) (.028) (.036) (.034) (.037) (.034) (.039) (.036)

8Reading and Math are measured contemporaneously for BeginK and lagged one period for other panels.



Table 3: Estimated Effects of the Social/Behavioral Faetwd the Approaches to Learning
Residual on Reading and Math Test Scores, Using Four Difféstimation Methods

OoLS IV contemporaneoug Fixed Effects Fixed Effects
Contemporaneous Lagged
Reading Math Reading Math Reading ‘ Math ‘ Reading ‘ Math
End of kindergarten (same for all panels)
Social/Behavioral| 0.029* | 0.072** | 0.044* | 0.106*** | .039*** 032+ .016 .021*
Learning Residuall 0.019 | 0.051*** 0.038 | 0.099*** | 045*** .022* .009 .009
End of First Grade
Social/Behavioral | 0.047** | 0.067*** 0.057 0.106** | .039*** .032%** .016 .021*
Learning Residual| 0.082*** | 0.094*** | 0.174* | 0.228*** | .045%** .022* .009 .009
End of Third Grade
Social/Behavioral | 0.073*** | 0.066*** | 0.119*** 0.047 .039%** .032%** .016 .021*
Learning Residual| 0.054*** | 0.080*** | 0.107* 0.135* .045%** .022* .009 .009
End of Fifth Grade
Social/Behavioral | 0.034*** | 0.032** 0.026* | 0.032** | .039*** 032+ .016 .021*
Learning Residual| 0.026* | 0.032** 0.043 0.094* .045%* .022* .009 .009
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Table 4: Estimated Contribution of the Gender Gap in Sd@&lavioral Skills to the Gender Gap in Reading and Math Teste3

OLS v
Start K-5th Grade 1st-5th Grade End K-5th Grade | 1st-5th Grade
Reading | Math Reading | Math Reading] Math Reading | Math
Total Mean Difference -0.12 0.23 -0.12 0.23 -0.12 0.23 -0.12 0.23
(Male-Female)
Explained Baseline] -0.001 -0.002 0.001 -0.000 -.003 -0.004 0.001 -0.004
Social | -0.045*** | -0.048*** | -0.034*** | -0.035*** | -0.030** | -0.028*** -0.026** -0.034***
Learn | -0.012** | -0.018*** | -0.010** | -0.014** | -0.012* | -0.020*** -0.009 -0.013*
Read -.024** -0.008 | -0.067*** | -0.021** | -0.014* .012 -0.043** -0.0004
Math .004 .005 .030** .070** -.020 -.030 -.002 -.003
Proportion of Difference 0.46 -0.28 0.36 -0.21 0.34 -0.21 .28 -0.20
Explained By
Social/Behavioral Skills

Note: A positive sign in “proportion of difference expladianeans that the female lead would be reduced by the indi@at®unt if social/behavioral

were equalized across genders.

skills were equalized across genders. A negative sign ntbahshe male lead would be larger by the indicated amourddiat’behavioral skills



Table 5: Estimated Effects of the Social/Behavioral Faetwl the Approaches to Learning
Residual on Reading and Math Academic Rating Scales, Using Bifferent Estimation

Methods
OoLS IV contemporaneous  Fixed Effects Fixed Effects
Contemporaneous Lagged
Reading ‘ Math ‘ Reading| Math Reading ‘ Math ‘ Reading ‘ Math
End of kindergarten (same for all panels)
Social/Behavioral | .213*** | .246*** | 296*** | .349%** | 297+ 285%** | Q54x** .041*
Learning Residual| .163*** | .167*** | .289*** | 294*** | 198*** 165%** .026* .016
End of First Grade
Social/Behavioral | .116*** | . 112*** | 221** 199%* | 297%* 285%** | 054*** .041*
Learning Residual| .146*** | ,128*** | 405** | .337** | .198** | ,165*** .026* .016
End of Third Grade
Social/Behavioral | .132*** | .098** | .177*** 113 297+ 285%** | 054x** .041*
Learning Residual| .136*** | .091*** | 435%** .283* .198*** 165%** .026* .016
End of Fifth Grade
Social/Behavioral | .168*** | | 115%** | 325%* | 210** | 297*** 285%** | 054*** .041*
Learning Residual| .121*** | [118*** | .340** | .318* | ,198*** 165%** .026* .016
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Table 6: Probit Regression of the Probability of Retentibtha End of Kindergarten, First
Grade, and Third Grade, Conditional on Not having been Busly Retained.

| | Kindergarten| First Grade| Third Grade|

Social/Behavioral Skills 0.917 0.736*** 0.790*
(.047) (.058) (.082)
Approaches to Learning Residual 0.711*** 0.475%** 0.586***
(.046) (.052) (.078)
Math Test Score 0.736* 0.799 0.767
(.096) (.12) (.13)
Reading Test Score 0.844 0.509*** 0.880
(.12) (.07) (.17)
Female 0.750%** 1.027 0.993
(.052) (.073) (.1)
Black 0.684** 1.240* 1.265*
(.067) (.12) (.14)
Hispanic 0.613*** 0.901 0.884
(.059) (.08) (.1)
Asian 0.850 0.783 0.671
(1) (.12) (.14)
Home Language Not English 0.898 0.866 0.975
(1) (.087) (:13)
SES 0.999 0.954 0.833***
(.033) (.037) (.044)
No Biological Father Present 1.033 1.052 0.923
(.12) (.096) (.12)
No Father Present 1.024 0.906 1.158
(.12) (.089) (.17)
Age 0.789*** 0.879*** 0.914*
(.025) (.024) (.033)
N 11300 10920 10330

Social/behavioral skills and academic test scores areums@ss of the spring of the indicated
year and are instrumented with lagged social/behaviorid skd lagged academic test scores.

Exponentiated coefficients; Standard errors in parenghese

* p<0.05, ** p< 0.01 *** p < 0.001
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Table 7: Mean Differences between Girls and Boys on Fifthdéracademic and Third Grade

Social Outcomes

(Males with Female
Means on
Social/Behavioral
Variables)

Variable Females Males Male -
Female
5th Grade Math Test Scores -.118 (.041) .114 (.036) .232
5th Grade Reading Test .063 (.039) -.061 (.038) -.124
Scores
.002 (.035) -.002 (.032) -.004
5th Grade Teacher Math
Evaluations
.160 (.036) -.115 (.033) -.275

5th Grade Teacher Reading
Evaluations
3rd Grade Social Scale .209 (.034) -.203 (.030) -412
3rd Grade Learning Residual 133 (.031) -.129 (.033) -.262

(Males with Own Means .104 .106 .002
Sth Grade Predicted Math | 4, social /Behavioral
Evaluation with Sample Variables)
Means on Covariates

243 139

(Males with Female

Means on

Social/Behavioral

Variables)

(Males with Own Means 242 -.052 -.294
Sth Grade Predicted Reading 4, social /Behavioral
Evaluation with Sample Variables)
Means on Covariates

129 -0.113

Note: Covariates in the predicted evaluation models aiegpeading and test scores, gender, race,
age, whether ever retained a grade, SES, whether bioldgiter lives in the household, whether any
father lives in the household, third grade social scale bind grade learning-residual scale. The math
and reading scores and the social and learning residuassace treated as endogenous and all further
lagged math and reading test scores and social and leagsityal scores are used as instrumental

variables.
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Table Al. Estimates of Social/Behavioral Skills Measure®fthe Start of Kindergarten on

Gender and Poverty Status

Social/Behavigrapproaches to
Factor Learning
Black -0.098 -0.015
(.058) (.057)
Hispanic 0.107* 0.175***
(.054) (.053)
Asian -0.045 0.085
(.062) (.059)
Home Language not English 0.003 0.075
(.07) (.07)
Female 0.398*** 0.404***
(.041) (.039)
Poverty -0.098 -0.109
(.072) (.079)
Female*Poverty 0.011 0.034
(.1) (.11)
No Biological Father Present  -0.192* -0.147*
(.079) (.068)
No Father Present 0.074 0.049
(.085) (.079)
Age 0.041* 0.064**
(.019) (.02)
Reading Test Score 0.116*** 0.115%**
(.027) (.028)
Math Test Score 0.183*** 0.311%**
(.03) (.031)
Constant -0.134*** -0.185***
(.038) (.036)
N 10870 10870

Standard Errors are in Parentheses. *=p <.05; ** = p <.017p .001
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Appendix Table A2. Gender Gap in Reading and Math Test ScamesSocial Behavioral
Skills, by Poverty Status

| | Not Poor | Poor | Difference|
Reading Boys | Girls | Gap | Boys | Girls | Gap
Start K 0.027 | 0.239] -0.213| -0.514| -0.471| -0.043 *
End K 0.022 | 0.234| -0.212| -0.519| -0.430| -0.088 No
End 1st 0.065 | 0.222| -0.157| -0.632| -0.418]| -0.214 No
End 3rd 0.107 | 0.293| -0.187| -0.738| -0.626 | -0.111 No
End 5th 0.124 | 0.246| -0.122| -0.769| -0.573| -0.196 No
Math
Start K 0.127 | 0.156| -0.029| -0.506| -0.565| 0.059 No
End K 0.146 | 0.123| 0.023 | -0.442| -0.575| 0.133 No
End 1st 0.215] 0.077| 0.138 | -0.532| -0.560| 0.029 No
End 3rd 0.287 | 0.071| 0.216 | -0.536| -0.714| 0.178 No
End 5th 0.274 | 0.054| 0.220 | -0.498| -0.715| 0.217 No

Social/Behavioral Factor
Start K -0.146| 0.288]| -0.434| -0.445| -0.061| -0.384 No
End K -0.137| 0.282| -0.420| -0.456| -0.062| -0.394 No
End 1st -0.131| 0.254| -0.386| -0.438| 0.011 | -0.450 No
End 3rd -0.138| 0.315| -0.452| -0.445| -0.130| -0.315 No
End 5th -0.177| 0.341| -0.518| -0.514| -0.047 | -0.467 No

Approaches to Learning
Start K -0.142| 0.300]| -0.442| -0.488| -0.077| -0.410 No
End K -0.148| 0.306| -0.454| -0.516| -0.052| -0.464 No
End 1st -0.125| 0.273| -0.399| -0.460| -0.057| -0.403 No
End 3rd -0.167| 0.366| -0.533| -0.513]| -0.132| -0.382 No
End 5th -0.192| 0.387| -0.580| -0.610| -0.061| -0.549 No

*p< .05, " p < .01, ** p <.001
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Appendix Table A3 OLS Estimates of the Effects of Social/@ebral Skills on Academic Achievement: K-5th Grade
‘ Reading ‘ Math
Beg. of K End K 1st 3rd 5th Beg. of K End K 1st 3rd 5th
Female 0.050 0.041 0.021 0.059* 0.026 -0.130%* | -0.116*** | -0.154*** | -0.220*** -
0.108***
(.033) (.023) (.028) (.026) (.021) (.032) (.034) (.026) (.023) (.02)
African-American 0.019 0.011 -0.018 -0.123* | -0.104* | -0.167** | -0.142%* | -0.165** | -0.187*** | -0.153**
(.047) (.043) (.044) (.047) (.041) (.048) (.04) (.038) (.049) (.044)
Hispanic -0.127* 0.085 -0.021 -0.047 -0.038 | -0.183* -0.029 -0.039 -0.049 0.039
(.057) (.046) (.044) (.035) (.029) (.048) (.04) (.041) (.049) (.034)
Asian 0.212* 0.068 0.031 -0.072 -0.030 0.057 -0.007 -0.122* -0.009 0.104**
(.079) (.046) (.045) (.044) (.038) (.058) (.057) (.047) (.047) (.033)
Home language not Englisn  -0.260*** 0.018 -0.109* | -0.095* | -0.034 | -0.230*** -0.036 -0.017 0.001 0.008
(.065) (.047) (.048) (.041) (.034) (.048) (.035) (.038) (.037) (.036)
SES 0.329%** 0.009 | 0.062*** | 0.140%** | 0.058*** | 0.319*** 0.019 | 0.092** | 0.118** | 0.050***
(.022) (.014) (.015) (.013) (.011) (.019) (.013) (.014) (.015) (.01)
No Biological Father Preserjt -0.150*** 0.016 -0.027 -0.033 0.024 -0.134** -0.022 -0.002 -0.047 -0.032
(.04) (.04) (.049) (.039) (.036) (.048) (.037) (.041) (.042) (.034)
No Father Present 0.003 -0.083 -0.027 0.004 0.043 -0.041 -0.039 -0.005 0.028 0.039
(.047) (.042) (.056) (.05) (.041) (.054) (.043) (.044) (.052) (.044)
Age 0.154%** -0.003 -0.010 -0.014 | -0.024* | 0.204*** 0.047** 0.002 -0.025* -
0.043%**
(.021) (.012) (.012) (.013) (.0094) (.019) (.014) (.011) (.012) (.009)
Social/behavior factGr 0.193*** 0.029* | 0.047** | 0.073** | 0.034*** | 0.209*** 0.072%* | 0.067** | 0.066*** | 0.032**
(.017) (.011) (.015) (.015) | (.0099) (.017) (.012) (.013) (.013) (.011)
Learning residual 0.178*** 0.019 0.082*** | 0.054*** 0.026* 0.243*** 0.051*** | 0.094** | 0.080*** | 0.032**
(.016) (.011) (.017) (.013) (.011) (.015) (.011) (.013) (.016) (.011)
Reading (t-1) 0.711%* | 0.545%* | 0.477** | 0.698*** 0.149* 0.041* | 0.151*** | 0.118**
(.022) (.025) (.018) (.016) (.061) (.016) (.019) (.016)
Math (t-1) 0.148* | 0.184* | 0.194*** | 0.138*** 0.642%* | 0.636*** | 0.543** | 0.727*+*
(.019) (.02) (.018) (.016) (.047) (.018) (.015) (.015)
Retained -0.616*** | -0.243*** | -0.132** -0.459*** | -0.163** -0.031
(.046) (.057) (.039) (.069) (.055) (.036)
Constant 0.071* -0.028 0.049 0.052 0.015 0.206*** 0.106** | 0.135** | 0.175*** | .Q72***

aThe social/behavioral skills measures are contemporahemeasured for the beginning of K panel, and are lagged ernedfor the other panels.




Appendix Table A4 OLS Estimates of Gender Differences in the Effects of Socidi#oral Skills on Academic Outcomes.

[AS]

Social/Behavioral Factor Approaches to Learning Residual
Test Score Teacher Rating Test Score Teacher Rating
Main Effect | Male-Female| Main Effect | Male-Femalel Main Effect | Male-Female| Main Effect | Male-Female
Reading
Beginning of K | 0.175*** -0.042 0.271*** -0.000 0.153*** -0.053 0.217*** -0.009
End of K 0.027 -0.006 0.220*** 0.017 0.021 0.002 0.174*** 0.024
End of 1st Gradg  0.037* -0.024 0.101** -0.032 0.047* -0.076** 0.139*** -0.016
End of 3rd Gradg 0.058** -0.033 0.123*** -0.018 0.052* -0.005 0.138*** 0.005
End of 5th Gradg  0.045** 0.023 0.174*** 0.012 0.028* 0.004 0.106*** -0.033
Math
Beginning of K | 0.189*** -0.045 0.289*** -0.014 0.231*** -0.026 0.204*** 0.012
End of K 0.084*** 0.028 0.270*** 0.052 0.060** 0.019 0.163*** -0.007
End of 1st Grade 0.060** -0.016 0.080* -0.068 0.081*** -0.029 0.134** 0.011
End of 3rd Gradg 0.061** -0.011 0.082* -0.033 0.068** -0.027 0.089** -0.004
End of 5th Gradg ~ 0.018 -0.031 0.152%** 0.079 0.019 -0.030 0.134** 0.033
Retention
End of K -0.076 0.207 -0.165* 0.103
End of 1st Gradg -0.169* 0.067 -0.154 0.111
End of 3rd Grade  -0.108 0.099 -0.225* -0.009

Note: Control Variables are Identical with Modgleesented in Table &

The Main Effect is Specified with Female as the Reference f&rou
*=p <.05;* =p<.01; ** =p<.001
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Figure 1: Covariance Structure Model for the Effects of SBehavioral Skills on Reading

Test Scores
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