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DRO090 “Engineaing a Space Experiment”

Exeautive Summary

“Engineaing a Space Experiment” was atwo-yea project that involved the development
of a caeea guidance film for young grls. In this film, K-12 girls are shown a glimpse of the
exciting world of engineering complete with female role models, stimulating them to ask how
they too can pusue engineaing. The backdrop for the film is the Materials on International
SpaceStation Experiment (MISSE), the first externally mournted experiment on the International
SpaceStation (ISS. Woven in between the scenes of the build processfor the experiment, five
key women engineers and scientists on MISSE tell their stories abou what they do and why they
becane engineers.

The Paafic Northwest Sedion rolled ou the film in January 2002 with a debut at the
Museum of Flight in Tukwila, WA followed by a question-and-answer period. Over 70 girls
were in attendance. The girls loved the film and asked |ots of caeea-related questions. Whil e the
film works at many levels, the best response cmes from elementary and midde schod age girls.
The questions and feedbadk were colleded to generate a“How To Use This Film” worksheet.
The film and the workshed constitute the tod produced from this projed that is intended for use
by any and al SWE members to take into classrooms, Girl Scout medings and aher pubic
educaional events.

To reach the target audience nealy 100 copies of the tod in VHS format were
distributed to SWE lealers across the wuntry, including all local sedion SWE presidents and
Region drectors. Members are drealy requesting additional copies of this new tod. A digital
version d the film will be posted onthe SWE website in the next few months. Watch for a
showing onNASA-TV.
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film footage and personnel resources. Many, many people acoss the courtry provided ideas,
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1. Project Description
Introduction

The idea for “Engineeing a Space Experiment” was born from a joint Air Force Reseach
Laboratories and NASA projed cdled the Materials International Space Station Experiment
(MISEE). Dr. Suzanne Woll, a SWE JO03 member, was named as one of the principal
investigators for MISSE. As the team was forming, she noticed that almost al the leadership
pasitions were being filled by women. Always on the lookou for ways to share science with
girls, she thought, “Wouldn't it be great to film the projed over its life and provide girls with an
inside look at engineering — complete with female role models?” What started ou as arelatively
simple ideaturned into a 2-year project that produced a short, 15minute careea guidance film for
elementary schod girls.

The project produced over 100 VHS copies of the film as well as two electronic versions. SWE
sedion JOO3 cebuted the film in January 2002to a group d Girl Scouts. The film was met with
considerable enthusiasm by viewers. A “How to use this film” tip shed was written based onthe
audiences' questions and comments. The film and the tip shed were padkaged together as a tod
for SWE members to take into clasgooms across the courtry. In February 2002 the tod was
distributed to all of the SWE professona sedions through the locd sedion presidents and the
Region dredors. The most frequently asked questions recaved are “How can we get a wopy of
this film,” and “Are you going to distribute it to schods?’ The sedion (JO03) has plans to make
more VHS copies and the dedronic versions will be posted onthe web shortly.

Badkground

The Materials on International Space Station Experiment (MISSE) is a joint materias flight
experiment sponsored by the Air Force Research LaboratoriesMaterials Laboratory and the
NASA SpaceEnvironmental Effeds (SEE) Program. MISSE is a moperative dfort between the
Air Force NASA and industry that underwent initial integration at Boeing, NASA Marshall
SpaceFlight Center and NASA Langley Research Center. The three principal investigators for
the experiment are Dr. Suzanne Woll, Boeing-Seattle; Dr. Shiela Thibeault, NASA LaRC; and
Ms. Radhe Kamenetzky, NASA MSFC. The program manager is Mrs. Junilla Applin. The
objedive of the film projed was to highlight the engineeiing behind a space experiment and the
efforts of the women engineers invalved in the experiment in order to cgpture the interest of
elementary schod girls.

The goa of the MISSE experiment is to evaluate the effeds of the space environment on a
substantial number of spacecraft material spedmens and capture the information in a widely
avail able database. The data is not easily available becaise most satellites are launched and
never retrieved. Other vehicles, like the Space Transportation System, are flown for only a few
short days at a time. The material specimens were placed in four separate Passve Experiment
Carriers (PECs) that were previously used to contain the MEEP (MIR environmental effects
payload) experiment on MIR from March 1996to September 1997. Two of the MISSE PECs
were installed external to the International Space Station onAugust 16, 2001 and will fly for
approximately 1 % years. The experiment time frame will correspond with solar maximum
condtions, providing as severe atest environment in Low Earth Orbit (LEO) as possble.
Materials being tested include thermal control coatings, opticad materials and coatings, radiation
shielding materials, thin film poymeric materias, inflatable structures materials, solar cdl



techndogies, structural materials, contaminated surfaces, medhanicdly stressed materials and a
variety of specialty materials and cevices.

General Approach

The ideawas to show engineering as exciti ng, flashy and something that women dd. At the same
time, it was desirable to show the women as friendy, hanest and genuinely satisfied with their
careers. As such, theinitia approach was:

Use professona video staff to produce a professonal product. This goa was
acomplished by hiring Boeing Video Services through a contrad with SWE that was
managed by a Boeing engineer.

Obtain NASA suppat of the projed. The NASA sites were very enthusiastic and
were willi ng to conduct the interviews, etc. mentioned below and dmate the footage
to the projed.

Interview the women engineers and scientists about their job and how they gat there.
Ask them questions abou “Who inspired them?” and “What have they worked or?”’
Film hardware sequences such as installation d the spedmens into the base plates at
Boeing and NASA MSFC, installation and Mbration testing of the base plates at
NASA-LaRC, clean room operations, installation d side wall carriers in Space
Shuttle and the astronauts training at the Neutral Buoyancy Laboratory.

Use NASA footage of deployment and/or retrieval by EVA onISS

Weave the interviews together aroundthe hardware sequences to tell a story

Add some animation to describe the environment to which the materials will be
exposed. From the NASA footage, the environment will seem just blak. It is
important to show the eosive properties of atomic oxygen and describe the solar UV
rays. The animation will describe the science behind the experiment.

Benefits

The benefits of this projea were diredly aligned with the goals of the Society of Women
Engineers. The film
- Promotes engineering as an adiievable caeer choice and encourages young grls to
pursue engineering and science (Education)
Provides diverse (by sex, age and race) engineeaing role models for girls (Diversity)
Markets SWE as a resource to young grls and K-12 educators through SWE member
visits, Web accessand NASA-TV (Visibili ty)
Provided projed management oppatunities for SWE JO03 members and continues to
provide spe&king oppatunities for SWE members (Leadership)

Projed Progress

July 11, 2000- August 15, 2000

The mntrad between the Society of Women Engineers and Boeing was officially signed on
July 11, 2000.A kick-off meding was held between the producer (Debra Buck), the principal
investigator (Suzanne Woll) and the pubic relations representative (Beverly Weisg (al Boeing
personrel.) At the meding, it was dedded that the film would be woven aroundinterviews of the



MISSE principa investigators and the MISSE program manager. Questions would be asked
regarding why thase women became engineers, what they like most about their jobs, etc. The
interviewees were originally Dr. Suzanne Woll, The Boeing Company; Rachel Kamenetzky,
NASA Marshall SpaceFlight Center; Dr. Shiela Thibeault, NASA Langley Reseach Center; and
Junilla Applin, NASA Langley Reseach Center.

By coincidence Suzanne Woll met Kim DeGroh, ore of the MISSE experimenters, at a
conference in Francein June just prior to the contrad award. After Kim heard abou the project,
she offered to participate too. Kim works at NASA Glenn Reseach Center (GRC) and routinely
has high schod interns from Hathaway Brown Schod in Shaker Heights, Ohio, work in the
laboratory with her. NASA planned to film her groupfor NASA TV within a month anyway and
so SWE becane the redpient of a wonderful gift. The NASA GRC footage filmed in July 2000
showed the assembly of a sample holder as well as four high schod girls from Hathaway Brown
Schod suiting up in clean room garments for clean room adivities, loading flight samples in
flight hardware in a dean room and examining loaded flight samples with a blad light. The
video file dso included interview footage with the four girls and Kim.

Since the assmbly of the Materials International Space Station Experiment hardware was
beginning at Boeing and was expeded to end by August, it was dedded to go ahead and film the
tray assembly in the dean room on August 2, 2000 The canera aew shot video onthe asembly
of several sample halders, oltained close-ups on some of the more interesting trays and used
interesting angles to look into the sample holding boxes. Dr. Woll gave ashort summary speech
targeted towards children on what items were being used and why. Gail Bohnhdf-Hlavace& and
Dr. Gary Pippin were dso filmed to show lots of adivity in the dean room.

August 16, 2000~ November 15, 2000

Much df the adivity during this period was aimed at developing video contads at the NASA site
and communicating the objedives of the film. The producer wanted the NASA crews to be fun
and credive, using oddcamera angles and interesting lighting. She dso developed a series of
questions for the aews to use during the interviews. Some of the questions that were asked in
the interviews were;

Who a what inspired you as a young woman?

Why/when dd you dedde to become an engineer?

What do you li ke best about your job?

How important is thisfield today and in the future?

What advicewould you give to young women interested in your field?
Using these questions, the goal was to bring out aneadotal stories that today’ s girls might be ale
to relate to as well as to conwey excitement abou our jobs. During this period, onrcamera
interviews were conducted for Dr. Suzanne Woll, Dr. Shiela Thibeault, and Junilla Applin.

November 16, 2000~ February 15, 2001

More hardware assmbly was video taped at NASA LaRC in late November/early December.
The assmbly had been aiginaly scheduled for the September/October time frame but
fabrication delays at NASA LaRC pushed the experiment schedule, and thus the video schedule,
out by two months. The scenes included installation d the sample trays on the base plate and
into the passve experiment carriers and review and commentary by principa investigators in
clean room garb.



During this period, the producer roughed ou a script for the video. It was dedded to use a young
adressto narrate the film to provide continuity and logica segues.

February 16, 2000- May 10, 2001

The astronauts were filmed by Boeing and NASA Johnson Space Center using the MISSE
training hardware a the Neutral Buoyancy Laboratory on February 13, 2001. Surface footage
was provided by Boeing through the Public Relations office and the underwater sequences that
are routinely filmed during the training were provided from NASA JSC. It was difficult to make
the contads in Houston, Texas, bu the foatage definitely adds to the film.

May 11, 2000- August 10, 2001

NASA Langley Research Center (LaRC) offered to film Dr. Sheila Thibeault working in the
laboratory with her summer interns. This was another unexpeded gift that was woven into the
film.

The technical explanation d the science behind the experiment was written for the animation
sequence and a draft of the ending credits that included logos (SWE, Ford Motor Company Fund
and Boeing) was generated for the producer. When the video script draft was completed, it was
sent out for approval in late July 2001. SWE, The Ford Motor Company Fund, NASA Glenn
Reseach Center and NASA Johrson SpaceCenter, Air Force Research Laboratories at Wright-
Patterson Air Force Base, NASA LaRC and NASA Marshall Space Flight Center al had to
approve the draft. Script approvals were received from all parties by mid-September.

August 11, 2001~ November 9, 2001

The shuttle launch that carried MISSE to orbit and the astronaut extravehicular adivity (EVA) in
which MISSE was installed on1SSand deployed was taped live. The STS-105 launch occurred
August 10, 2001 and the 4 hou EVA took place on August 16, 2001 The instalation and
deployment of MISSE occurred amost flawlesdy.

Interview footage for Rachel Kamenetzky, NASA MSFC, was finally received. The footage dso
showed two ather women working with her in the laboratory.

It was hoped that NASA LaRC would loan Boeing the PEC hardware mock-up as a prop for the
narrator. Unfortunately, the mock-up had been on loan to another agency and was damaged upon
return. However, several Boeing women engineers allowed us to barow spacerelated models
for this purpose. These modelsincluded severa satellit es, a Seal aunch rocket and a Shuttle.

In late September, the produwcer interviewed and seleded a high schod age adressto complete
the narrator portions of the film. The narrator portions were filmed in one day using the props
mentioned and several chemistry laboratories as badground. The producer was very pleased
with the adress (Tasha Smith’s) performance.

During this reporting period, Debra Buck, our video producer, moved from Sedtle to Chicago.
Originally, the move was to take two weeks. Because of various equipment delays and internal
officemoves in Chicago, this processended uptaking at least two months.



November 9, 2001- February 14, 2002

The animation sequences were completed in ealy December and the rough cut of the film was
completed by the end of December. All the animation was dore via phone @nversations and
web files. (Animation is expensive and to be used sparingly.) The rough cut was snt out for
review at the beginning of January. All the reviewers approved the film with minor comments
within two weeks. The timely feedbadk was grealy appreciated. Comments were incorporated in
time for the film to released at the end of January. Six copies were delivered on January 25",
2002in time for the Pacific Northwest Section (JO03) debut and the remaining 94 copies were
delivered onJanuary 30", 2002along with the MPEG digital versions.

The Padfic Northwest Sedion debuted the film at the Museum of Flight at a Caree Night on
January 27", 2002.The sedioninvited girls from the Girl Scout Totem Courxil, the Seattle Girls
Schod and aher loca schods as well as SWE members and guests. The program agenda
included a brief introduction, a showing of the film, a Question-and-Answer period and free time
afterwards to browse the museum and SWE displays. Boeing provided funding ($1200Q to rent
the Museum and its thedre for the evening.

A detailed description d the event and the outcome will be in the Measured Results dion o
this report. There were approximately 120 attendees, 70 d which were girls. The numbers were
quite good, considering that it snowed that evening Many of the girls in attendance were
Brownies in 2" grade. The eit survey results and the questions they asked were used to reach
the following conclusions:

The target audience (elementary schod age girls) liked the film.

The girls thought the film was at their level whereas sme alults felt it was over the
girls heads. The goal was to cgpture their interest, not exped them to retain any level
of detail on the MISSE experiment. The response from the girls indicaes that we
succeeled.

The young girls liked seeing high schod girls as role models.

Many said they would now consider engineaing after seang the film.

The girls asked mostly caree questions, nad space questions, meaning that we
succealed in getting our message dou engineering acrossclearly withou cloudng it
with the scientific platform.

Thus, the film projed is considered an overwhelming succesd

The film was distributed to the SWE profesgonal sedions by the end o February 2002.A cover
letter and a "How To Use This Video" instruction shed were written and copies were shipped
with eat VHS tape to SWE sedion pesidents, Region dredors and a handful of other SWE
officers, thus concluding this projed, DR090.



2. Results

The sedion has shown the film at several events. The first was the debut at the Caree Night held
at the Museum of Flight. At that event, surveys were handed out and the resporse is discussed
guantitatively below. The film was aso shown to an after-schod care group of elementary
students and to passersby at the mall during the Puget Sound Engineaing Courcil fair. Within
The Boeing Company, the film has been shown to a group of High POtential engineers (HIPOs)
along with visiting high schod students and to management. The response from these latter
groups is discussed qualitatively.

2.1 Carea Night

The Section hasted a Carea Night to debut the “Engineering a Space Experiment” film as their
January program. The results from the Carea Night were used to gauge the successof the film
andto develop the “How To Use This Film” workshed. The film was rolled out on January 27"
2002at the Museum of Flight in Tukwila, Washington. Students and their parents were greeted
by SWE members wearing “I’'m a (chemicd) engineer. Ask me a Question” identifiers.
Approximately 120 people dtended the event, a rather impressive turnout considering that it
snowed that night. Of the 120 people, approximately 70 d the dtendees were female students.
Photographs of the event are presented in Appendix E.

Three display tables were set up in the lobby. One contained the SWE display that the sedion
routinely takes to fairs, etc. One contained member scrapbod pages created just a few months
ealier. Both of those tables were staffed with SWE members. The third table contained MISSE
hardware and information and was gaffed by MISSE experimenters.

The film was shown in the theaer of the museum. Prior to the film, Hank Queen, VP of
Engineering, Commercial Airplanes, gave an introductory address affirming The Boeing
Company’s commitment to dversity.

Following the film, a question and answer period was held with Dr. Suzanne Woll, MISSE
principal investigator and the exeautive producer of the film. Questions from the audience were
recorded. Viewers were dso encouraged to complete ashort survey form prior to being released
to peruse the museum and mingle with the SWE members. The survey form can be foundin
Appendix X.

2.2 Survey Results

From the goproximately 120 attendees that night, 26 surveys were returned from students and 11
were returned by adults. Of the respordents, only two were male — one midde schod student
and ore ault. The data was sparated into the following five cadegories:

1) elementary schod students (7 to 10years old),
2) midde schod students (11to 13yearsold),

3) high schod students (14 to 18years old),

4) college students (18to 22 years old) and

5) adults.



The sample sizes were low (<15) but the purpose of separating the data was to determine the
receptivenessof the age groupsto the film and itsidess.

The original concept for the film was to target elementary schod students. During the urse of
produwcing the film, it was thouwght that some of the footage recaved was too sedate for the
attention span of elementary schod students. When high schod students were added into the
film as experimenters and the narrator, there was concern that the target age of the film had crept
upward.

Therefore, the first item to be determined from the survey was whether or nat the different age
groups thought the film was either too simple, just right, or over their heads. The Pareto chart in
Figure 2.2-1 below shows that the majority of viewers thought that the film was just right. In
faa, al of the dementary or middle schod students thought that the film was at their level. It is
interesting to nde that it was primarily the alults who thought that the film missed the mark for
thelir children.
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Too Simple Between Too Simple Just Right Between Just Right Over their Head
and Just Right and Over Their Head

Viewer Opinion

OElementary Students - 7 to 10 yrs - Sample Size=13 W Junior High Students - 11 to 13 yrs - Sample Size=7
OHigh School Students - 14 to 18 yrs - Sample Size=5 OCollege Students - 18 to 22 yrs - Sample Size=1
HParents and Older Adults - 20 to 50 yrs - Sample Size=11

Figure 2.2-1 Perceived Level of Film



The next item to be determined was whether or not the viewers liked the film. Thirty two of the
37 people surveyed that evening (86%) liked the film. The data is provided in Figure 2.2-2. In
addition, the SWE members (many of whom didn’t fill out surveys) al had good words to say
after the film and program, such as “Excdlent film,” and “ Gred Job.” Based oncomments from
the surveys and a few other high schod students whose parents borrowed the video and watched
it with them, what some viewers did na like was the perkinessof the narrator or the odd, jittery
camera angles. However, these feaures were put in to the film to make it attradive to elementary
schod students and that audience seems very receptive to the film.
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Viewer Opinion
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Figure 2.2-2 Effed of Film onViewers

Actua comments received onthe survey forms are

Elementary Students— 7 to 10years of age
We liked seang thelab andthe girlsiniit.

| liked the experiments.

“Thefilm” is encouraging.

| liked everything.

Therewere things | didn't understand

Junior High Students— 11to 13years of age

| liked how they showed what they were doing instead of just talking about it.
| liked it because it was sort.

At least | didn't have to do any math.




High Schod Students— 14to 18years of age

It was very understandable and goodfor younger children’s learning.
The film wasn't hard to foll ow.

The girl who dd the talking seemed fake.

Parents and Older Aduits (20to 50years of age)

| thought it was a positive influencefor girls.

It isinspiring for anybody to consider engineering.

It isagoodfilm abou what engineas do.

| liked the age gpropriate commentary person.

| thought that the terminology was over the younger students heads.

| felt that this film was not aimed at a younger group. | dould that any of the girls
understoodwhat engineaing redly meant by the end d the presentation.

Lastly, it was desired to know if the primary messages of the film were well received.
Responcents were asked if they agreed that engineging could be fun and what their fedings
were abou possbly pursuing engineeaing, bah before and after the film. The datais presented in
Figure 2-2. Thirty four of the 37 people surveyed (92%) agreed that engineering could be fun
after viewing the film. This percentage was even higher than the number of people who said they
liked the film.

The film had the greatest effed on the dementary school students. Before the film, 5 d the 13
girls were considering engineering but, after the film, 12 d the 13 girls stated that they may
consider engineering as a caea. More than half the girls opened their mind to engineering as a
result of watching the film. The numbers were less dramatic with the older students. Of the 7
middle schod students, the number of girls considering engineaing went from 2 to 3 and, d the
5 high schod students, the number of girls willi ng to consider engineer went from 1 to 5.

In the mmments dion, responcents were asked what questions they had. These questions were
added to the list generated from the Question and Answer period and are included in
Appendix B, How to Use “Engineaing a SpaceExperiment.”

In summary, the film was originally designed to interest elementary students in engineering.
There was concern that the target age group hed crept up but the survey resporses seaned to
indicae that the film was right on target. The responses san to clearly show that the dementary
students were cativated by the film. Despite what some alults may perceve, the dementary
students can handle the technicd termindogy in small doses and they reaily identified with
girls afew years old than themselves. Junior High and High Schod students also enjoy the film
but they are atougher audience, espeaally the older they are.

2.3 Questions and Answer Sessdon

At the Q& A sesson at the Career Night, the students began with some personal questions to get
to know the speder, Dr. Suzanne Woll. In particular, ore student wanted to know if Suzanne
had been a Brownie (she had been). Oncethey found her willi ng to talk abou herself and could
identify with her, the girls opened upand the questions becane very carea-oriented. Because the
average age of the girls was abou 10 a 11, the caea questions were surprising. What we
leaned is that you should never underestimate what girls want to know. If they are asking
guestions, now is the time to answer them and get them interested in engineeing. Very few



questions from the audience were éou space or the MISSE experiment. It was clear that the
students want to talk to the red, live enginee and hea abou her experiences. The questions
from this Q&A sesson can be found in Appendx B, How to Use “Engineaing a Space
Experiment.”

The film was designed as a tod for engineas to show to an audience and kre& the ice with
students. Based on the number and type of questions voiced at the debut, the film is very
succesdul as an ice-breaker with elementary students.

2.4 Responses from Other Groups

The film was fiown one evening to a group d students at Stevenson Elementary Schod in
Bellevue, WA. The students attend after school cae together and were putting on a Space
themed open house for their parents. The film was well-receved by the students and parents.
One young grl commented to the presenter that she was the first woman enginea she had ever
met. That comment alone made the evening worth while.

The film was also shown at the Puget Sound Engineering Courcil (PSEC) fair at Crosgoads
Mall in Bellevue, WA on February 16" and 17" as part of Engineering Week. The Padfic
Northwest SWE Sedion hed a boah at the PEC fair withaVCR and TV set up. The film was
shown aternately with the Zoom movie. As people move from boah to bodh, they really don't
take the time to stop and watch. The Zoom film captured slightly more interest because the
people recognized the program but neither film captured much attention in this manner. The
conclusion from this experience was that this type of event (a caeer or sciencefair) isnot agood
placeto use this tod. It may add a sparkle to your boah to attrad people but don't exped to
read anyone with it.

One SWE president in Utah was very excited to receive her copy of the film. Apparently, their
sedionis participating in a caea guidance outreat event during Utah SpaceWeek. Thanks to
NASA LaRC, her sectionwas able to receve three more apies of the film for this purpose.

The film was presented to a High POtential group d engineas at The Boeing Company as an
example of a stretch special assgnment. Special assgnments are an excdlent way to pradice
leadership skill s. The engineers were interested in the film and, as parents, wanted to knowv how
to get ahald o thefilm and get it into the schods. Thisis areaurring theme with adults.

A number of individuals within Boeing have expressed excitement over the film. A copy of the
film was snt to the University of Hawaii, Manoa on behalf of Boeing College Relations. While
there is a student SWE sedion onHawaii, it was aurprising to lean that there is no professond
SWE sedion. Also, Boeing engineers (~5 so far) have borrowed copies to show either their own
daughters or small groups of girls. Boeing Phantom Works managers have been shown the film
a offsite medings as an example of community outread and dversity recruiting development
and it will be shown at a Phantom Works Road Show in Washington, DC at the end d March.



3. Lesons Learned

The biggest lesoon leaned abou this video project was that it was a BIG projed. It was big in
terms of time, money, effort and people involved.

This film projed took almost 2 years to complete. Over the @urse of those 2 years, the projed
manager probably spent approximately 2 hous per week of voluntee time cmmunicaing with
the various groups and direding the projed. In addition, she spent time writing the SWE grant
proposal, pitching the ideato Boeing management and NASA pulic relations, organizing the
debut and writing the final report. Other SWE voluntee's gave generously of their time dso by
reviewing the propasal and reports, packaging and shipping the film, contading loca media and
asgsting at the debut. However, it wasn't just SWE engineers who gave their time. Many
engineas across the courtry personaly stepped up to help, giving technicd advise for
developing the animation, reviewing the final product, setting up display boaths, etc. As arough
estimate, approximately 500 vduntee hous were probably doreted to this projed. The lesons
leaned here ae 1) make sure that there is at least one dampion o the projed who will
complete the projed no matter what happens and 2 involve & many people in as many
delegatable tasks as passble.

One of the reasons that the film took amost 2 yeas to complete was that the success of the
projed was linked to the STS-105 shuttle launch. There was atwo month launch delay that could
have been longer if NASA had dedded to swap missons to repair the Canadian robaics arm.
Also, ou producer was svept up in Boeing's move of its headquarters to Chicago. Getting her
office and equipment badk up and running took at least 3 months. The lesson leaned hereis that
sometimes you have no control over events that affed your projed. Roll with it.

As discus=d in Sedion 6,the video production costs were $30K and were mntracted to Boeing
Video Services through the projed manager’s division, Boeing Phantom Works. When using a
suppat groupin alarge company, the projed manager learned that the ast of a projed neels to
include mntrad overhead. This approach was different from the previous reseach and
development contrads condwcted within ore division with which she was familiar and after
which she had been modeling the SWE contract. This revelation was after she had aready
recaved approval for the project from SWE. Since SWE does not fund overheal, she was in a
guandary. Thankfully, the projed manager had a very helpful, very wise contrads person who
estimated the st of overhea that was naot priced to SWE and helped her convince Boeing to
fundthat portion. It took letters sgned by engineering and finance dl the way up to the division
president to oltain approval. A year later, when funds were tight, the financial commitment was
still met becaise that commitment came from the top. The lesons leaned here were 1) ask
everyone involved when pricing aproposal and 2) get commitments in writing.

In this projed, approximately $3K was budgeted for the science aimation. When the project
manager was discussng the ideas with the animator, she was told “by the way” that the animator
was doing much more than they usually would for what they were being paid becaise they
wanted Boeing's business If they had charged SWE diredly, the animation cost would have
been in excessof $10K. Thelesoonsleaned here was animationis expensive. Use sparingly.

As it was, figuring in production and owrheal costs, the film cost approximately $50K and
much of the raw film was doneted by NASA. If more on-site filming had been required, the film



would have st much more. NASA was very generous. The lesns learned here were 1) sdll
your ideas and 2) don't be draid to ask for donations.

The choice to use a1 in-house production services company was, overall, a good ore. Boeing
Video Services produced a very professona product. The experience fador also kept the
production costs within the original budget. The only drawbadk was that, by being within
Boeing, the project manager had a limited number of Boeing SWE sedion members that could
help her with onsite resporsibiliti es. Luckily, that limited number included a few key SWE
people (like Sandy Postel, Boeing SWE focal; Angie O’ Gorman, PNW Sedion President; and
Suzanne Hakam, past Region J diredor). The leson leaned here was that internal sourcing can
mean that you are trading off the aili ty to share the workload.

The film was distributed to al the professonal sections as promised with gudance on how to use
it. Even so, the distribution dan was always Kketchy. Perhaps a committeeshoud have been pu
together to work the issue independently of the film production to reduce the workload for the
projed manager. Then, maybe the distribution could have been planned to coincide with
Engineer’s Week in February or made its entry completely separate from the Zoom video. The
lesson leaned here is to match people with their abiliti es. Some sedion members are good at
generating a vision. Others are good at planning and exeauting to a plan. One of the most
frequent questions we get are “How can | get a copy of thisfilm?’ If we had a better plan, maybe
we ould have abetter answer than “We'll have some more avail able in afew months and it will
be onthe Web.”

One of the more anusing lessons leaned was from the 2™ grade Brownies. While some of their
parents may have thought that the film was over their heals, the Brownies got it. Even though
some of the scientists reviewed the film and thought we didn't fully tell them what they were
suppacsed to lean, the Brownies got it. Girls are much smarter that what some people give them
credit for. We dready knew that, didn't we?



4. Publicity

The pubicity for this projed so far has been local, focusing on the film debut at the SWE Paafic
Northwest Sedion Carea Night. Sometime this yea, however, it is anticipated that the film will
be broadcast on NASA-TV. As other professona sedions plan events using the film, perhaps
there will be more publicity at their local levels.

For the film debut, the Padfic Northwest Section reached ou to the @mmunity in a variety of
ways.

1) The PNW sedion invited Totem Courcil Girls Scouts and the Sedtle Girls Schod. An emalil
was snt to each key contact person along with a flyer. Given a positive resporse, a written
invitation and color flyers were sent in the mail. Over 250 flyers were sent and ower 20 troop
leaders cdled to RSVP. (Suzanne Woll and RaeSculerati)

2) The PNW sedioninvited its members and guests via the PNW sedion rewsletter in January.
The sedion president’s column mentioned the film debut, there was an article on MISSE from
the Web pubished within and a @lor flyer was included. Later on in the month, sedion
members received a second color copy of the flyer in the mail as areminder. (Angie O’ Gorman
and Jeannette Taylor).

3) The Carea Night was annourted in Boeing News Now, an intranet news service on
Thursday, Jan 24". (Angie O’ Gorman)

4) A press relesse was ent to the following locd news and TV agencies. E-mail:
scene@sesttletimes.com Komo News Channel 4, KIRO TV News Channel 7, King 5 News
Channel 5, UPN Channel 11, WB Channel 22 and Q13 Channel 13. (Meribeth Nordloef-
Pederson) The text of the pressrelease was

When: January 27th, 57 PM

Where: Museum of Flight

What: Caree Nite and Premiere of short film "Engineering a Space Experiment”
BY: Society of Women Engineers/Boeing

The Society of Women Engineers, Pacific Northwest Sedion is hosting a Carea Night
for children and coll ege students at the Museum of Flight on Jan 27h, 20® from 5-7 pm.
The highlight of this evening is the debut of a short film "Engineering a Space
Experiment.” In this film, five women engineers from across the @urtry discuss their
paths into engineeing and the Materials International Space Station Experiment that
drew them all together in leadership roles. The film was produced by Boeing and a SWE
development grant from Ford Motor Company Fund.

Students and their families are encouraged to view the museum and mingle with ather
area women engineers after the show. For al ages. Free amisson is made possble by
Boeing sporsorship. For information cal Angela O©Gorman at Phone: 20662-0708 o
Suzanne Woll 4256441779 evening.



At Carea Night, the sedion dstributed pencil sto the dtendees that were printed with

SOCIETY OF WOMEN ENGINEERS

“Engineaing a SpaceExperiment”

WWW.SWe-prw.org
in order to pubicize the film and the Society of Women Engineers. (Meribeth Nordloef-
Pederson)

5) The sedion dedged the event as part of Introduce aGirl to Engineering Day via aveek.org.
The pledge was for 25 women engineasto reach 100girls. The event was posted as

The Society of Women Engineers, Padfic Northwest Sedionis hosting a Career Night at
the Museum of Flight on Jan 27h, 20@ from 5-7 pm. The highlight of this evening is the
debut a short carea guidance film. In "Engineering a Space Experiment,” five women
engineas from acrossthe counry discusstheir paths into engineering and the Materias
International Space Station Experiment that drew them all together in lealership roles.
Students and their families are encouraged to view the museum and mingling with ather
areawomen engineers after the show. For al ages.

Unfortunately, it snowed in Puget Sound the night of January 27", 2002. Residents in Puget
Soundgenerally dorit drive anywhere in the snow because there is no salt and nosnow removal.
In terms of our pledge, we fell dlightly short with probably 17 women engineas reaching 70girls
that night. Despite the section’s best eff orts, nature had away of surprising wis al. It is estimated
that approximately 50% of those planning to attend the event dedded na to tadle the weaher
which was much worse on the north side of the region. Even still, there more than 120 people
overal in attendance, which is more than 4 times the datendance for a popdar PNW sedion
meding (~30). The sedion’s pubic relations efforts must have had something to dowith that.

On a more national perspedive, the PNW sedion loaned the master copy of the film to NASA
Langley Research Center to make aBeta mpy. The Beta copy will be given to NASA TV. At
this time, the PNW sedion daes not know when the film will be scheduled for its first showing
onthis dgation.



5. Deliverables

In accordance with the contrad with the Boeing Company, 100 VHS copies were delivered to
the PNW sedion. These 100 copies were then dstributed aaoss the Society. The Table 5-1
provides an acoourting of these apies:

Table 5-1 Distribution & SWE Copies

SWE Locd Sedion Presidents (including JO03 81
SWE Region Diredors 10
SWE President, Shelley Wolfe 1

SWE CEO, GinaRyan 1
SWE Carea Guidance CommitteeChair, Kim Tholen | 1
Submitted in Final Report (for Projed Devel opment 2
Grant Program and for Ford Motor Company Fund)
Reserved for SWE Award Submittal in June (Exxon |4
Media Award)
Total 100

In addition, a Beta SP submaster tape, two CDs and a DV D were delivered to the PNW sedion.
The submaster BETA SPtape can be used by SWE J003to make alditional VHS copies withou
the neal to contract with Boeing. The CDs and DVD contain eledronic MPEG versions of the
film that will be posted onthe SWE website.

Another 24 copies were delivered to the PNW sedion from the Boeing Company. These 24
complimentary copies were distributed to various NASA and Boeing personnel. Where
appropriate, individualized “ Thank-you™ certificates were made and sent along with the copies of
the film. An acourting of the alditional 24 copiesis provided below in Table 5-2:

Table 5-2 Distribution o Boeing Copies

NASA Marshall Space Center

NASA Kennedy Space Center

NASA Langley Research Center

NASA Glenn Research Center (includes Hathaway
Brown Schod)

Boeing, Management and Public Relations
University of Hawaii, Manoa, HI, SWE Faculty
Advisor per Boeing request

Boeing SWE engineeas 3
Total 24

~N|O1N N

NN




6. Funding and Expenditures

The total cost for DR0O90 “Engineering a Space Experiment” was approximately $50,000
Fundng for was provided by The Society of Women Engineers, the Ford Company Fund, The
Boeing Company and NASA. A full acourting of the expendituresis shown in Table 6-1.

Table 6-1 DR0O90Expenditures

Item Expense
Production Services' $30,223
Contradt Administration® $18,729
Total Contrad Expenditures $48,952
Contrad Funded to $30,000
Paid to date $27,000
Baancedueto Boeing $3,000
Item Expense
Shipping Materials $79.10
Postage $138.53
Thank you Certificates $7.81
Promotional Pencil &° $120.00
Copying $4.57
Museum Rental® $1,200.00
Total Program Costs’ $1,550.01
Item Expense
Total Contrad Expenditures $48,952
Total Program Costs $1550
Total Project Cost® $50,502

11t was understoodthat the mntad work would na be itemized.
*This amourt was provided by Boeing

*This item was a SWE member doretion

“The Padfic Northwest Sedionintends to have more mpies of
the film made for the 2002 SWE Conference

*Total does not include film footage donated by NASA

The Society of Women Engineers entered into a fixed price ontract with The Boeing Company
for $30K to cover production costs. Of that $30K, $27K was applied for and receved through a
SWE national Projea Development Grant funded by the Ford Motor Company Fund. The SWE
locd sedion sporsor of the projed, the Pacific Northwest Sedion, povided $XK.

The total production costs for the film came to $30,223which was very close to the original
estimate of $30K shown in Table 6-2. The original estimate included approximately $28K for
film development by Boeing Video Services, $1.K to conduct a tria run and make ay



necessary revision, $0.4X to produce 100 copies of the videotape, $0.3K to convert the video
into a Web-viewable format. As the terms of the contrad with Boeing preduded itemization o
costs and because the original estimate was so close, the original detail ed estimate for the video

aloneisprovided in Table 6-3 as suppating information.

TV-XXXXX
TOTAL ESTIMATED COST] $28,692.40
Total Boeing I[\/Ianhours: 260
POSITION / ITEM ESTIMATED| CHARGED | REMAINING|ESTIMATED
WRITER: $4,823.00 $4,823.00 53
PROD/DIRECTOR: $12,831.00 $12,831.00 140
DIR/PHOTOGRAPHY: $2,184.00 $2,184.00 24
CAMERA ASSISTANT: $1,456.00 $1,456.00 16
PRODUCTION ASSISTANT:
PRODUCTION ASSISTANT:
PRODUCTION ASSISTANT:
Digitize for web $364.00 $364.00 4
DUPLICATION (Video Copies): $415.98 $415.98 4
SOUND (transfer/editing/mixing): $1,638.00 $1,638.00 18
ART/ANIMATION: $3,000.00 $3,000.00 1
Web stream | $72.75 $72.75
MISC. (wardrobe, props, needle drop, etc.
VENDED SERVICES+Finance- hardware
VENDED SERVICES+Finance- talent/cre $577.50 $577.50
VENDED SERVICES+Finance- post product
TRAVEL: |
FILM PROCES S & TRANSFER COST+F
TAPE COST+Finance: |
IS SFINANCE CHARGE (display only): $27.50 $27.50
VIDEO SERVICES OVERHEAD CHARG] $1,330.17 $1,330.17
TOTAL PRODUCTION COSTS: $28,692.40 260
Notes:
1) The ost of copiesisbased on 2hr of labor at $68.67/hr plus $1.50/VHS, $0.50/case and $0.85 for adual VHS tape. For this

Table 6-2 Origina Production Cost Estimate

[tem Amount
Video $28K
Trial Runand Revision $1.XK
Copies
VHS $0.4XK
Web-version $0.3&K
Total Production Cost Estimate $30K

Table 6-3. SWE Sponsored “Engineering a Flight Experiment” Video Production Costs

amourt, 100 copieswill be made and labeled.

2) The aditiona cost for digitizing the film into a Web-viewable form will require gpproximately half aday (4 man-hous) to
acomplish. The estimate & 4 hours at $91/hour is $364.
3) Thevended servicerefersto any outside narration or talent that may be utili zed.

4)

The finance darge is aBoeing overheal cost associated with the subcontrad administration to the animator.




A large sum of money ($18,729 was spent on Contrad Administration as sown in Figure 6-1.
This amourt represents the st of monitoring a contrad in alarge company. It includes the st
of overhead, progress report generation (9 hours of engineering time for 7 reports) and
interdivisional work authorization. The entire anount was doreted by The Boeing Company.

Considerable film footage was dorated by NASA Langley Research Center, NASA Marshall
Space Center, NASA Glenn Research Center and NASA Johnson Space Center. The various
NASA sites were very generous and suppative of the projed. The public relations people
conduwcted oncamera interviews, had film crews in the laboratories, provided Beta tape to the
Boeing Producer, reviewed the script, rough cut and final version and helped ou whenever
asked. NASA’s suppat, athough na itemized in Table 6-1, gave this projed its exciting,
national apped and SWE is extremely grateful.

For various reasons, the Air Force Reseach Laboratory/Materias Laboratory (AFRL/ML) did
not have definable involvement in this film. However, the AFRL/ML was very suppative of the
projed and allowed their hardware to be filmed for public use. For these reasons, SWE is aso
extremely grateful to the AFRL/ML.

The Padfic Northwest Sedion was resporsible for distributing the film. Distribution costs to
date ($230 have been lessthan budgeted ($1K). The Sedion was fortunate to have The Boeing
Company donate the ast of renting the Museum of Flight ($1200Q for the program debut. The
Sedion will be spending additional funds in the nea future to have alditiona copies available
for the 2002SWE Conwventionin Detroit.



APPENDIX A
Cover letter to SWE Officas

February 8, 2002
Dea SWE Locd Sedion President (or Region Diredor),

The Padfic Northwest Sedion d the Society of Women Enginees is pleased to provide your
Sedion with this videotape of the short film, “Engineering a Space Experiment.” The film
provides girls, young and old alike, a glimpse of the exciting world of engineeing complete with
female role models, stimulating grls to ask how they can pursue engineeaing too. The 15-minute
film was produced for SWE under Projed Development Grant DR0O90 with fundng from the
Ford Motor Company Fund and The Boeing Company.

The baddrop for the film is the Materials on International Space Station Experiment (MISSE),
the first externally mounted experiment on ISS. Woven in between the scenes of the build
process five key women engineers and scientists on MISSE tell their stories abou what they do
and why they became engineers. Of course, they also provide alvice to buddng engineeas to
take lots of math and science dasses and develop good communicaion skills. There ae even
high schod internsin the film.

One of the best ways to read girls and spread the SWE message is to visit and talk with them.
The film is designed as an icebre&er for SWE engineers to use with elementary students. The
concept is that SWE engineeas will take this film into classooms, Girl Scout medings and aher
events, show the film and then step badk and answer the girls' questions abou being an engineer.

Our experience with this new tod is amazing! We held a film debut with a question-and-answer
period ore snowy evening in January. Despite the snow, we had over 70 girlsin attendance, most
of them second-graders. The girls loved the film and asked |ots of questions. The good rews for
SWE is that most of the questions were caeer-related. Very few of the questions were related
spedficdly to space This data paint tell s us that the film will work well as an icebreaker for any
SWE member willi ng to give it atry. A list of the questions from our experienceis provided on
the atached “How-To” shed that we hope you will share with your SWE voluntees to prepare
them to use thistod.

Enjoy the film! If you'd like to provide feadbad on this film or if youd like to request
additional copies, go to our website & www.swe-pnw.org for our contad information.

Sincedly,

Suzanne L. B. Woll, Ph.D.
V.P. Carea Guidance
SWE PNW Sedion, JO03



APFENDIX B
How to Use “ Engineering a Space Experiment”

1) Gather your audience and introducethe film. Try something like, “Choasing a caee is much
like shoppng for clothes. Your caree not only has to be the right size but it has to fit your style
and personality. Hereisafilm abou five women for whom Engineaing fits.”

2) Show the Film

3) Open upthe floor for audience questions and watch the kids come dive! Here is a sampling of
guestions you might receve when you show the film to schod-age audiences:

Personal questions

(Yes, these ae the ones you have to be prepared for because kids dorit redly know what they’re
not suppased to ask and they are naturally curious.)

How old are you? Where ae you from? Where did you go to schod?

Are you married? Do you have dildren?

Career Questions

How long do you have to go to schod to be an engineer? How long did you go to schod?
What did you study in schod? What kind d engineas are there?

Did you ever design anything that didn’'t work?

Have you worked onsomething people didn't like?

What was your favorite projed? What are you working on nov?

How long have you worked for (your company)? Did you work anywhere before?

What was the hardest thing you ever did? Do you ever get bored at work?

How do you balance work and family? Did you have any troulde being awoman in engineeing?
Materialson International Space Station (M1SSE) Questions

The web is a grea place to look for MISSE information. Search onthe key word MISSE. The
main experiment page an be foundat http://www.missel.larc.nasa.gov

Other

Adults may ask “How can we get a aopy of this film?’ The film is being distributed to all | ocd
Society of Women Enginee sedions and will eventually be available on the Web. Go to the
main website & www.swe.org for locd SWE contad information or visit www.swe-prnw.org to
aacessthe Padfic Northwest Sedion that produced the film.




APFENDIX C

SURVEY FORM

"Engineering a Space Experime

Age Circle one:  Female Male

The level of this film was (circle one)

too simple just right over my head
Before this film, | was considering engineering.
| liked this film.
After seeing this film, | agree that engineering can be fun
After seeing this film, | may consider engineering

What I liked (or disliked) about this film/event was

I,]tll

True
True
True

True

False

False

False

False

| have a question about




APFENDIX D
Carea Night Flyer

The Society of Women Engineers

presents

Career Night at the Museum of Fligh;

Sunday, Jan 27th at 5:00 PM
Admissionis 9404 E Marginal Way South  Sponsored by
FREE! Seatitle, WA 98108

] Watch the NEW Video “Engine&ing a Space Experiment”

See and Hear the life and work stories of several women engineers
involved in the Materials on ISSExperiment - now orbiting
on board the International Space Station.

[15 min Film Produced througha SWE Program Development Grant]

] See College Students honored by SWE
] Tak to Local Working Engineers and
] Tour the Museum of Flight Exhibits!

For More Information About this Event - Call Suzanne Woll at (253) 657-4133

S WE|

For more information about the Society of Women Engineers - logon to http://www.swe-pnw.org/



APFENDIX E
Carea Night at the Museum of Flight
January 27", 2002

Before the show, attendees browse the SWE PNW Sedion ScrapbookPages

Students ask Dr. Suzanne Woll the tough questions



After the show, Girl Scouts browse the MISSE display

Teens browse the SWE display



Angie O’ Gorman shows the girls how to get the Museum gyroscopes moving

Meribeth Nordloef-Pederson sharing her experiences as a woman engineer

SWE PNW Sedion members showing their support
(I tor: Joni Unehara, MeinaWong, Terri Morse, Isabell e French and Peggy Confer)



