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ABSTRACT

GO WEST is a new program at the University of Victoria designed to immerse high school students in all aspects of
engineering. The program was started by engineering students in response to a need felt at the university to increase
female enrollment in engineering. In August of 1998, a week-long female engineering youth conference was run by
engineering students, with 30 female high school students taking part. The conference was based on Ryerson Poly-
technic’s successful Discover Engineering program.

The response from the participants was so positive that the fullGO WEST program was founded during the summer
of 1999,runningfrom May to August.This includedtwo monthsof highschoolclassroomvisitationsby GOWEST
staff and six youth conferences, two of which were female-only.

GOWESTendeavoursto increasefemaleenrollmentin engineeringby sharingknowledgeaboutwhatengineeringis
about, delivering hands-on engineering experience, and providing female engineering mentors. In starting upGO
WEST, the organisers had to tackle challenges, including funding, planning, promotion, and project creation. By
learning about and taking on these challenges, more programs likeGO WEST can be started and can make a differ-
ence in the lives of young women.

Even people who are not starting up their own outreach program can get involved with initiatives such as these. Stu-
dents, professors, engineering professionals, or engineering graduates can go a long way to help develop both out-
reach programs and the career prospects of many young women.



THE GO WEST OUTREA
�

CH PROGRAM

Background�

The University of Victoria boasts a relatively new Faculty of Engineering, established in 1983 with a Department of
Electrical and Computer Engineering, and expanded in 1987 to include a Department of Mechanical Engineering.
The faculty offers B.Eng degrees in Computer, Electrical and Mechanical Engineering.

The following graph shows the female enrollment by class year in engineering at the University of Victoria (UVic).
Dueto a low samplesize,thegraphdemonstratesthetotalnumbersinsteadof thepercentagesfor abetterperspective.

FIG. 1.1: TOTAL ENROLLMENT BY GENDER AND CLASS AT UVIC

In 1995, women made up 19% of the student body in Canadian engineering programs, ref [2]. The percentage of
femalestudentsis low at theUniversityof Victoriacomparedto therestof Canadadueto thedisciplinesoffered.The
disciplinesof mechanical,electricalandcomputerengineeringhavesomeof thelowestfemaleenrollmentrates.The
following graph illustrates female enrollment by degree across Canada, ref [2], and at UVic.

FIG. 1.2: PERCENTAGE FEMALE ENROLLMENT BY DISCIPLINE ACROSS CANADA AND AT UVIC

Somethinghadto bedoneabouttheselow percentages.Someof theengineeringstudentsatUVic hadheardaboutthe
successful Discover Engineering program at Ryerson. The organisers there are able to indicate that approximately
60% of the young women who attended that camp went on to pursue engineering at university, ref [1]. Moreover,
these young women also believed the camp was important in their decision.



The Pr
�

ogram�

GOWESTwasstartedin Augustof 1998,whenaweek-longfemaleengineeringyouthconferencewasmodeledafter
theDiscoverEngineeringSummerCampandheldat theUniversityof Victoria.30 femalehighschoolstudentsfrom
aroundVictoriaparticipatedin theweekwhich includedprojectbuilding, laboratorytours,industrytours,astay-over
night in the university residences, and a panel discussion with female engineering students and professionals. Some
of the costs for supplies, the residence stay-over, a barbecue on the last day and transportation to industry tours were
handled by sponsoring engineering companies, and each participant paid $75 to cover the rest.

The response from the participants was so positive that the program was expanded to four months in 1999. The full
program included school presentations during May and June, and six youth conferences, two of which were female-
only, duringJulyandAugust.Co-edconferenceswereincludedin theprogramdueto demandfrom malehighschool
students as well as a lack of population base to support a full female-only program. Three full time staff were hired
for four months,two of whomwererecentgraduatesandoneof whomwasonaco-opworkterm.In addition,a local
high school student was hired during July and August to look after the office.

School presentations occurred in many high schools in Victoria, and in over 50% of the high schools on the rest of
Vancouver Island, including Nanaimo, Parksville, Qualicum, Campbell River, and Duncan. The presentations con-
sistedof eitheracareertalk or aworkshopandwereintendedfor studentsin grades9 through12.Careertalksguided
students through the career path of an engineer, including the skills, education and motivations involved. The presen-
tationalsoincludedaquestionandanswertime,anoverview of engineeringdisciplines,personaltalksby GOWEST
presenters, and a glimpse into UVic’s program. Workshops combined hands-on engineering fun with learning about
theskills engineersneedsuchascreativity, communications,andteam-work skills. Studentswereprovidedwith aset
of supplies with which to solve an engineering problem within a certain time period. At the end of the allotted time,
studentspresentedandtestedtheirsolutions.Workshopsalsoincludedanabridgedcareertalk. Universitylife, theco-
op program, academic work and relaxation were covered in both presentations.

The week-long youth conferences kept the main format of the year before, but included new projects and dropped
some of the laboratory tours and unpopular projects. During the summer at UVic, the faculty operates as normal due
to its mandatorycoopprogram,soconstantlaboratorytourswouldhavestrainedits resources.Thestay-overnightat
the university residences was removed as well, due to funding constraints. Two conferences, however, were desig-
nated as out-of-town weeks and offered some nightly supervision and activities to participants staying in the resi-
dences. The added cost for this was shouldered by the participants. The youth conferences cost participants $140 for
the week, while the residences were $22 per night.
.
In 1999, GO WEST reached almost 1000 students through school tours and 130 participants through week-long con-
ferences.

The Future
�

This year’s team is hoping to reach up to 1500 participants during school tours and 125 during week-long confer-
ences. Theformatof theprogramwill remainedbasicallyunchangedthisyearasit will striveto grow anddevelopas
aknown andrespectedresource.Threefemaleengineeringstudentshavebeenemployedfor thesummerof 2000,and
one of the GO WEST 1999 organisers is online to return and direct GO WEST 2001.

Comments fr
�

om P� ar� ticipants
�

Sc
�

hool Presentations. GO WEST asked for feedback from the teachers, and also received unsolicited feedback
from some of the students.

“Student feedback (was) very positive. Especially the girls in the class - they appreciated female participations
[sic]”- Physics Teacher, High School in Nanaimo

“I was shocked and excited that there were females, and I should have known. We made a motor, which is what
we happen to be working on in Physics right now, and it was so cool! Hands on experience, with young smart
females is very impressive and exhilarating. They make engineering fun and youthful and there are so many



options.� I enjoyedwinningcandyandourpinnochionosewasreally cool.” - FemaleParticipant,High Schoolin
Nanaimo

“I thoughtthattheirpresentationwasvery interestingandfun andkeptmeinto everythingthey did. Thelabwas
a lot of fun andsincethey tooweregirls I felt evenmoreinterestedin theengineeringprogram.” - FemalePartic-
ipant, High School in Nanaimo

Conf
�

erences.�  At the end of each week, participants filled out a feedback form. Some of the comments from
female-only weeks were as follows.

“I was so proud of myself that I figured it out”

“Hearing the advice from the panelists really helped”

 “I really loved programming the robot...it was really cool”

“...enjoyed the laid back sense of the program”.

STARTING THE PROGRAM

While starting the program did present some challenges to theGO WEST team, its feeling of achievement was very
rewarding. Other people who would like to start their own program can learn from these challenges to initiate a new
outreach team and project.

Funding

The success of the 1998 week-long program was used to establish viability of a program of this type in the Greater
Victoria and Vancouver Island region. The feedback and positive results from the program became the basis of fund-
ing applicationsto governmentwagesubsidyprogramsandcorporatesponsors.Thepositive reactionof thesegroups
to the 1998 program enabled the expansion ofGO WEST to a four-month initiative.

Funding forGO WEST came from three main sources: government wage subsidies, corporate sponsors, and partici-
pant registration fees. Provincial and federal government wage subsidy programs provided between $4 and $7 an
hour towards staff salaries. Corporate sponsors provided between $5,000 and $15,000 towards fixed costs including
advertising, office equipment, program brochures, etc.... Registration fees covered the remaining staff salaries and
fixed costs of theGO WEST program.

Typical registration fees for programs of this type are $130 - $150 per week per participant. The variable cost for
projectsupplies,t-shirts,andothermiscellaneousitemsonapercamperbasiscanbelimited to onethird of theregis-
tration cost. This allows a $90-$100 contribution margin to cover fixed program costs and staff salaries. This contri-
butionmargin, combinedwith ahighnumberof participantsis whatmakesaprogramsuchasGOWESTfinancially
viable.Ultimately, increasedcorporatesponsorshipwill reducethecostburdenonprogramparticipantsandmakethe
program accessible to a greater audience.

Goal Setting and Planning
�

One of the most important elements was creating a common vision for all of the involved organisers and then using
the vision to plan the program and create goals for the year.

The following statements summarized theGO WEST Vision
•  provide engineering awareness
• aim specifically at groups who are not necessarily exposed to engineering through other facets of everyday life
• endeavour to increase female enrollment in engineering
• share knowledge, deliver hands-on engineering experience, and provide female engineering mentors to accom-

plish the above



Creating realistic goals w
	

as difficult since it was hard to gauge what would be possible, but they provided the team
with something to work towards. The goals were changed along the way as the work progressed.

Planning involved the creation of a timeline, brainstorming on how the elements in the timeline would be executed,
creating a schedule, and budgeting. An organised and professional looking program creates a sound foundation. The
in-school presentations were formed in such a way as to fit within the time limits, but move quickly and show as
much as possible about engineering. The week-long conference were scheduled to allow plenty of time for breaks,
problems,andparticipantsto getinspiredwith whatthey aredoing.Orderingsuppliesandbookingspaceshouldhave
be done well ahead of time, but some last minute scrambles still occurred. The program’s office was well organised
with a database of participants, schedules and personalized forms, and systems were set in place to deal with any
requests for communications or registrations that came in.

Promotion�

Even the best conceived program can not be successful without participants, and so promotion was extremely impor-
tant.

Setting Up Sc
�

hool Presentations. School presentations sometimes sell themselves with minimal work. The
hardpartin schedulingtheschoolpresentationscamefrom theavailability of time in theclassroomandtheavailabil-
ity of time on a school contact’s part to organise them. A technique that worked well to set up a presentation was to
fax a descriptive flyer to a career counsellor and/or science teacher. After waiting a day, a GO WEST organiser
phoned a teachers and tried to arrange a presentation.

Filling Up The Week-long Conf� erences.� The week-long conferences were harder to fill up, especially with
female students. The market when promoting the week-long summer conferences was teenagers but even more
importantly, their parents. Parents will often persuade their daughters to go toGO WEST to show them the career
option as well as get them into something educational for a few days. Even so, the daughters needed to believe that
participating inGO WEST would not make them look “nerdy” or “dorky”.

Beforeany conferenceswereheld,theGOWESTteamfoundthemselvesfacingtheengineeringgenderbarrier. Male
participants outnumbered the female participants around 10 to 1. From that point forward, all publicity focused on
female involvement, and a “engineering is not what you think!” campaign. The results were encouraging, but the
focal shift may have been too late.

Sometimes the best way to break through the barrier was to sidestep it. To do this, aspects that young women find
interesting were emphasized. Most of them would like to attend university, so learning about the university and uni-
versity life was highlighted. In British Columbia, high school students need Career and Personal Planning (CAPP)
work experience hours. Most schools considered participation in GO WEST as being worth 40 of these hours. Incen-
tives such as this may have helped bring in participants who might not have enrolled otherwise.

The program budget permitted some advertising on radio and in print. Radio stations offered a 2 for 1 deal for non-
profit organisations, but GO WEST found that even at these rates the interest generated was not ideal and led to less
than 5 registrations. The best paid advertising forGO WEST was in the Times Colonist newspaper during a special
summer issue. This still only generated a few registrations, however.

Free advertising was more affordable of course, and was often more effective than other methods. The best free
advertising came from the local schools. During the in-school presentations, students had a chance to see that GO
WEST was run by energetic and youthful leaders. Since presentations had a co-ed audience, subtle methods were
employed to get the girls as interested as the boys. These included having female presenters, showing pictures of the
female-only programs, and educating the presenters on classroom gender issues. School counsellors also helped
advertisefor GOWESTasthey identifiedpotentialcandidatesandurgedthemto attend.Adswereinsertedin school
newsletters that went with the report cards and personal letters of invitation were sent to female honours students
when possible.



Another form of free adv



ertising was with the local media.GO WEST was interviewed on a few local radio and tele-
visionstations,includingCBCRadioVictoria.To gettheseinterviews,pressreleasesabouttheprogramweresentout
and follow-up phone calls made to the media outlets. The university’s public relations representative was supportive
and set up some of the interviews.

FIG. 1.3: WHERE PARTICIPANTS HEARD ABOUT GO WEST

Project Creation�

Interesting projects during a program can enthuse and excite participants. However, tedious projects or projects that
are too difficult can discourage a participant from the career option. Project creators thought about how to appeal to
women, characterize engineering, and perform low-budget miracles.

Appealing to w
�

omen.� Activities in classrooms are unfortunately chosen to appeal more often to the boys rather
than girls, ref [3]. Girls prefer to stay away from the competitive environments that are often encouraged in school,
and excel when they work in small classes with cooperative learning, girls-only, and/or multi-age learning environ-
ments, ref [4]. Those that choose to go into engineering often do so in order to “make a difference” in the world or
help others. These points were all in the forefront when devising projects.

Characterizing Engineering .
�

Not surprisingly, doingthemostinterestingpartsof engineeringoftenrequiresthe
backgroundeducationof anengineer. It is ofteneasiestto characterizeengineeringwith projectssuchasbridgebuild-
ing and structure testing. However, using only civil engineering as an example can reinforce traditional ideas about
engineering, instead of stimulating the students with a new concept of engineering. Perhaps the hardest part of char-
acterizing engineering in the non-traditional disciplines was coming up with projects that allow creativity. “How-to”
projectscanbeusedif at leastasmallpartcanbefocusedondesign.For instance,oneof theGOWESTprojectswas
to build an electronic piano. Although participants had to follow the design quite carefully, they were able to choose
the tones that would play by experimenting with certain component values and using those they liked.

Low Budg� et Mirac� les. DuringahighschoolFoodsandNutrition course,studentsarechallengedto comeupwith
adinnerthatcostsonly $1perpersonfor four people.Somestudentsbring in Kraft Dinneror bakedbeans,but others
put their heads and hearts into it and create a souffle or a quiche. Often, we don’t realize that excellent results can be
achievedwith low budgets.In fact,many suppliesareinexpensive,andjustneedto beput togetherin theright wayto
makeanamazingproject.For instance,many electronicpartsareunderadollareach:Light EmittingDiodes(LEDs)
and transistors can each cost less than 20 cents. Projects that involve working on computers and learning to program
are free if the computer resources are available.

A description of the projects put on at theGO WEST week-long conferences is in the appendix.



GETTING PERSONALL
�

Y INVOLVED

Eventhosewhoarenotatauniversityor workingwith anoutreachprogramcangetinvolvedandhelpout.Oneof the
bestwaysis to helpout for a few hourswith a localprogram.At GOWEST, panelistsfor thepaneldiscussionswere
alwaysin demand,aswell asmentorsduringtheday. Paneldiscussionsareusuallyjustasinterestingfor thepanelists
asfor students,asthey learnaboutthehighschoolstudentsthoughtsandideas,andevenwhattheengineeringprofes-
sion has brought to other panelists.

Those working at engineering companies can encourage their company to help out both with sponsorship and time.
Funding for outreach programs is tight, especially to begin with, and any donations or sponsorships received helps
reduceregistrationfees.A company’s timecanbegivenin theform of interestingtoursof thecompany, or in employ-
ees coming to visit the outreach program and their participants. Visits such as these raise the visibility of the career
option, and can be worthwhile to companies who will depend on these future engineers.

Undergraduateandgraduatestudentscanalsolendsomesupportby volunteeringtheir time.Usually, laboratorytours
aremuchmoreinterestingwhengivenby ayounger, energeticstudentinsteadof theperhapsquieterandolderprofes-
sor. Studentscanalsodropin for a few hoursfor thepaneldiscussionsor projectsto lendahandandshow their faces.
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APPENDIX - PR
�

OJECT LIST

Design Challenge�

Based on the Team Design Competition from the Canadian Engineering Competition. Participants are given an engi-
neering problem, a time limit, and supplies with which to solve the problem. Teams of 4-6 design, construct, and
present their solution.

Prosthetic Arms�

 participants partner up and are given a scenario to solve by creating a prosthetic arm. An example scenario is one in
which a person has lost their arm through too much smoking, but would like to be able to feed their baby. Each part-
nershiphastheir own scenarioandmustdemonstratehow their solutionworksby usingtheirnew “arms” to perform
therequiredaction.Armsaremadeupof PVCtubing,with plasticsticksthatmaybeusedasfingers,rubberglovesas
coverings, and nuts and bolts to bring it all together.

Vir



tual T
�

o� wn�

 An openGL program was created to enable participants to write simple code that would create 3-D objects on a vir-
tual plot of land. Each person’s plot of land was brought together to make up a street and participants could navigate
through the street and look at each others houses.

HTML workshop.�

 Participants learned HTML and put up their own webpages. Some participants were using the Internet for the first
time, while others were more advanced and already had experience making webpages.

Laser Communications

 The earphone jack on a radio was connected to a laser which shone to the other side of a table and onto a solar cell.
The cell was connected to the microphone input of a stereo. In this configuration, participants could “beam” music
signals across the room.

Electronic Piano�

 Using a 555 timer, some capacitors and resistors, and a speaker were used to create a little “piano” that would play
seven tones (from the YES-VACC project book).

Remote-Controlled Car� s�

 Cardboard, glue, paper clips, wire, motors and batteries made up these cars. Participants controlled them through a
wire cable attached to the “control pad” they held in their hand.

LEGO Dacta

ProgrammingLEGO...whatcouldbebetter. TheLEGOis programmedto move to certainpositionsandangleswith
a motor, as well as blink a light, etc. Usually the highlight of the week for many participants.
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