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The issue:

Oregon University System 2008 Bachelor’s Degrees Demographic Data

OUS Bachelor’s Male | Female | White | Hispanic [ Asian-American Native American African-American
CompSci/IT 189 17 138 11 20 4 0

Engineering 627 88 536 26 67 3 5

What has been shown to work?

Targeted recruitment

(0]

(0]

National Center for Women in Information Technology --
http://www.ncwit.org/images/practicefiles/GirlsExploringScienceEngineeringTechnologyGESET Targ
etedRecruitmentWomenGirlsIT Practice.pdf

Encouraging Girls in Math, Science and Engineering (also applies to many minorities) --
http://opas.ous.edu/Workgroups2007/Succeed/DavisLowe GenderAndScience.pdf
National Institute for Women in Trades, Technology & Science “How-To” --

http://www.iwitts.com/html/recruiting strategies.html

North Salem’s No Boys Allowed

Out of School Time and enrichment activities

(0]

Engineering in K-12 Education: Understanding the Status & Improving the Prospects --
http://www.nap.edu/catalog.php?record id=12635

Learning Around the Clock: Benefits of Expanded Learning Opportunities for Older Youth
http://www.aypf.org/documents/LearningAroundtheClockBenefitsofExpandedLearningOpportunitie
sforOlderYouth.htm

Linking After-School Programs and STEM Learning: A View from Another Window

http://www.scienceafterschool.org/pdfs/Response Dierking.pdf

Meaningful engagement ¢ what that means may change somewhat from group to group

(0]

Why Not TEams? scientific method and engineering design, and why they are engaging:
http://opas.ous.edu/Committees/Resources/Staff papers/Oshiro-Collay Why TEams 2009.pdf

Connect to families and community resources

Hands-on learning and problem-solving, challenge and growth, repeated exposure: highlights of a survey

given to students matriculating at OSU, PSU, OIT engineering and CS departments --
http://opas.ous.edu/EFSurvey/Highlights 101609.pdf
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Reports from the Research Community

Dr. Diane Halpern, Claremont McKenna College, lead author of the Practice Guide “Encouraging Girls in Math

and Science” spoke about the Practice Guide at an event at Lewis and Clark College in April 2009. She was

dynamic, informative, and fun. Some key points of interest:

e Education is not a zero-sum game. All the recommendations in the Guide are good practices that will also
improve interest and motivation for boys as well.

e Engagement in meaningful tasks is important; hard work can be a meaningful task when one is rewarded for
hard work. Career information applies value and meaning to using math and science beyond the
requirement to get a good grade in high school.

e Some kinds of ostensibly positive feedback have negative effects on future performance

0 “You're so smart” invests the student in looking smart, increasing the negative consequences for
failure
0 “You worked so hard on this” rewards effort

e Stereotype threat has been shown to interfere with short-term memory; belief is not necessary for the
effect to take place.

e Males perform better than females on standardized tests; females perform better than males in the
classroom.

e Females good in science and math, as measured on standardized tests, are also often as good or better in
verbal skills and so may have a wider array of perceived career choices. This is less true for males.

e Females may simply need more positive reinforcement to develop confidence in their abilities, especially in
math and science. This was reinforced by comments from the audience of a later panel, some of whom were
female college students.

e STEM test scores and course-taking patterns do not explain later career patterns

e The disciplines of Psychology, Health Sciences, and Education have a dearth of men at the PhD level almost
comparable to the dearth of women in engineering and the “hard” sciences.

e For females, “mother” vs. “non-mother” is an important predictor of career patterns

e One of Halpern’s current research projects is a web-based game-format tutorial to teach scientific
reasoning; the story line is an alien invasion complete with interspecies (interplanetary?) romance.

G99y O2dzNF 3Ay 3 DANI & Ay al  WhatWoRRsCleabnghSufeG-S¢é¢ > L9{ t NI OdA
http://ies.ed.gov/ncee/wwc/pdf/practiceguides/20072003.pdf. The dry and careful language to some degree
masks the level of evidence of causation documented in the work. The What Works Clearinghouse is available at

http://ies.ed.gov/ncee/wwc/ and has a variety of practice guides available or in development. A summary of

“Encouraging Girls ...” recommendations:
e Teach students that academic abilities are expandable and improvable.
e Provide prescriptive, informational feedback.
0 From the keynote address: Praising effort is more likely to produce more effort; praising smartness
is more likely to produce a need to look smart even if that means choosing a lesser challenge.
e Expose girls and young women to female role models.
0 Jo notes that this also applies to other underrepresented groups.
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Create a classroom environment that sparks initial curiosity and fosters long-term interest in math and
science

0 Jo notes real-world problems and connections can help accomplish this.

Provide spatial skills training.

0 From the keynote address: This strategy has been used successfully at the university level and
increased retention in engineering programs (all those scoring under a given threshold on a pre-test
are given additional spatial skills training) Sorby, S. A., & Baartmans, B. J. (2000). The development
and assessment of a course for enhancing the 3-D spatial visualization skills of first year engineering
students. Journal of Engineering Education, 89(3), 301-307.

Possible recommendations considered for, but that did not get into the Practice Guide:

0 Collaborative-cooperative learning: no gender difference documented in the literature

0 Mentoring: few classroom teachers are able to arrange for mentoring programs, especially content-
specific ones.

0 Single sex education: There is no evidence around brain cognition in the literature that supports
single sex education. Stereotypes may be reinforced. These schools are probably succeeding on
other factors such as passionate teachers, dedicated administrators, supportive parents and
motivated students.

All the recommendations in the Guide are good practices that will also improve interest and motivation
for boys as well.

Curricular Resources:

Exploring Computer Science, from the Computer Science Teachers’ Association currently in use in the Los
Angeles Unified School District -- http://www.csta.acm.org/Curriculum/sub/ExploringCS.html

CS Unplugged, teach computer science without a computer, adaptable for a wide range of ages; 15 year
history; algorithms, sorting, binary numbers, compression -- http://csunplugged.com/

TeachEngineering, K-12 aligned to national standards -- http://teachengineering.org/

Techbridge, girl-focused OST enrichment in technology, professional development and curricular materials --
http://www.techbridgegirls.org/

National Center for Women in Information Technology (NCWIT) offers a variety of resource for secondary
and post-secondary recruitment and retention, including awards for HS girls -- http://www.ncwit.org/

Computational Thinking, a hot topic with NSF and the academic computing world, provides a perspective on
problem solving in many disciplines -- http://www.cs.cmu.edu/~CompThink/. | especially like Pat Phillips

PowerPoint slides here http://www.cs.cmu.edu/~CompThink/resources/talks.html . J.M. Wing’s

“Computation Thinking” at the same link provides many examples of the use of computing in other
disciplines.

Websites:

IEEE “The World’s leading professional association for the advancement of technology” --
http://www.ieee.org/ has an Oregon chapter -- http://www.ieee-or.org/ . Once upon a time, they decoded

the acronym, but no longer do so because it’s obsolete ....
Society of Hispanic Engineers -- http://oneshpe.shpe.org/wps/portal/national (Oregon is in Region 1).
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e American Indian Science and Engineering Society (AISES) -- http://www.aises.org/

e National Society of Black Engineers (NSBE) -- http://national.nsbe.org/ has a Portland Metro Chapter

http://www.nsbepdx.org/

e The Business Education Compact (BEC) coordinates a large and successful National Engineers’ Month
program -- http://www.businesseducationlinks.org/pls/pdxlinksp/nem.html as well as student and teacher

internships
¢ Intel and BEC offer the TechnoScienceSupersite to help students, parents, and teachers locate STEM
education programs, internships, scholarships -- http://www.technosciencesupersite.org/

e (SWE) has a Columbia River chapter http://www.swe-columbia-river.org/ and a mid-Willamette Valley

chapter http://wvs-swe.engineeringedu.com/

e Oregon Robotics Tournament and Outreach Program (ORTOP) http://www.ortop.org/ has resources for

teams, teacher and coach training, and various curricula, support materials and tutorials (some in Spanish as
well as English) -- http://www.superquest.net/webclass/sboost/

e EngineeringGoForlt (eGFI) American Society for Engineering Education has both a teacher and student portal
-- http://www.egfi-k12.org/

e Junior Engineering Technical Society (JETS) for high school students, parents, educators --
http://www.jets.org/

e Anita Borg Institute for Women and Technology -- http://www.anitaborg.org/

e Women in Computer Science (WICS) at the University of Oregon --
http://www.cs.uoregon.edu/groups/wics/

e Engineers Without Borders -- http://www.ewb-usa.org/ has a Portland Chapter

http://www.ewbportland.org/ and there are several student chapters in the state.

Student-Friendly Websites
e EngineerGirl (National Academy of Engineering) for middle schoolers -- http://www.engineergirl.org/

e EngineerYourlLife (National Academy of Engineering) for high schoolers --
http://www.engineeryourlife.org/

e TryEngineering (IEEE) for students 8-18, parents, teachers, counselors --
http://www.tryengineering.org/about.php

e EngineeringGoForlt (eGFl) American Society for Engineering Education has both a teacher and student
portal -- http://www.egfi-k12.org/

e Junior Engineering Technical Society (JETS) for high school students, parents, educators --
http://www.jets.org/

e Girl Scouts Girls Go Tech -- http://www.girlsgotech.org/ mostly aimed at late elementary and middle

school, does include some career info
e  Girl Scouts Girls Are I.T. -- http://www.girlsareit.org/

e GirlGeeks.Org “The source for women in computing” -- http://www.girlgeeks.org/index.shtml
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