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Outline of research study methodologies and results relevant to undergraduate WIE. Arranged alphabetically by first author. Abbreviations: F = Female, M = Male, CIRP = Cooperative Institutional Research Program (Astin, 1993), WIE = Women in Engineering, SME = Science, Math, Engineering, Quan = Quantitative, Qual = Qualitative.

	Study
	Method
	Setting
	Participants and Duration
	Aims relevant to Undergraduate WIE
	Results relevant to Undergraduate WIE

	(Adelman & U.S. Dept. of Education, 1998)
	Quan: database
	National
	Approx. 739 (14.6% F) engr. students in the High School and Beyond Longitudinal Study. Retrospective over 11 years. 
	Examine variables affecting choice, persistence, migration
	Among those leaving engineering, women had higher grades but lower SAT scores than men. 

Graduating women had high parental support.

Women leave because of academic dissatisfaction, not poor performance

	(Anderson, 1994)
	Qual: grounded theory w/ interviews.
	7 North-east engr. schools
	40 F upper level engr. students. Cross-sectional.
	Identify interests, difficulties, support, meanings, and advice of F engrs.
	Frequent loss of self-esteem.

Dissatisfaction w/ coursework.

Subtle and obvious discrimination.

Reluctance to discuss negative experiences, esp. w/ faculty.

Self-attribution of problems. 

	(Bergvall et al., 1994)
	Quan: refined survey
	Mich. Tech. Univ.
	91 (31% F) SME students.

Cross sectional.
	Examine gender related learning styles and sources of advice.
	Compared to M, F 

1) find large classes are less tolerable and more impersonal. 

2) prefer working in a group

3) prefer seeking advice from a F

	(Bergvall, 1996)
	Qual: ethnography, observation, linguistic analysis.
	Mich. Tech. Univ.
	22 (47% F) engr. students in 2 classes.

Longitudinal over 1 semester.
	Examine gender-role stereotypes, demands, conflicts, and consequences.
	Complex interaction of gender role expectations and academic demands. Discourse of Fs show struggle between assertive and facilitative roles, though Fs are not aware of these conflicts. 

	(Besterfield-Sacre et al., 2001)
	Quan: validated survey
	17 diverse engr. schools
	6,108 (22% F) 1st year engr. students. Longitudinal over 1 year
	Measure gender differences in attitudes over 1st year.
	Self-rated engineering abilities were lower for women than men.

Perception of societal contribution of engineering lower for women than men.

	(Brainard & Carlin, 1998; Brainard, Laruich-McIntyre, & Carlin, 1995)
	Quan and Qual: surveys, interviews, tracking system, interventions
	U. Wash. Engr. School
	2,179 F survey respondents; 672 F interviewees. Longitudinal over 6 years. 
	Determine F persistence factors, effect of WIE interventions
	Barriers to persistence: Lack of confidence, Lack of interest, Finances, Poor advising, Intimidation. High confidence drop in 1st year. Persistence improved by WIE.



	(Devon et al., 1998)
	Quan: validated performance task.
	Penn State Univ.
	283 (24% F) students in engr. graphics.

Longitudinal over 4 years.
	Evaluate the effect of visualization skill training on retention.
	Initial gender differences in visualization skills reduced by training.

Visualization skills not related to retention.

	(Felder et al., 1995)
	Quan: survey
	NCSU Chem. Engr. Dept.
	121 (28% F) students in author's classes. Longitudinal over ~4 years.
	Examined gender differences in performance, attitudes, and persistence
	Pre-engr. credentials were equal or greater for women than men, but women's performance and confidence eroded over college. 

Women, more than men, attributed success to support and failure to ability.

	(Frye Hecht, Pinelli, Barclay, & Kennedy, 1995)
	Quan: survey
	National Amer. Inst. of Aeronautics and Astronautics. 
	947 (18% F) u-grad student members of the AIAA. Cross-sectional.
	Explore gender differences in career goals, communication training, and information sources.
	More similarities than differences regarding gender. More than M, F 1) are satisfied with decision to major in aerospace engr.

2) value oral communication skills 

3) value other people as sources of information. 

	(Grandy, 1997)
	Quan: survey
	National (GRE) 
	1508 (49% F) SME seniors. Cross-sectional. 
	Characterized gender differences in expectations, abilities, and preferences
	GRE scores, self-rated abilities, and salary expectations were lower for women than men.

Women, more than men, preferred working with people and valued contributing to society 

	(Hackett et al., 1992)
	Quan: operationalized survey, multiple regression 
	West Coast School of Engr.
	197 (24% F) engr. students. Cross-sectional.
	Predict academic achievement from gender, self-efficacy, ability, stress, support, coping.
	Academic performance predicted by self-efficacy for academic milestones (+), faculty encouragement (+) and discouragement (-), and strain (-). Gender not a factor.



	(Haines et al., 2001)
	Quan: survey
	Western Canad-ian Univ. 
	1,069 (23% F) engr. students stratified across year and major. Cross-sectional.
	Examine effect of cumulative advantages and disadvantages on gender gap in engr.
	Ads/disads are gendered and accumulate throughout curriculum. 

Sexual discrimination from faculty much more prevalent for women than men (16% vs. 4%). 

	(Hughes, 2000)
	Quan: survey, multiple regression
	Georgia South-ern Univ.
	352 (46% F) SMT majors. Cross-sectional.
	Relate course confidence to achievement, gender, peers' attitudes, and instructor's gender.
	Course confidence was lower for women than men, though achievement (GPA) was not. Complex relationship found between instructor/student gender and confidence. Confidence attained on a course-by-course basis.

	(Hyde, 1990)
	Review of meta-analysis research related to gender. 

Effect size computations.
	National
	165 studies analyzed for verbal ability; 172 for spatial. Others unstated.


	Determine effect sizes 

(d = M-F diff. / std. dev.) for gender differences in various abilities and traits. 
	Effect sizes tend to be small.

Spatial ability shows largest difference (d=0.45 favoring M, though 3 types exist ranging from d=0.13 to 0.73). Verbal ability and causal attribution show small differences (-0.24 for Verbal and 0.13 for Attribution).

	(Hyde & Gess-Newsome, 2000)
	Qual: interviews validated by focus groups 
	Western research univ.
	32 upper level F students in SME. Faculty/staff interviews. Cross-sectional.
	Examine retention factors from a symbolic interactionist framework.
	Univ. retention program seen as extremely important.

Personal relationships instrumental towards women's success. 

	(Leslie et al., 1998)
	Quan: database. Data integrated w/ literature.
	National
	9,628 SME students in CIRP and other databases. Retrospective over 9 and 14 years. 
	Synthesize previous research. Relate under-representation to self-concept, peers, goals.
	Critical period of women's career formulation and self-concept is in adolescence. 

Under-representation is a function of all life phases. 

Self-efficacy related to gender and race: white males highest.



	(Meinholdt & Murray, 1999)
	Quan: survey based on standardized and local measures.
	Small Midwest univ.
	150 (27% F) primarily engr. students, all years. Cross-sectional.
	Examine gender differences in gender attitudes, faculty support, and academic and vocational self-efficacy.
	Largest differences found for gender attitudes: sexism and discrimination. 

Possible trends found for faculty support and academic self-efficacy, both favoring men. No differences for vocational self-efficacy. 



	(Nauta et al., 1998)
	Quan: structural model, operationalized and validated survey
	Large Midwest univ.
	775 F SME students, sophomore - senior. Cross-sectional.
	Predict career aspirations of women in SME based on pathway modeling of ability, self-efficacy, and role models. 
	Social cognitive theory provided effective model of career aspiration.

Role models particularly important for women engineers' self-efficacy and reduction of role-conflict.



	(Sax, 1994)
	Quan: database, regression analysis.
	National
	15,519 (40% F) SME students in CIRP database. Retrospective over 4 years.
	Examine broad range of input and environment variables on persistence. 
	Female persistence predicted by working on faculty research (+) and enjoying working with people in the field (-). Societal impact more important to women than men. Ability, self-concept, and preparation had similar effects for men and women.

	(Schaefers et al., 1997)
	Quan: operationalized and validated survey using career development theory, 

hierarchical regression.
	Midwest univ.
	278 (49% F) engineering students.

 Cross-sectional.
	Predict persistence based on self-efficacy, expectancy valence, interest congruence, and women's career development theories.
	Persistence predicted by 1) ability, 2) self-efficacy, 3) support/barriers, and 4) interest congruence; not gender. 

1st semester GPA predicted most of ability.

93% of persisters and 63% of non-persisters correctly identified.



	(Seymour, 1995; Seymour & Hewitt, 1997)
	Qual: ethnography. Interviews with coding, validated with focus groups. Quan: CIRP database analysis. 
	7 diverse univs. 

CIRP database national.
	460 (51% F) SME and ex-SME Jrs. and Srs, with SAT-math ( 650. Cross-sectional. 3 year duration. 


	Explain the differential attrition of women and men in SME. 
	Switchers and non-switchers were qualitatively similar; reasons for switching were concerns of all students.

Compared to men, women were 1) more concerned with coherent fit of SME and personal life; 2) less clear about the major; 3) less aware of weed-out system; 4) more concerned with personal interaction with faculty; 5) more subject to discrimination; 6 ) more vulnerable to loss of self-esteem.

Results are related to socialization differences. 



	(Sorby et al., 1999)
	Quan: performance task, surveys.
	3 tech. Univs. in the US, Germ-any, and Poland. 
	1031 (23% F) students in US and Europe. Cross-sectional. 
	Measure gender differences in spatial skills across cultures.
	Spatial skill differences were found at all settings, significantly favoring males, ranging from 12-29%. In the US univ. only, M had more previous experience in drafting. 

	(Strenta et al., 1994)
	Quan: student characteristics, survey. Logistic regression. 
	4 highly selective univs. 
	937 (24% F) engr. students (within 5320 SME students).

30% graduated 1st or 2nd in HS class. 

Cross-sectional / retrospective over 3 years.
	Analyze the causes of interest in and attrition from SME among highly qualified students.
	Overall retention was gendered in engr. (56.8% F v. 64.7% M) but gender was not significant when ability and performance variables were controlled. Self-efficacy, speaking confidence, and depression about academic progress favor M, despite equal performance. Discrimination not supported. 

	(Takahira et al., 1998)
	Quan: student and institution characteristics
	17 diverse Engr. schools 
	7239 (18% F) Soph. and Jr. students in 48 sections of Statics. Cross-sectional/Retrospective.
	Examine the effect of gender, SAT, GPA, class (size, %F, instructor), and selectivity on retention and performance in Statics.
	Overall, M more likely to persist than F (80.6% v. 79.2%). 

Persistence correlated to GPA (esp. F) and SAT-math (esp. M).

Course grades not gendered.

Compared to M, F less likely to persist as institutional selectivity increases and possibly as class size increases.

	(Tonso, 1996a, 1996b)
	Qual: ethnography w/ class and group observation and interviews. Semantic domain analysis.
	State univ. in Rocky Mount-ains
	10 (40% F) students in Soph. Design class; 3 (67% F) faculty. Longitudinal over 1 semester.
	Explore experiences of F engr. students in class and groups and the gender-related culture of engr.
	Discriminatory discourse observed against F, particularly when F were a minority in group. 

Roles and values of F subordinate to M.

Senior M faculty dominated class tone, promoted "ordeals." 



	(Tonso, 1999)
	Qual: ethnography w/ class and group observation and interviews + survey. 
	State engr. school.
	23 (48% F) 1st year and senior students in design classes. 

Longitudinal over 1-2 semesters.
	Examine the social construction of gender in engineering via M-F relations, types of acceptable engineers, and classroom practice.
	F engrs. given cultural identities which were negative, invisible, and non-belonging. 

A minority of powerful senior M students promoted hostility to women; others unable to check their power, resulting in tolerance of sexism. Similar sexism not seen in 1st year students.

M and F students show limited awareness of sexual harassment and limited will to stop it.
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