
 

 

“Proceedings of the 2004 American Society for Engineering Education Annual Conference & Exposition 

Copyright  2004, American Society for Engineering Education” 

 

 

 

 

 

A SWE Industry/University Alliance for Grades K-12 Outreach 
 

 

Rhonda J. Lee-Desautels 

University of Kentucky 

 

 

 

Introduction 

 

This paper describes a K-12 outreach program developed by professional members of the 

Society of Women Engineers (SWE) Region G section located in the Paducah area, and the SWE 

student section located at the University of Kentucky (UK) Paducah Extended Campus.  The 

UK-Paducah SWE student section is small, consisting of around ten students.  However, this 

student section has the unique advantage of being located in a heavily industrialized region, 

which has meant a large support structure of female professional engineers in the area.   There 

are six practicing and one retired professional engineers locally that are part of the SWE Region 

G section.  The development of the program has been a collaborative effort, with the main goal 

of stimulating interest in engineering as a career for K-12 female students. The accomplishment 

of this goal will be through a combination of hands-on activities, pointed question and answer 

sessions, and, most importantly, through the intimate contact with females actively working, or 

pursuing, careers in engineering.  The effort has involved extensive meetings with participation 

from both students and professionals.  These meeting have involved scrutinizing past outreach 

efforts that have had limited success, and developing new methods of approach.  

 

Background 

 

The pursuit for a coordinated K-12 outreach program came out of the frustration experienced in 

the past trying to secure an audience for previous activities.  In the past, other than an occasional 

Girl Scout demonstration, our K-12 outreach activities consisted of a program entitled, 

“Introduce a Girl to Engineering” that took place during our annual Engineering Day activities.  

UK-Paducah hosts an annual Engineering Day, open to the public, which includes many on-site 

demonstrations and competitions such as the Edible Car Competition, the Egg Drop, and Bridge 

Building Contest.  Our program consisted of a panel format with the panel made up of both 

professional female engineers from local industry and female engineering students.  The program 

began with a general slide show about the engineering profession followed by each panel 

participant spending 5 or so minutes talking specifically about their personal background in 
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engineering, and whatever they wanted to share that would benefit a girl considering 

engineering.  The last few minutes were spent with a question and answer session.   

 

We had limited ourselves to this yearly event for the last three years.  The success of the program 

was variable, depending on the timing with other Engineering Day events.  Our best attendance 

was in the second year, when the program was located over the lunch hour in the main 

conference hall.  Our SWE student members had physically gone out into the building and 

“rounded up” as many girls as they could find.  In other words, our attendance was not totally 

voluntary.  However, once the girls were in the hall, they became very enthusiastic during the 

program.  That particular question and answer sessions was very lively and went over the allotted 

time.   However, last year, we were put in a large classroom at the far end of the building, at the 

same time as other, very popular, E-Day events, and the attendance consisted of two grade 

school girls.  Talking amongst ourselves after the program, we concluded a different venue was 

necessary to assure a good audience.  We also realized that the panel format was better suited for 

“older” girls, grades 9-12, who made up a very small percentage of Engineering Day attendees.  

Many of the topics mentioned by the panel were not applicable to a young crowd, such as family 

planning issues, dealing with male coworkers, and college courses.  These were issues the older 

girls were now considering in their career decisions.  We realized the need to tailor our program 

to the audience, and develop something new for the younger girls. 

 

The Planning Process 

 

The majority of the planning process took place during the summer months, with a total of three 

face-to-face meetings held, and numerous email discussions.  In a typical university 

environment, this timing would imply limited to no student involvement.  At the UK-Paducah 

campus, basically consisting of one engineering building located adjacent to Western Kentucky 

Technical College, many students are local to Paducah, or surrounding communities.  Therefore, 

our student involvement was better than would be expected.  However, with a heavy industry 

presence, many engineering students are employed, gaining valuable work experience.  

Therefore, most planning meetings took place in the evenings, with less than 100% involvement 

of both professionals and students.  The summer planning committee consisted of three industry 

professionals, one faculty member, and four students.  Regular e-mails were sent out to 

summarize planning meetings, and some feedback from non-meeting attendees was assimilated 

in that fashion.  The ethnicity of those involved in the planning were primarily white females, 

though one African American female student was a key contributor.   

 

We decided the best approach would be to go to the schools and target certain age groups.  We 

faced some challenges.  We realized we couldn’t target females specifically in the classrooms 

since we would typically be invited to math and science classes, which would include males (and 

probably a greater percentage of males in elective courses!).  We realized it would be difficult to 

address a girls-only audience in this setting.  In order to speak only to girls, we would need to set 
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up a special assembly that included girls only, which didn’t seem appropriate.  In the end, we felt 

two different formats would be necessary to cover our target range of grades K-12. 

 

K-8 Program 

 

The first format, called Program A, is set up as a presentation/demonstration format.  This 

program is recommended for grades K-8, and for classroom or student clubs.  Program A 

consists of a color slide show on the engineering profession aimed at answering such questions 

as: what is engineering; what do engineers do; what are the different types of engineering, and 

what courses should I take to prepare myself for engineering college.   The slide show is then 

followed by a demonstration(s), which would include participation by the students.   

 

A pool of four demonstrations were chosen from the SWE website 

http://www.swe.org/iac/LP/index.html that provides a listing of many excellent hands on 

activities for demonstrating the different fields of engineering.  For our first year of 

demonstrations, we chose Paper Structures, which involves building a book supporting structure 

out of just sheets of paper and masking tape; Oxidation and Corrosion, where the students 

experiment using different compounds to clean oxidation and corrosion off of metallic objects; 

Asphalt Cookies, where students mix aggregate (nuts, coconut, etc.) into binder (chocolate 

sauce) to make a piece of “asphalt;” and, for the fourth demonstration, we chose Electricity, 

where the students build a simple electrical circuit using a battery, resistors and a buzzer.  All the 

materials for this demonstration can be purchased at a local Radio Shack.   The first three 

demonstrations were chosen mainly due to the backgrounds of the professional engineering 

participants (civil, materials, and chemical engineers), and Electricity was added because it was a 

good demonstration that we felt the students would enjoy and learn from.  To aid in transporting 

the Electricity demonstration, the buzzers and lights were mounted on boards, painted UK blue, 

with two stations (a station consisting of one buzzer and one light) per board.  A total of three 

boards, or six stations, have been constructed.   

 

During the UK-Paducah Engineering Day event this year, SWE sponsored a Hands-On Activities 

session that ran continuously for four hours.  We used this opportunity to try out and assess 

student interest in three of the four demonstrations chosen for our outreach efforts.  The 

demonstration that was not set up was Oxidation and Corrosion.  The main problem with this 

demonstration is finding enough oxidized materials for the students to clean.  All three sessions 

were popular with a wide range of ages, the majority being from 7-12 years old. 

  

High School Program 

  

Program B consisted of a presentation and panel format, such as what had been used in our 

previous Engineering Day program.  The brochure recommends this program for grades 9-12,  
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as co-ed or girls only, and is suggested for career days, special assemblies, and student clubs.  As 

with Program A, the program starts out with a slide introduction to inform the students about 

engineering in general.  However, unlike Program A, the presentation is followed by a panel of   

three or more women, of which at least one is an engineering college student.  Each participant 

on the panel takes a turn giving a five minute talk, which includes giving personal accounts of 

their experience with working as an engineer or obtaining an engineering education.  They may 

share a funny story about being a woman in engineering (for girls only audiences) or words of 

advice concerning family, work or school issues.  After the panel members finish, the room is 

open for questions, and the atmosphere is kept as informal as possible to promote student 

interaction with the panel members.    

 

The separation of grade levels for the two programs was felt to be necessary because we decided 

the chosen demonstrations in Program A weren’t sophisticated or challenging enough for high 

school students.  The committee felt the need to develop a computer-based modeling 

demonstration for use in the high school classroom, and hope to do that in the future.  For 

Program B, the issues brought up in the panel format, such as family, work and college issues, 

are felt to be more of interest to the Grades 9-12 students.   

 

The next challenge was how to advertise our programs to the schools.  We decided that a tri-fold 

brochure would be developed and provided to the area schools.  We gave our outreach program 

the title of “How About Engineering?”.  The front page of the brochure opens up to a listing of 

the two programs that includes information about each program (see Figure 1).  In the two 

adjacent inner pages of the brochure photographs of the participants are included, both 

professional engineers and the UK-Paducah Engineering Students.  Located on the backside of 

the brochure, a reservation form is provided, which interested teachers can fill out and mail (see 

Figure 2).  On the last fold we list the UK-Paducah SWE student section contributors, who 

provided the funds to help buy the demonstration materials.   

 

Distribution of the brochure has been accomplished through a combinations of mass mailings to 

area schools and handing out at career days by our school representative, Bonita Lykins.  The 

mass mailing includes schools in rural Kentucky counties (Marshall, Livingston, and Graves), as 

well as Paducah city schools and local McCracken County.  

 

For both programs, a handout was constructed to distribute at the end of either program (See 

Figures 4 and 5).  The handout contains a quiz, suggestions on what to take to prepare for study 

in engineering, and suggested websites to learn more.  The information for this handout was 

taken from the www.asee.org/precollege/assess.cfm website.  After passing out this handout,  

a suggestion will be made to go over the handout with their parents.  Also included on the 

handout is contact information for the UK-Paducah College of Engineering. 
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Program Response and Assessment to Date 

 

A copy of our first, mailed response came from Reidland Elementary and is shown in Figure 3.  

We found ourselves already challenged by the suggested one large class of 63, so opted for the 

three separate presentations (though that meant an all day commitment).  Fortunately, this 

request took place during our spring break week, so an all day commitment was possible by two 

professionals and two students.  If we have a similar all-day request during a typical semester 

week, we will need to have different groups participate depending on everyone’s schedule.  

Since the program has a large pool of participants, at least this year, this would hopefully be 

arranged.   

 

We have had another request for a middle school career day.  However, since our contact with 

the students would only be for 25 minutes at a time, the two programs in the brochure would not 

be possible.  Therefore, we opted to inform the students about engineering, and there would not 

be time for any hands-on demonstrations.  

 

The success of Program B is questionable.  The chances of securing a female audience at a 

Career Day or club meeting seems unlikely, and we have had no responses for Program B at this 

time.  Instead, we are currently working on having a group of high school girls come to the 

campus on a Saturday this May for an all day event.  The day would include breakfast and 

informal meeting between participants, training on a 3-D printer software, lunch during the panel 

discussion, and using software to produce a 3-D object.   Bringing the girls to campus is looking 

like a better option than hoping to be invited to the school.  

 

Currently, the outreach program has no formal assessment procedure.  Under consideration is to 

hand out an evaluation asking the students how they liked the demonstrations or panel, and if 

they would consider a career in engineering.   

 

Summary 

 

Our commitment to outreach in the Paducah area has blossomed into a multitude of ideas, and 

we are sure this is the beginning of successful effort.  The availability of an engineering degree 

from the UK extended campus provides an opportunity for students who can’t afford to relocate 

to UK-Lexington.  The unique concentration of industry provides job opportunities and financial 

support to promising engineering students.  Through the combined efforts of local professional 

women and female engineering students, we hope to attract more females to the engineering 

profession.  
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Figure 1:  Inside page of SWE Brochure 
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Figure 2:  Outside page of SWE Brochure 
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Figure 3:  First Request for Outreach Program
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Figure 4: Outside of Handout 
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Figure 5 : Inside of Handout 
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