Workshop Participants’ Handouts

Myths and Facts

1. The enrolment of women in undergraduate engineering programs in Ontario is approximately:

a) Less than 15%

b) 15 – 19%

c) 20 – 24%

d) 25 – 29%

e) 30% or greater

2. The current enrolment of women in undergraduate engineering at our university is:

a) Less than 15%

b) 15 – 19%

c) 20 – 24%

d) 25 – 29%

e) 30% or greater

3. What is the most popular engineering discipline among women?  


4. Male and female engineering students are equally comfortable asking questions in class and participating in study groups.


True
 
False

5. Women tend to blame others when they are unsuccessful in academic situations.


True 
False

6. Students entering engineering studies have a wide variety of learning styles so there is no one best style of instruction.


True 
False

7. Since women often raise their intonation at the end of a statement, it means they are unsure about their response.


True 
False

8. Employers are increasingly seeking the leadership and team-building skills commonly exhibited by women.


True 
False

9. If female engineering students don’t signal their discomfort with a macho culture, it means it causes them no anxiety.


True 
False
Welcome to

Communication and Gender in the Engineering Faculty

AGENDA

Arrival activity – Myths and Facts quiz

1. Introductions

a. Purpose of workshop

b. Roundtable

2. Setting the context

3. Purdue video dramatization

4. Discussion and brainstorming

5. Review of Myths and Facts quiz

BREAK

6. Reflection and action planning

7. Continuing the dialogue 

8. Wrap-up and feedback

VIDEO WORKSHEET

Please record your observations regarding the professor’s behaviour and the students’ reactions:

Do you have any other observations or comments?

1. The enrolment of women in undergraduate engineering programs in Ontario in 2000/01 was:


Ans: C. The average enrolment of women as a proportion of all undergraduate engineering students in Ontario in 2004 was 19.3% (latest available data). The figures vary by institution from 11% to 24%, and also vary significantly by discipline. (Source: Canadian Engineers For Tomorrow: Trends in Engineering Enrolment and Degrees Awarded 2000-2004.  Published by the Canadian Council of Professional Engineers Canadian through the Canadian Engineering Resources Board, 2002. ISBN No. 1-894284-25-9) See attached graph A for trends.
2. The current enrolment of women in undergraduate engineering at Queen’s University is:

Ans: C. The average enrolment of women as a proportion of all undergraduate engineering students a Queen’s in 2004 was 22%. The figure varies significantly by discipline from 56% in EngChem and 54% in Geo to about 10% in EngPhys and Computer Engineering.  ChemEng, Civil and Mining all have percentages over 30. (Source: Canadian Engineers For Tomorrow: Trends in Engineering Enrolment and Degrees Awarded 2000-2004, internal stats.  See above.)

2. The current enrolment of women in undergraduate engineering at McMaster University is:


Ans: B. The average enrolment of women as a proportion of all undergraduate engineering students at McMaster in 2005/06 is 15.68%. The figure varies significantly by discipline from 32.3% in Chemical to about 10% in Computer and 8% in Software Engineering. Civil Engineering is the second highest at 18%. (Source: Internal faculty records.)

3. What is the most popular engineering discipline among women?

Ans: As noted above, enrolment of women in the various engineering disciplines varies considerably with high levels of enrolment in chemical engineering, environmental engineering, and specialties related to medicine and biology and with much lower levels of enrolment in mechanical engineering, electrical engineering, and specialties related to computers. (Source: Etta Wharton, “Where We Are and Where We Need to Go,” report for The Women into Engineering Partnership, 2001) These observations seem to indicate that women favour disciplines that are more visibly linked to health and the needs of society. One might argue that electrical and computer engineering are just as important to society, but the connection is perhaps less obvious and those disciplines are less well understood (and in fact negatively stereotyped) by the general public. 

4. Male and female students are equally comfortable asking questions in class and participating in study groups. 


Ans: False. A survey of 840 undergraduate students at the College of Engineering and Applied Science at the University of Colorado, Boulder, found that female students were much less comfortable than male students in asking questions in class, but that the women were more involved in study groups than their male counterparts. (WIEP Report: Pilot Climate Survey Results, Jill S. Tietjen, July 1998 www.colorado.edu/engineering/WIEP/reports/climate.htm ) 


Consistent with the above, a 1984 study at Stanford University, found that only 30% of the women versus 57% of the men felt confident speaking up in class. (Source: Zappert and Stanbury 1984, as referenced in Sheila Widnall, AAAS Presidential Lecture: Voices from the Pipeline, 1988)


Keep in mind also that, especially in first year, many of the male students will arrive with friends from high school also going into science and engineering and will quickly make new friends among the mainly male population, but the female students are less likely to have the support of friends within their engineering/science classes. 


Other research has repeatedly shown that women are interrupted more frequently than men, and that there is a tendency for women’s contributions in a group setting to be ignored or attributed to one of the men in the group. (Widnall and Christopher) This negative reinforcement further undermines women’s confidence in speaking up.

5. Women tend to blame others when they are unsuccessful in academic or workplace situations.


Ans: False. Psychologists have found that women and men attribute success and failure differently. Men tend to blame external factors for their lack of success and may express anger at circumstances or people. They are, however, comfortable with crediting successes to their own abilities. On the other hand, women are more likely to attribute their success to external factors, while placing the blame on themselves for poor results. (Christopher video and Ware, 1985 as cited in Brown University Guide for Faculty) 


For example: 


Male student with poor test score: “That test was unfair and the professor did not prepare us properly.”


Female student with poor test score: “I must not have studied enough, or maybe I am just not smart enough to handle this material.”


Male student with high test score: “Gee, I am really good at this stuff.”


Female student with high test score: “I was really lucky. That test was easy.” 
6. Students entering engineering studies have a wide variety of learning styles so there is no one best style of instruction. 


Ans: True. Although studies reveal that the majority of engineers cluster around a certain personality type (ISTJ) according to the Myers-Briggs Type Indicator
, there is a significant minority that is counter-type, and there are also differences between men and women. The four Myers-Briggs scales are Extrovert/Introvert, Sensing/Intuitive, Thinking/Feeling, and Judging/Perceiving. Peter Rosati at the University of Western Ontario has also demonstrated a correlation between Myers-Briggs type and learning styles among engineering students
. The four learning style scales are Active/Reflective, Sensing/Intuition, Visual/Verbal, and Sequential/Global. Among Rosati’s noteworthy findings are the following:

· A study of over 850 engineering students reveals them to be strongly active, visual and sequential learners (typical textbooks are reflective, verbal and sequential)

· The students who do not pass first year engineering are significantly the E_FP personality type (the opposite type to the majority).

· Female students also showed a preference for active, sensing, visual and sequential learning, but women were more reflective (opposite of active) and more verbal (opposite of visual) than their male colleagues.


The important lesson here is not the details of the various personality types (although it makes for interesting reading!), but that any given teaching method will tend to favour students who have the corresponding learning style. Felder et al (2002) summarize it well:


Professionals in every field must function in all type modalities to be fully effective, and the goal of education should therefore be to provide balanced instruction. Students should be taught sometimes in the style they prefer, which keeps them from being too uncomfortable for learning to occur, and sometimes in their less preferred mode, which helps them develop the diverse strengths they will need to function effectively in their careers. Unfortunately, traditional higher education is not structured to provide this balance, and severe mismatches commonly occur between the teaching styles of instructors and the learning styles of their students, with detrimental effects on the academic performance of the students and on their attitudes toward their education. 

7. Since women often raise their intonation at the end of a statement, it means they are unsure about their response.

Ans: Not always True or False. Rising intonation typically gives listeners the impression that the speaker is asking a question or unsure of their statement. In the case of some women speakers, however, this is not necessarily the intent. Women may use rising intonation or a questioning style of communication (eg. “What if we…”) to prompt dialogue or check for understanding/ consensus. If a comment sounds hesitant, the speaker could be encouraged to elaborate. Correct or significant ideas should be recognized regardless of the style of expression (as long as the comment was not derogatory or inappropriate).

Some styles of communication are more effective in certain circumstances, and effective communication is an important skill to be learned. Instructors can be valuable coaches to help students improve their communication skills, but should be careful not to enforce a single style on everyone, or to assume that more aggressive means more convincing. 

8. Employers are increasingly seeking the leadership and team-building skills commonly exhibited by women. 

Ans: True. The solution to helping more women enter and be successful in Engineering is not to make them behave more like men. Both typically male and female attributes and perspectives are necessary in the workplace. Studies also suggest that mixed (male and female) teams produce better solutions than single-sex teams. (Source: Bruce Christopher) Although hiring managers are increasingly more likely to look for team-building and collaboration skills, there is evidence to show that this cultural change is slower at the highest organizational levels.

In a study performed by Hagberg Consulting Group in California, in-depth performance evaluations of 425 senior managers across several business sectors showed that women received higher ratings on 42 of the 52 skills measured. The Hagberg study was not intended to focus on gender differences. Another study (1998), designed specifically to eliminate variables other than gender, concluded that female managers were ranked as more effective by peers and subordinates, but bosses judged women and men to be equally competent as leaders.  (Source: “As Leaders, Women Rule.” Businessweek Online, November 2000.) 

The important issue here is not whether women or men are inherently better managers or leaders (especially since the judgement of good leadership is in itself subject to debate), rather that women and men can both be highly effective in the workplace while approaching their jobs differently. The other insight from these and other studies, however, is that men and women appear to be judged according to different norms and expectations – it is worth examining whether any such biases may also occasionally exist in non-quantitative student evaluations. This ties in also with Question 6 where a candidate’s self-assessment may be inconsistent with the supervisor’s assessment of them, and underscores the need for clear and mutually understood assessment criteria. 

9. If female engineering students don’t signal their discomfort with a macho culture, it means it causes them no anxiety. 

Ans: False. “During the training experience, women report anxiety about possible future discrimination that men do not have. To prepare themselves for the workplace, women learn to adapt both to engineering culture and to the masculinity of that culture. They deal with this anxiety by presenting a confident image that they eventually internalize and by demonstrating their solidarity with other engineers. These impression management techniques are intended to convey to their peers the understanding that they are not a threat to the unity of the profession.” (Source: Dryburgh in Gender & Society, 1999.)

ANNOTATED LIST OF

SELECTED RESOURCES AND REFERENCES

Links accessed in January 2006.

Booklets and Videos:

Achieving Gender Equity in Science Classrooms, A guide for faculty compiled by Women Science Students and Science Faculty and Staff at the member colleges and universities of NECUSE (The New England Consortium for Undergraduate Science Education).

http://www.brown.edu/Administration/Dean_of_the_College/homepginfo/equity/Equity_handbook.html
A practical online handbook, dealing with classroom dynamics and a broad range of academic issues – if you read only one reference, this is a good choice. It offers tips on fighting stereotypes in science, encouraging active participation in lab settings, varying examination structures to accommodate a variety of learning styles, and fostering self-confidence among students. The document includes an extensive list of references.

Adviser, Teacher, Role Model, Friend: On Being a Mentor to Students in Science and Engineering, Prepared by The Committee on Science, Engineering, and Public Policy – a joint unit of the National Academy of Sciences, National Academy of Engineering, and the Institute of Medicine, 1997.

Available to browse free online at http://www.nap.edu/books/0309063639/html/index.html (in fully searchable format) or as a softcover book for purchase from National Academic Press online at http://www.nap.edu/catalog/5789.html for approximately $10 U.S. (depending on quantity).

Publisher’s description: “This guide offers helpful advice on how teachers, administrators, and career advisers in science and engineering can become better mentors to their students. It starts with the premise that a successful mentor guides students in a variety of ways: by helping them get the most from their educational experience, by introducing them to and making them comfortable with a specific disciplinary culture, and by offering assistance with the search for suitable employment. Other topics covered in the guide include career planning, time management, writing development, and responsible scientific conduct. Also included is a valuable list of bibliographical and Internet resources on mentoring and related topics.”

Creating Gender Equity in Your Teaching, developed by the University of California, Davis for college and university instructors in Engineering disciplines.

http://engineering.ucdavis.edu/pages/administration/communications/gender/index.html 

Another excellent online handbook providing suggestions for creating a positive tone in the classroom, understanding gender-related language and patterns of communication, as well as avoiding gender-based assumptions. Quite practical and includes some examples.

A Curriculum for Training Mentors and Mentees, Suzanne G. Brainard, Ph.D., University of Washington, 1998.

This training kit includes handbooks for students, faculty, professional scientists and engineers, an administrator's training guide, bibliography, and video. The material includes specific content on cross-gender and cross-cultural mentoring relationships as well. (Kit is available for purchase at http://www.wepan.org/storelistitem.cfm?itemnumber=8 for $100 U.S.)

“Classroom Climate Workshops on Gender Equity for Faculty Members.” Video and facilitation guide (included in the original Communication and Gender Differences in the Classroom kit). Additional copies available for $150 plus $10 shipping U.S. by contacting Jennifer Towler, Self-Directed Learning Programs at Purdue University (1-800-359-2968, ext. 90), faxing credit card info or a purchase order to 765-496-2484, or emailing jltowler@purdue.edu 

“Equity in Education: Gender Bias in the College Classroom” A short videotape prepared by the University of California with three sets of vignettes and interviews involving college students and faculty. Available by faxing request to Women in Engineering, UCDavis, 530-752-8058 or email Lilian Davila lpdavila@ucdavis.edu (price in 2002 was $20 U.S. plus shipping).

Note that the Creating Gender Equity in Your Teaching booklet contents are available online at http://engineering.ucdavis.edu/pages/administration/communications/gender/index.html 

“Why Are Women So Strange and Men So Weird?” Videotape of a training session presented by psychologist and speaker Bruce Christopher. This video is not necessarily made for the academic environment, but it is entertaining and quite informative. Bruce Christopher addresses the differences between male and female communication styles that affect both professional and personal relationships. Copies of the video can be ordered via www.bcseminars.com (price in 2006 is $50 U.S.)

Recommended Reading and Cited Works:

Anderson, Lisa and Gilbride, Kimberley. “Gender Bias Towards Engineering Careers: Does It Still Exist?” Proceedings of the 2002 WEPAN Conference – CD is available for purchase online at http://www.wepan.org/storeindex.cfm. Non-member price is $35 U.S. This paper provides results of a study of participants in Ryerson University’s Discover Engineering High School Workshop program. The workshops had a positive impact on students’ interest in engineering, especially for the female participants, who more than doubled their interest level. 

Draughn, Patricia, “Retaining Students Through Faculty Involved Programming.” Proceedings of the 2002 WEPAN Conference – CD available for purchase online, see previous entry. This paper deals with retention strategies to address the needs of diverse female students. Data from a pilot program reveal that faculty inclusion in the creation and implementation of retention programs is highly valuable. 

Felder, Richard M. “Learning and Teaching Styles in Engineering Education,” Original article appeared in 1988 (Engineering Education, 78(7), 674-681.) The article includes a useful list of teaching techniques to address all learning styles. A copy with preface added in 2002 by the author (as well as other related works) is available on Dr. Felder’s website at http://www.ncsu.edu/felder-public/Papers/LS-1988.pdf 

Felder, R.M., Felder, G.N, and Dietz, E.J. “The Effects of Personality Type on Engineering Student Performance and Attitudes.” Journal of Engineering Education, 91(1), 3-17 (2002). http://www.ncsu.edu/felder-public/Papers/longmbti.pdf This paper reports on a study of over 110 students at North Carolina State University using the Myers-Briggs Type Indicator, and shows that instruction that emphasized active and cooperative learning benefited students found to be disadvantaged by more traditional approaches. The authors also suggest that more attention to the social aspects of engineering in the curriculum may be a solution to improve success rates for some personality types.

Goodman Research Group, Inc. “Final Report of the Women’s Experiences in College Engineering Project.” April 2002. (Funded as “A Comprehensive Evaluation of Women in Engineering Programs,” National Science Foundation Grant # REC9725521; Alfred P. Sloan Foundation Grant # 96-10-16) Currently available on the Goodman Research Group website at www.grginc.com/WECE_FINAL_REPORT.pdf  This report provides the results of an American national three-year cross-institutional study to answer the following questions: What roles do student and institutional factors play in women’s persistence in engineering? What is the relationship between women students’ persistence in engineering and their participation in support activities and use of engineering resources? What makes resources and support services for undergraduate women engineering students successful?

Leveson, Nancy G., “Educational Pipeline Issues for Women,” a transcription of a talk given at the CRA Snowbird meeting July 1990. Available at http://sunnyday.mit.edu/papers/snowbird.pdf  Nancy Leveson provides a thoughtful look at the issues faced by women in post-graduate studies, particularly in Computer Science. She includes some anecdotes from faculty and students, and provides ideas for increasing the retention of women in the educational pipeline.

Rosati, Peter (Professor, Dept of Civil and Environmental Engineering, University of Western Ontario). “The Learning Preferences of Engineering Student From Two Perspectives,” available online at http://fie.engrng.pitt.edu/fie98/papers/1016.pdf Peter Rosati’s study of students at UWO reinforces observations by Felder and others that certain personality types are disadvantaged by traditional instructional approaches, and emphasises the need for more real-world, practical applications in engineering education.

Seymour, Elaine. “’The Problem Iceberg’ in Science, Mathematics, and Engineering Education: Student Explanations for High Attrition Rates.” Journal of College Science Teaching. Issue 21 (4) February 1992. 230 – 232

Seymour, Elaine. “Undergraduate Problems with Teaching and Advising in SME Majors: Explaining Gender Differences in Attrition Rates.” Journal of College Science Teaching. Issue 21 (5) March/April 1992. 284-292.

In the two papers above, the author presents evidence to refute the myth that students who leave the scientific and engineering studies are necessarily less capable than those who continue. Although reasons for leaving are diverse, the culture within the faculties is shown to be a significant factor. 

Wharton, Etta. “Where We Are and Where We Need to Go,” report for The Women into Engineering Partnership, 2001. The author conducted interviews with Deans, faculty, and staff as well as focus groups with women engineering students in twelve of the thirteen engineering faculties in Ontario. This report provides a snapshot of the current state of women in engineering, particularly regarding enrolment, retention, and outreach activities that support and encourage girls and women to pursue a career in engineering.  An extensive annotated bibliography is also provided. The report is available at http://www.ospe.on.ca/pdf/weac_ew_report_2001.pdf.
Widnall, Sheila E. (Professor, Aeronautics and Astronautics, MIT) “AAAS Presidential Lecture: Voices from the Pipeline.” (1988) Drawing from a number of studies, Sheila Widnall traces and attempts to identify contributing causes of the attrition of women from high school through post-graduate studies in science and engineering, including reference to the Illinois Valedictorian Project.  Available at http://web.mit.edu/aeroastro/www/people/widnall/voices1.htm 

Also of Interest:

Beder, Sharon. “Towards a More Representative Engineering Education”, International Journal of Applied Engineering Education, vol. 5, no. 2, 1989, pp173-182. Also available online at http://www.uow.edu.au/arts/sts/sbeder/education2.html The author argues that the current approach to engineering education is a result of historical efforts to establish engineering as a science and a profession as distinct from a trade. This has resulted in an emphasis on mathematics and theoretical sciences to an extent out of proportion to the actual needs of most people practicing as engineers, and a culture within which students with broader interests and talents, and those who want to work with people and social issues do not see themselves. Many female students are among those put off for these reasons.  

Dryburgh, Heather. “Work Hard, Play Hard: Women and Professionalization in Engineering—Adapting to the Culture”, Gender & Society, Vol. 13, No. 5, 664-682 (1999) 

© 1999 Sociologists for Women in Society http://gas.sagepub.com/cgi/content/abstract/13/5/664 
Participant observation, focus groups, and in-depth interviews were used to study the professionalization of women enrolled in engineering school. Two aspects of the professionalization process were examined: adapting to the professional culture and internalizing the professional identity. The study found support for a Goffmanesque interpretation of professionalization; engineering students learn how to manage others' impressions of them as professionals to gain their trust and confidence. Women also must learn to manage impressions male engineers hold of them. They present themselves as competent, nonthreatening, and solidary members of the profession.
“Balancing the Equation:  Where Are Women & Girls in Science, Engineering & Technology?” Researched and published by the National Council for Research on Women, written by Mary Thom, 2002. Available at www.ncrw.org/research/iqsci.htm Although this report is American, much of the research referenced and conclusions drawn are relevant to the Canadian context. In particular, the section titled “What We Know & What We Need” provides a summary of facts, statistics and practical solutions addressing the education of girls and women from the K-12 through post-graduate levels.

“As Leaders, Women Rule,” BusinessWeek Online, November 2000. Available at www.businessweek.com/2000/00_47/b3708145.htm This article quotes a number of management studies that examine senior management skills and effectiveness. In all cases, women were found to rate at or above the level of their male colleagues in a wide variety of skill areas, and the value of more collaborative leadership styles is discussed.

“Diversity in the High-Tech Workplace,” IEEE Spectrum, June 1992. This was a special report containing a mix of research articles and interviews regarding gender and ethnic diversity in the workplace. Of particular interest is a study that revealed significant discrepancies between female scientists’ and engineers’ self assessments and their supervisor’s assessments of them. Significant differences were also found for non-European foreign-born men. A number of explanations are proposed for these discrepancies, and it is recommended that performance criteria be as clearly articulated as possible to promote mutual understanding of expectations and minimize such gaps in perception. 

“Peer Review: Shameful,” The Economist, May 24, 1997, p.79. This article quotes investigative research into the way fellowships in science were awarded in Sweden. Applicants and recipients of fellowships in biomedical science were examined using quantifiable criteria, and several variables were tested as predictors of candidates’ success. It was found that female applicants were typically rated lower than males on competence factors without apparent justification, and received disproportionately fewer fellowships. The publication records of women showed them to be significantly more productive, and more widely cited then men receiving the same or higher rating. The only factors that were found to influence candidates’ scores were being male and knowing one of the reviewers. 

Workshop Evaluation Form
Goals of this session: 

· Gain increased awareness and understanding of gender differences

· Learn ways to make the learning environment more supportive for women

· Discuss ways to support students' development of "professional identity"

· Develop a "do-able" action plan for the faculty that will benefit your students
Thank-you for your participation in this workshop. 

Your feedback is important in helping us to evaluate this session and plan for future activities. Please complete this form and return it to the facilitator. 

1. Are you participating in this workshop as a:


Professor


Representative from Women in Engineering or Women’s Issues Committee


Teaching Assistant


Other, please specify:                                                    


For the following question, please circle the point on the scale that best represents your opinion.

2. To what extent did this workshop help you to increase your understanding of gender differences as they apply to learning situations?


1

2

3

4

5



      Not at All


     Somewhat

                 Very Much
3. What other related issues or information do you feel should be presented or discussed in such workshops in the future?  

4. What will you do to ensure that the momentum generated at this workshop is sustained?

5. What suggestions do you have for how the workshop overall could be improved? 

� Clear explanations of the MBTI, learning styles and their significance are given by Felder et al., “The Effects of Personality Type on Engineering Student Performance and Attitudes,” Journal of Engineering Education, 91(1), 3-17 (2002), and also by O’Brien et al., “Myers-Briggs Type Indicator and Academic Achievement in Engineering Education,” Int. J. Engineering Education. Vol.14, No.5, pp.311-315, 1998.


� Rosati, Peter. “The Learning Preferences of Engineering Students from Two Perspectives”
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