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Mentoring is identified as an important element of educational environments that are designed to facilitate
the success and retention of females in STEM disciplines. Consider the following two quotes from
representatives in STEM fields who have participated in a mentoring program:

“When | was in high school, | received zero support for studying math and science. As a
consequence, | floundered a lot when | got into college and started my hard engineering classes. If
it weren't for a good support system of other women in the department with me, encouraging me to
stick it out, and my father who was also very supportive, | would have left science after my first
semester (MentorNet, 2008, p. 32).”

“The single most important thing people need to realize and hear is that their field will not seem to
scary or intimidating once they talk with someone else who has already done it and overcame it. It
is through that person (a mentor) that one finds solutions to obstacles/concerns (MentorNet, 2008,
p. 35).”

This information sheet summarizes pertinent research for instructional professionals in K-16 to design
mentoring programs within the disciplines of Science, Technology, Engineering and Math (STEM):

Positive socialization to the field helps reduce gender role barriers and can increase the success
and retention of women in STEM fields. Mentoring is one programmatic initiative that provides
women in STEM fields with exposure to role models, a support network, and personal interaction
with experienced professionals (Frestedt, 1995).

Benefits associated with mentoring have been seen among protégés, mentors, and institutions and
businesses that provide formal mentoring programs (Aryee, Chay, & Chew, 1996; Fagenson, 1989;
Wright & Wright, 1987). These benefits are also found among mentoring programs specifically
developed for women in STEM fields (Chesler, Boyle Single, & Mikic, 2003).

Effective mentoring programs are well-planned, starting with clear goals. Programs should have a
well-informed management team who will be responsible for implementation (for examples of good
mentoring practices see http://www.mentoring.org/find_resources/elements of effective practice/).
An orientation to the parameters of any formal mentoring program and expectations of the parties
involved has been shown to benefit both the mentors and protégés. Ideally, mentoring programs
take into consideration the needs of the population they are designed to address and they provide
appropriate levels of both challenge and support (Wadsworth, 2002).

Identifying specified outcomes and selecting appropriate methods of assessment should be part of
the program design (Rhodes, 2002). The type and quality of assessment tools vary. Most
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assessment tools available are surveys and are discussed in more detail in the ARP Resource
companion document, Mentoring and Women in Engineering Literature Overview.

e Mentoring can take place through conversations, collaboration, and participation in an online or
virtual community as well as through opportunities for the protégé to observe their mentor (Rhodes,
2002; Wright & Wright, 1987). Coupled with other programmatic initiatives, mentoring relationships
are a key element in encouraging retention and success of women in STEM fields.

0 Mentoring has been shown to increase self-confidence and enhance communication skills
among women in STEM careers. Mentoring relationships provide role models and present
opportunities to discuss work-life balance issues (Brainard & Ailes-Sengers, 1994;
Chesler, Boyle Single, & Mikic, 2003).

0 Exposure to women who are well-established in the field helps break down the gender
barriers that work against women’s persistence in STEM disciplines (Clewell & Campbell,
2002). Women engineers report that mentoring relationships provided them with a better
understanding of the educational climate and a clearer picture of expectations for
performance and other elements of the professional work environment (Brainard & Ailes-
Sengers, 1994; Brainard & Carlin, 1998; Frestedt, 1995; Kahveci, Southerland, & Gilmer,
2006).

0 Increased retention rates among undergraduate women pursuing STEM majors are
associated with mentoring relationships that provide academic and social support
(Wasburn & Miller, 2004). Participating in a formal mentoring program where students
meet regularly with faculty members has been shown to improve the retention of
undergraduate STEM women. (Kahveci, Southerland, & Gilmer, 2006).

0 InK-12 education, mentoring programs that paired female students with women scientists
in an after-school program found that female students were more likely to indicate an
interest in pursuing a STEM career following the experience (McLaughlin, 2005).

e Research indicates that cross-gender mentoring relationships can provide similar or additional
benefits. Mixed gender mentoring relationships may help females ally themselves within a male-
dominated organization (Burke & McKeen, 1996; Ensher & Murphy, 1997; Ragins, Townsend, &
Mattis, 1998; Scandura & Williams, 2001). Other studies highlight that length of the mentoring
relationship is more influential than whether the mentoring relationship is formed between females
or is a mixed gender relationship (Turban, Dougherty, & Lee; 2002).

e Elements of consistency and a vested interest on the part of the mentor in the vocational and
personal development of the protégeé are key aspects in positive mentoring (Kram, 1985;
Fagenson, 1989; Paglis, Green, & Bauer, 2006).

e Among women in STEM fields, co-mentoring relationships that allow for an equal exchange of
ideas are valuable as women mentors and protéges benefit from increased self-esteem. When
there is shared power, both the mentor and mentee have an opportunity to be the learner or the

teacher, sharing input and validating the other's contribution (McGuire & Reger, 2003). Mentoring
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relationships that address both personal concerns (i.e., issues at home, family) and academic
issues helped mitigate feelings of isolation (Liang, Tracy, Taylor, & Williams, 2002; McGuire &
Reger, 2003). Attention should be given to shared discussion and ideas within mentoring
relationships among women rather than serving as simply a source for information and skill
building (Grant & Ward, 2000; Liang, Tracy, Taylor, & Williams, 2002).

e While benefits associated with mentoring have been documented, other studies have proved
inconclusive with regard to the benefits associated with mentoring in STEM fields, particularly in
relation to the protégés commitment to pursuing a research career (Green & Bauer, 1995; Paglis,
Green, & Bauer, 2006).

e More research is needed on the role of gender in STEM mentoring, particularly whether cross-
gender mentoring relationships encourage positive socialization and retention in the field in the
same manner as within gender mentoring relationships. Future research should explore the role of
gender in different types of mentoring models. For instance, studies could examine whether males
and females in STEM fields receive the same benefits through mentoring programs that emphasize
the use of technology such as e-mentoring (mentoring conducted via the Internet). Longitudinal
research designs that follow a cohort of students and explore whether formal or informal mentoring
is linked to outcomes such as time to degree, persistence, and advancement are needed (George
& Neale, 2006). Qualitative studies that explore in more depth the elements of successful
mentoring relationships formed by women in STEM disciplines would provide a more holistic
picture of what factors need to be included in the design of mentoring programs in order to reap
maximum benefits.

(For a practice-oriented guide on this topic or other ARP Resources, go to:
http://www.AWEonline.org/ARPResources.aspx)
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