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Abstract:

Given the mixed results of previous studies on the benefits of single-sex schooling, scholars have
called for research on differences in the effects of single-sex schooling based on student and
school characteristics. We sought to examine the associations of a range of student
characteristics with attitudes and achievement among students attending an all-girls public
middle school in the southwestern United States. Predictor variables included demographic
factors (i.e., race, family income), prior academic achievement, gender stereotyping, and gender
identity (i.e., gender typicality, peer preferences). Prior academic achievement predicted later
achievement and persistence in the single-sex school. School-related stereotyping was
associated with success in and connection to the single-sex school; school connection was also a
significant moderator of the relation between stereotyping and academic performance. Gender-
typed peer preferences were associated with school connection and persistence. Overall, results
indicate that student characteristics, as well as issues of “fit” with the specific school, are
associated with students’ connection to and success in single-sex educational environments.
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Introduction

Single-sex schools are common in many countries, such as Australia, Belgium, New
Zealand, and Saudi Arabia (Australian Bureau of Statistics, 1997; Baker, Riordan, & Schaub,
1995; Baki, 2004), but are relatively rare in the United States. However, in recent years there
has been increasing interest in single-sex schooling in the United States (Thompson &
Ungerleider, 2004). According to the National Association for Single-Sex Public Education,
there are currently over 90 single-sex public schools in the United States and more than 400
additional public schools that offer single-sex classes (NASSPE, 2010). Findings of empirical
research on outcomes in single-sex versus coeducational environments have been mixed; based
in part on these mixed results, some educators and researchers have argued that single-sex
schools may be beneficial for some—nbut not other—students. The purpose of the present study
was to examine whether individual differences among students were predictive of their success
within a public, single-sex middle school. Predictor variables included demographic factors,
prior academic achievement, gender stereotyping, and gender identity. We examined the utility
of these variables for predicting each of three outcomes: perceptions of school connection,
academic performance, and persistence (i.e., whether the student continued to attend the single-
sex school).

Despite the recent wave of interest in public single-sex schooling in the United States,
research on the overall effectiveness of single-sex schools has generally focused on private
schools (e.g., Lee & Bryk, 1986; Riordan, 2002) or public schools in educational systems that are
meaningfully different from the American system (e.g., Nigeria, Northern Ireland, Thailand,
Cairns, 1990; Jimenez & Lockheed, 1989; Lee & Lockheed, 1990). Little research has examined

the effectiveness of American public single-sex schools as compared to similar coeducational
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schools; arguments for the efficacy of single-sex public schools are often based on assumptions
about gender differences in learning styles or the efficacy of gender segregation for decreasing
classroom disruptions (Barnett & Rivers, 2004; Gurian, 2001; Sax, 2005). Proponents of single-
sex education argue that single-sex programs are superior to coeducational programs in terms of
student achievement, student attitudes, and school climate (Lee & Bryk, 1986, 1989; Riordan,
1994, 2002; Streitmatter, 1999). Opponents of single-sex education argue that single-sex
programs are no more effective academically than coeducational programs and may have
negative impacts on students’ attitudes or gender stereotyping (Campbell & Sanders, 2002;
Datnow, Hubbard, & Woody, 2001; Signorella, Frieze, & Hershey, 1996).

Findings of empirical research on outcomes in single-sex versus coeducational
environments have been mixed, with some studies finding improved outcomes in single-sex
environments (Lee & Bryk, 1986, 1989; Riordan, 1994, 2002; Streitmatter, 1999), others finding
no advantages (LePore & Warren, 1997; Shmurak, 1998; Wood & Brown, 1997), and still others
finding mixed results (AAUW, 1998; Bracey, 2006; Mael, 1998; Singh, Vaught, & Mitchell,
1998; U.S. Department of Education, 2005). Thus, scholars in the field have called for research
examining whether the efficacy of single-sex schooling varies as a function of student
characteristics such as gender, age, race, and socioeconomic status (Mael, 1998; Salomone,
2006).

In the present study, we examined several social group and individual differences that
might predict students’ success within an all-girls school in the southwestern United States. The
first set of predictors included demographic factors such as family income and race. The second
set of predictors included indices of prior academic achievement, including reading and math

standardized test scores. The third set of predictors examined the effects of gender stereotype
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endorsement. The fourth set of predictors examined the effects of gender identity variables (i.e.,
gender typicality and peer preferences).
Socioeconomic Status

Some researchers have proposed that single-sex schools are particularly beneficial for
students from economically disadvantaged backgrounds. Support for this hypothesis comes from
a series of studies that indicated advantages of single-sex over coeducational environments in
private Catholic schools, but not independent (i.e., non-religious) private schools (Lee, 1998; Lee
& Bryk, 1986; Lee & Marks, 1990; Lee, Marks, & Byrd, 1994). Lee and colleagues have
proposed that these findings may be explained by socioeconomic differences between students
who attend Catholic schools, which are typically fairly inexpensive and thus draw students from
a range of economic backgrounds, and students who attend independent private schools, which
are typically expensive and thus draw students primarily from economically advantaged
backgrounds. This and other research has led some scholars to conclude that there is a
meaningful positive impact of attending a single-sex school among economically disadvantaged,
but not economically advantaged, students (Riordan, 1990, 2002).

We tested whether individual differences in socioeconomic status were associated with
student success within a single-sex school context. We predicted that, as in coeducational
schools, family income level would be positively related to academic performance (hypothesis
la). We did not, however, expect that family income status would be associated with students’
connection to or persistence at the single-sex school.

Race
The resurgence of interest in single-sex schools has focused primarily on students of

color, particularly African American and Latino students from economically disadvantaged


http://dx.doi.org/10.1007/s11199-010-9904-1�
http://kuscholarworks.ku.edu/dspace/�

Patterson, M. M., & Pahlke, E. (2011). Student Characteristics Associated With Girls’ Success in a Single-Sex School. Sex Roles,

65, 737-750. Publisher’s official version: http://dx.doi.org/10.1007/s11199-010-9904-1.
Open Access version: http://kuscholarworks.ku.edu/dspace/.

backgrounds (Gewertz, 2007; Riordan, 1994; Salomone, 2006). Riordan (1994) has argued that
single-sex schools may be especially beneficial for African American and Latino students
because the single-sex schools that serve predominately minority students have positive
characteristics, such as an academically-focused school culture and strict discipline, that tend to
be lacking in public coeducational schools that serve these populations.

Results of some empirical studies have been less positive, however. For example,
Jayaratne, Thomas, and Trautman (2003) found that whereas European American girls who
participated in an all-girls science enrichment program showed higher interest in science
compared to girls who had not participated, minority girls who participated showed less interest
in science than girls who had not participated. In addition, it is often difficult to separate the
effects of race and ethnicity from the effects of socioeconomic variables that are correlated with
race and ethnicity. Thus, one must be cautious in interpreting findings of racial or ethnic
differences in students’ success within single-sex environments.

We tested whether students’ racial and ethnic background was associated with students’
attitudes toward and success within a single-sex school context. We predicted that, consistent
with the persistent racial/ethnic education gaps in the United States (Planty et al., 2009), African
American and Latina students would show poorer academic performance than their Asian
American and European American peers (hypothesis 2a).

Prior Academic Achievement

A number of proponents of single-sex schools have argued that a major advantage of
such schools is their strong academic orientation (Lee, 1998; Riordan, 1990, 1994). To the
extent that single-sex schools have a strong academic orientation, students’ prior academic

achievement is likely to influence their attitudes toward and success in single-sex schools.
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We tested whether individual differences in prior academic achievement were associated
with student success within a single-sex school context. The mission of the single-sex school
being studied included a focus on academics, particularly science, technology, math, and
engineering (STEM) careers, and on promoting leadership. We predicted that those girls with
greater prior achievement in these domains (e.g., math) would show greater satisfaction with,
success in, and persistence at the school than those girls with poorer prior achievement in these
domains (hypotheses 3a, 3b, and 3c).

Gender Stereotyping

Some research has examined the role of stereotyping within the single-sex schooling
environment, but typically as an outcome rather than a predictor variable (Gwizdala &
Steinback, 1990; Harris, 1986; Jimenez & Lockheed, 1990; Lee et al., 1994; Signorella et al.,
1996). Researchers have not typically examined questions regarding the effects of students’
initial gender stereotypes on their satisfaction with or success in single-sex environments. To the
extent that the single-sex school environment reinforces traditional gender roles (e.g., a girls’
school emphasizing cooperation over competition), students with traditional gender role attitudes
should react more positively to single-sex environments than students with egalitarian attitudes.
However, to the extent that the single-sex environment provides alternatives to traditional gender
roles (e.g., promotes participation in activities typically reserved for the other gender), students
with egalitarian gender role attitudes should react more positively to single-sex environments
than students with traditional gender role attitudes. In the current study we examined these
conflicting hypotheses by examining the relations among endorsement of gender stereotypes and

perceptions of connection to a single-sex environment (exploratory test 4a).


http://dx.doi.org/10.1007/s11199-010-9904-1�
http://kuscholarworks.ku.edu/dspace/�

Patterson, M. M., & Pahlke, E. (2011). Student Characteristics Associated With Girls’ Success in a Single-Sex School. Sex Roles,

65, 737-750. Publisher’s official version: http://dx.doi.org/10.1007/s11199-010-9904-1.
Open Access version: http://kuscholarworks.ku.edu/dspace/.

A second, related question is whether gender stereotypes influence students’ academic
performance. Although a number of theories predict relations between stereotype endorsement
and interest in gender stereotyped domains (e.g., Liben & Bigler, 2002; Wigfield & Eccles,
2000), relatively few studies have examined relations between stereotype endorsement and
students’ actual performance. Of these, some studies report endorsement of gender stereotypes
about STEM fields to be negatively correlated with girls’ performance in these domains, as
measured by grades or test scores (Boswell, 1985; Fennema & Sherman, 1977, 1978). Other
studies, however, have failed to find links between students’ stereotype endorsement and their
academic performance (Oakes, 1990). We predicted that endorsement of gender stereotypes in
school-related domains (e.g., science) would be related to students’ academic performance
within and persistence at the single-sex school, with those students who were higher in gender
stereotype endorsement having poorer grades and being less likely to continue attending the
single-sex school than those students who were lower in gender stereotype endorsement
(hypotheses 4b and 4c).

Gender ldentity

One argument for single-sex schools is that gender role norms at single-sex schools may
be more flexible than those seen at coeducational schools (Caplice, 1994; Lee & Bryk, 1986).
Gender role norms and gender identity may be especially important among middle school
students due to gender intensification processes in early adolescence (Galambos, Almeida, &
Petersen, 1990; Huston & Alvarez, 1990). To the extent that they foster flexible gender norms,
single-sex schools may be more accepting of students who do not conform to traditional gender
roles than coeducational schools, and thus students with less traditional gender identities may

have more positive attitudes toward and greater success in single-sex schools. However, it is


http://dx.doi.org/10.1007/s11199-010-9904-1�
http://kuscholarworks.ku.edu/dspace/�

Patterson, M. M., & Pahlke, E. (2011). Student Characteristics Associated With Girls’ Success in a Single-Sex School. Sex Roles,

65, 737-750. Publisher’s official version: http://dx.doi.org/10.1007/s11199-010-9904-1.
Open Access version: http://kuscholarworks.ku.edu/dspace/.

also possible that single-sex schools make gender more salient through the process of gender
segregation (Bigler & Liben, 2006; Patterson & Bigler, 2007), or that single-sex schools have
gender norms that are equally, or even more, rigid than those seen in coeducational environments
(Harris, 1986; Lee et al., 1994; Signorella et al., 1996). In the current study, we examined the
relations of two aspects of gender identity—gender typicality and preference for same- and
other-sex peers—with students’ attitudes toward and success in the single-sex environment.

Gender Typicality. Self-perceived gender typicality (i.e., one’s feelings or impressions
of how typical one is of one’s gender) is related to a number of aspects of adjustment, such as
self-esteem (Egan & Perry, 2001) and peer acceptance (Smith & Leaper, 2005). Single-sex
environments may serve to make gender typicality more salient than would be the case in mixed-
sex environments. In line with this hypothesis, recent research indicates that gender typicality
may have a greater impact on adjustment in single-sex than coeducational schools (Drury,
Bukowski, Saldarriaga, & Santo, 2009). Drury and colleagues (2009) studied gender typicality
among Colombian elementary school students and found that gender typicality was more
strongly associated with perceived peer acceptance for girls at a single-sex school than girls at a
coeducational school. Drury and colleagues conclude that the importance of gender typicality
may be amplified in a single-sex educational environment (although these data are from a single
cultural setting and therefore must be interpreted with some caution). In the current study, we
predicted that higher levels of gender typicality would be related to more positive attitudes
toward, greater success in, and greater persistence at the single-sex school (hypotheses 5a, 5b,
and 5¢).

Preference for same- and other-gender friends. A common argument for single-sex

schools is the widespread preference for interaction with same-gender over other-gender


http://dx.doi.org/10.1007/s11199-010-9904-1�
http://kuscholarworks.ku.edu/dspace/�

Patterson, M. M., & Pahlke, E. (2011). Student Characteristics Associated With Girls’ Success in a Single-Sex School. Sex Roles,

65, 737-750. Publisher’s official version: http://dx.doi.org/10.1007/s11199-010-9904-1.
Open Access version: http://kuscholarworks.ku.edu/dspace/.

individuals (Mael, 1998). Indeed, children do demonstrate preferences for same-gender peers
throughout childhood and early adolescence (Maccoby & Jacklin, 1987; Ruble, Martin, &
Berenbaum, 2006). Some researchers have argued that these preferences are driven by gender
differences in styles of interaction or play (Maccoby, 1998; Martin & Fabes, 2001), whereas
others have argued they are driven primarily by ingroup bias (Hoffman & Powlishta, 2001;
Liben & Bigler, 2002; Powlishta, 1995, 2004). Children show biases in favor of members of
their own gender groups on a variety of measures, including peer preference, from an early age
(Arthur, Bigler, Liben, Gelman, & Ruble, 2008; Martin & Ruble, 2010; Powlishta, 1995; Ruble
et al., 2006). We examined the association between students’ existing friendships and friendship
preferences and their success in and connection to a single-sex school. We predicted that girls
who had fewer male friends and a greater interest in female friends would have more positive
attitudes toward and greater success in the single-sex school than girls with more male friends or
less interest in female friends (hypotheses 6a and 6b). Further, we predicted that girls who had
few male friends and greater interest in female friends would be more likely to persist in the
single-sex school (hypothesis 6c¢).
School Climate and Connection to School

School climate is the extent to which students have a sense of safety and belonging at
their school; in a school with a positive climate students feel supported, encouraged, and
accepted (Hansen & Childs, 1998; Sherblom, Marshall, & Sherblom, 2006). Perception of
connection to school is one key element of school climate (Sherblom et al., 2006; Skiba et al.,
2004). Students’ experience of acceptance and belonging in their schools is associated with a
number of outcomes, including school engagement and academic performance (Furrer &

Skinner, 2003; Osterman, 2000; Sherblom et al., 2006).
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In a single-sex school, feelings of school connection are likely to be tied to students’
beliefs about gender, including gender stereotype endorsement and the implications of
stereotypes for the self. Thus, we examined students’ perceptions of connection to the school
both as an outcome variable (as discussed in previous hypotheses) and as a possible moderating
variable in relation to academic performance. Specifically, we predicted that a sense of
connection to the school would moderate the relation between stereotype endorsement and
achievement (hypothesis 7a).

The Present Study

The purpose of the present study was to examine the utility of a set of characteristics for
predicting student success among girls attending a public single-sex middle school. Predictor
variables were race, family income status, prior academic achievement, gender stereotyping,
gender typicality, and peer preferences. We examined the effects of each of these predictors on
three outcomes: perceptions of school connection, academic performance (i.e., grades), and
persistence (i.e., whether the student remained in or left the all-girls school).

Specifically, we tested the prediction that family income level would be positively
related to academic performance (hypothesis 1a) and that African American and Latino students
would perform more poorly than their Asian American and European American peers
(hypothesis 2a). We also tested the prediction that girls with higher prior achievement in a
domain emphasized at the single-sex school (i.e., math) would feel more connected to the school
(hypothesis 3a) and that students with higher prior achievement would perform better at and
persist more at the academically-rigorous school (hypotheses 3b and 3c). With regard to gender
stereotyping, we did not have an a priori hypothesis about the possible connection between

gender stereotyping and connection to a single-sex school, but we tested the competing possible
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hypotheses (exploratory test 4a). We did make predictions about the connection between
stereotypes, achievement, and persistence at the school. We predicted that endorsement of
gender stereotypes, particularly in school-related domains (e.g., science), would be related to
poorer grades and lower persistence levels (hypotheses 4b and 4c). With regard to gender
identity, we predicted that higher levels of gender typicality and greater preference for female
friends would be related to more positive attitudes toward, greater success in, and higher
persistence levels at the single-sex school (hypotheses 5a, 5b, 5¢, 5d, 5e, and 5f). Finally, we
predicted that a sense of connection to the school would moderate the relation between
endorsement of stereotypes and achievement (hypothesis 6a). See Table 1 for a summary of
hypotheses.
Method

Overview

The current study is part of a large longitudinal study designed to investigate a broad
range of outcomes associated with attending an all-girls public middle school located in a large
city in the southwestern United States. The school’s mission includes a focus on science,
technology, math, and leadership. The first data collection occurred in the summer of 2007,
prior to students’ enrollment in the single-sex school. At this time, students completed measures
of gender stereotyping and gender typicality (among other measures). A second data collection
took place in late 2007, after students had been attending the single-sex school for approximately
four months. At this time, students completed measures of the gender composition of their
friends and school climate (among other measures). Data on students’ grades was collected at
the end of the first academic year. Data on persistence was collected at the end of the second

academic year.
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Participants

Participants were 211 students (116 sixth graders and 95 seventh graders, ages 10 to 13 at
the first data collection, M = 11 years 8 months, SD = 7.57 months). The sample was 17.1%
African American, 2.8% Asian American, 28.0% European American, and 52.1% Latina. All
participants had parental consent to complete surveys. Because surveys were administered at
multiple time points, not all participating students completed all measures. Thus, analyses
contain varying numbers of participants. For most measures, the number of non-participating
students was quite low (less than 5% of the sample).

Demographics

Family income status. School district records of free or reduced-priced lunch eligibility
served as the measure of family income. Students from families with incomes at or below 130%
of the national poverty level are eligible for free lunches, while students from families with
incomes between 130 and 185% of the poverty level are eligible for reduced-price lunches.
Participants were coded as eligible for free lunch (38.4%), eligible for reduced-price lunch
(14.7%), or ineligible for free or reduced-price lunch (46.9%).

Race/ethnicity. Students’ racial/ethnic background was drawn from school district
records. Two dummy coded race variables were created for use in analyses: African American
and Latina (see Cohen, Cohen, West, & Aiken, 2002). For both dummy coded variables, a
combination of European American and Asian American students served as the reference group.
Prior Academic Achievement

Scores from state standardized tests of reading and math were obtained for each
participant from the year prior to enrolling in the single-sex school (i.e., fifth grade scores for

entering sixth graders and sixth grade scores for entering seventh graders) and served as a
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measure of prior academic achievement. Because these scores are not comparable across school
years, we created z-scores based on the scores from the students’ grade level (i.e., separately for
scores from fifth grade and sixth grade students). Given that children’s preparedness in math and
reading can have distinct effects on later achievement (Duncan et al., 2007), we included prior
math and reading achievement as separate scores.
Gender Typicality

Participants completed a measure of gender typicality (Patterson, 2008) that assessed
perceived similarity to other girls in various domains (e.g., dress, speech, activity preferences).
Participants were asked to rate the veracity of ten statements (e.g., “I like to do the same kinds of
things as most girls”). Response options were really true (4), sort of true (3), sort of not true (2),
and really not true (1). Scores for the ten items were averaged to create a composite gender
typicality score; Cronbach’s o for this measure was .82 (see Table 2 for means and standard
deviations).
Gender-Typed Friend Preferences

Gender composition of friends. Students were asked to report how many of their
neighborhood friends were boys, using response options that ranged from none or hardly any (1)
to almost all or all (4).

Interest in female friends. Students were asked to rate the extent to which they decided
to attend an all-girls school because they wanted to become friends with more girls (i.e., “I
would rather go to a school for girls because girls are better friends” and “I would rather go to a
school for girls because | want to meet and make friends with other girls my age”; r =.31, p <
.001). Response options ranged from very untrue (1) to very true (4).

Stereotyping

14
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Gender stereotyping of activities. Participants completed the activities subscale of the
Occupations, Activities, and Traits — Attitudes Measure (OAT-AM,; Liben & Bigler, 2002).
Participants rated whether only men, mostly men and some women, both men and women, mostly
women and some men, or only women should perform a series of masculine, feminine, and
gender-neutral activities (e.g., “who should fix bicycles?,” “who should knit a sweater?”’). The
proportion of gender stereotypic responses (i.e., agreement that activities should be completed by
only or mostly members of one gender) was calculated, and thus higher scores indicate more
stereotyped views. Cronbach’s a for this measure was .90.

Gender stereotyping of school-focused domains. Science- and leadership-related
gender stereotyping was measured using a modified version of the stereotyping subscales of the
Fennema-Sherman Attitudes Scale (e.g., “I would have more faith in a science problem solved
by a man than by a woman,” “Males are naturally better than females at leadership”; Doepken,
Lawsky, & Padwa, 1993). Response options ranged from strongly agree (5) to strongly disagree
(1). Items from the science and leadership scales were averaged to create a single measure of
students’ gender stereotyping in school-focused domains. Cronbach’s a. for the combined scale
was .89.

Outcomes

School connection. Perceptions of connection to the school were assessed using the
connection/climate subscale of the SRS Safe Schools Survey (Skiba et al., 2004). Students rated
the degree to which they perceived their school as caring and fair and had a sense of belonging at
school (e.g., “I feel welcome at this school”). Response options ranged from strongly agree (5)
to strongly disagree (1). Scores for each item were averaged to create a composite school

connection score; Cronbach’s o for this measure was .90.

15


http://dx.doi.org/10.1007/s11199-010-9904-1�
http://kuscholarworks.ku.edu/dspace/�

Patterson, M. M., & Pahlke, E. (2011). Student Characteristics Associated With Girls’ Success in a Single-Sex School. Sex Roles,

65, 737-750. Publisher’s official version: http://dx.doi.org/10.1007/s11199-010-9904-1.
Open Access version: http://kuscholarworks.ku.edu/dspace/.

Academic performance. Students’ grades from their English, math, science, and social
studies courses during their first year at the single-sex school were obtained from official district
transcripts. Grades from the four core classes were averaged to create an overall grade point
average.

Persistence. Using district records, we determined whether, after the second year in the
school, each student had either (1) remained in the single-sex school, (2) left the school for a
coeducational public school in the district, or (3) moved out of the district.

Results
Overview

Our primary goal was to identify student characteristics associated with students’ success
in and connection to an all-girls educational environment. To do so, we examined three broad
outcomes: (1) connection to the single-sex school, (2) academic performance at the single-sex
school, and (3) persistence in the single-sex school. Correlations among these measures
indicated that students’ connection to the school at six months was significantly related to their
academic performance after one year and their persistence in the school after two years (see
Table 3). Persistence and academic performance were, however, unrelated and thus we chose to
examine each outcome with separate regression models.

For each outcome, we first examined the predictive role of demographics and prior
academic achievement. We then ran two sets of models that focused on issues related to gender;
the first set of models focused on gender stereotyping variables, whereas the second set of
models focused on gender identity variables. We chose to run separate models for gender
identity and gender stereotyping variables because endorsement of stereotypes in science and

leadership and perceptions of gender typicality were significantly related in the current sample (r
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=-.17; see Table 3) and because the relations between gender typicality and gender stereotyping
are not well established in the existing literature (see Leaper & Van, 2008 and Patterson, 2008
for some recent examinations). As part of each regression model we tested for issues of
multicollinearity. The variance inflation factor (VIF) never exceeded 2, suggesting that
multicollinearity was not a concern (Myers, 1990).

Descriptive Statistics for Predictor Variables

Gender identity. Students generally perceived themselves to be moderately gender
typical (see Table 2 for means and standard deviations for all variables). Participants on average
reported having “a few” male friends in their neighborhoods and interest in female friends was
generally high (see Table 2).

Gender stereotyping. Participants were somewhat likely to endorse stereotypes about
who should engage in particular activities. Students were generally low in endorsement of gender
stereotypes related to science and leadership (see Table 2).

Predictors of School Connection

After spending a semester in the all-girls school, most students reported moderate
feelings of connection to the school (see Table 2). To investigate the factors associated with
girls’ school connection, we ran a series of three linear regression models (see Table 1 for
hypotheses). The first baseline model examined demographics and prior academic achievement.
In this model, we regressed students’ perception of school climate on family income status,
race/ethnicity, prior math scores, and prior reading scores. Although we had not predicted racial
differences in school connection, results indicated that identifying as African American (as
opposed to Asian American or European American) was negatively associated with school

connection (see Table 4). The second model focused on gender stereotyping variables. Results
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indicated a significant R? change from the baseline model (demographics and prior achievement)
to the gender stereotyping model (demographics, prior achievement, and gender stereotyping),
F(2, 110) = 3.94, p = .02 (see Table 4). Endorsement of gender stereotypes of science and
leadership (but not activities) significantly predicted school connection; girls who were lower in
stereotype endorsement reported higher school connection than girls who were higher in
stereotype endorsement.

The final model focused on gender identity variables. Results indicated no significant R?
change from the baseline model (demographics and prior achievement) to the gender identity
model (demographics, prior achievement, and gender identity), F(3, 91) = 2.47, p = .07 (see
Table 4). The percentage of male friends students reported having was negatively related to
school connection at the all-girls school. However, because the model including gender identity
variables did not have significantly improved predictive power beyond that of the baseline
model, this finding should be interpreted with caution.

Predictors of Academic Performance

To investigate the factors associated with girls’ academic performance in a single-sex
environment, we ran a series of linear regression models (see Table 1 for hypotheses). In the
first baseline model, we examined demographics and prior academic achievement. Consistent
with our hypotheses, family income status and the race/ethnicity dummy coded variables were all
significant predictors; students’ grades rose as their family income level increased, and African
American and Latina students showed poorer performance than Asian American and European
American students (see Table 5). Prior math achievement (but not prior reading achievement)

significantly predicted academic performance; girls with higher math achievement scores at
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entry had higher grades in the first year of attendance at the single-sex school than girls with
lower math scores at entry.

The second model focused on gender stereotyping variables. Results indicated a
significant R? change from the baseline model (demographics and prior achievement) to the
gender stereotyping model (demographics, prior achievement, and gender stereotyping), F(2,
123) =9.37, p <.001 (see Table 5). Race, family income status, and prior math achievement
continued to be significant predictors of academic performance. Results also indicated a
significant effect of endorsement of gender stereotypes in science and leadership (but not
endorsement of gender stereotypes of activities); consistent with our hypothesis, girls who were
lower in science and leadership stereotype endorsement had higher grades than students with
higher stereotype endorsement.

The final model focused on gender identity variables. Results indicated no significant R?
change from the baseline model (demographics and prior achievement) to the gender identity
model (demographics, prior achievement, and gender identity), F(3, 89) = .43, p =.73 (see Table
5). Including gender identity variables (gender typicality and friend preferences) in the model
did not explain any additional variance in students’ grades at the end of their first year at the
single-sex school.

Predictors of Persistence

Of the 211 students in the entry cohort, 149 (71%) were still enrolled in the school after
two years. Of the 62 students who left the school, 12 (6%) left because their families moved out
of the district. The remaining 50 students (24%) left the all-girls school and returned to a
coeducational public school in the district. To investigate the factors that might contribute to

girls’ persistence in a single-sex environment, we ran a series of binomial logistic regression
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models related to the decision to remain at the single-sex school after two years (see Table 1 for
hypotheses). Persistence was the outcome variable (with persisting in the school coded as 1 and
leaving the school for another school in the district coded as 0). Students who left the all-girls
school because their families moved out of the district were not included in the analyses.

To investigate the factors associated with girls’ persistence at the single-sex school, we
ran a series of linear regression models. In the first baseline model we examined demographics
and prior academic achievement. In this model, we regressed students’ persistence on family
income status, race/ethnicity, prior math scores, and prior reading scores. Neither family income
status nor race/ethnicity (i.e., identifying as African American or Latina) significantly predicted
persistence in the single-sex school. Our hypothesis regarding prior academic achievement was
not supported; prior reading achievement (but not prior math achievement) was a significant
predictor of persistence in the single-sex school; students with higher prior reading achievement
were less likely to remain in the single-sex school after two years than students with lower prior
reading achievement (see Table 6). Although prior reading achievement significantly predicted
persistence, the model explained very little of the variation in persistence (Cox & Snell R? = .08).
As such, in the next two models we focused on the potential explanatory power of gender
stereotyping and gender identity.

The second model focused on gender stereotyping variables (see Table 6). Prior reading
achievement continued to be a significant predictor of persistence. Neither of the gender
stereotyping variables, however, significantly predicted the odds of persistence in the single-sex
school.

The third model focused on gender identity variables (see Table 6). Results indicated a

substantial R? change from the baseline model (demographics and prior achievement) to the
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gender identity model (demographics, prior achievement, and gender identity). Prior reading
achievement continued to be a significant predictor of persistence. Consistent with our
hypotheses, results also indicated significant effects of both friendship variables; students who
reported a higher number of male friends at entry were less likely to persist in the single-sex
school than students with fewer male friends, whereas girls who reported a stronger preference
for female friends at entry were more likely to persist in the single-sex school than students with
less of a preference for female friends. Gender typicality was not, however, a significant
predictor of persistence.
School Connection as a Moderator

Given the observed relations between (a) school connection and academic performance
(see Table 3), (b) gender stereotyping of science and leadership and school connection (see Table
4), and (c) gender stereotyping of science and leadership and academic performance (see Table
5), we predicted that students’ perceptions of connection to the school would moderate the
relation between gender stereotyping and academic performance at the single-sex school. In
order to test this hypothesis, we ran a hierarchical linear regression model that included the same
demographic and prior academic achievement variables included in previous models, along with
gender stereotyping of science and leadership, school connection, and an interaction term
between stereotyping and school connection. All of the terms involved with the interaction were
calculated based on mean centered values (Aiken & West, 1991).

The overall model explained almost 50% of the variation in GPA (R® = .49, p <.001). As
in the previous academic performance model (see Table 5), endorsement of gender stereotypes in
the school-focused domains of science and leadership was a significant predictor of GPA in the

single-sex school (8 =-.22, p =.002). School connection, on the other hand, did not significantly
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predict GPA (5 = .07, p =.30) in this model. The interaction term was statistically significant,
however (4 = .16, p = .01). Figure 1 plots the interaction and shows the simple slopes for the
relation between endorsement of gender stereotypes and GPA at three values of connection to
school: one standard deviation below the mean, the mean, and one standard deviation above the
mean. Tests of the simple slopes indicated that the relation between endorsement of gender
stereotypes and GPA was significant at all three levels of connection to school. However, Figure
1 indicates that the relation between gender stereotyping and GPA differs depending on the
student’s level of school connection. For all students, gender stereotype endorsement was
negatively related to GPA, but the relation between stereotype endorsement and GPA was
stronger for students high in school connection and weaker for students low in school
connection.

Discussion

The current study aimed to identify group (e.g., race) and individual (e.g., gender
identity) differences that are related to students’ success in and connection to an all-girls
educational environment. We examined the associations between demographic variables, prior
academic achievement, gender stereotyping, and gender identity and three outcome variables:
connection to the single-sex school, academic performance, and persistence.

Our data indicated that African American and Latina students tended to have lower
grades than other students, and that this relation held even after accounting for family income
status and prior academic achievement. That is, the race-related achievement gaps seen in the
U.S. at large (Planty et al., 2009) were also seen in the target school. However, the current study
included only one year of data; future long-term longitudinal research should examine whether

minority and low-income students show greater gains over time in single-sex educational
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environments than other students, as posited by some advocates for single-sex schooling (e.g.,
Ascher, 1992; Riordan, 1994, 2002; Salomone, 2002).

African American students felt less connected to the single-sex school than their peers.
This finding may be partially explained by African American students’ numeric minority status
within this particular all-girls school. Previous research (e.g., Graham & Juvonen, 2002)
suggests that students’ school experiences are influenced by their racial or ethnic groups’
numeric presence within the school context. So, in this case, African Americans (but not
Latinas) may have felt less connected because of a combination of their minority status in the
school context and their minority status within the broader society. Future work that attempts to
draw conclusions about the effectiveness of single-sex schooling for racial/ethnic groups should
consider the groups’ numeric majority or minority status within both the school and the broader
society. Another possible explanation is that the relative importance of gender identity may vary
based on ethnicity (Corby, Hodges, & Perry, 2007; Turner & Brown, 2007). The African
American girls in this sample may have placed less emphasis on gender than other students, and
thus felt less of a connection to the other students at the school based on their shared gender.

Prior achievement was a significant predictor of academic achievement and persistence,
although the relevant aspect of prior achievement varied. Prior math achievement predicted later
grades, whereas prior reading achievement predicted persistence. Students with higher math test
scores (but not higher reading scores) received higher grades in their first year at the single-sex
school, perhaps due to the school’s emphasis on science, math, and technology domains.
Students with higher reading achievement scores were less likely to persist at the single-sex
school after two years than students with lower reading achievement scores. One possible

explanation for this finding is that students who were highly skilled in reading may have disliked
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the school’s emphasis on science, math, and technology domains, and thus chosen to leave the
school at higher rates. Future research should further examine the influence of academic
achievement, including achievement at the target school, on students’ persistence at single-sex
schools.

Gender stereotyping was also a significant predictor of both connection with and
achievement at the all-girls school. Interestingly, stereotyping of science and leadership
(academic domains emphasized at the school) was a significant predictor of grades and
connection, but a more general measure of activity stereotyping was not a significant predictor
for any of the outcome variables. Students who showed greater endorsement of gender
stereotypes related to science and leadership had lower grades and lower school connection;
students with more egalitarian views had higher grades and felt more connected to the school.
This finding suggests that issues of “fit” between a student’s attitudes and the focus or mission of
a particular school may be an important issue relating to the impact of stereotype endorsement on
achievement. This finding also indicates that general measures of gender stereotyping may be
inadequate to detect influences of stereotypes in a particular context; context-specific
stereotyping measures may have greater validity.

Future research is needed to better understand the process by which endorsement of
gender stereotypes influences academic achievement and school connection, particularly within
the context of single-sex schools. It is important to note that these data indicate an impact of
gender stereotyping on students’ grades even after controlling for prior academic achievement.
This indicates that there may be an influence of students’ gender-role beliefs on their behaviors
in relevant academic domains, rather than simply a projection effect in which girls with interest

or ability in these domains are lower in stereotype endorsement. The influence of gender-role
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beliefs on individual behaviors may be especially strong for students high in gender schematicity
(Liben & Bigler, 2002) or in environments that make gender highly salient. Thus, single-sex
schools may have positive impacts on academic achievement to the extent that they reduce
gender stereotyping of academic domains among students who attend them.

In addition to gender stereotyping, this research examined the association of gender
identity variables with school-related outcomes. Gender typicality was not a significant
predictor of any of the three outcome variables, indicating that whether a student perceived
herself to be high or low in gender typicality had no bearing on grades, connection, or
persistence in a single-sex educational environment. This finding differs from earlier studies on
the importance of gender typicality in single-sex environments (Drury et al., 2009). There are a
number of possible explanations for this finding. First, previous studies on outcomes associated
with gender typicality (e.g., Drury et al., 2009; Smith & Leaper, 2005) primarily examined
outcomes related to peer relationships, whereas the current study focused on academic outcomes.
Also, the current study included an assessment of gender typicality at only one time point (prior
to entry into the single-sex school). Given that individuals may base their perceptions of their
own gender typicality on a wide range of characteristics (Egan & Perry, 2001), participants’ self-
perceived gender typicality may have changed over time. It is possible, in fact, that the single-
sex environment itself may have influenced students’ perceptions of what is gender-typical
behavior and thus influenced their self-perceived gender typicality and related outcomes. Future
research should examine the possible ways in which single-sex environments may influence
perceptions of gender typicality.

Desire for male versus female friends did have an effect on students’ persistence at the

single-sex school, however. Unsurprisingly, girls who had fewer male friends and a greater
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interest in female friends were more likely to remain at the single-sex school than girls who had
more male friends or less interest in female friends. This could simply be due to social
motivations to attend a school with the largest number of potential friends of a desired type. Itis
also possible, however, that students who had fewer male friends or expressed a greater desire
for female friends did so out of out of a general sense of ingroup gender bias (Powlishta, 1995,
2004). This bias in favor of the gender ingroup may have encouraged girls to remain at the
single-sex school above and beyond their desire for female friends. That is, girls who had a
stronger ingroup preference or bias may have been more likely to remain in the single-sex school
than girls with lower levels of ingroup bias. Future research should examine the influence of
multiple aspects of bias on students’ preference for single-sex educational environments.

Finally, this study examined the possible role of school connection as a moderator of the
observed relation between gender stereotyping and academic performance at a single-sex school.
We found that, although gender stereotype endorsement was negatively related to GPA for all
students, school connection interacted with stereotyping in predicting student grades. This
finding indicates that high levels of connection to the single-sex school are not a protective factor
against the negative impact of gender stereotypes. In fact, more connected students were more
strongly impacted by gender stereotyping than less connected students. That is, students who
were more strongly identified with the school and who held stereotyped beliefs about the
academic domains emphasized at the school may have been more negatively impacted by their
stereotypical beliefs than students who were less strongly identified with the school. This
finding parallels other research on the importance of domain identification on performance, such

as findings from the stereotype threat literature indicating that individuals who are strongly
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identified with a particular domain show greater effects of stereotype threat on performance than
individuals who are not identified with the domain (Aronson et al., 1999; Steele, 1997).

This study is one of the first to examine whether individual difference variables are useful
for predicting students’ success within single-sex schools and thus makes a novel contribution to
the literature on single-sex schooling. However, it is a study of one specific school and thus
findings may not generalize to other populations. Future research should examine the extent to
which these findings apply to other groups of students attending single-sex schools, including
boys and students of other ages. Given the existence of research on the influence of cultural
context on the efficacy of single-sex schools (Baker et al., 1995), future research should also
examine the extent to which the observed relations occur in settings outside of the U.S.,
particularly in non-Western countries. In addition, future studies should follow students over
longer periods of time in order to allow for the longitudinal exploration of additional individual
and school factors. For example, future studies should examine academic performance at
multiple time points to examine whether students with different characteristics obtain differing
levels of benefit from the single-sex educational environment. Future research should also
further explore the interrelations among stereotype endorsement, school connection, and
academic achievement observed in the present study. Despite the need for future work, the
current study does provide important information about the factors that may influence student
success in single-sex schools. Educators, policy makers, and researchers debating the efficacy of
single-sex schools should consider the individual factors that may lead certain students to thrive

in single-sex educational environments.
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Table 1
Summary of Hypotheses and Results
Domain Hypothesis Result
Family income status #1a: Predicts academic performance Supported
Race/ethnicity #2a: Predicts academic performance (Asian  Supported
Americans and European Americans >
African Americans and Latinas)
Prior academic #3a: Predicts school connection Not supported
achievement in math
#3b: Predicts academic performance Supported
#3c: Predicts persistence at the school Not supported
Gender stereotype #4b: Negatively predicts academic Supported
endorsement performance
#4c: Negatively predicts persistence at the Not supported
school
Gender typicality #5a: Predicts school connection Not supported
#5b: Predicts academic performance Not supported
#5c: Predicts persistence at the school Not supported
Preferences for same- #6a: Predicts school connection Supported
gender friends #6b: Predicts academic performance Not supported
#6c¢: Predicts persistence at the school Supported
School connection #7a: Moderates relation between gender Supported

stereotype endorsement and academic

performance
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Table 2

Means and Standard Deviations

Possible
Scale M SD Range
Gender typicality 2.72 0.55 1-4
Percentage of male friends 2.13 0.89 1-4
Interest in female friends 3.17 0.69 1-4
Endorsement of gender stereotypes of 0.46 0.26 0-1
activities
Endorsement of gender stereotypes of 1.84 0.58 1-5
science and leadership
School connection 3.72 0.57 1-5
Academic performance (GPA) 86.87 7.29 0-100
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Table 3

Correlations Among Variables

Variables 2 3 4 5 6 7 8 9 10 11 12 13
1 Family income status -17*  -41**  -01 46> -06 .20%* 25** -15 -22** 03 -.08 -.03
2 African American -45*%* - 30** -26** .01 -.10 -.05 .06 .08 -.16 .06 -14
3 Latina A18*  -.20* 12 02  -25** 15* A3 .23** .03 13
4 Connection to single-sex 19* 21* .07 -.10 -12 -20* .19* -.16 13
school
5 GPA 03  .5e** 37** -23** -45** 16 -.10 -.04
6 Persistence -04 -26** .07 -.05 .09 -12 22%*
7 Prior math achievement 33*F* 14 227 12 -.06 -.02
8 Prior reading achievement -36** -28** .01 -.09 -11
9 Endorsement of gender 26%* .05 .09 11
stereotypes of activities
10 Endorsement of gender -17* 10 .01
stereotypes of science and
leadership
11 Gender typicality -22%  24%*
12 Percentage of male friends .03

13 Interest in female friends

Note. * p< .05, **p<.01
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Table 4

Multiple Regression Analyses Predicting School Connection

R?adjusted = .06 R’ adjustea = -10 R adjusted = .12
Baseline Gender stereotyping Gender identity
Predictor
model g model model g
Family income status -.04 -.05 -.08
African American -.25* -.217 -.26*
Latina .06 A1 .07
Prior math achievement .08 .02 12
Prior reading achievement -11 -.16 -.10
Endorsement of gender stereotypes -12
of activities
Endorsement of gender stereotypes -.22*
of science and leadership
Gender typicality .04
Percentage of male friends -.24*
Interest in female friends .07

Note. t p=.07,*p <.05
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Table 5

Multiple Regression Analyses Predicting Academic Achievement in First Year at a Single-Sex

School
Predictor R adjusted = 42 Radjusted = .50 Radjusted = .41
Baseline Gender stereotyping Gender identity
model model g model g
Family income status 30*** 16* 18*
African American - 27** -.21* -.26*
Latina - 247%* -.19* -.22%
Prior math achievement A2FF* 39%** A2F**
Prior reading achievement A1 .06 11
Endorsement of gender stereotypes -.00
of activities
Endorsement of gender stereotypes - 29%**
of science and leadership
Gender typicality .05
Percentage of male friends -.07
Interest in female friends .00

Note. * p <.05, ** p<.01, ***p<.001
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Table 6

Logistic Regression Model Predicting Persistence at a Single-Sex School After Two Years

Cox & Snell R°=.08 Cox & SnellR°=.12 Cox & Snell R>= .23

Baseline Gender stereotyping Gender identity
model model model

Predictors Wald Odds Wald Odds Wald Odds
Family income status .67 1.28 .01 1.04 .92 1.77
African American .60 1.72 18 1.39 1.08 3.71
Latina NE) 1.69 48 1.61 .23 1.69
Prior math achievement .00 .99 .85 78 37 1.29
Prior reading achievement 9.20** 49  8.88** 44 8.68** 22
Endorsement of gender stereotypes .05 1.24

of activities
Endorsement of gender stereotypes 2.52 46

of science and leadership
Gender typicality .70 46
Percentage of male friends 3.72* 43
Interest in female friends 5.27* 3.59

Note. * p<.05, ** p<.01
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Figure 1. Effects of gender stereotype endorsement of science and leadership (mean centered) on
GPA for students with high (1 SD above mean), average (mean), and low (1 SD below mean)

levels of school connection.
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