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The current study examined the extent to which college women in science, technology, engineering, 

and math (STEM) majors demonstrated differential levels of leadership capacity and/or leader 

effi cacy than their non-STEM, female peers. Data represented 14,698 women from 86 institutions 

of higher education in the United States. Results indicated similar levels of leadership capacity but 

signifi cantly lower leader effi cacy for women in STEM majors. Implications explore unique predictors 

of leader effi cacy for women in STEM majors along with recommendations for changes to policy 

and professional practice that might address how the differential organizational contexts shape 

leadership development.
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in jeopardy—women’s leadership capacity and leader 
efficacy. Such an oversight is surprising as STEM 
organizations increasingly off er leadership training 
opportunities (Alpay, Hari, Kambouri, & Ahearn, 
2010; Micari, Gould, & Lainez, 2010; Simpson, Evans, 
& Reeve, 2012). Th ese interventions are especially 
important given emerging evidence that leadership 
capacity is a significant predictor of educational 
persistence (Wolniak, Mayhew, & Engberg, 2012). 
Th us, the purpose of the current study was to compare 
the leader effi  cacy and leadership capacity of women 
STEM majors and their non-STEM peers along with 
predictors of their development as a means to assist 
organizations in developing evidence-based leadership 
interventions that take into consideration the unique 
nature of STEM environments.   

Understanding the STEM Context
Scholars have directed signifi cant attention to under-
standing the STEM context and its impact on women 
(Gaston Gayles, 2011; Hill et al., 2010; Schreuders, 
Mannon, & Rutherford, 2009). Th e literature affi  rms 
that gaps in women’s educational persistence and 
career success are not linked to defi cits in academic 
capacity but to the eff ect of negative infl uences asso-
ciated with institutional and psychological barriers 
(Alpay et al., 2010; Fox, Sonnert, & Nikoforova 2009; 
Hill et al., 2010). 

Institutional barriers are often a function of women’s 
experiences in the STEM climate, which frequently 
reflect disciplinary practices that favor and reward 
masculine norms. The highly male-dominated 
environment of STEM fields regularly preferences 
achievement orientations and individual status typically 
running counter to women’s learning styles and career 
goals (Alpay, Ahearn, Graham, & Bull, 2008; Morgan, 
Isaac, & Sansone, 2001; Sax, 2001; Schreuders et al., 
2009; Zeldin, Britner, & Pajares, 2008). Additionally, 
the failure of institutions to enroll women in STEM 
majors in signifi cant numbers contributes to adverse 
eff ects ranging from insuffi  cient peer support networks 
to reinforced stereotypes regarding gender-appropriate 
careers (Margolis & Fisher, 2002; Rosser, 2004). Th e 
male-dominated context often results in pervasive 
structural and interpersonal norms that can render 

Significant impediments to women’s attainment of 
positional leadership roles persist despite a half-century 
of political and educational initiatives targeted at 
increasing gender equity (Eagly & Carli, 2007; Hoyt, 
2010; Kark & Eagly, 2010; Rhode & Kellerman, 
2007). Th e fact remains that women do not advance to 
the highest leadership positions in the same numbers, 
at the same rate, or through the same paths as male 
colleagues; women often are expected to work harder, 
contend with hostile or dismissive environments, 
accept unequal pay, and receive less developmental 
support and training, and they are frequently 
excluded from critical social networks (Eagly & Carli, 
2007; Hoyt, 2010; Kark & Eagly, 2010; Rhode & 
Kellerman, 2007). Diff erential treatment hardly begins 
in the workforce, though, as it is also present in the 
educational pipelines purportedly designed to prepare 
women to assume successful leadership roles in their 
disciplines. Such inequity plays a particularly harmful 
part in restricting women’s educational persistence and 
career success within science, technology, engineering, 
and math (STEM) fi elds (Rosser, 2004; Zoli, Bhatia, 
Davidson, & Rusch, 2008). Th e underrepresentation of 
women in STEM majors is well documented along with 
educational retention rates that are among the lowest of 
all disciplines (Hill, Corbett, & St. Rose, 2010). Such 
underrepresentation is particularly troubling given the 
clearly documented need for highly educated leaders 
in STEM fi elds (National Science Foundation [NSF], 
2006a, 2006b), and the identifi cation of women as a 
critical population who could fi ll the need (Blickenstaff , 
2005; Hill et al., 2010; Varma & Hahn, 2008). 

The variety of barriers women encounter in 
STEM organizational contexts plays a dramatic role 
in shaping their efficacy as it relates to leadership, 
leaving indelible marks on their potential. Existing 
research attempts to identify ways to ameliorate 
these effects through the examination of inclusive 
pedagogical approaches, positive influences from 
the collegiate environment, and psychosocial factors 
infl uencing success (Cronin & Roger, 1999; Hyde & 
Gess-Newsome, 1999; Lent et al., 2008; Schaefers, 
Epperson, & Nauta, 1997; Zeldin & Pajares, 2000). 
One overlooked factor, however, may be the degree 
to which organizations actually contribute to the 
development of the very aptitudes that seem to be 
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Connecting Leadership and STEM
Leadership capacity represents the knowledge, values, 
and behaviors associated with one’s ability to engage 
in the process of leadership (Day, Harrison, & Halpin, 
2009; Dugan, 2011a; Hannah, Avolio, Luthans, & 
Harms, 2008).  A variety of models and theories off er 
diff erent defi nitional parameters, but contemporary 
theories generally support leadership as a collabora-
tive and relational process focused on outcomes that 
advance the common good (Komives & Dugan, 2010). 
In particular, socially responsible leadership capacity, 
defi ned as the ability to engage in a “purposeful, col-
laborative, values-based process that results in positive 
social change” (Komives, Wagner, & Associates, 2009, 
p. xii), has been empirically linked to increased rates of 
educational persistence (Wolniak et al., 2012). 

Grounded in social cognitive theory, self-effi  cacy is 
domain specifi c with its focused nature contributing to 
greater predictive validity than other general aff ective 
measures such as self-esteem (Bandura, 1997). Leader 
effi  cacy refers to personal beliefs in one’s capacity to 
lead and is a critical predictor of the likelihood that 
an individual enacts leadership capacity (Hannah 
et al., 2008; Komives & Dugan, 2010; Paglis, 2010). 
Leader efficacy is particularly important in shaping 
“individual, group, and organizational outcomes... 
under stressful or demanding situations” (Hoyt, 
2005, p. 9). Bandura (1997) also frames efficacy as 
malleable and influenced by environmental factors 
that may either leverage or constrain an individual’s 
perceptions of success. Due to challenges associated 
with the STEM context, enhancing women STEM 
majors’ leadership effi  cacy may off er a positive indirect 
eff ect on educational persistence and career success.  

Researchers identify college women as scoring lower 
in their leader effi  cacy than male peers regardless of 
actual leadership capacity (Dugan & Komives, 2007; 
McCormick, Tanguma, & López-Forment, 2002). 
Male-dominated environments’ reliance on gender-
based norms for leadership exacerbate issues associated 
with leadership emergence among women (Ayman 
& Korabik, 2010; Eagly & Chin, 2010), which 
parallels findings regarding other efficacy domains 
in the STEM context (Colbeck et al., 2001; Singh 
et al., 2007; Steele et al., 2002). Th is is problematic 
because both leadership capacity and leader effi  cacy 

female students invisible and devalued, contributing 
to perceptions of a “chilly” or negative climate (Chesler 
& Chesler 2002; Colbeck, Cabrera, & Terenzini, 2001; 
Singh, Allen, Scheckler, & Darlington, 2007; Steele, 
James, & Barnett, 2002).  Furthermore, the lack of 
gender diversity among STEM faculty contributes to 
fewer female role models and decreased educational 
and career aspirations (Alpay et al., 2010; Hill et al., 
2010; Rosser, 2004). 

A “chilly” institutional climate contributes to 
psychological barriers for STEM women, many of 
which are linked to beliefs about academic efficacy 
and motivation (Lent et al., 2008; Zeldin et al., 
2008). Despite parity in their academic capacity upon 
entry into college (Hill et al., 2010; Schreuders et al., 
2009; Vogt, Hocevar, & Hagedorn, 2007), women’s 
levels of academic effi  cacy drop precipitously in the 
fi rst year, contributing to high rates of attrition from 
STEM majors (Brainard & Carlin, 1998; Micari, 
Pazos, & Hartmann, 2007; Seymour & Hewitt, 1997). 
Women’s attrition is also aff ected by motivational issues 
associated with perceived goal incongruence between 
STEM career paths and personal aspirations (Alpay 
et al., 2008; Lips, 2004). Women enter into STEM 
majors with a weaker commitment to postgraduation 
career aspirations compounded by beliefs that 
they cannot attain personal and professional goals 
simultaneously (Rosser, 2004; Varma & Hahn, 2008).  

Women’s negative perceptions and experiences 
regarding the STEM context can be countered 
through a variety of interventions and pedagogical 
strategies including collaborative learning, experiential 
education, positive social engagement, purposeful 
connection of career goals with broader social 
and political issues, and meaningful mentoring 
and advising relationships (Creamer & Laughlin, 2005, 
Sax, 2001; Seymour & Hewitt, 1997; Zeldin et al., 
2008). However, the success of these interventions is 
far from universal (Chesler & Chesler, 2002; Fifolt & 
Abbott, 2008), suggesting that there exist unexplored 
opportunities for improving women’s educational 
persistence and career success in STEM organizations. 
Prior research clearly identifi es academic effi  cacy as 
influential (Zeldin et al., 2008; Zeldin & Pajares, 
2000), but has yet to explore leadership as a domain-
specifi c type of effi  cacy. 
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researchers to “correct or adjust for input diff erences 
in order to get a less biased estimate of the comparative 
eff ects of diff erent environments on students” (p. 19). 
Such an adjustment is accomplished using research 
designs and analytic approaches that control for 
participant demographics as well as precollege 
knowledge and experiences in the measurement of 
educational outcomes. The model was adapted for 
the current study in two key ways. First, variables 
associated with the educational environment were 
expanded to include experiences that occurred during 
college, but outside of the campus context. Such 
a change is consistent with theorists’ assertions that 
development during college does not occur in a vacuum 
(Evans, Forney, Guido, Patton, & Renn, 2010). Second, 
the model was adapted for use with a cross-sectional 
research design in which control measures were collected 
through retrospective questions. Astin’s model was 
created for use in traditional time-elapsed longitudinal 
designs. However, scholars suggest that cross-sectional 
designs may yield more accurate data when the primary 
outcome measures possess cognitive dimensions 
(Howard, 1980; Howard & Dailey, 1979). Longitudinal 
models presume the same standard of measurement at 
each time point, but cognitive shifts in participants’ 
meaning-making may distort the internalized scale 
leading to response shift bias. Th e literature on college 
student leadership confirms significant cognitive 
dimensions (Komives, Longerbeam, Owen, Mainella, 
& Osteen, 2006; Owen, 2012b). 

Methods
Data were collected as part of the Multi-Institutional 
Study of Leadership (MSL), an international research 
program examining the infl uences of higher education 
on college student leadership development, between 
January and April of 2009. 

SAMPLING STRATEGY

A total of 101 colleges and universities participated in 
the research. Th e distribution across institutional type 
refl ected 48% public schools and 52% private schools. 
Twenty-four percent reported enrollments of fewer than 
3,000 undergraduates, 37% reported between 3,001 
and 10,000 students, and 38% reported enrollments 

are associated with critical benefi ts (e.g., career and 
leadership aspirations, academic and work-related 
performance, the ability to combat stereotype threat, 
adaptability and perseverance in the face of complex 
challenges; Day et al., 2009; Hannah et al., 2008; 
Machida & Schaubroeck, 2011) that may assist women 
in navigating barriers within STEM organizational 
contexts. 

A growing body of literature on college student 
leadership development suggests that both leadership 
capacity and leader efficacy are influenced by a 
variety of learning experiences associated with the 
collegiate environment. These include community 
service, interactions across difference, mentoring 
relationships, internships, involvement in student 
clubs and organizations, positional leadership roles, 
and formal leadership training (Dugan, 2011b). As 
institutions of higher education attempt to off er more 
purposely designed leadership development efforts, 
individual academic units in the sciences are beginning 
to follow (Alpay et al., 2010; Micari et al., 2010; 
Simpson et al., 2012). Much of the research, however, 
fails to disaggregate fi ndings by specifi c organizational 
environments such as STEM fi elds despite scholars’ 
arguments of diff erential eff ects (Ayman & Korabik, 
2010; Eagly & Chin, 2010). 

Research Question and Conceptual 
Model
Th e current research examined STEM environments as 
a unique organizational context infl uencing the devel-
opment of women’s leadership capacity and leader effi  -
cacy. Th e primary research questions informing the 
study were: 
 1. Do women who persist to senior year in STEM 

majors demonstrate signifi cantly diff erent levels 
of leader effi  cacy and/or leadership capacity than 
female peers in other majors?

 2. If female STEM majors diff er from non-STEM 
peers, what experiences contribute most to leader 
effi  cacy and/or leadership capacity among those 
who persist to senior year?

Research questions were operationalized using an 
adapted version of Astin’s (1991) college impact model 
as the conceptual framework. Astin’s model allows 
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Leadership efficacy was defined as one’s internal 
belief in one’s ability to perform leadership-related tasks 
(Hannah et al., 2008) and the scale was designed in 
accordance with Bandura’s (1997) recommendations for 
the creation of effi  cacy-related measures. Participants 
responded on a four-point continuum ranging from 
not at all confi dent to very confi dent. A corresponding 
four-item pretest measure employed the same response 
continuum. Th e Cronbach’s alpha level was 0.88 for 
the pretest and 0.87 for the posttest.

Socially responsible leadership served as the 
dependent measure of leadership capacity. Derived from 
the social change model of leadership deve l opment, 
it is defi ned as an individual’s capacity to engage in 
leadership that is a “purposeful, collaborative, values-
based process that results in positive social change” 
(Komives et al., 2009, p. xii). Such an approach to 
leadership was also identifi ed as the most commonly 
employed in collegiate leadership education programs 
(Kezar, Carducci, & Contreras-McGavin, 2006), an 
assertion that was supported by a study that examined 
the theoretical grounding of 89 leadership education 
programs in the United States (Owen, 2012a). Th e 
measure of socially responsible leadership capacity was 
comprised of 71 items on which participants responded 
using a Likert continuum ranging from strongly disagree 
(1) to strongly agree (5). Th e measure was coupled with 
a six-item pretest measure of general leadership capacity 
prior to college that employed the same response 
continuum. The Cronbach alpha was 0.73 for the 
pretest measure and 0.96 for the posttest.    

Group-level variables representing institutional char-
acteristics included measures of enrollment, control, 
Carnegie classification, sense of belonging, campus 
climate, and selectivity. Sense of belonging was mea-
sured using a three-item scale. Campus climate was 
measured using a fi ve-item scale examining the degree 
to which students felt the college environment was 
nondiscriminatory. For both measures the aggregated 
mean score for the population of study at each indi-
vidual institution was used to represent the general 
atmosphere. Both scales employed Likert response con-
tinua ranging from strongly disagree (0) to strongly agree 
(4). The reliability estimate for sense of belonging 
was 0.88 and the estimate for nondiscriminatory 
climate 0.85. 

exceeding 10,000 undergraduates. Institutions with 
undergraduate enrollments of 4,000 students or less 
submitted full population samples, whereas schools with 
enrollments over 4,000 students submitted simple ran-
dom samples. Th e size of random samples was calculated 
using a desired confi dence interval of +3 and a confi -
dence level of 95%. Oversampling was conducted at a 
rate of 70% to increase the likelihood of reaching the 
numbers necessary for the proposed analytic techniques. 

Th e overall response rate was 34% and consistent 
with return rates typically achieved in web-based survey 
research (Couper, 2000; Crawford, Couper, & Lamias, 
2001). The full MSL sample was reduced to better 
answer the research questions proposed in the study. 
Only those cases in which the respondent completed 
90% of the survey instrument were retained to decrease 
missing data and increase the accuracy of results. 
Additionally, only female college students in their 
senior year were selected given the desire to examine 
infl uences on women’s leader effi  cacy and leadership 
capacity after 4 years of exposure to the educational 
environment. 

The final sample size reflected 14,698 cases of 
whom 13% reported STEM as their academic major 
and 87% reported non-STEM majors. The average 
age of respondents in the final sample was 22.89 
(SD = 4.73). Race was distributed as follows: 71% 
White, 11% Asian Pacific American, 5% African 
American/Black, 4% Latino, 1% Middle Eastern, 1% 
Native American, and 7% Multiracial. 

VARIABLE SELECTION

The MSL survey instrument underwent significant 
psychometric testing prior to use to ensure the reli-
ability and validity of measures (Dugan, Komives, & 
Associates, 2009). Consistent with prior research (Hill 
et al., 2010; Kuenzi, Matthews, & Mangan, 2006), 
STEM majors selected for inclusion reflected those 
in which gender parity is still considered a concern. 
STEM majors included the following areas: biological 
and life sciences, computer and information sciences, 
engineering, math, and physical sciences. All other aca-
demic majors were considered non-STEM. A list of 
composite measures, reliabilities, and factor loadings 
appears in Appendix A. Appendix B provides means, 
standard deviations, and coding for all variables. 
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using the following protocol was estimated. First, the 
level-1 model random-coeffi  cient was fi t and assessed 
for signifi cant relationships (p < 0.05). Variables that 
failed to vary significantly between schools as well 
as failed to have a significant relationship with the 
dependent measure were removed from the model. 
Therefore, the final model represents only variables 
that have a signifi cant relationship either between- or 
within-schools.  

Limitations
Two key limitations should guide any interpreta-
tions. First, the dependent measures refl ect contem-
porary understandings of leadership predicated on 
self-awareness, process orientations, shared respon-
sibility, and the common good (Komives & Dugan, 
2010). Validation research on the dependent measures 
demonstrated their uniqueness but also their general 
congruence with other contemporary leadership theo-
ries (Dugan et al., 2009). It also demonstrated how 
these measures diverged signifi cantly from measures 
of leadership grounded in autocratic authority and 
laissez-faire approaches. Th us, transferability of fi ndings 
is limited to a specifi c type of leadership. Second, the 
measure of leader effi  cacy employed is broad in scope. 
Several scholars suggest the importance of measuring 
subdomains of leader effi  cacy that infl uence an indi-
vidual’s overall beliefs (Anderson, Krajewski, Goffi  n, 
& Jackson, 2008; Machida & Schaubroeck, 2011). 
However, the current research still provides an impor-
tant foundation from which to build future research by 
addressing both scholars’ calls for increased research on 
the role of effi  cacy in leadership development and the 
unique infl uences of STEM organizational contexts on 
women’s leadership development. 

Results
Independent samples t-tests were calculated to com-
pare female STEM majors’ capacities for socially 
responsible leadership and leader effi  cacy with those 
of their non-STEM peers at the end of senior year. 
The test of leadership capacity [t (14,696) = 5.10, 
p < 0.001 (two-tailed), d = 0.1] indicated signifi cant 
diff erences between STEM (M = 3.99, SD = 0.38) and 

Individual-level variables included a number 
of experiences during college (i.e., on-campus 
employment, off-campus employment, community 
service, internship/co-op experiences, learning 
communities, living-learning communities, research 
with a faculty member, first-year courses, capstone 
courses, leadership development programs) that were 
measured using simple dichotomous indicators of 
participation or nonparticipation. Membership in 
student organizations and attainment of positional 
leadership roles were scaled measures ranging from 
never (0) to much of the time (4). Frequency of 
mentoring by faculty, parents, employers, and peers 
was measured using single items with response ranges 
from never (0) to often (3). Degree of involvement in 
sociocultural conversations with peers was measured 
using a six-item composite measure scaled from never 
(0) to very often (3).  Th e Cronbach’s alpha level for use 
with the sample was .91. Finally, individual participant 
responses on the composite measures representing 
sense of belonging and nondiscriminatory climate were 
included. 

ANALY TIC APPROACH

The first research question was analyzed using an 
independent samples t-test to examine whether or 
not there were signifi cant diff erences between female 
STEM majors’ and non-STEM majors’ perceptions 
of leadership capacity and leader effi  cacy during the 
fi nal semester of their senior year. Th e second research 
question used hierarchical linear modeling (HLM) to 
estimate simultaneously institutional and individual 
infl uences on the dependent measures. Prior to these 
procedures, researchers conducted preliminary data 
screening techniques. Outcome normality, multicol-
linearity, and missing data were assessed and the dataset 
deemed appropriate for HLM analysis.  

A three-step HLM model-building technique was 
employed. Th e fi rst step estimated the proportion of 
between-school variance compared to within-school 
variance referred to as intraclass correlation (ICC). 
Next, level-1 eff ects were estimated using a blocked 
design consistent with the conceptual framework. For 
any level-1 variable with signifi cant variation between 
schools, attempts were made to model that variation 
using institutional characteristics. Finally, the model 
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efficacy compared to all other races (β = −0.13, 
t = 3.29, p < 0.001). Th e pretest also yielded a signifi cant 
relationship with leader effi  cacy (β = 0.31, t = 18.50, 
p < 0.001). Sense of belonging (β = 0.17, t = 11.10, 
p < 0.001), sociocultural conversations with peers 
(β = 0.11, t = 5.55, p < 0.001), off -campus employment 
(β = 0.06, t = 2.41, p < 0.05), and community service 
participation (β = 0.07, t = 2.72, p < 0.01) emerged as 
signifi cant, positive predictors with no signifi cant variation 
between schools and were treated as simple level-1 variables.  

Results of level-2 modeling indicated that for the 
intercept value, the institutional sense of belonging 
variable significantly modeled variation across 
institutions (γo1 = 0.18, t = 2.18, p < 0.05). In 
other words, a one standard deviation increase in the 
aggregated belonging scale at the institution resulted 
in an 18% standard deviation increase in overall 
leader efficacy. No other variables had a significant 
level-2 relationship for the intercept. Four additional 
variables from the experiences during college block 
(i.e., membership in student organizations, positional 
roles in student organizations, peer mentoring, and 
parental mentoring) suggested that signifi cant variation 
existed between institutions. Th e obtained variation was 
modeled using the nine institutional characteristics. Only 
one level-2 institutional characteristic was signifi cantly 
associated with the diff erences between schools. For the 
positional leadership in student organizations variable, 
being in a small school signifi cantly increased the leader 
effi  cacy compared to other schools (γ = 0.12, t = 2.01, 
p < 0.05). No other level-2 variables signifi cantly modeled 
between-institution diff erences. Additionally, the four 

non-STEM majors (M = 4.03, SD = 0.37). However, 
the eff ect size was trivial, indicating results were not 
practically meaningful. Results examining the depen-
dent measure of leader efficacy [t (14,696) = 5.74, 
p < 0.001 (two-tailed), d = 0.2] indicated signifi-
cant diff erences between STEM women (M = 3.12, 
SD = 0.62) and non-STEM women (M = 3.21, 
SD = 0.61) with a small effect size. Post-hoc anal-
yses were conducted to examine the relative rates of 
change on the dependent measure of leader effi  cacy. A 
one-way repeated measures ANOVA comparing pre-
test and posttest scores indicated there was a signifi -
cant diff erence with a moderate eff ect size for STEM 
women [Wilk’s Lambda = 0.81, F (1,867) = 439.38, 
p < 0.001, d = 0.5]. Non-STEM women reflected 
similar results [Wilk’s Lambda = 0.76, F (12,830) = 
3953.27, p < 0.001, d = 0.6]. A comparison of means 
on the pretest indicated that although there was no 
meaningful diff erence in pretest scores between groups, 
non-STEM women reported greater gains than did 
women in STEM majors.  

Results from the first research question signaled 
the need to calculate predictors of leader efficacy 
for women in STEM majors given the significant 
diff erences exhibited with non-STEM peers. Table 1 
provides variance explained in the HLM model. ICC 
statistics indicated only 2.5% of the total variation was 
associated with between-school diff erences.   

Th e next step was to estimate the level-1 relationships 
both within- and between-institutions (Table 2). 
Results indicated that women who identified as Asian 
Pacific American reported significantly lower leader 

Table 1. Percent Variance Explained in HLM Model for STEM Women on Leadership Effi cacy 

Variance Components % 
Explained

Unconditional Conditional

Intercept 0.0083 0.0108  0%

Membership in student organizations 0.0017 0.0011  82%

Leadership positions in student organizations 0.0024 0.0034  0%

Mentoring relationships—peers 0.0041 0.0025 39%

Mentoring relationships—parents 0.0041 0.0025 39%

Within group 0.3784 0.2350 38%
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Table 2. Results for HLM Analysis at Final Block for Women in STEM

Variable Coeffi cient (S.E.) t-Ratio (df) p-value

Intercept 2.11 (0.06) 36.84 (75) 0.001***

      Institutional sense of belonging 0.18 (0.08) 2.18 (75) 0.03*

      Institutional nondiscriminatory climate −0.02 (0.07) −0.35 (75) 0.72

      Small enrollment −0.04 (0.07) −0.60 (75) 0.55

      Medium enrollment −0.01 (0.06) −0.14 (75) 0.89

      Bachelor granting −0.02 (0.07) −0.31 (75) 0.76

      Master’s granting 0.01 (0.06) 0.01 (75) 0.99

      Doctoral granting −0.13 (0.07) −1.92 (75) 0.06

      Public −0.05 (0.05) −0.99 (75) 0.33

      Selectivity 0.03 (0.02) 1.77 (75) 0.08

Asian Pacifi c American −0.13 (0.04) −3.29 (1803) 0.001***

Pretest of leadership effi cacy 0.31 (0.02) 18.50 (1803) 0.001***

Sense of belonging 0.17 (0.02) 11.10 (1803) 0.001***

Sociocultural conversations with peers 0.11 (0.02) 5.55 (1803) 0.001***

Off-campus employment 0.06 (0.03) 2.41 (1803) 0.02*

Community service 0.07 (0.03) 2.72 (1803) 0.01**

Membership in student organizations −0.05 (0.04) −1.23 (75) 0.22

      Institutional sense of belonging −0.04 (0.07) −0.56 (75) 0.99

      Institutional nondiscriminatory climate −0.04 (0.06) −0.79 (75) 0.57

      Small enrollment 0.01 (0.06) 0.85 (75) 0.95

      Medium enrollment 0.04 (0.05) 0.85 (75) 0.40

      Bachelor granting 0.09 (0.06) 1.66 (75) 0.10

      Master’s granting 0.01 (0.05) 0.23 (75) 0.82

      Doctoral granting −0.05 (0.06) −0.72 (75) 0.47

      Public 0.05 (0.04) 1.23 (75) 0.22

      Selectivity 0.01 (0.01) 0.19 (75) 0.85

Leadership positions in student organizations 0.03 (0.04) 0.71 (75) 0.48

      Institutional sense of belonging 0.02 (0.07) 0.28 (75) 0.78

      Institutional nondiscriminatory climate −0.04 (0.05) −0.74 (75) 0.46

      Small enrollment 0.12 (0.06) 2.01 (75) 0.05*

      Medium enrollment 0.02 (0.04) 0.39 (75) 0.70

      Bachelor granting −0.07 (0.05) −1.43 (75) 0.16

      Master’s granting −0.03 (0.05) −0.60 (75) 0.55

      Doctoral granting 0.07 (0.06) 1.15 (75) 0.25

      Public 0.04 (0.03) 1.08 (75) 0.28

      Selectivity 0.01 (0.01) 1.11 (75) 0.27

Mentoring relationships—other students 0.04 (0.04) 1.06 (75) 0.29

      Institutional sense of belonging 0.06 (0.06) 0.93 (75) 0.36

      Institutional nondiscriminatory climate −0.01 (0.05) −0.16 (75) 0.87

      Small enrollment −0.09 (0.05) −1.68 (75) 0.10

      Medium enrollment −0.01 (0.05) −0.05 (75) 0.96

      Bachelor granting −0.01 (0.04) −0.04 (75) 0.97

      Master’s granting 0.04 (0.04) 0.94 (75) 0.35

(Continued)
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signifi cantly lower levels of leader effi  cacy. Post-hoc 
analyses revealed that the lower levels of effi  cacy were 
not due to lower levels of effi  cacy at the start of col-
lege, as pretest scores did not differ from those of 
non-STEM peers. Furthermore, all women increased 
in their leader effi  cacy during college, but women in 
STEM majors did not increase at the same rate as 
their non-STEM peers. Perhaps even more important, 
these data represent only those women who persisted 
in STEM majors until senior year. It is possible that 
those who left STEM majors had even lower levels of 
leader effi  cacy at the point of departure. Th ese fi nd-
ings mirror results from research on academic effi-
cacy and performance (Hill et al., 2010; Schreuders 
et al., 2009; Vogt et al., 2007) suggesting that the 
STEM organizational context potentially plays a criti-
cal role in constraining women’s leader effi  cacy. 

Signifi cantly lower levels of leader effi  cacy among 
women in STEM majors is troubling given the clear 
role that it plays in predicting leadership capacity 
as well as the ability to navigate stereotype threat, 
persistence in overcoming challenging tasks, and career 
aspirations (Dugan & Komives, 2010; Hannah et al., 
2008; Hoyt, 2005). Such critical skills are needed for 
women to successfully navigate the institutional and 
psychological barriers that characterize the STEM 
climate, making it more likely that they will succeed 
in their academic programs and professional careers. 

variables failed to have a signifi cant relationship with 
leader effi  cacy.  

Finally, post-hoc analyses were conducted to examine 
whether there were signifi cant diff erences in the rates of 
participation across environmental variables in the study 
between female STEM majors and their female, non-
STEM peers. Eff ect sizes indicated trivial diff erences 
between the groups in the rates that they engaged in 
the following: community service, internships, living-
learning communities, fi rst-year seminars, capstone 
experiences, positional roles in student organizations, 
mentoring relationships from all sources, and 
sociocultural conversations. Small effects sizes were 
indicated with STEM majors reporting greater rates 
of working on campus whereas their non-STEM peers 
worked off -campus more. STEM majors also report 
lower participation rates in learning communities and 
higher rates of membership in student organizations 
with a small eff ect size. Finally, a moderate eff ect size 
was present with STEM majors reporting greater rates 
of participation in research with faculty in comparison 
with their non-STEM peers.  

Discussion and Implications
Results from the fi rs t research question indicated that 
although women in STEM majors reported the same 
levels of leadership capacity as their non-STEM peers 
at the end of their senior year, they demonstrated 

Table 2. (Continued)

Variable Coeffi cient (S.E.) t-Ratio (df) p-value

      Doctoral granting 0.01 (0.05) 0.11 (75) 0.91

      Public 0.05 (0.03) −1.39 (75) 0.17

      Selectivity −0.01 (0.01) 0.71 (75) 0.48

Mentoring relationships—parents 0.03 (0.04) 0.63 (75) 0.53

      Institutional sense of belonging −0.02 (0.07) −0.28 (75) 0.78

      Institutional nondiscriminatory climate 0.02 (0.05) 0.44 (75) 0.66

      Small enrollment 0.01 (0.06) 0.14 (75) 0.89

      Medium enrollment −0.08 (0.04) −1.83 (75) 0.07

      Bachelor granting 0.03 (0.05) 0.70 (75) 0.49

      Master’s granting 0.01 (0.04) 0.32 (75) 0.75

      Doctoral granting 0.07 (0.06) 1.18 (75) 0.24

      Public 0.01 (0.04) 0.01 (75) 0.99

      Selectivity 0.01 (0.01) 1.08 (75) 0.28
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Salomone, 2003; Hurtado & Carter, 1997; Johnson 
et al., 2007). Within the STEM context, mentoring 
relationships, study groups, and participation in support 
activities may also be related to a sense of belonging. 
Interestingly, mentoring relationships did not emerge in 
these analyses as signifi cantly infl uencing leader effi  cacy 
despite being cited as critical for sense of belonging. It 
could be that the relationship is indirect and moderated 
through a student’s sense of belonging. Additionally, a 
recent study suggested that mentoring relationships can 
have a positive infl uence on the development of leader 
effi  cacy, but mentor/protégé match and trust are core 
components along with the purposeful embedding of 
leadership as an outcome of the relationship (Lester, 
Hannah, Harms, Vogelgesang, & Avolio, 2011). Th is 
may make the process of mentoring women in STEM 
organizations more diffi  cult if there are few women to 
serve as mentors and/or men are ill equipped to address 
gender-based concerns. Increasing women’s sense of 
belonging in the STEM context requires purposeful 
attention to mentoring as well as ways in which ste-
reotype activation may occur, potentially diminishing 
affi  liation and self-effi  cacy beliefs. 

SOCIOCULTURAL CONVERSATION 

WITH PEERS 

Th e rate in which students participated in sociocultural 
conversations with peers was positively related to leader 
effi  cacy. Th ese conversations involve interactions with 
others of diff ering background and/or about issues of 
diff erence and have been identifi ed as a potential con-
tributor to cognitive development (Dugan & Komives, 
2010). Such an outcome is consistent with prior research 
that established the importance of sociocultural conver-
sation in developing both leadership capacity and leader 
effi  cacy (Dugan & Komives, 2010; Kodama & Dugan, 
2013). Sociocultural conversations may be particularly 
important for women in the STEM context as their 
presence could signal tolerance for varying opinions and 
world views. If and when these conversations occur, they 
may mitigate the gendered STEM context. STEM cur-
riculum and cocurriculum should be evaluated to iden-
tify opportunities to incorporate these conversations 
more deliberately. Faculty and administrators should 
also be educated on the value of sociocultural conver-
sations, and receive training on facilitation techniques. 

Th e negative impact of the STEM context and its eff ect 
on aspirations among STEM women (Rosser, 2004; 
Varma & Hahn, 2008) could potentially be off set by 
the purposeful development of leader efficacy. This 
requires, though, that organizations recognize how 
context potentially shapes leadership development 
and commit to the purposeful cultivation of leader 
effi  cacy among women. Th e second research question 
was designed to provide specifi c insights into how to 
do this. Findings highlighted a number of predictors 
with the potential to shape educational policies and 
interventions.  

Results evaluating the second research question 
did not indicate signifi cant between-school variance 
despite data being nested. Although some variables 
were significant, the practical meaningfulness of 
them was trivial based on the amount of variance 
explained. It may be that school-level influences 
are better captured for STEM women through the 
measurement of department-specifi c variables rather 
than the institutional ones employed in the current 
research. If this is the case, policies and interventions 
designed to increase leader effi  cacy should likely be 
targeted at a more direct organizational level as well. 
Furthermore, collectively the rates of participation 
across environmental variables did not demonstrate 
meaningful magnitudes of diff erence between STEM 
and non-STEM peers. Where there were meaningful 
diff erences, STEM students often reported higher rates 
of participation. Th e only predictive variable in the 
model where STEM women reported lower rates of 
participation was associated with off-campus work. 
Th e following sections explore variables associated with 
higher levels of leader effi  cacy. 

SENSE OF BELONGING

Results from these analyses indicated a direct, positive 
relationship between STEM women’s sense of belong-
ing and their reported leader efficacy at the end of 
senior year. Sense of belonging is defi ned as an “indi-
vidual’s view of whether he or she feels included in 
the college community” (Hurtado & Carter, 1997, 
p. 327). Literature suggests that sense of belonging 
is associated with cocurricular involvement, percep-
tions of campus climate, and quality of peer and fac-
ulty interactions (Hoff man, Richmond, Morrow, & 
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OFF -CAMPUS JOBS

Off-campus employment was positively related to 
STEM women’s leader effi  cacy, which was consistent 
with prior research on leader effi  cacy and college stu-
dents (Dugan, Garland, Jacoby, & Gasiorski, 2008). 
It may be that work experiences provide a context for 
STEM women to deepen their knowledge and further 
develop skills, supporting growth in active mastery, a 
key contributor to increases in self-effi  cacy (Bandura, 
1997; Lundberg, 2004). The current study did not 
examine the nature of off -campus work, making it dif-
fi cult to identify exactly what it is about the experiences 
that elevate self-effi  cacy. Interestingly, internships and 
co-op experiences did not enter the model despite the 
fact they represent practical work experiences often 
associated with the STEM context as well as opportu-
nities with lower levels of risk. Institutions are encour-
aged to consider the assumptions that may be made 
about the role of these experiences, not only in rela-
tion to promoting leader effi  cacy but also in terms of 
broader educational outcomes.

Future Research
Th e current research situates STEM as a critical context 
in which the purposeful development of women’s leader 
effi  cacy is essential. Th e research should be extended 
to explore even more complex relationships between 
leadership development and academic effi  cacy, academic 
performance, career aspirations, postgraduate perfor-
mance, and a host of other critical components associ-
ated with STEM women’s educational persistence and 
career success. Th is includes addressing scholars’ calls for 
a more refi ned exploration of the component parts that 
comprise leader effi  cacy (Anderson et al., 2008; Machida 
& Schaubroeck, 2011). Of particular importance 
is Machida and Schaubroeck’s (2011) call to explore 
resilient effi  cacy, which they situate as essential for indi-
viduals to successfully navigate potentially threatening 
contexts that present signifi cant adversity. Most impor-
tant, however, longitudinal research is needed to track 
women within the STEM context. Results obtained in 
longitudinal studies would allow researchers to identify 
specifi c shifts in leader effi  cacy as well as examine indi-
viduals’ levels of leader effi  cacy at points of attrition and 

Simply increasing the amount of sociocultural conver-
sations without such training is insuffi  cient and per-
haps detrimental to the purposeful development of 
leader effi  cacy among students.

COMMUNIT Y SERVICE

Participation in community service activities was also 
associated with higher leader effi  cacy. Prior research 
has established the critical role of community service 
experiences in developing leadership capacity (Dugan, 
2011b), but the link had not been made between ser-
vice and leader effi  cacy. Participation in community 
service may be particularly helpful in building self-
effi  cacy as it is an opportunity to experiment with lead-
ership behaviors that are more relational in nature. 
Service participation may also provide an alternative to 
the classroom or organizational context as a source for 
validation that women then transfer to leadership work 
within STEM contexts off setting potentially negative 
messages. Hoyt and Blascovich (2007) demonstrated 
that women with higher levels of leader effi  cacy were 
more eff ectively able to defl ect stereotype threat and 
recommended this as a tool to aid in better navigating 
hostile climates. It could be that community service 
experiences act as a contextual source for the develop-
ment of higher effi  cacy beliefs. Educators would ben-
efi t from both augmenting the availability of service 
opportunities for women in STEM fi elds as well as 
creating strategies to aid women in making meaning 
of the experiences and translating gains in effi  cacy into 
the STEM context. 

Additionally, previous research showed that STEM 
women value experiences that connect career goals 
with broader social and political issues, which may 
explain why women who leave the profession often 
pursue service-focused careers (Sax, 2001). As a 
result, service experiences intentionally connected to 
the STEM context may address women’s underlying 
concerns regarding social benefi ts associated with their 
work and in turn their aspirations for success in the 
fi eld. Critically examining where and how to imbed 
service experiences in the STEM curriculum could 
elevate levels of leader effi  cacy and in turn support the 
advancement of women in STEM fi elds both during 
and after college. 
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Unpacking constraints on leadership learning. Journal of Leadership 
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Dugan, J. P. (2011b). Research on college student leadership. In S. 
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would allow for the identifi cation of particular inter-
ventions that best leverage leader effi  cacy development 
at varying points in the educational process. Research 
should also explore group-level variables (e.g., composi-
tional diversity of faculty and staff  within STEM majors) 
associated with specifi c STEM contexts more closely. 

Conclusion
Despite decades of research on how to increase the educa-
tional persistence and career success of women in STEM 
fi elds, signifi cant gaps still exist. Th e present study posi-
tioned leadership development as a means to more fully 
explore the educational and career pipelines and ways in 
which STEM environments might constrain women’s 
leadership capacity and leader effi  cacy. Findings estab-
lished that STEM women report lower levels of leader 
effi  cacy than their non-STEM peers at the end of their 
senior year despite equivalent levels of leadership capacity. 
Th e presence of diff erential rates of gain in leader effi  cacy 
between STEM and non-STEM contexts situates the dif-
ferences as likely a function of the environment. Results 
also provide insights into specifi c experiences during col-
lege (i.e., perceptions of sense of belonging, engagement 
in community service activities, sociocultural conversa-
tions with peers, and off -campus employment) that can 
be leveraged to cultivate more purposefully the leader 
effi  cacy of women in STEM environments.

References
Alpay, E., Ahearn, A. L., Graham, R. H., & Bull, A. M. J. (2008) . 
Student enthusiasm for engineering: Charting changes in student 
aspirations and motivation. European Journal of Engineering Educa-
tion, 33, 573–585. 

Alpay, E., Hari, A., Kambouri, M., & Ahearn, A. L. (2010). Gen-
de r issues in the university research environment. European Journal 
of Engineering Education, 35, 135–145. 

Anderson, D. W., Krajewski, H. T., Goffi  n, R. D., & Jackson, N. D. 
(2008). A leadership self-effi  cacy taxonomy and its relation to eff ec-
tive leadership. Leadership Quarterly, 19, 595–608. 

Astin, A. W. (1991). Assessment for excellence. New York, NY: Amer-
ican Council on Education/Macmillan.

Ayman, R., & Korabik, K. (2010). Why gender and culture matter. 
American Psychologist, 65, 157–170.

Bandura, A. (1997). Self-effi  cacy: Th e exercise of control. New York, 
NY: HarperCollins.



18  JOURNAL OF LEADERSHIP STUDIES  •  Volume 7  •  Number 3  •  DOI:10.1002/jls

Hyde, M. S., & Gess-Newsome, J. (1999). Adjusting educational 
practice to increase female persistence in the sciences. Journal of 
College Student Retention, 1, 335–355.

Johnson, D. R., Soldner, M., Leonard, J. B., Alvarez, P., Inkelas, K. 
K., Rowan-Kenyon, H., & Longerbeam, S. (2007). Examining sense 
of belonging among fi rst-year undergraduates from diff erent racial/ 
ethnic groups. Journal of College Student Development, 48, 525–542.

Kark, R., & Eagly, A. H. (2010). Gender and leadership: Nego-
tiating the labyrinth. In J. C. Chrisler, & D. R. McCreary (Eds.), 
Handbook of gender research in psychology (pp. 443–468). New York, 
NY: Springer.  

Kezar, A. J., Carducci, R., & Contreras-McGavin, M. (2006). 
Rethinking the “L” word in higher education: Th e revolution in research 
on leadership (ASHE Higher Education Report Vol. 31, No. 6). San 
Francisco, CA: Jossey-Bass.

Kodama, C., & Dugan, J. P. (2013). Leveraging leadership effi  cacy 
in college students: Disaggregating data to examine unique predic-
tors by race. Equity & Excellence in Education, 46, 184–201.

Komives, S. R., & Dugan, J. P. (2010). Contemporary leadership 
theories. In R. A. Couto (Ed.), Th e handbook of political and civic 
leadership (pp. 109–125). Th ousand Oaks, CA: Sage.

Komives, S. R., Longerbeam, S., Owen, J. O., Mainella, F. C., 
& Osteen, L. (2006). A leadership identity development model: 
Applications from a grounded theory. Journal of College Student 
Development, 47, 401–418. 

Komives, S. R., Wagner, W., & Associates. (2009). Leadership for a 
better world. San Francisco, CA: Jossey-Bass.

Kuenzi, J., Matthews, C. M., & Mangan, B. (2006). Science, tech-
nology, engineering, and mathematics (STEM) education issues and 
legislative options. Washington, DC: Congressional Research Service.

Lent, R. L., Sheu, H. B., Singley, D., Schmidt, J. A., Schmidt, 
L. C., & Gloster, C. S. (2008). Longitudinal relations of self-effi  cacy 
to outcome expectations, interests, and major choice goals in engi-
neering students. Journal of Vocational Behavior, 73, 318–335.

Lester, P. B., Hannah, S. T., Harms, P. D., Vogelgesang, G. R., & 
Avolio, B. J. (2011). Mentor impact on leader effi  cacy develop-
ment: A fi eld experiment. Academy of Management Learning & 
Education, 10, 409–429. 

Lips, H. M. (2004). Th e gender gap in possible selves: Divergence 
of academic selfviews among high school and university students. 
Sex Roles, 50, 357–371.

Lundberg, C. (2004). Working and learning: Th e role of involve-
ment for employed students. NASPA Journal, 41, 201–215. 

Machida, M., & Schaubroeck, J. (2011). Th e role of self-effi  cacy 
beliefs in leadership development. Journal of Leadership & Organi-
zational Studies, 18(4), 459–468. 

Eagly, A. H., & Carli, L. L. (2007). Th rough the labyrinth: Th e truth 
about how women become leaders. Boston, MA: Harvard Business 
School Press.

Eagly, A. H., & Chin, J. L. (2010). Diversity and leadership in a 
changing world. American Psychologist, 65, 216–224.

Evans, N. J., Forney, D. S., Guido, F. M., Patton, L. D., & Renn, 
K. A. (2010). Student development in college (2nd ed.). San Fran-
cisco, CA: Jossey-Bass.

Fifolt, M., & Abbott, G., (2008). Differential experiences of 
women and minority engineering students in a cooperative educa-
tion program. Journal of Women and Minorities and Science and 
Engineering, 14, 253–267.

Fox, M. F., Sonnert, G., & Nikoforova, I. (2009). Successful 
programs for undergraduate women in science and engineering: 
Adapting versus adopting the institutional environment. Research 
in Higher Education, 50, 333–353.

Gaston Gayles, J. (Ed.). (2011). New Directions for Institutional 
Research: No. 152. Attracting and retaining women in STEM. San 
Francisco, CA: Jossey-Bass. 

Hannah, S. T., Avolio, B. J., Luthans, F., & Harms, P. D. (2008). 
Leadership effi  cacy: Review and future directions. Leadership Quar-
terly, 19, 669–692.

Hill, C., Corbett, C., & St. Rose, A. (2010). Why so few? Women 
in STEM. Washington, DC: American Association of University 
Women.

Hoff man, M., Richmond, J., Morrow, J., & Salomone, K. (2003). 
Investigating “sense of belonging” in fi rst-year college students. 
Journal of College Student Retention, 4, 227–256.

Howard, G. S. (1980). Response shift bias: A problem in evaluat-
ing interventions with pre/post self-reports. Evaluation Review, 4, 
93–106.

Howard, G. S., & Dailey, P. R. (1979). Response-shift bias: A 
source of contamination in self-report measures. Journal of Applied 
Psychology, 64, 144–150.

Hoyt, C. L. (2005). Th e role of leadership effi  cacy and stereotype 
activation in women’s identifi cation with leadership. Journal of 
Leadership and Organizational Studies, 11, 2–14.

Hoyt, C. L. (2010). Women, men, and leadership: Exploring the 
gender gap at the top. Social and Personality Psychology Compass, 4, 
484–498. 

Hoyt, C. L., & Blascovich, J. (2007). Leadership efficacy and 
women leaders’ responses to stereotype activation. Group Processes 
& Intergroup Relations, 10, 595–616. 

Hurtado, S., & Carter, D. F. (1997). Eff ects of college transition 
and perceptions of the campus racial climate on Latino students’ 
sense of belonging. Sociology of Education, 70, 324–345.



JOURNAL OF LEADERSHIP STUDIES  •  Volume 7  •  Number 3  •  DOI:10.1002/jls  19

Seymour, E., & Hewitt, N. M. (1997). Talking about leaving. Boul-
der, CO: Westview Press.

Simpson, A. E., Evans, G. J., & Reeve, D. (2012). A summer lead-
ership development program for chemical engineering students. 
Journal of Leadership Education, 11(1), 222–232.

Singh, K., Allen, K. R., Scheckler, R., & Darlington, L. (2007). 
Women in computer related−majors: A critical synthesis of research 
and theory from 1994–2005. Review of Educational Research, 77, 
500–533.

Steele, J., James, J. B., & Barnett, R. C. (2002). Learning in a 
man’s world: Examining the perceptions of undergraduate women 
in male dominated academic areas. Psychology of Women Quarterly, 
26, 46–50.

Varma, R., & Hahn, H. (2008). Gender and the pipeline metaphor 
in computing. European Journal of Engineering Education, 33, 3–11. 

Vogt, C. M., Hocevar, D., & Hagedorn, L. S. (2007). A social cog-
nitive construct validation: Determining women’s and men’s success 
in engineering programs. Journal of Higher Education, 78, 337–364.

Wolniak, G. C., Mayhew, M. J., & Engberg, M. E. (2012). Learn-
ing’s weak link to persistence. Journal of Higher Education, 83, 
795–823. 

Zeldin, A. L., Britner, S. L., & Pajares, F. (2008). A comparative 
study of the self-effi  cacy beliefs of successful men and women in 
mathematics, science, and technology careers. Journal of Research 
in Science Teaching, 45, 1036–1058.

Zeldin, A. L., & Pajares, F. (2000). Against the odds: Self-effi  cacy 
beliefs of women in mathematical, scientifi c, and technological 
careers. American Educational Research Journal, 37, 215–246. 

Zoli, C., Bhatia, S., Davidson, V., & Rusch, K. (2008). Engineer-
ing: Women and leadership. Synthesis Lectures on Engineers, Technol-
ogy and Society, 3(1), 1–106.  

John P. Dugan currently serves as an associate professor 
of higher education in the School of Education at Loyola 
University Chicago. He received his BA in communications 
and Spanish from John Carroll University in 1999 and his 
MEd (2001) and PhD (2008) in counseling and personnel 
services from the University of Maryland, College Park. 
John also serves as the principal investigator for the Multi-
Institutional Study of Leadership, an international research 
program examining environmental and psychological 
infl uences on the leadership development process of college 
students. Please direct all correspondence regarding this 
manuscript to John P. Dugan via email at jdugan1@luc.edu

Kimberly Q. Fath serves as the assessment specialist at Elon 
University. She earned her BA and MA in mathematics 

Margolis, J. & Fisher, A. (2002). Unlocking the clubhouse: Women in 
computing. Cambridge, MA: MIT Press.

McCormick, M. J., Tanguma, J., & López-Forment, A. S. (2002). 
Extending self-effi  cacy theory to leadership: A review and empirical 
test. Journal of Leadership Education, 1(2), 1–15.

Micari, M., Gould, A. K., & Lainez, L. (2010). Becoming a leader 
along the way: Embedding leadership training into a large-scale 
peer-learning program in the stem disciplines. Journal of College 
Student Development, 51, 218–230. 

Micari, M., Pazos, P., & Hartmann, M. J. Z. (2007). A matter of 
confi dence: Gender diff erences in attitudes toward engaging in lab 
and course work in undergraduate engineering. Journal of Women 
and Minorities in Science and Engineering, 13, 279–293.

Morgan, C., Isaac, J.D., & Sansone, C. (2001). Th e role of inter-
est in understanding the career choices of female and male college 
students. Sex Roles, 44, 295–320.

National Science Foundation. (2006a). America’s pressing challenge: 
Building a stronger foundation, a companion to science and engineer-
ing indicators. Arlington, VA: Author.

National Science Foundation. (2006b). Investing in America’s future: 
Strategic plan 2006–2011. Arlington, VA: Author.

Owen, J. E. (2012a). Findings from the Multi-Institutional Study of 
Leadership Institutional Survey. College Park, MD: National Clear-
inghouse for Leadership Programs. 

Owen, J. E. (2012b). Using student development theories as con-
ceptual frameworks in leadership education. In K. L. Guthrie & 
L. Osteen (Eds.), New Directions for Student Services: No. 152. 
Developing students’ leadership capacity (pp. 17–36). San Francisco, 
CA: Jossey-Bass.

Paglis, L. L. (2010). Leadership self-effi  cacy: Research fi ndings and 
practical applications. Journal of Management Development, 29, 
771–782.

Rhode, D. L., & Kellerman, B. (2007). Women and leadership.  San 
Francisco, CA: Jossey-Bass.

Rosser, S. V. (2004). Th e science glass ceiling. New York, NY: Rout-
ledge.

Sax, L. J. (2001). Undergraduate science majors: Gender diff er-
ences in who goes to graduate school. Review of Higher Education, 
24, 153–172.

Schaefers, K. G., Epperson, D. L., & Nauta, M. M. (1997). Wom-
en’s career development: Can theoretically derived variable predict 
persistence in engineering majors? Journal of Counseling Psychology, 
44, 173–183.

Schreuders, P. D., Mannon, S. E., & Rutherford, B. (2009). Pipe-
line or personal  preference: Women in engineering. European Jour-
nal of Engineering Education, 34, 97–112. 



20  JOURNAL OF LEADERSHIP STUDIES  •  Volume 7  •  Number 3  •  DOI:10.1002/jls

from Boston College and is a doctoral candidate in 
the higher education program at Loyola University 
Chicago.

Shannon D. Howes serves as the director for Leadership 
Development & Second Year Experience at Loyola University 
Chicago. She received her BA in psychology from the 
University of Guelph in 1999, and her MA from Bowling 
Green State University in 2001. Shannon is currently a 
doctoral student in the higher education program at Loyola 
University Chicago.

Kathryn R. Lavelle worked as the assistant director of 
Academic Services for the Evening MBA and Weekend 
MBA Programs at the University of Chicago Booth School 
of Business. She graduated from Notre Dame with a BA in 
history and sociology in 2006 and received her MEd from 
Loyola University Chicago in 2011.

Joshua R. Polanin is a postdoctoral fellow in the Peabody 
Research Institute at Vanderbilt University. Josh received his 
PhD in Research Methodology at Loyola University Chicago 
in May of 2013.



JOURNAL OF LEADERSHIP STUDIES  •  Volume 7  •  Number 3  •  DOI:10.1002/jls  21

STEM Women Non-STEM Women*

Factor Loading Chronbach α Factor Loading Chronbach α

Socially responsible leadership** 0.96 0.96

Pretest for socially responsible leadership 0.72 0.74

 Hearing differences in opinions enriched my thinking. 0.472 0.448

 I had low self-esteem. 0.443 0.396

 I worked well in changing environments. 0.472 0.540

 I enjoyed working with others toward common goals. 0.702 0.710

 I held myself accountable for responsibilities. 0.612 0.667

 I worked well when I knew the collective values of a group. 0.743 0.754

 My behaviors refl ected my beliefs. 0.590 0.637

 I valued opportunities to contribute to my community. 0.695 0.692

Leader effi cacy 0.86 0.87

 Leading others 0.858 0.868

 Organizing group tasks to accomplish goal 0.891 0.900

 Taking initiative to improve something 0.846 0.866

 Working with team on group project 0.751 0.759

 Pretest for leader effi cacy 0.87 0.88

Leading others 0.874 0.876

 Organize group tasks to accomplish goal 0.906 0.909

 Taking initiative to improve something 0.839 0.866

 Working with team on group project 0.767 0.775

Sense of belonging 0.88 0.88

 I feel valued as a person at this school. 0.881 0.880

 I feel accepted as a part of the campus community. 0.922 0.919

 I feel I belong on this campus. 0.894 0.891

Non-discriminatory climate 0.85 0.85

  Observed discriminatory words, behaviors or gestures 

directed at people like me

0.768 0.756

  Encountered discrimination while attending this 

institution

0.812 0.802

  Feel there is a general atmosphere of prejudice among 

students

0.757 0.750

 Faculty have discriminated against people like me. 0.823 0.825

 Staff members have discriminated against people like me. 0.817 0.824

Socio-cultural conversations with peers 0.90 0.91

 About different lifestyles/customs 0.786 0.809

 With those with values different than own 0.839 0.849

 About major social issues 0.836 0.845

 With those with different religious beliefs 0.810 0.830

 About views regarding multiculturalism 0.846 0.845

 With those with different political views 0.789 0.789

*Reliabilities and factors loadings are only provided for Non-STEM Women on dependent variables.
**Factor loadings are not provided, but available upon request from the fi rst author given the scale comprises 71 items.

Appendix A. Reliabilities and Factor Loadings for Composite Measures.
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M SD Coding

Group-level variables

 Size (small) 0.25 0.43

 Size (medium) 0.40 0.49 0 = no; 1 = yes

 Size (large) 0.35 0.48

 Control 0.47 0.50 0 = private; 1 = public

 Baccalaureate 0.21 0.41 0 = no; 1 = yes

 Masters 0.38 0.49

 Doctoral granting 0.11 0.31

 Research intensive 0.31 0.46

 Selectivity 3.78 1.22 1 = non-competitive; 2 = less competitive; 3 = competi-

tive; 4 = very competitive; 5 = highly competitive; 6 = most 

competitive

 Sense of belonging 2.68 0.28 3-item composite measure; 0 = strongly disagree; 1 = dis-

agree; 2 = neutral; 3 = agree; 4 = strongly agree

 Non-discriminatory climate 2.80 0.28 5-item composite measure; 0 = strongly disagree; 1 = dis-

agree; 2 = neutral; 3 = agree; 4 = strongly agree

Individual-level variables

 Age 22.89 4.73

 First-generation student status 0.14 0.34 Non-fi rst generation = 0; First-generation = 1

 White 0.71 0.45

 Middle Eastern 0.01 0.09

 African American/Black 0.05 0.21

 American Indian 0.01 0.07 0 = no; 1 = yes

 Asian Pacifi c American 0.11 0.31

 Latino 0.04 0.19

 Multiracial 0.07 0.26

 Pretest for dependent variable 2.77 0.73 4-item composite measure; 0 = not at all confi dent; 1 = 
somewhat confi dent; 2 = confi dent; 3 = very confi dent

 On-campus employment 0.46 0.50

 Off-campus employment 0.33 0.47

 Community service 0.47 0.50

 Internship/co-op experiences 0.63 0.48

 Learning communities 0.18 0.39 0 = no; 1 = yes

 Living learning communities 0.12 0.32

 Research with faculty member 0.49 0.50

 First-year seminar 0.49 0.50

 Senior capstone experience 0.49 0.50

 Membership in student orgs 2.55 1.37 0 = never; 1 = once; 2 = sometimes; 3 = many times; 4 = 
much of the time Leadership positions in student orgs 1.69 1.62

Appendix B. Means, Standard Deviations, and Coding with STEM Women for 
Variables in HLM Analysis.
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 Mentoring relationships—faculty 1.99 1.12

 Mentoring relationships—peers 1.57 1.27

 Mentoring relationships—parents 2.15 1.21 0 = never; 1 = once; 2 = sometimes; 3 = often

 Mentoring relationships—employer 1.10 1.20

 Involvement in formal leadership training 0.33 0.47 0 = no; 1 = yes

 Socio-cultural conversations with peers 1.76 0.74 6-item composite measure; 0 = never; 1 = sometimes; 2 = 
often; 3 = very often

 Sense of belonging 2.71 0.82 3-item composite measure; 0 = strongly disagree; 1 = dis-

agree; 2 = neutral; 3 = agree; 4 = strongly agree

 Non-discriminatory climate 2.79 0.87 5-item composite measure; 0 = strongly disagree; 1 = dis-

agree; 2 = neutral; 3 = agree; 4 = strongly agree

Outcome variable

 Leader effi cacy 3.12 0.62 4-item composite measure; 1 = not at all confi dent; 2 = 
somewhat confi dent; 3 = confi dent; 4 = very confi dent


