Integration: Gender Socialization, Ability, Self-Efficacy, And Discrimination

What is the inter-relationship of the three primary factors of this literature review: ability, self-efficacy, and discrimination?  How do we simultaneously explain the findings of this review:

1. Women have higher attrition than men in engineering.

2. Women have equal or better qualifications than men.

3. Women perform substantially the same as men.

4. Persistence for women and men is predicted by ability and self-efficacy, but is inconclusive with respect to gender once other variables are accounted for.

5. In college, women have lower self-efficacy than their male peers.

6. Women have high self-efficacy entering college but lose a large portion of it soon after entry.

7. Women's self-efficacy is correlated to achievement and positive interactions with faculty.

8. Women tend to experience discriminatory messages from some male students and/or faculty that imply women are not as competent as men and do not belong.

9. Women tend to experience more discrimination than their male peers.

10. Women nonpersisters do not claim they left because of discrimination.

11. Women are not necessarily aware of their experience of discrimination.

There are likely many complex mechanisms governing the above findings.  The following proposed theoretical history may provide one coherent explanation for the above findings. Most of the elements of this history are found in the literature of this review, particularly, Seymour8, Leslie17, Schaefers4, Felder18, and Hackett19; this review integrates and condenses these elements.  

· Socialization processes in junior high and high school imprint lower intrinsic science-math-engineering (SME) self-efficacy upon women than men.

· Generous high school teacher support offsets this lower intrinsic self-efficacy and allows many women to develop a contingently high SME self-efficacy, with equal qualifications and abilities to men (Findings 2 and 3). But, their SME self-efficacy is dependent upon teacher's support.

· Entering college, this support is partially or completely withdrawn while faculty raise expectations.  In response to this disturbance, without awareness that it is "not personal," and with lower intrinsic SME self-efficacy, women's expressed self-efficacy drops rapidly (Finding 6).  Men adjust more easily because they tend to be more socialized towards competition and have more intrinsic self-efficacy (Finding 5).

· Unless women regain self-efficacy via faculty interactions and/or their own high performance (Finding 7), their low self-efficacy results in higher risk of non-persistence (Finding 1 and 4).  Those (fewer) men with equally low self-efficacy are at equal risk of non-persistence (Finding 4).  That is, self-efficacy may be a mediator between gender and persistence (Findings 1, 2, 3, 4, and 5).

· Compounding these effects, subtle and obvious differential discrimination messages from some male faculty and students further call into question women's place and ability in engineering (Findings 8 and 9), which further reduces their self-efficacy.
· Lowered self-efficacy due to discrimination differentially influences women to not persist.  Self-efficacy may also be a mediator between discrimination and persistence (Findings 1, 4, 5, 8, and 9).
· As 1) discrimination does not directly affect persistence, but indirectly via self-efficacy, and 2) women are not necessarily aware of the discrimination they experience, women do not claim to leave engineering because of discrimination (Findings 10 and 11).  

This proposed theoretical model is based on the research literature and does integrate the primary findings, but it is tentative.  It is not intended to explain all potential forces on women's persistence in engineering.  Further research is necessary to untangle the complex mechanisms, empirically testing the claims made.  

Conclusions 

The persistence rate of women in SME is considerably lower than that of men, despite equal or better academic credentials. Studies have shown the persistence rates of women and men in SME majors are well predicted by performance and self-efficacy, regardless of gender, and that women tend to lose confidence in their scientific abilities from the start of their 1st year, despite adequate or better performance levels.  Discrimination is more prevalent for women than men and sends messages that women are not competent and do not belong in engineering.  These factors coalesce to lower the self-efficacy of women, which then places them at increased risk of nonpersistence.  A theoretical model is offered that ascribes two mediational roles for self-efficacy. These structural models may be examined in future research.  Interventions to improve the retention of women in engineering may be more successful if the structural characteristics of the forces on women are better understood.  The proposed model, if shown valid, would provide insight towards more effective interventions.

For economic, productivity, social, and ethical motivations, increasing the representation of women in engineering is an important priority.  Efforts to increase their representation have not met with large success.  Educators, as core formation agents of engineering culture, need to understand the complex structures and dynamics of women's experiences in engineering if more effective changes are to be found.  From this understanding, with effort, systemic reform may allow greater equity in engineering education.
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