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Statement of the research problem and national importance:

The primary interest of this project is to study the labor supply in science, technology, engineering, and
mathematics (STEM) fields from the perspective of college graduates’ choosing an occupation that is consistent
with their academic training. Scholarly endeavors to understand the occupational choices and career outcomes
can be found in educational, sociological, and economic research. However, inconsistent terminology and
classifications have been used to define occupational choices and/or career outcomes. For example,
“occupational outcome” was classified into five categories by Keane and Wolpin (1997): white-collar
occupation, blue-collar occupation, joining the military, staying at home, and returning to school. Ehrenberg
(1991) took a different approach and had four options: enroll in graduate school, enroll in a first-professional
degree program, pursue foreign study, or work fulltime. What makes this project unique is its focus on the
consistency between the academic training and occupational choice of college graduates, an aspect of
occupational progress that has largely been unattended.

To be specific, the career outcome is defined as how closely a college graduate’s job was related to the
undergraduate field of study, in combination with the work status (fulltime, part-time, attending graduate
program, and unemployed). Factors that have potential influence on the career outcomes will be examined,
and in-depth comparisons will be made between college graduates who majored in STEM disciplines and their
non-STEM counterparts, and between men and women in STEM fields. The goal is to understand the
persistence of STEM students during their post-college stage, and to further study the underlying causes for
the insufficient labor supply and for gender disparity in the STEM workforce. Upon completion, this project will
make available a more accurate estimate of labor supply in the STEM fields, and propose policy changes if
interventions are deemed necessary.

The importance of this project can be evaluated from the following dynamics. At the national level, the rapid
development and increasing popularity of technology require a workforce “strong in science and engineering ...
in order to keep the nation at the forefront of the ‘new economy’” (Staniec, 2004, p. 549). Although statistics
show that the enrollment of students in STEM disciplines has increased, it is far from meeting the goal to
double the number of STEM graduates by 2015 (Reid, 2008; Whalen & Shelley, 2010). Not only has the lack of
persistence of students in STEM majors during college been a documented problem (e.g., Austin & Austin,
1993; Griffith, 2010), but attrition takes place after students graduate from college and choose a career path
inconsistent with their college major (Joy, 2010). Unfortunately, having a career path different from one’s
college major has largely been neglected in research on career outcomes. Using the data from a nationally
representative, longitudinal survey of college graduates, this project is designed to examine student transition
from college to their chosen career paths and to breach the knowledge gap regarding what factors affect their
persistence in STEM careers.

Second, this project is intended to address the national attention to the underrepresentation of women in the
STEM fields. Although a large number of studies have confirmed labor-market segregation and wage
differences between genders (Joy, 2000; Oaxaca, 1973; Toutkoushian & Conely, 2005; Umbach, 2007), limited
understanding of the specific reasons that lead to the attrition of women in the STEM workforce makes it
difficult to place the focus where it should be in order to keep women persistent in their career development
(Griffith, 2010). Given that more women than men drop out of the STEM fields at each stage of education and
career development (Joy, 2000; Sonnert & Holton, 1995), this project will examine gender disparity in the
STEM workforce from a longitudinal perspective with special attention to the critical transition from college to
the labor force.

Finally, this project may provide timely information to the current debate of immigration reform at the national
level. Not only do non-U.S. citizens account for a great share of STEM doctoral degree recipients (Perna, 2004),
their entry into the skilled labor force is considered critical to the national economic and strategic interest with
the claimed shortages of domestic labor supply in STEM fields (Jorgenson & Wessner 2007; Sana, 2010).
Taking advantage of a nationally representative sample of college graduates, this project may help the
estimate of the actual size of domestic STEM supply by extending the inquiry from bachelor’s degree recipients
to their career choices over a decade after graduation.

Ultimately, the research findings are expected to benefit policy making by identifying feasible interventions for
the nation to fully realize the potential productivity in STEM fields in order to meet its great need for a skilled
workforce.

Review the literature and establish a theoretical grounding for the research:
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During the last few decades, economists, sociologists, and educational researchers have examined the
occupational choices and career outcomes of college graduates from different theoretical perspectives as well
as by considering a variety of variables (Behrman et al., 1998; Griffith, 2010; Seibert et al., 2001; Stoecker &
Pascarella, 1991; Whalen & Shelley, 2010). As observed by Goyette and Mullne (2006), career-related
inquiries branch out into three directions: 1) gender and race imbalance in the selection of fields of study; 2)
factors influencing entry into STEM fields; and 3) occupational outcomes for college students.

Gender and Race Imbalance. Underrepresentation of women in STEM has remained a troublesome reality in
college and graduate school enrollment. Although national statistics show that women account for over 55%6 of
bachelor’s degree recipients, they are still the minority in STEM fields (Joy, 2000; Staniec, 2004). The
underrepresentation of women is already apparent at the time college students declare a major. Further,
studies have found that the attrition of women from STEM majors is significantly higher than that of men
(Griffith, 2010; Whalen & Shelley, 2010). Academic performance, socio-psychological variables, and institution
characteristics have been identified as important factors influencing the persistence of women in STEM
disciplines. Gender-related difference was also found in the first post-college job, implying that the “leaky
pipe” continues at the post-college stage (Joy, 2000).

Factors Influencing Major Selection. Considerable attention has been focused on the gendered patterns of
choosing college majors and the factors predicting the selection of science majors (Jacobs, 1986&1995;
Simpson, 2001). Gender, race/ethnicity, academic ability, labor market returns, and family background are
found to bear a significant relationship with the choice of college majors (Goyette & Mullne, 2006).

Occupational Outcomes. Among different occupational outcomes, a stronger attention has been focused on
graduate school enrollment (Ethington & Smart, 1986; Perna, 2004; Zhang, 2005). One study indicated that
men are more likely than women to pursue graduate education (Joy, 2000). Career aspirations, and career
attainment are among a variety of variables also examined (Smart, 1988; Stoecker & Pascarella, 1991).When
making a career decision, individuals take into consideration many factors, including “financial reward,
autonomy, recognition, intellectual stimulation, flexibility, creative expression, and sense of social purpose”
(Mullen et al., 2003, p. 146; Stolzenberg, 1994).

It is worth mentioning that, although career outcomes can be measured from various perspectives, economic
theory places wage as the central role in allocating human resources in the labor market (Flyer, 1997).
Individual earning power has been the most frequently used indicator of labor market returns and the focus of
numerous studies of career outcomes in economics and education (Flyer, 1997; Smart, 1988; Staniec, 2004;
Goyette & Mullen, 2006).

Theoretical Perspectives. Two theoretical premises permeate the sociological and educational studies of career
attainment: the meritocratic theory and the social reproduction theory (Mullen et al. 2006; Smart, 1988).
Meritocratic theorists claim that academic ability and educational performance are the principal determinant of
individual success, whereas the social reproduction theorists view social original as the primary determinant of
individual success and the educational system as a site of class reproduction that perpetuates social inequity.
Extant research suggests merits to each perspective. In economics, though, human capital theory is the
dominant framework in understanding the career patterns of college graduates and gender-based labor-
market segregation and salary differences (Keane & Wolpin, 1997).

Theoretical Grounding of the Project. Extant literature lays the foundation for the intended inquires into the
career choices of STEM students; nonetheless, this project needs to overcome two challenges: 1) There is a
wide spectrum of variables to be considered, including demographic characteristics, family background, human
capital, academic attainment, institutional variables, and career aspirations; and 2) Several theoretical views
are available, including meritocratic, social reproduction, and human capital theories, but none can “provide an
accurate portrayal of the attainment process” (Smart, 1988, p.55) .

These challenges lead the principal investigator (PI) to a theoretical framework that appears to be more
comprehensive and allows consideration of a wide range of variables: An expanded econometric theoretical
framework introduced by Perna (2004). It “assumes that individuals make decisions by weighting the
monetary and nonmonetary costs against the monetary and nonmonetary benefits for all possible alternatives
and then selecting the alternative that maximizes utility with respect to individual preferences, tastes, and
expectations” (Perna, 2004, p.489). Relying on the argument that individuals most likely have to make
decisions based on imperfect information (Ehrenberg, 1991), Perna used social and cultural capital as
appropriate proxies for “individual preferences, tastes, and expectations” in order to quantify the nonmonetary
variables.

The importance of social and cultural capital in academic and career attainment has been well documented.
Cultural capital can be interpreted as an individual’s family background and parent-related factors to define
one’s class status (Perna, 2004). It has been empirically connected with students’ academic mastery (Goyette
& Mullne, 2006), social experience and career attainment (Stoecker & Pascarella, 1991), students’ pursuit of
graduate education (Ethington & Smart, 1986), accumulation of social capital (Bourdieu & Passeron,
1977&1979), facilitating upward mobility (Lamont & Lareau, 1988), and making choices on college major
(Goyette & Mullne, 2006).
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Social capital refers to one’s social networks and connections that an individual builds upon her/Zhis
relationships with others through social interactions or social structures (Morrow, 1999). The significance of
social capital in career success has been verified empirically (Coleman, 1988; Seibert et al., 2001). Students’
social environment and connection to the institution are factors contributing to personal gains, persistence in
STEM majors, continuation to graduate education, and career attainment (Griffith, 2010; Pascarella &
Terenzini, 2005; Stoecker & Pascarella, 1991).

This final choice of theoretical framework has the following advantages. First, by modeling career outcomes in
connection with social and cultural capital, it allows simultaneous manifestation of meritocratic theory and
social reproduction theory. Second, by including both “monetary and nonmonetary” factors, it adds an
economic view to the sociological variables. Finally, this framework can be slightly modified to have the costs
and benefits arranged in a longitudinal and sequential fashion, showing the career destination as the result of
a career path, along which an individual moves over time, as suggested by microeconomic models of career
choices (Behrman et al., 1998).

Describe the research method that will be used:

Three specific research questions will be addressed in this project and will be answered using different
statistical methods. As discussed in detail below, the selection of variables and analytical procedures
emphasizes the heterogeneous characteristics of the populations in their education and career decision-making
process.

Question 1. Are there observed differences in the career outcomes between college graduates who majored in
STEM vs. non-STEM disciplines? Between women vs. men in STEM fields?

For this question, descriptive analysis will be the primary approach in order to understand the differences in
the career outcomes of college graduates by groups (STEM vs. non-STEM majors; women vs. men) and their
differences in potentially influential factors, including demographic factors, family background, academic
performance, institutional variables, career aspirations, and career attainments. When repeated measures are
available, comparisons will be made using data from 1994, 1997, and 2003.

Question 2: What factors influence the career choices of college graduates? How do their influences differ for
individuals in STEM and non-STEM fields?

To answer this question, multinomial logit models will be used. The dependent variable, career outcome, has
seven categories: full-time job closely related to college major; part-time job closely related to college major;
full-time job somewhat related to college major; part-time job somewhat related to college major; full-time job
not related to college major; part-time job not related to college major; and unemployed. The independent
variables are in the following seven blocks:

1) Demographic characteristics, among which, age when received bachelor’s degree may be used as an
indicator of nonmonetary cost for college education because those who received their degree at older age may
have a shorter time horizon to realize an increase in lifetime earnings (Perna, 2004).

2) Family backgrounds that are proxy measures of cultural capital;

3) Academic performances that are considered as initial stock of human capital;

4) Institutional variables that are proxy measures of social capital;

5) Monetary costs and benefits;

6) Career aspirations that are factors extracted from 14 items on future job choices; and

7) Career attainments that are proxy measures of nonmonetary benefits.

Those variables are selected in accordance with the research objective to evaluate individual career outcomes
using the theoretical framework that considers the monetary and nonmonetary costs, the monetary and
nonmonetary benefits, and social and cultural capital.

The analysis will be conducted separately for STEM and non-STEM graduates. In addition, identical model
structure will be used for the 1994, 1997, and 2003 data times since career-related variables were measured
repeatedly in those years. The models of identical structure over times permit a longitudinal view of career
progress, and separate models for STEM and non-STEM graduates will reveal differences in career choices
across major fields and the sources of the differences.

With literature showing that different considerations may lead to an individual’s decision to pursue graduate
education (Griffith, 2010; Pascarella & Terenzini, 2005; Stoecker & Pascarella, 1991), a separate multinomial
logit model will be constructed for individuals who were enrolled for or have completed a graduate degree.
Using data collected in 2003, the graduate major will be compared with individuals’ bachelor degree major to
see if one continued in the STEM fields for the graduate training. Thus, the dependent variable has four values:
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both undergraduate and graduate programs in STEM fields; both undergraduate and graduate programs in non-
STEM fields; having a undergraduate degree in non-STEM fields, but graduate program in STEM fields; and
finally, having a undergraduate degree in STEM, but graduate program in non-STEM fields. The independent
variables will include the first six blocks from the above career outcome models. In addition, the major field of
the undergraduate degree will be used to indicate nonmonetary costs because it has been considered as a
proxy for foregone earning and other labor market opportunity in studies of the same data set (e.g., Perna,
2004). Other cost-related measures are employer benefit for graduate studies and availability of
assistantships.

Multinomial Logit Models. The multinomial logit model, a special case of the general log-linear model, is chosen
as the statistical model based on the categorical nature of the dependent variable. Having one category of the
dependent variable as the reference group, multinomial logit models estimate the log-odds of other single
outcome categories occurring relative to the reference group. Multinomial logit models have been used
frequently in sociological, educational, and economic studies (e.g., Flyer, 1997; Perna, 2004; Staniec, 2004),
thus, further discussion of this statistical approach is omitted.

Question 3: Are there significant differences in the career outcomes for men and women in STEM fields? What
are the determinants of these differences?

Sophisticated analysis is needed in order 1) to identify the career-related differences between genders within
STEM fields, 2) to identify the underlying factors of the observed differences, and 3) to provide a longitudinal
perspective on the gender-based patterns, if any. Therefore, multi-group structural equation modeling
becomes the most appropriate statistical procedure. Based on findings of extant studies on occupational
outcomes, a structural model is proposed in which the determinants of career attainment are depicted along
with their causal relationships (see the attached file). A unique hypothesis in this model is the temporal
effects of career choice and career attainment from 1994, 1997 to 2003. If confirmed, the model suggests the
transition from college to labor force to be a critical point of an individual’s career development, which
mediates the impacts of academic performance, family background, and undergraduate experience on future
career attainments. This model will be constructed separately for women and men, so that between-genders
comparisons can be made not only regarding the causal effects between the factors, but also the longitudinal
career progress over time. Note that Kline (2004) may serve as an informative source on multi-group
structural equation modeling and further discussion on this procedure is omitted due to space limitation.

If sufficient samples are available, a multinomial logit model will be used to study gender differences in STEM
students’ pursuit of a graduate degree, as previously discussed in Question 2. Models of identical structure will
be constructed for women and men separately, so that comparisons can be made and potential gender-related
patterns may be identified.

Uploaded Appendix Document(s):

« The structural model of career attainment

Project Description I1

Will you use NCES target dataset? Yes

Please check all NCES datasets that apply
- Baccalaureate and Beyond Longitudinal Study (B&B)

Explain why each dataset best serves this research. Include a variable list for each dataset used.

This project will use the restricted-use data, Baccalaureate and Beyond Longitudinal Study (B&B: 93/97/03), a
survey sponsored by the NCES that tracks students’ education and work experiences after they received a
bachelor’s degree during the 1992-93 academic year. The 1993 B&B cohorts are a representative sample of
graduating seniors in all majors, and are followed up by surveys in 1994, 1997, and 2003. In this data,
information is available on individuals’ demographic and family backgrounds, undergraduate institution
characteristics, undergraduate experience, expectations regarding graduate study and work, workforce
participation, and entry into and persistence through graduate school programs. The B&B data best serve this
project because variables are available so that evaluation of individual career outcomes can be made using the
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proposed theoretical framework that emphasizes the monetary and nonmonetary costs/benefits and social and
cultural capital of college graduates.

In addition to bachelor degree major and how closely related the current job is with the undergraduate major,
other major variables include:

1) Gender, race/ethnicity, and citizenship (1992), and age at bachelor’s degree;

2) Parents’ highest education, family income, and father/mother not born in U.S_;

3) SAT scores, cumulative undergraduate GPA, and GPA in all math courses taken;

4) Carnegie classification of undergraduate institution, average SAT of entering students, cohort graduation
rate, and institution selectivity;

5) Direct monetary contribution from parents (1992—-93), adjusted total cost less total aid (1992—93), and
annual income at work;

6) Fourteen items on future job choices;

7) Number of hours worked/week, job challenge, overall satisfaction, satisfaction with job security, and with
promotion.

Will you use NSF target dataset? No

Explain why each dataset best serves this research. Include a variable list for each dataset used.

Will you address the NPEC focus topic? Yes

If yes, please briefly describe:

Completing an undergraduate degree is the first step to a successful career. This project goes beyond the
traditional focus on graduate rates as the measure of institutional effectiveness and student success. Instead,
the institutional effectiveness is examined from the perspective of how effectively higher education institutions
prepare students for a rewarding career. In addition, student success is studied as how sufficiently their
academic training in college contributed to their career development. It is unclear how practical it would be
for institutions to collect job-related information regularly from students. However, this project serves the
purpose to argue that the career-related perspective on measuring institutional effectiveness and student
success may need more scholarly attention than what it has now, especially when the labor market and choice
of occupation for college graduates becomes significantly more important with the continued growth of
participation rate in higher education (Flyer, 1997; Mullen et al., 2003).

Project Description I11

Provide a timeline of key project activities:

Time line Activities

Jan 15 — Apr 1, 2011 Apply for the restricted-use B&B data
from the NCES

Apr 15 — Apr 30, 2011 | Prepare a paper proposal for the
Association for Studies in Higher
Education (ASHE) 2011 annual
conference

May 1 — Jun 30, 2011 B & B data preparation and pre-process

Jul 1 — Jul 14, 2011 Descriptive analysis (Research question
1

July 15 — Jul 31, 2011 Prepare a paper proposal for the
American Educational Research
Association (AERA) 2012 annual
conference

Aug 1 —Oct 10, 2011 Use multilevel logit models to answer
Research question 2.
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Oct 1 — Nov 4, 2011 Prepare a manuscript to submit the
findings for journal publication

Nov 5 — Nov 8, 2011 Submit 15t manuscript and the draft ASHE
annual conference paper for review and
approval by NCES

Nov 17 — 19, 2011 Present the ASHE conference paper at
Charlotte, NC

Nov 20 — Nov 30, 2011 | Revise and submit the 15 manuscript for
journal publication

Dec 1 — Dec 18, 2011 Prepare the AIR-grant mid-year progress
report

Jan 1 — Feb 29, 2012 Use multi-group structural equation
modeling to study gender differences in
the career paths of STEM graduates
(Research question 3)

Mar 1 — Mar 31, 2012 Prepare a 2"9 manuscript to submit the
findings for journal publication

Apr 1 — Apr 3, 2012 Submit the 2"Y manuscript and the draft
AERA annual conference paper for review
and approval by NCES

Apr 4 — Apr 30, 2012 Revise and submit the 2"9 manuscript for
publication

Apr 14 —Apr 17, 2012 Present AERA conference paper at
Vancouver, Canada

May 1 — May 14, 2012 Prepare for the AIR annual forum
Presentation

May 15 — May 31, 2012 | Prepare the AIR Grant Final Report

Jun 2 — Jun 6, 2012 Present cumulative findings at the AIR
annual forum in New Orleans, LA

June 7 — June 30, 2012 | prepare a 3" manuscript to submit for
journal publication

List deliverables such as research reports, books, and presentations that will be developed from this research
initiative:

The PI plans to have conference presentations and journal articles as deliverables resulted from the proposed
project. Given the research scope and depth of the project, the major results will be organized into deliverables
at three conferences.

Tentatively, based on the findings of research questions 1 and 2, the first conference paper will be:
1) Career outcomes of STEM and non-STEM college graduates: Persistence in majored-field and influential
factors in career choices

Based on the findings of research questions 1 and 3, the second conference paper will be:
2) Gender-related patterns in the career paths of college graduates in STEM fields? Understanding the
persistence and career choices of men and women from a longitudinal perspective

Based on the findings related to graduate school enrollment in research questions 1, 2, and 3, the third
conference paper will be:

3) Graduate school enrollment: Examining the decision making through major-based comparisons and
gender-related differences

The three conference papers will be revised based on feedback at the presentations and finalized into three
manuscripts for journal publication. The three journal articles mostly like will have the same titles:

1) Career outcomes of STEM and non-STEM college graduates: Persistence in majored-field and influential
factors in career choices

2) Gender-related patterns in the career paths of college graduates in STEM fields? Understanding the
persistence and career choices of men and women from a longitudinal perspective
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3) Graduate school enrollment: Examining the decision making through major-based comparisons and
gender-related differences

Describe how you will disseminate the results of this research:

This project is proposed with educational scholars and educational policy makers as the primary audiences.
Plans for dissemination are created in order to reach these audiences. Thus, scholarly-oriented outlets will be
the major dissemination choices, including presentations at the annual conferences of educational professions
and publications in peer-reviewed higher education journals.

Specifically, results of this project will be disseminated at three conference presentations:

1) The Association for Studies in Higher Education (ASHE) 2011 annual conference at Charlotte, NC
(estimated travel cost: $1,400);

2) The American Educational Research Association (AERA) 2012 annual conference at Vancouver, Canada
(estimated travel cost: $1,700); and

3) The Association for Institutional Research (AIR) 2012 Annual Forum at New Orleans, LA (estimated travel
cost: $1,500).

In addition, at least three manuscripts will be prepared to report the findings of this project and submitted for
journal publication. The possible journal outlets include, but are not limited to, Research in Higher Education,
Journal of Higher Education, and Review of Higher Education.

Provide a reference list of sources cited:
Austin, A.\W. (1993). What matters in college? Four critical years revisited (1st ed.). San Francisco: Jossey-
Bass.

Austin, A., & Austin, H. (1993). Undergraduate science education: The impact of different college environment
and the educational pipeline in the college. Final Report. ED 362 404.

Behrman, J., Kletzer, L., McPherson, M. & Schapiro, M. O. (1998). Microeconomics of college choice, careers,
and wages. Annals of the American Academy of Political and Social Science, 559, 12-23.

Blau, F. D. & Ferber, M. A. (1991). Career plans and expectations of young women and men: The earnings gap
and labor force participation. The Journal of Human Resources, 26, (4), 581-607.

Bourdieu, P. & Passeron, J. C. (1977). Reproduction in education, society, and culture. London, Sage.

Bourdieu, P. & Passeron, J. C. (1979). The inheritors: French students and their relations to culture. Chicago,
University of Chicago Press.

Coleman, J. S. (1988). Social capital in the creation of human capital. American Journal of Sociology,
94 (Supplement), 95-120.

Ehrenberg, R. G. (1991). Academic labor supply. In C. T. Clotfelter, R. G. Ehrenberg, M. Getz, & J. J. Siegfried
(Eds.), Economic chellenges in higher education (pp. 143-260). Chicago, University of Chicago Press.

Ethington, C. A. & Smart, J. C. (1986). Persistence to graduate education. Research in Higher Education, 24(3),
287-303.

Flyer, F. A. (1997). The influence of higher moments of earnings distributions of career decisions. Journal of
Labor Economics, 15(4), 689-713.

Goyette, K. A. & Mullne, A. L. (2006). Who studies the arts and sciences? Social background and the Choice
and consequences of undergraduate field of study. The Journal of Higher Education, 77(3), 497-538.

Griffith, A. L. (2010). Persistent of women and minorities in the STEM field majors: Is it the school that
matters. Economics of Education Review, 29, 911-922.

Jacobs, J. A. (1986). The sex-segregation of fields of study: Trends during the college years. Journal of Higher
Education, 57(2), 134-154.

Jacobs, J. A. (1995). Gender and academic specialties: Trends among recipients of college degrees in the

http://applications.airweb.org/researchgrants/admin/ViewProposal.aspx?pid=12[1/19/2011 2:29:50 PM]



1980s. Sociology of Education, 68(2), 81-98.

Jorgenson, D. W. & Wessner, C. W. (2007). Enhancing productivity growth in the information age (eds.).
Washington, DC: National Academies Press.

Joy, L. (2000, May). Do colleges shortchange women? Gender differences in the transition from college to
work. Papers and Proceedings of the One Hundred Twelfth Annual Meeting of the American Economic
Association, 471-475.

Keane, M. P. & Wolpin, K. I. (1997). The career decisions of young men. Journal of Political Economy, 105 (3),
473-522.

Kline, R. B. (2004). Principles and practice of structural equation modeling (2"% ed.). New York, NY: the
Guilford Press.

Kulis, S., Sicotte, D., & Collins, S. (2002). More than a pipeline problem: Labor supply constraints and gender
stratification across academic science disciplines. Research in Higher Education, 43(6), 657-690.

Lamont, M., & Lareau, A. (1988). Cultural capital: Allusions, gaps and glissandos in recent theoretical
developments. Sociological Theory, 6, 153-168.

McLoughlin, L. A. (2009). Success, recruitment, and retention of academically elite women students without
STEM backgrounds in US undergraduate engineering education. Engineering Studies, 1(2), 151-168.

Morrow, V. (1999). Conceptualizing social capital in relation to the well-being of children and young people: A
critical review. Sociological Review, 47, 744-765.

Mullen, A. L. & Goyette, K. A., & Soares, J. A. (2003). Who goes to graduate school? Social and academic
correlated of educational continuation after college. Sociology of Education, 76, 143-169.

Oaxaca, R. (1973). Male-female wage differentials in urban labor markets. International Economic Review,
14(3), 693-709.

Pascarella, E. T., & Terenzini, P. T. (2005). How college affects students: A third decade of research. San
Francisco: Jossey-Bass.

Pascarella, E. T., & Terenzini, P. T. (1983). Predicting voluntary freshmen year persistence/withdrawal
behavior in a residential university: A path analytic validation of Tinto’s model. Journal of Educational
Psychology, 75, 215-224.

Perna, L. W. (2004). Understanding the decision to enroll in graduate school: Sex and racial/ethnic group
differences. The Journal of Higher Education, 75(5), 487-527.

Reason, R. D., Terenzini, P. T., & Domingo, R. J. (2007). Developing social and personal competence in the first
year of college. The Review of Higher Education, 30(3), 271-299.

Reid, R. L. (2008). U.S. not meeting ‘ambitious’ goals for engineering graduates. Civil Engineering, 78(9), 25-
27.

Roksa, J. (2005). Double disadvantage or blessing in disguise? Understanding the relationship between college
major and employment sector. Sociology of Education, 78(3), 207-232.

Sana, M. (2010). Immigrants and natives in U.S. science and engineering occupations, 1994—2006.
Demography, 47(3), 801-820.

Sandier, M. E. (2000). Career decision-making self-efficacy, perceived stress, and an integrated model of
student persistence: A structural Model of finances, attitudes, behavior, and career Development. Research in
Higher Education, 41(5), 537-580.

Seibert, S. E., Kraimer, M. L., & Liden, R. C. (2001). A social capital theory of career success. The Academy of
Management Journal, 44(2), 219-237.

Simpson, J. C. (2001). Segregated by subject: Racial differences in the factors influencing academic major
between European Americans, Asian Americans, and African, Hispanic, and Native Americans. Journal of Higher
Education, 72(1), 63-100.

Smart, J. C. (1986) College effects on occupational status attainment. Research in Higher Education, 24 (1),
73-95.

Smart, J. C. (1988). College influences on graduates’ income levels. Research in Higher Education, 29, 41-59.

Sonnert, G. & Holton, G. (1995). Who succeeds in science: The gender dimension. New Brunswick, NJ: Rutgers
University Press.

http://applications.airweb.org/researchgrants/admin/ViewProposal.aspx?pid=12[1/19/2011 2:29:50 PM]



Staniec, J. F. O. (2004).The effects of race, sex, and expected returns on the choice of college major. Eastern
Economic Journal, 30(4), 549-562.

Stoecker, J. L., & Pascarella, E. T. (1991). Women’s college and women’s career attainments revisited. Journal
of Higher Education, 62(4), 394-406.

Stolzenberg, R. M. (1994). Educational continuation by college graduates. American Journal of Sociology, 99,
1042-1077.

Tang, J. (1993). The career attainment of Caucasian and Asian engineers. The sociological Quarterly, 34(3),
467-496.

Thomas, S. L. & Zhang, L. (2005). Post-baccalaureate wage growth within 4 years of graduation: The effects of
college quality and college major. Research in Higher Education, 46(4), 437-459.

Toutkoushian, R. K., & Conely, V. M. (2005). Progress for women in academe, yet inequities persist: Evidence
from NSOPF:99. Research in Higher Education, 46(1), 1-28.

Tyson, W., Lee, R. & Hanson, M. A. (2007). Science, technology, engineering, and mathematics (STEM)
pathways: High school science and math coursework and postsecondary degree attainment. Journal of
Education for Students Placed at Risk, 12(3), 243-270.

Umbach, P. D. (2007). Gender equity in the academic labor market: An analysis of academic disciplines.
Research in Higher Education, 48(2), 169-192.

Wang, J. & Staver, J. R. (2001). Examining relationships between factors of science education and student
career aspiration. Journal of Educational Research, 94(5), 312-319.

Whalen, D. F. & Shelley, M. C. (2010). Academic success for STEM and non-STEM majors. Journal of STEM
Education, 11(1-2), 45-60.

Zhang, L. (2005). Advance to graduate education: The effect of college quality and undergraduate majors. The
Review of Higher Education, 28(3), 313-338.

Zhang, L. (2008). Gender and racial gaps in earnings among recent college graduates. Review of Higher
Education, 32(1), 51-72.

In order to meet the word limits, some of the references had to be removed from the proposal text.

IRB Statement
Statement of Institutional Review Board approval or exemption:

To conduct the proposed project, the Pl will use an existing secondary data set, Baccalaureate and Beyond
(B&B), provided by the NCES through a restricted-use data license. According to the guidelines on human
subject research by the University of Memphis, a project that uses existing data will require a “Request for
Exemption” from the Institutional Review Board (IRB) within the Office of Research Support Services. The PI

submitted the required IRB documents for a “Request for Exemption” on January 3" 2011. The regular
process takes approximately four weeks before a response can be heard from the IRB. Thus, the Pl expect the
IRB review to be completed by early February 2011, which allows sufficient time to move forward with the
project upon receipt of the data from NCES.

Statement of Use of Restricted Datasets

The proposed research will use the restricted-use data of the Baccalaureate and Beyond Longitudinal Study
(B&B: 93/97/03). B&B is one of the national surveys sponsored by the National Center for Educational
Statistics (NCES). In order to protect personally identifiable information, researchers are required to apply for
a restricted-use data license in order to access and use non-public survey data. The Pl has successfully
obtained a license on the National Study of Postsecondary Faculty (NSOPF), also restricted-use data provided
by the NCES, and is aware of the renewed application requirements through sessions at the 2010 AIR National
Summer Data Policy Institute. Thus, the University of Memphis and the PI fully understand the compliance
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issues as set forth by the IES Data Security Office within the NCES regarding the use of restricted datasets.
The PI1, on behalf of the University of Memphis, will submit a formal application in January 2011 for the
restricted-use data license via the electronic application system at http://nces.ed.gov/statprog/instruct.asp to
provide information on data requirements, a research plan, a security plan, affidavits of nondisclosure, and
other required documents as detailed in the NCES restricted use data guideline.

The P1 is fully aware of and will comply with the requirement that that all materials prepared for publication
based on the restricted-use data must be submitted to the Data Security Office at the NCES for review and
approval prior to disclosure to non-Licensed persons.

Biographical Sketch

Yonghong Xu's Biography Sketch

The PI1, Dr. Yonghong Jade Xu, is an associate professor at the University of Memphis. She received her M.A. in
Educational Psychology in 1999, M.S. in Management Information Systems in 2001, and Ph.D. in Educational
Psychology in 2003 from the University of Arizona. Her academic expertise is in educational statistics and
quantitative research methodology. Having started in 2004, Dr. Xu has been a fulltime faculty member in the
Educational Research program at the University of Memphis and teaches graduate courses on introductory and
advanced statistical methods and research methodology.

Dr. Xu maintains an active research agenda in two areas. Her primary research interest is to investigate
factors influencing the compensation, turnover, and work life quality of university faculty; particularly women
faculty in male-dominated fields, including science, technology, engineering, and mathematics (STEM). In this
area, large-scale national surveys have been the primary data sources and her research using the National
Study of Postsecondary Faculty (NSOPF) has resulted in ten publications. Of these publications, two of the
sole-authored articles “Gender disparity in STEM disciplines: A study of faculty attrition and turnover
intentions,” and “Faculty turnover: Discipline-specific attention is warranted,” were published in Research in
Higher Education, one of the three leading higher education research journals. She has also successfully
completed research projects in STEM disciplines supported by external and internal funding sources. One of her
research projects was funded by the AERA Grants Program, in which she investigated the work conditions of
women faculty in male-dominated fields and benchmarked the progress, if any, from 1993 to 2004. In 2007,
Dr. Xu conducted a mixed-methods study funded by an internal grant at the University of Memphis to examine
the gender differences in the informal professional networks of faculty in STEM disciplines.

The second research interest of Dr. Xu is to examine the applicability and effectiveness of various statistical
techniques in analyzing data of different structures. Her dissertation compared the prediction accuracy of
linear multiple regression with Bayesian Belief Networks (a nonparametric application of Bayesian statistics)
using a national data set. A section of the findings was initially presented as a conference paper at the AERA
and recognized with the honor of Distinguished Paper Award. After joining the University of Memphis, she has
had several publications on this topic and also used Bayesian networks as the analytical approach in several
research articles.

Dr. Xu has accumulated years of experience in analyzing large-scale data sets, as well as experimental and
guasi-experimental data in education and related disciplines. In addition to using large-scale national data in
her own research endeavors, she often helps colleagues and students with their projects using national
databases, such as the Longitudinal Study of the Vocational Rehabilitation Services Program and the national
database of the Head Start programs. She is proficient with SAS and SPSS programming for data analysis.
Having taught a course on structural equation modeling for four years, she has accumulated sufficient
experience in writing SIMPLIS syntax using LISREL. She also uses Access, and Excel, as well as other database
software (e.g., Oracle database management system) to manage and manipulate large-scale datasets.

Dr. Xu’s inquiry into the underrepresentation of women faculty in STEM disciplines made her realized that the
root of gender imbalance in science and technology goes far beyond the academic professions. Thus, she has
committed to extending her research into the career choices of college graduates. She attended the AIR
National Summer Data Policy Institute in summer 2010 to get acquainted with the national data sources and
has become interested in and gained knowledge about the B&B survey. Having spent months on an extensive
literature review on occupational outcome and career patterns of college students, Dr. Xu presents her
research plan and ideas in this proposal and is confident in its quality, importance, and feasibility.

Dr. Xu has fourteen articles published in referred journals, two invited chapters, four manuscripts currently
under review, and sixteen peer-reviewed presentations at national conferences.
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Budget Requirements

Yonghong Xu' Budget

Personnel-Time on Project
% (FTE) Academic Year: 20.00
% (FTE) Summer: 71.00

Personnel-Salary & Benefits
Academic Year: $ 80369.38
Summer: $ 26790.24

Graduate Research Assistant's Budget

Personnel-Time on Project
% (FTE) Academic Year: 0.00
% (FTE) Summer: 0.00

Personnel-Salary & Benefits
Academic Year: $ 0.00
Summer: $ 0.00

Total Salary and Wages: $35094.95

Travel: $1500.00

Other travel related expenses: $3100.00
Other research expenses: $305.05

Total Request: $40000.00

Funding History

The PI has no prior, current or pending external support for the proposed research. The Pl has never received
research funding from AIR. The Pl has successfully completed research projects supported by one external
source in 2006 and one internal source in 2007 as listed below:

Xu, Y. (2006). Understanding the work experience of women faculty in nontraditional fields: Bayesian
modeling of the 1993, 1999, and 2004 NSOPF Data. Funded by the AERA Grants Program, sponsored jointly
by the National Science Foundation and the National Center for Education Statistics. Feb 2007- Jan 2008,
$19,995.

Xu, Y. (2007). Professional networking and career development for women faculty in male-dominated

disciplines. Funded by the Faculty Research Grants Program, University of Memphis. July 2007 - June 2008.
$6,500.
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