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Project Selection Process
The Engineering Recruitment Program (ERP), Engineering Summer Program (ESP), was
established by the 80th Texas Legislature through passage of House Bill 2978, codified as Texas
Education Code 61.791. The purpose of the program is to provide grants to general (public)
academic teaching institution and independent institutions that offer an engineering degree
program to implement a one-week summer program for middle and high school students, so
that these students are exposed to math, science, and engineering concepts they can expect to
encounter in an engineering degree program.
Selection Step 1: The legislature appropriated $1 million for each year of the 2010-11
biennium. A state-wide five percent budget reduction of $100,000 for the biennium was
implemented in FY 2010. The Coordinating Board (CB) allocated $500,000 of the annual state
appropriation for the summer program portion of the ERP.
Selection Step 2: The CB issued a Request for Applications on February 1, 2011, posted it on
its website, and sent email notifications to all eligible institutions. Eligible institutions were all
public and independent institutions that have an engineering program.
Selection Step 3: The CB received 25 applications from 34 eligible institutions and set the
award amount for each program at $20,000.
Selection Step 4: Twenty-five applicant institutions finalized a budget and requested a contract.
Selection Step 5: By end of April 2011 the Coordinating Board executed contracts with the 25
applicant institutions.

Participating Institutions
Baylor University, School of Engineering and Computer Science
Lamar University, College of Education and Human Development
Midwestern State University, McCoy School of Engineering
Prairie View A&M University, Department of Electrical and Computer Engineering
St. Mary’s University, Department of Engineering
Texas A&M International University, Department of Engineering, Mathematics, and Physics
Texas A&M University, Department of Electrical and Computer Engineering
Texas A&M University at Galveston, Department of Educational Outreach
Texas A&M University-Commerce, Department of Engineering & Technology
Texas A&M University-Corpus Christi, Mechanical Engineering Program
i

Texas A&M University-Kingsville, Department of Electrical Engineering and Computer Science
Texas A&M University-Texarkana, College of Science, Technology, Engineering, and
Mathematics
Texas State University-San Marcos, Ingram School of Engineering
Texas Tech University, Department of Electrical and Computer Engineering
The University of Texas at Arlington, College of Engineering
The University of Texas at Austin, Women in Engineering Program
The University of Texas at Brownsville and Texas Southmost College, Department of
Engineering
The University of Texas at Dallas, Science and Engineering Education Center
The University of Texas at El Paso, College of Engineering
The University of Texas at San Antonio, Office of p-20 Initiatives
The University of Texas at Tyler, College of Engineering and Computer Science
The University of Texas-Pan American, TexPREP/College Access & Support Programs
The University of Texas of the Permian Basin, Engineering and Technology Programs
The University of North Texas, Department of Computer Science and Engineering
West Texas A&M University, Department of Engineering and Computer Science
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Engineering Recruitment Program
ERP 2011 Engineering Summer Programs
Participation Statistics
Number of institutions

25 institutions

Number of one-week programs

25 programs

Number of participants

787 students

Average per one-week program

31 students

Median per one-week program

24 students

Smallest one-week program

13 students

Largest one-week program

86 students

Female participation

37%

White participation

42%

African-American participation

12%

Hispanic participation

35%

Other participation (Asian, Native
American, unknown)

11%

Number of one-week programs with up
to 30 participants

16 programs

Number of one-week programs with 30
to 45 participants

5 programs

Number of one-week programs with
more than 45 participants

4 programs

Number of programs with girl-only
participation

2 programs

Number of programs with boy-only
participation

0 programs

Number of programs that included
middle school students

14 programs

Number of residential programs
Number of day programs

9 programs
15 programs

Number of residential/day programs

iii
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Baylor University

Baylor University

ESP Renaissance Scholar Program
Project Leader:
Dr. Benjamin Kelley and Dr. Adam P. Ecklund, School of Engineering and
Type of Program:
Proposed Dates:
Website:

Computer Science
Residential, mixed gender program for high school students

19-25 June 2011

http://www.baylor.edu/renaissancescholar/

Synapsis:

The participants experienced launching trebuchets, testing solar panels, and building and
launching rockets. They compared theoretical data with actual data that were collected in the
labs through experimentation. Participants were exposed to mechanical and electrical
engineering. They worked with multiple faculty, undergraduate student mentors, graduate
students, and met with the Dean of Engineering.

Effectiveness:

The effectiveness of the program was found in the responses taken from an informal survey
of the summer program. Students were excited about college and about studying engineering.
The faculty and staff found great joy in aiding students to realize their potential and to show
the opportunities within the engineering field. Recently, two of the summer program students
were on campus and spoke highly of how this program has helped them to finish their senior
year strong and with a focus on math and science, which will help them be successful in
college.

Program Curriculum:

The ESP Renaissance Scholar Program was a one-week program for selected participants of
the three-week Baylor University Renaissance Scholar Program. Participants were challenged to
develop their potentials as a scholar, someone who is conversant across the entire range of
human knowledge, from science to philosophy and from technology to literature. To that end,
the participant were asked to:
 Understand the literature of the period, ranging from ancient tales of self-discovery to
the modern exploration of the cosmos, and the mythical stories that have inspired
scientific and engineering concepts.
 Understand the philosophical viewpoints of the period, the desire for exploration, and
the quest for knowledge.
 Understand the engineering and computer science concepts involved in the construction
of a labyrinth, both a physical representation and a recursive graphical algorithm.
 Understand the engineering concepts involved in the construction of a trebuchet.
 Demonstrate independent learning and synthesis of ideas.
 Demonstrate the integration of what they’ve learned in literature, philosophy, and
engineering and computer science through design, development, implementation, and
presentation of their finding.

Program Content and Activities:

1. Team Work: Building and launching rockets, launching trebuchets, animations, etc.
2. Project Presentation: Final project presentation given before all the faculty, deans, parents,
and family and friends. Participants produced a website to show what they learn and
experience throughout the week.
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3. Field Trips: Energy exhibit at the Mayborn Museum, Baylor University.
4. Panel or Luncheon Discussions with Professional Engineers and Scientists: Luncheon and
dinner with industry representatives, faculty, and university deans.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Admission presentation by a counselor
concluded the program.
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Lamar University

Lamar University

gO Women for Engineering, Science, and Technology Academy (gO W.E.S.T. Academy)
Project Leader:
Dr. Otilia Urbina, College of Education and Human Development and Dr.
Type of Program:
Proposed Dates:
Website:

Ryan Underdown, Industrial Engineering Department
Girls-only residential program for high school students
17-22 July, 2011

Synapsis:

The Lamar University gO W.E.S.T. Academy introduced engineering careers to participants
with strong academic records in mathematics and science who were interested in cultivating an
interest in engineering as a career. Participants had an opportunity to experience college life by
visiting engineering classes to learn underlying engineering principles, eating lunch with female
engineer role models, participating in real-world hands-on laboratory activities, designing
projects, and exploring career opportunities.

Effectiveness:

The 2011 gO W.E.S.T. Academy was a tremendous success. Collectively, the 24
collaborative partners effectively inspired, engaged, and educated 20 underrepresented and
underserved female participants from Southeast Texas to think about pursuing a career in
engineering. The gO W.E.S.T. Academy provided participants with an intense and exciting oneweek residential summer program focusing on engineering careers. Students who were
selected as participants in the program were academically strong in science, technology,
engineering, and mathematics skills, and had an interest in pursuing engineering as a career.
In order to develop the participants’ analytical skills, they were involved in many hands-on
real-world BEST practice activities in which they could think logically and critically in order to
solve problems, and obtain a solid foundation for higher-level courses. Students worked on a
variety of activities that incorporated technology, cooperative learning, and activities using the
inquiry method.

Students were presented with information concerning preparation for college-level courses.
They were encouraged to enroll in Advanced Placement courses and prepare for college well
before they graduate from high school. Students participated in an interactive video conference
presented by Louisiana State University on “Learning to Learn Skills.”

Program Curriculum:





“The Bicycle of Yesterday and Today Lab” explored dissembling and reassembling a bicycle.
Participants were exposed to a number of the basic “building blocks” (e.g. bearings, cables,
gears) of mechanical design in the context of a design of which they were likely to be users.
Participants were placed in teams and conducted Web Quest research on careers for
females in engineering.
“Recycling an Umbrella” introduced participants to the upside down umbrella concept – a
dead umbrella that is no longer usable – and the Going Green concept of recycling.
The “6-Minute Engineer” lab was a fast and frenzied hands-on experience that gave
participants a glimpse at what skills are required to be an engineer when faced with an
emergency.
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For “Robotics Engineering,” participants designed, using LEGO’s Robolab software and
hardware, a Mars rover, a Mars bridge, and a Mars terrain.
Participants visited the College of Engineering Undergraduate Departments of Electrical,
Chemical, Industrial, and Civil Engineering.
Participants visited Johnson Space Center in Houston.
Through interactive videoconferencing, gO W.E.S.T. participants interacted with female
engineer guest speakers from Louisiana State University and discussed new study
techniques.

Program Content and Activities:

1. Team Work: Teams competed on changing a tire tube and patching a tube in six minutes.
Competing in teams with limited time and materials, the participants raced for the “best”
solution to a simple design challenge during the egg drop. Research, design, and
competition with Mars Rovers was done in teams.
2. Project Presentations: Project presentations and discussions were about what participants
experienced, how they approached the problem differently, what skills they used, and what
skills were missing to actually be an engineer.
3. Field Trips: At NASA, participants explored the many career options available for female
engineers.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: Visiting female
mentors from Lamar University’s College of Engineering and industry engineers from
ExxonMobil and Morganti Texas conducted presentations and panel discussions on the
importance of STEM skills and careers in engineering.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Parents and participants were given a
presentation by Lamar University Admissions and Recruiting that covered the Texas
university application process, financial aid system, and scholarship opportunities.
6. Other: Ten female ExxonMobil engineers provided an extended night-out social activity for
the participants. A Jeopardy game was designed, which they spearheaded and provided
prizes for all participants.
Morganti Construction Company, recognized as one of the largest construction companies in
the U.S., provided consultants to assist us in developing activities for our program.
APAC assisted in providing a special hands-on real world activity “What is Asphalt?” for our
participants.
Students were provided opportunities to visit the College of Engineering and participate in
hands-on lab activities in chemical, electrical, industrial and mechanical engineering.

4

Midwestern State University

Midwestern State University

Midwestern State University Young Engineer Summer (MSU YES) Program
Project Leader:
Dr. Sheldon Wang and Dr. Idir Azouz, McCoy School of Engineering
Type of Program: Mixed-gender day/residential combined program for high school students
Proposed Dates:
30 May to 3 June, 2011
Website:
http://www.engineeringedu.com/camps/tx.html
Synapsis:

A majority of participants for the second annual Young Engineers Summer (“YES”) Program
were from Wichita Falls and Dallas areas. However, a few students came from South Texas,
Oklahoma, and Louisiana. Participants attended sessions and activities that covered basic
science and mathematics. The program offered engineering project competitions and an
industry field trip to the local Sealed Air manufacturing facility of Cryovac packaging. The weeklong program was designed to enhance participants’ interest in engineering as a potential
career and develop analytical skills needed for college-level courses. One of the goals was to
recruit prospective students from the state of Texas and surrounding states. This year’s
program also included materials on the geosciences and computer sciences.

Effectiveness:

The overall objectives were accomplished, namely, to provide participants with an
introduction of basic science and mathematics necessary for various disciplines of engineering;
to motivate high school students to further studies in fields related to science and technology;
and to introduce Midwestern State University and Wichita Falls, Texas to prospective students.

Program Curriculum:

Twenty-hour morning sessions were combined with sixteen and a half hour lunch and
afternoon activities. Panel discussion, educational video, and general discussion sessions were
held during lunch hours. The objectives of the program were:
 Provide participants with an introduction of basic science and mathematics necessary for
various disciplines of engineering.
 Motivate high school students to further studies in fields related to science and
technology.
 Introduce Midwestern State University to prospective students in Texas and surrounding
states.
The program covered information related to basic science and mathematics as well as field
trips and engineering project competitions. The materials was presented at a level accessible to
high school juniors, seniors, and graduates. Emphasis was on fundamental knowledge of
immediate use in engineering curricula. Multi-media instructional materials were used along
with some fun engineering projects using LEGO robotics and Computer Numerical Control (CNC)
manufacturing tools. Scholarships were awarded based on the overall performance in particular
from the results of engineering project competitions.

Program Content and Activities:

1. Team Work: Students involved with the MSU YES Program competed in a design challenge.
Three separate mechanical challenges were given and the students created LEGO based
designs to get the best possible results, with prizes given for the best of each. The first
mechanical challenge was a drag race, the second a vehicle that could carry the heaviest
weight over a short course, and the third was a non-wheeled vehicle.
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2. Project Presentations: Participants presented and explained their methodology for the
mechanical challenges to the entire group. Question and answer format was encouraged,
especially for the teams which came up with the more successful and more original
solutions to the challenges.
3. Field Trips: The participants were taken through the entire McCoy School of Engineering,
particularly highlighting the laboratories, with explanation of the types of research and
studies that are conducted in each. Engineers from Cryovac were instrumental in working
with our faculty members in the arrangement of the industry site visit to Cryovac.
Participants were taken through many of the areas of the Cryovac plant and were shown
the many processes involved in stock preparing and web handling processes that are used
in making food packaging films and bags.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: Cryovac engineers
also visited McCoy School of Engineering before the site visit to make sure that all safety
issues were discussed.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Staff from the Office of Admissions at MSU
conducted an admission session with the students and parents, explaining the application
process as well as financial aid and scholarship availability. They introduced scholarship and
program opportunities available for MSU students.
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Prairie View A&M University

Prairie View A&M Engineering Summer Program 2011
Project Leader:

Type of Program:
Proposed Dates:
Website:

Dr. Warsame Ali and Dr. John O. Attia, Department of Electrical and
Computer Engineering
Residential, mixed gender program for middle school students
26 June to July 1, 2011
http://www.pvamu.edu/pages/180.asp

Synapsis:

The program provided the following activities: (i) instruction in mathematics, sciences, and
engineering; (ii) a student design team competition, and (iii) project presentations. The
participants developed critical thinking, reasoning, and analytical skills. Based on the exit
survey, participants enjoyed the program and were mostly inclined to pursue engineering.

Effectiveness:

The expectation was to instill in middle school students the self-reliance, skills, and incentive
for success in the classrooms. The participants developed life-learning academic experiences
and received some element of mathematics applications required to succeed in high school and
college. Participants met with Prairie View A&M students and learned how to balance academic
and social commitments living with a roommate and being part of a collegiate environment.
The environment prepared the participants for the transition from middle school to high school,
and hopefully will help make their college career successful.

Program Curriculum:

The program’s curriculum and activities, such as the Infinity project’s activities, helped
maintain the participants’ interests. Through Infinity, students learned how engineering plays a
role in the objects they use every day for their interests – music, the internet, digital imaging,
video, and more. In addition, tools like LEGO Mindstorms robots and TI calculators helped
participants develop a sense of critical thinking, reasoning, and problem solving analysis.
Participants built basic Lego race cars and competed in an organized, onsite racing event for
prizes. Overall, the instructional topics of the program were experiments of the Infinity Project,
basic circuits, engineering ethics, engineering applications using TI calculator, strategies for
succeeding in college, basic civil engineering, and solar cell vehicle design.
This program ensured that each participant of the program received every necessary
attention to help them stay interested and excited. The goal was to provide middle school kids
with the self-reliance, skills, and incentives to succeed in the classroom. The participants were
given a chance to develop life-learning academic experiences and received some element of
mathematics applications that are required to succeed in high school and college. Participants
met with university students and learned how to balance academic and social commitments,
live with a roommate, and be part of a collegiate environment. The environment was tailored to
prepare participants to transition from middle school to high school, and hopefully will help
make their college careers successful.

Program Content and Activities:

1. Introduction to the engineering profession.
2. Basic electronics.
3. Math application for engineers.
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4.
5.
6.
7.

Design project using kits of the Infinity Project.
Design project using Lego Mindstorms.
Succeeding in College.
Engineering Ethics.
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St. Mary’s University

St. Mary’s University

St. Mary’s Pre-Engineering Summer Program
Project Leader:
Dr. Ozgur Aktunc and Dr. Wenbin Luo, Department of Engineering
Type of Program: Mixed-gender day program for middle and high school students
Proposed Dates:
13-18 June, 2011
Website:
http://cl.stmarytx.edu/esp/
Synapsis:

The program consisted of lectures in robotics, programming in computer language Alice,
operations research, conversations with engineer speakers from industry and academia,
sessions with university staff about university applications, campus tours, and presentations of
their project results. Participants showed great interest in programming and robotics and
expressed their intentions of applying to study engineering. Most of the students improved their
analytical skills through the program. The final presentations, where participants demonstrated
their projects to other participants and their families, were successful. This year’s program
increased the participants’ success with their projects compared to last year’s program, as the
organization of the curriculum had been improved and as instructors had benefited from the
past experience.

Effectiveness:

St. Mary’s ESP program aimed to enhance participant interest in engineering fields as a
career, develop participants’ problem solving skills, provide information about college programs,
and demonstrate how to prepare adequately for successful completion of such programs. The
program covered programming, robotics, and operations research. We also addressed the
demographic underrepresentation in engineering fields by reaching out to female and
underrepresented students. We focused on preparing underrepresented K-12 students to
become proficient in the broad computing areas via innovative programming and robotics
education.
There is a strong connection between learning programming languages and problem solving
skills. Another important component of the program, robotics, was used as an ideal vehicle to
teach fundamental computing and mathematics concepts and techniques. Robotics can strongly
stimulate the pre-college audience’s interest, curiosity, and creativity, which was observed
vividly during the summer program. In our evaluation, we determined that students significantly
improved their analytical skills throughout the program. Participants showed a great interest in
pursuing an engineering education, something we could observe during the presentations and
discussions with engineering speakers.

Program Curriculum:

Part 1: Programming with Alice. Programming was introduced to participants using Alice,
an interactive 3D programming environment developed at Carnegie Mellon University. Alice was
used to offer the best possible first exposure to programming by providing a more intuitive
environment for teaching object-oriented programming. Java language was also introduced as
the next step for the participants to start learning an object-oriented language.
Participants learned to design and compile programs, learned the basic constructs of a
programming language, and practiced their new knowledge on fun projects. The exercises
throughout the week focused on animation and virtual world creation.
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Throughout the United States, several universities are using Alice to introduce computer
programming to high school students. Alice has been shown to be appealing to both girls and
boys. Many approaches toward teaching computer programming are not appealing to young
girls, but research has demonstrated that Alice offers benefits for attracting girls into
computing.
Part 2: Mindstorm NXT Robot.
 Introduction to Mindstorm NXT robots.
 Introduction to ROBOTC Interface.
 ROBOTC Programming.
 How does a Light Sensor work?
 Two types of Light Sensors: active and passive.
 Calculating the threshold for the Light Sensor.
 How does the Sound Sensor work?
 How does the Touch Sensor work?
 How does the Ultrasonic Sensor work?
Part 3: Operations Research in Everyday Life. This course introduced participants to
operations research problems that have real-world applications in everyday life by motivating
and training participants to apply concepts learned in mathematics and science.
The primary goal of this session was to provide an introduction and hands-on training in
formulating, analyzing, and solving interesting operations research problems with practical
applications. In particular, students were introduced to real-life applications of problems in the
context of linear programming, dynamic programming, discrete-event system simulation,
network flows, and location analysis. Participants were taught to solve problem instances using
MS Excel (built-in functions and solver add-on) and ProModel simulation software.
Session training included introduction to the problems based on case studies, and project
activities requiring formulation and analysis using math and science skills, and solution
methodologies through software tools such as MS Excel and ProModel.

Program Content and Activities:

1. Team Work: Participants were involved with daily team competitions by implementing
various Mindstorms NXT robotics, Alice, and Operations Research projects.
2. Project Presentations: Participants made a project presentation after each project,
demonstrating how they approached the problem, developed a solution, and implemented
the solution. At the end of the program participants presented their projects to other
students and the families that attended.
3. Panel Luncheon Discussions with Professional Engineers and Scientists: We had engineering
alumni speakers from industry and academia. Students learned about the engineering
profession, different engineering disciplines, and the undergraduate education of
engineering, especially with emphasis of St. Mary’s undergraduate programs.
4. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: University staff from the enrollment and
financial aid offices talked with participants and their parents or guardians about the
university application process, financial aid, scholarship opportunities, and campus housing.
5. Other: The program held a reception for participants and their parents or guardians on the
last day of the summer program.
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Texas A&M International University

TAMIU Engineering Summer Program
Project Leader:
Dr. Rafic A. Bachnak and Dr. Rohitha Goonatilake, Department of
Type of Program:
Proposed Dates:
Website:

Engineering, Mathematics, and Physics
Mixed-gender day program for middle and high school students
18-22 July, 2011
http://www.tamiu.edu/~rbachnak/THECB-ESP/ESP.html

Synapsis:

The program featured team competitions, project presentations, industry site visit, panel
discussions with professional engineers, parent/guardian information that covers the Texas
university application process, financial aid system, and scholarship opportunities. As for the
subject matter, two sessions accomplished a very important portion of the program: they were
titled “Engineering Design Projects Using AutoCAD” and “Lego Robot Session with Lego Robot
Competition.” Winners of the competition were recognized and all participants were given a
certificate of completion.

Effectiveness:

Throughout the program, participants expressed their excitement and appreciation to the
organizers. All the indications are that the program objectives were achieved beyond its
expectations.

Program Curriculum:











Registration, welcome, and pre-test.
Mathematics in engineering education.
Physics in engineering education.
Foundations of engineering.
Texas university application process, financial aid system, and scholarship opportunities.
Panel discussion: What engineers do.
Engineering design projects using AutoCAD.
Industry site visit.
Lego robot session and Lego robot competition.
Post-test, project presentations, award of certificates.

Program Content and Activities:

1. Team Work: Lego robots was covered in two sessions. Participants were given the
opportunity to design and build their own robots and participate in a competition.
2. Project Presentations: All participants planed, prepared, and delivered a final project
presentation.
3. Industry site visits: Participants visited a local water treatment plant operated by the City of
Laredo Water Utilities Department.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: A panel discussion
with topic “What Engineers Do” was held with a group of three professional engineers.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: A session covered the Texas university
application process, financial aid system, and scholarship opportunities.
6. Other: Mathematics, physics, and engineering sessions covered the basic foundations for
engineering education.
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Texas A&M University

Texas A&M Engineering Summer Program 2011
Project Leader:
Dr. Prasad Enjeti and Mr. Joshua Hawke, Electrical & Computer Engineering
Type of Program:
Proposed Dates:
Website:

Department
Residential, mixed gender program for high school students
31 July - 5 August, 2011
http://www.ece.tamu.edu/Undergraduated/ECEunplugged.php

Synapsis:

The Electrical and Computer Engineering (ECE) Unplugged Summer Program was a special
six day program designed to give high school students with an interest in pursuing electrical or
computer engineering as a career an opportunity to explore ECE at Texas A&M. We accepted 30
high school seniors and 29 of them completed the week. They resided on campus and were
exposed to a variety of hands-on projects, lab tours, and they took part in an industry field trip.
Both faculty and students shared their experiences while leading the projects and tours.

Effectiveness:

Participants were introduced to various aspects of electrical and computer engineering. The
various hands-on projects were helpful in developing the analytical skills of the participants and
also helped the participants to develop a liking for engineering. The interaction with faculty and
students and also the lab tours provided an opportunity to learn first-hand what it is like
studying electrical and/or computer engineering and working as a professional engineer.

Program Curriculum:

The objectives of the program were to attract students to electrical and computer
engineering by means of various hands-on projects, lab tours, and industry visits. Another
objective was to make students aware of the career opportunities with a degree in electrical
and computer engineering
1. College Preparation, with the TAMU Admissions Office and the Financial Aid Office.
2. Experiencing TAMU and the community, with campus tour, residing at a campus dorm,
recreation center, and attending a baseball game.
3. Hands-on projects.
4. Research lab tours, including the Microchip Fabrication Lab, the Wireless Communication
Lab, and the MRI Lab.
5. Industry field trip to the Toshiba Facility in Houston.
6. Interaction with electrical and computer engineering students and faculty.

Program Content and Activities:

1. Electronics I: Audio Amplifier Lab. Participants soldered together a power amplifier
circuit with a heat sink. Mini-speakers were taken apart and reattached to the amplifier
board with male/female 1/8” audio jacks, in order to connect to computers, ipods, and
smart phones.
2. Electronics II: Solar Speeder Lab. The Solar Speeder used renewable energy to actuate
a small race car electrochemically. Participants developed beginner soldering skills as
well as a better understanding of solar power and energy conversion.
3. Wireless Programming Lab. A watch was programmed to interface with various
Bluetooth devices, such as a heart rate monitor and a pedometer.
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4. Cantenna Lab. Participants learned how wireless signals operate in a waveguide, a tin
can. Then they calculated the optimal distance that the antenna needed to be inside of
the can for the best signal amplification.
5. Nano-Art Lab. TAMU facilities were used to design and fabricate the participants’ own
microchip.
6. Digital Logic Design Lab. Participants learned about digital logic gates and circuits, and
practiced building digital logic circuits in a digital logic simulator.
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Texas A&M University at Galveston

Texas A&M Galveston Engineering Summer Program 2011
Project Leader:
Ms. Daisy Duerson and Ms. Jessi Doerpinghaus, Educational Outreach
Type of Program: Residential, mixed gender program for high school students
Proposed Dates:
31 July to 6 August, 2011
Website:
http://www.tamug.edu/seacamp
Synapsis:

Texas A&M University at Galveston hosted 35 high school students for its engineering
summer program. The participants lived in campus housing and took part in a variety of
engineering and college preparation activities including a tour of the TAMU-G training ship Earl
L. Milan, introduction to engineering laboratory safety, designing Autonomous Underwater
Vehicles (AUV), building Remotely Operated Vehicles (ROV), field trip to NASA, field trip to the
USS Cavalla, field trip to the Army Corps of Engineers, oil drilling activity, and group projects.
Students also got to experience college life first-hand as well as interaction with TAMU-G and
TAMU engineering students.

Effectiveness:

The GO Engineering program was designed to introduce engineering concepts, career
choices, and college life, all in a typical summer program setting. The program’s ability to
enhance interest was monitored during activities throughout the week by observing student
behavior and group morale. GO Engineering appeared to be a very positive experience for the
participants. They really enjoyed visiting the Army Corps of Engineers. The participants stayed
engaged and asked many questions.

Analytical skills were challenged several times during the week. The participants began by
studying Archimedes’ Principle. Understanding buoyancy helped the students design AUVs and
sailboats. The students were very inquisitive and worked hard on both of these projects. They
continued analyzing their projects after competitions were over, discussing what they did right
and what they could have done differently.
Spending time on a college campus, especially spending nights in a dormitory, was very
beneficial to the GO Engineering participants. After experiencing college life first-hand, they
seem to really want to attend college. Lessons were not given lightly: GO Engineering students
worked on high-level lab activities, including at the college freshman level.

Program Curriculum:





Engineering Design and Technology: Participants received resources, instruction, and
support for the engineering design and construction of a fully functional sailing vessel and
an AUV. Participants were exposed to the different engineering challenges faced in aquatic
environments. The program promoted the development of technical, problem solving,
critical thinking, and teamwork skills.
Orientation to Aquatic Environments: Trip aboard the Seagull II and seining at the beach.
Participants used the scientific method and applied math in the context of science.
Marine Math: Participants received math tutoring and had the opportunity to develop their
math and science knowledge through several ‘marine math’ applications in marine biology
and the AUV project.
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Exposure to Engineering Professionals, Students, and Industry Engineers: Participants had
the opportunity to interact, interview, and observe engineering professionals and university
students.

Program Content and Activities:

1. Team Work: Participants worked in teams to design an AUV. Upon completion of the AUV,
teams engaged in various AUV competitions at the TAMU-G pool. Participants worked in
teams to design and compete with a sail boat.
2. Project Presentations: Participants worked individually on an engineering career project, for
which they researched different types of engineering and engineering jobs. Participants
were asked to choose one engineering career path that interests them and present with a
PowerPoint presentation in front of their peers on the last day of the program.
3. Field Trips: Participants went on a trip in Galveston Bay aboard the Seagull II to study
marine science and learn about the diversity of marine life. Participants visited the USS
Cavalla.
4. Industry Site Visits: Participants visited the Neutral Buoyancy Lab at NASA, the Army Corps
of Engineers, and the Texas A&M training ship.
5. Panel Luncheon Discussions with Professional Engineers and Scientists: Participants had the
opportunity to speak with a Texas A&M University at Galveston engineering student during
lunch. They also had the opportunity to speak with TAMU-G engineering employees aboard
the TAMU-G training ship.
6. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Engineering degrees, engineering as a career,
college admission, and financial aid were discussed with participants and their parents
during the closing ceremony. Each participant was sent home with an information packet.
7. Other: Participants had the opportunity to experience college life while residing on the
TAMU-G campus. Participants benefited from the many resources TAMU-G has to offer, such
as access to a marine engineering building, ship simulator, small boat operations, and a
professional staff enabling them to learn about engineering opportunities in an engaging
manner.
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Texas A&M University–Commerce

Texas A&M Commerce Engineering Summer Program 2011
Project Leader:
Dr. Brent Donham, Department of Engineering and Technology
Type of Program: Mixed-gender day program for high school students
Proposed Dates:
6-17 June, 2011
Website:
Synapsis:

The A&M Commerce 2011 ESP program built upon the successes of the 2009 and 2010
programs. It was held in conjunction with another university summer program, which focused
only on mathematics. The ESP program provided an engineering focus. Without the synergistic
collaboration, participants would not have been exposed to the field of engineering. Twentyfour high school students and eight teachers from rural and financially disadvantaged school
districts were introduced to scientific and mathematical principles and their application in
engineering design. Activities included scientific experiments, robotics, computer programming,
industry tours, and presentation from industry guest speakers.

Effectiveness:

2011 marked the third consecutive ESP program hosted by A&M Commerce. Each program
was designed to promote awareness of engineering disciplines and careers through a hands-on
experience of engineering and scientific principles. The same format was utilized for all the
activities, which included, a) introduction of a key concept and/or principle, b) participatory
activity demonstrating a practical application and c) promotion of career awareness through
interaction with engineers and/or industry tours. Results of pre- and post-program surveys
indicate the ESP enhanced the students’ interest in engineering as a potential career.

The Test of Science-Related Attitudes (TOSRA) was used as a means of assessing a
participant’s interest and attitude towards engineering. The TOSRA is a validated tool used to
measure seven distinct science related attitudes, including career interest in science. The tool
was used to measure attitudes towards engineering by replacing the word science with
engineering. TOSRA is a 70 item questionnaire with 10 questions dedicated to each of the
seven attitude categories. Scores for each of the ten questions related to attitude category
“career interest in engineering” showed a more positive attitude in the post-program TOSRA
compared to the pre-program TOSRA. Similar results were found for the category “attitude to
scientific inquiry.” With the exception of one of the ten questions, all of the responses indicated
a more positive attitude towards conducting experiments and scientific inquiry.

Program Curriculum:





Robotics, Automation, Mechatronics, Programming. Using the Parallax Boe-Bot robotic kit,
participants developed PBASIC code and programmed a robot to accomplish a defined
mission. The mission required students to employ mathematical, mechanical, and
programming principles. Teams were judged on how the robot performed and were
required to document the design effort in an engineering notebook.
Programming. Using basic programming principles, participant teams developed PBASIC
code needed to control an electromechanical system.
Electronics. Using breadboards and circuit simulation software, participant teams designed,
built, and tested basic electronic circuits, including “blinking light” and “ripple counter”
circuits.
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Global Positioning System. Participant teams competed in a scavenger hunt on campus
using GPS technology.
Engineering Design and Construction Engineering. Participant teams designed a
freestanding tower constructed with spaghetti, string, and tape with a goal of supporting a
single large marshmallow on top. Structures were evaluated based upon design
specifications and innovation.
Manufacturing Principles. Using 3D modeling software Solid Works, participants designed a
medallion and produced it on a rapid prototype machine.
Marble Ramp. Using mathematical and scientific principles, participant teams calculated the
landing location for a marble rolled down a specific ramp.
Newspaper Structure Design. Participant teams designed and constructed a basic shelter
structure out of newspaper. Structures were evaluated based upon meeting the design
specifications and originality.

Program Content and Activities:

1. Team Work: All curriculum activities were conducted through team work.
2. Project Presentations: Teams were required to document the design process for the robotic
competition in an engineering notebook. Industry engineers reviewed the notebooks and
provided feedback. During the robotic competition, the engineering panelists visited with
each team while they were not competing. This provided the teams an opportunity to talk
about their designs, including challenges they faced and innovative ideas that were
implemented.
3. Field Trips: Participants received a guided tour of the L-3 Integrated Systems Group plant in
Greenville, Texas. Participants toured the air traffic control tower and aircraft hangers were
airplanes were being retrofitted and rebuilt. L-3 engineers presented ongoing research
initiatives and showed applications of the principles introduced during the program. The
field trip highlighted careers and engineering disciplines associated with aeronautical,
electrical, mechanical, and manufacturing engineering.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: A panel comprised
of engineers from TriQuint Semiconductor, L-3, and Raytheon spoke over a lunch period.
Panelists included an electrical, a construction, and an industrial engineer and an
engineering manager. The panelists highlighted their fields and gave a perspective on being
a first generation student or woman in engineering. The industry representatives discussed
various engineering disciplines and how activities the participants experienced through the
program relate to practical applications.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Participants had daily interaction with college
faculty, student mentors, and industry engineers. There were discussions on the application
process and available scholarships throughout the week. Student leaders of the program
included female and male construction engineering and industrial engineering students. The
student leaders engaged with participants during all aspects of the program, providing them
with practical insights into college from a point of view of the peer.
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Texas A&M University–Corpus Christi

Introduction of High School Students to Renewable Energy
Project Leader:
Dr. Petru-Aurelian Simionescu and Dr. Hayrettin Bora Karayaka, Mechanical
Type of Program:
Proposed Dates:
Website:

Engineering Program
Mixed-gender day program for high school students
27 June to 1 July, 2011
http://entc.tamucc.edu/ESP2011

Synapsis:

Participants worked in teams and assembled six Air Breeze commercially-available 0.3 kW
wind turbines. In addition, a full size 1 kW wind turbine was demonstrated to participants.
Daily lectures were given on renewable energy and wind turbine aerodynamics. Participants
performed literature review on wind turbine design and studied the geometry of the existing
rotors of their Air Breeze turbines. Using this information, participants designed their own blade
geometry with CAD software. The shapes CAD generated with CAD were plotted in full size on
a plotter and used as templates. Participants then cut the blades out of cardboard and
reinforced them with wood rods and adhesive tape. The turbines with redesigned blades were
evaluated for power output. As a source of wind an industrial grade pedestal fan was used.
Three blade design iterations were performed during the program, and the best design was
presented for scoring during the last day of the week. In addition to turbine power output,
quality of the presentation and a scoring on a quiz with questions from the program’s lectures
established the competition winners.
One field trip went to the Corpus Christi Physical Plant, where participants learned about the
heating and cooling systems employed by the university, energy saving measures implemented
or at the planning stage. Speakers from industry addressed the students during their lunch and
presented on their energy related activities. A seminar about the university application process,
financial aid, and scholarship opportunities was given to participants and their parents.

Effectiveness:

Local TV stations KIIITV and KRISTV interviewed participants and faculty about the summer
program. They aired footage of students designing and building the wind turbine blades with
highlights of the CAD design and power performance measurements.

Program Curriculum:









Wind and solar power generation.
Introduction to rotating body dynamics.
Machine shop safety training.
CAD design of turbine blades.
Turbine blade assembly and testing.
Assembly of kit solar cars and testing.
Solar car races.
Project presentations.

Program Content and Activities:

1. Team Work: Participants competed for output power performance with the wind rotor
blades they designed and built.
2. Project Presentations: Participants gave oral presentations about their designs.
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3. Field Trips: Participants visited the physical plant of TAMU-CC, where they learned about the
electric power distribution, heating and cooling systems employed by the university, and the
plans to cut energy consumption costs and implement renewable energy measures.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: During field trips
and site visits participants interacted formally and informally with engineers, who presented
their career history and life improvement opportunities.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: These were offered during the last day of the
program on Saturday, before competition prizes were awarded.
6. Other: Participants learned how to use CAD software (AutoCAD) and employed this software
to design their wind turbine blades. Power output measurement was provided using a
LabVolt data acquisition equipment.
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Texas A&M University–Kingsville

Engineering and Science Frontiers (ESF) Summer Program
Project Leader:
Dr. Muhittin Yilmaz and Dr. Mais W. Nijim, Department of Environmental
Type of Program:
Proposed Dates:
Website:

Engineering
Mixed-gender day program for middle and high school students
25-29 July, 2011
http://www.engineer.tamuk.edu/esf/index.html

Synapsis:

The engineering summer program recruited from previous participants and offered a weeklong advanced research opportunity on a single subject with teams of up to three participants.
The teams interacted with professional engineers and undergraduate/graduate students during
the luncheons, attended a field trip to Kiewit Offshore Services in Corpus Christi, and competed
on notebooks and project oral presentations on the last day. The engineering and science
departments, university housing, financial aid, and admission offices gave presentations about
the available resources for college life. Participants and parents were offered a campus tour,
show-casing important buildings, programs, and centers.

Effectiveness:

Daily and final program surveys were conducted to assess the effectiveness of the summer
program. The daily surveys indicated the program execution efficiency and allowed immediate
corrective actions, if necessary. The final survey quantified program effectiveness. The
participant interest in engineering as a potential career increased considerably, partially due to
popular, hands-on, advanced research projects. Sixteen participants wanted to pursue an
engineering degree while four participants identified chemistry, three targeted mathematics,
and one student opted for physics majors, indicating the success of the program to motivate
the participants. The participants analytical skills were improved enormously, partially due to
notebook and presentation preparations; the improvements were for writing, oral presentation,
teamwork, and documentation skills. The participants were greatly assisted towards preparing
for college, partially due to presentations on university admission, financial aid, housing, and
STEM programs together with luncheon discussions. Twenty two participants rated ‘agree’ or
‘strongly agree’ for the question ‘My participation in ESP increased my confidence in my choice
of major.’ Also, the total of ‘agree’ or ‘strongly agree’ ratings of the helpful information by the
university admission, financial aid, and housing offices were nineteen, eighteen, and nineteen,
respectively. In addition, twenty-two participants expressed the benefits of discussions with
professional engineers by ranking from ‘some extent’ to ‘very great extent’. Furthermore, the
STEM departmental presentations and luncheon discussions with professional engineers and
college students clearly presented the basic requirements of college-level courses.

Program Curriculum:

Eleven research projects exposed participants to advanced research topics and offered
hands-on experience promoting student enthusiasm for engineering and science. Participants
explored interests in various engineering fields. They applied research strategies and
fundamental engineering concepts. A notebook was used for all research activities and each
team delivered a project presentation. The notebook and the preparation for presentations
reinforced teamwork, communication, and writing skills. Program experience indicates that the
popular, well-designed, and hands-on advanced research projects in combination with
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successful project execution significantly attract participants and encourage students to pursue
careers in STEM fields.
A field trip to Kiewit Offshore Services in Corpus Christi took place on the last day of the
program. Professional engineers from representative industries and undergraduate/graduate
college students from various STEM programs were invited to address the program participants.

Program Content and Activities:
1. Sustainable Manufacturing and Energy Saving Product Design: Participants learned to

evaluate product energy consumption through the whole life cycle by disassembling used
cell phones and laptops.
2. Citrus Waste Conversion to Biofuels and Chemicals: Participants explored the rudiments of
making solid heterogeneous catalysts by impregnation of various solutions of noble metal
salts onto various catalyst supports, thus creating a “library” of catalysts.
3. Antenna design for wireless communication systems: Participants learned the fundamental
principles of antenna systems and investigated their performance.
4. Impact of in Vivo Ozone in Human Health: Participants researched the molecular
mechanisms underlying sciatic nerve inflammatory damage in diabetes compounded by air
pollution exposure.
5. Programming a 4 wheel drive humanoid robot with 4 degrees of freedom robotic arm:
Participants programed a humanoid robot, became familiar with hardware and software,
and wrote a program for the robot to pick and carry randomly placed parts.
6. Design of a Truss System: Participants designed a balsa wood bridge based on a real-world
problem and learned design considerations for trusses and project management.
7. Global Warming? Let’s Get Some Help from the Satellites!: Participants downloaded satellite
data from two different years for the Antarctic ice sheet. They monitored the changes in
coastal glaciology and glacial feature distributions.
8. Air Quality: Participants learned through laboratory work about the correlation between air
quality and health effects based on a regional case study. They learned about oxidation,
absorption, and biofiltration control technologies.
9. Mobile Applications Programming: Participants were exposed to programming concepts for
the operation of mobile devices and event based graphical user interface programming.
10. Influence of Surface Roughness on Wear and Corrosion Performance of Implants via a
Nanoscale Approach: The research involved nanoscale experimental investigation of wear
and stress-assisted dissolution response of implant surfaces at multi-asperity contacts.
11. Creating Storage System in the Cloud: Cloud computing refers to computing facilities
provided on demand and served over the internet from shared data centers. In this project,
participants explored cloud computing, learned about economies of scale and the
advantages of removing the need for a cluster of computers. They build their own storage
in the cloud.
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Texas A&M University–Texarkana

Introduction to Robotics Program for Middle and High School Students
Project Leader:
Dr. Arthur Linkins, College of Science, Technology, Engineering and
Type of Program:
Proposed Dates:
Website:

Mathematics
Mixed-gender day program for middle and high school students
11-15 June, 2011
http://www.tamut.edu/stem

Synapsis:

The robotics program utilized the Lego NXT Midstorm system as the basis for teaching
programming and its application to specific tasks performed by participants’ robots. After
mastery of basic skills, the participants were grouped in competing teams to design robots that
could accomplish multiple tasks.
During a field trip to the Wadley Medical Center Robotics Operating Room participants met
the OR nursing and physician staff and the vendor’s robotics technician. The multiple robotics
arms and digital camera were demonstrated and used by most participants.
The competition and visit to the robotics operating room were the highlights of the
program, with participants seeing engineering applications in the real world.

Effectiveness:

Program effectiveness was clearly realized in seeing the participants’ increased abilities to
learn how to solve application problems both from a programming and operational perspective.
Participants were progressively made to become more independent in these problem solving
challenges. It was very exciting to observe, through comparison of the groups, how participants
devised strategies in order to complete their tasks. The competition taught and demonstrated
alternative approaches to meeting the given challenges.

Program Curriculum:

The short term objectives of the program were to teach the participants how to assemble
and program LEGO NXT robots and to give an understanding of the mathematic and
engineering principles related to the design and operation of robots. The long term objective
were to improve their confidence and their interest and understanding of engineering.
The curriculum was an introduction to NXT robots and the related programming using the
robot’s light, ultrasonic, and sound sensors. The final competition consisted of several events,
among them, e.g., a simple maze course, an obstacle course, bumper cars, or a light show
concert.
Each day began with a lecture by the main program counselor about topics to be covered
during the day and the mathematics, science, and engineering principles involved. The weeklong program consisted of several sessions in which the participants learned to assemble,
program, and debug the LEGO NTX robotics. Participants learned the necessary mathematical,
scientific and engineering background to understand the basic concepts behind their design.
During the whole session the participants were advised and supervised in technical matters
by the project leader and program counselors. Each counselor was in charge of supervising no
more than three pairs of participants. This provided a close and effective relationship with each
participant.
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Program Content and Activities:

1. Team Work: Participants worked together in teams of two using math, science, and
engineering skills to solve various challenges. They designed, built, programmed and tested
LEGO Mindstorm NXT robots.
2. Project Presentations: On day five of the week-long program, participants had a final
challenge against other teams to demonstrate what their robots could be programmed to
complete.
3. Panel Luncheon Discussions with Professional Engineers and Scientists: During lunch each
day, the project leader and other engineering faculty led a discussion with participants to
share their experiences studying engineering as an undergraduate student.
4. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: During the last lunch period A&M-Texarkana
admissions staff, with the assistance of our Recruiting Department, talked about the
university and the programs in the STEM College, explained the application process, and
financial aid and scholarship opportunities.
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Texas State University–San Marcos

Texas State San Marcos Summer Program 2011
Project Leader:
Dr. Bahram Asiabanpour, Department of Manufacturing Engineering, and
Type of Program:
Proposed Dates:
Website:

Ms. Nicole DesChamps-Benke. Department of Arts and Design
Mixed-gender day program for middle and high school students
6-13 July, 2011
http://rpd.engineering.txstate.edu/Other-research.html

Synapsis:

This program utilized a novel outreach approach to high school and middle school students
to familiarize them with engineering functions and methods. Participants benefitted from a
seven-day research program and learned many engineering skills and tools such as CAD solid
modeling, design considerations, finite element analysis, artistic elements, rapid prototyping,
mechanical tests, team working, and communication skills, all under a project-based bridge
design research project.

Effectiveness:

End-of-program survey results showed a good understanding about the engineering skills
and functions and a high degree of satisfaction among participants.

Program Curriculum:

The objectives of this program were to:
 Familiarize participants and teachers with engineering concepts and tools; raise
awareness of engineering majors at Texas State University.
 Teach scientific and technological concepts through hands-on engineering in an artthemed, fun, competitive, creative, and team working environment.
 Combine engineering principles with artistic design.
The following topics were covered for the completion of the bridge design project:
 Computer Aided Design (CAD) for solid modeling.
 Finite element analysis.
 Rapid prototyping and water cutting concepts, software, and equipment.
 Physical and mechanical properties of materials, standards, testing tools, and methods.

Program Content and Activities:

1. Team Work: Four teams of participants competed against each other. The criteria were
robustness of the design based on finite element analysis, artistic form and texture, bridge
prototype and landscaping, poster design, and presentation. A panel of six engineering and
art faculty and additional industry experts evaluated the projects.
2. Project Presentations: All participants presented their part of the projects in the form of
posters, PowerPoint presentations, and demonstration of the bridges.
3. Field Trip: The field trip was to the San Marcos river, where participants measured the
depth, width, and flow of the river water.
4. Industry Site Visit: Participants toured facilities of the Ingram School of Engineering and the
Art Department.
5. Panel Luncheon Discussions with Professional Engineers and Scientists:. Several industry
experts discussed the participants’ work with them on the final program day.
6. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Parents were invited to the final presentation
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day. Different offices, such as admission and scholarships offices and student organizations,
provided information.
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Texas Tech University

Science It’s a Girl’s Thing, Electrical and Computer Engineering Focus
Project Leader:
Dr. Richard Gale, Department of Electrical and Computer Engineering and
Type of Program:
Proposed Dates:
Website:

Dr. Bobby Green, Department of Construction Engineering and Engineering
Technology
Girls-only residential program for high school students
18-22 July, 2011

Synapsis:

The program instructed 14 female high school students that would be first-generation
college students. Participants performed basic experiments in mechanics, statics, and
electronics. Participants learned about engineering ethics, project management, economics,
math, physics, electro-mechanical robotics, solid state electronic circuit fabrication, and
manufacturing practices. A field trip went to X-FAB Texas, a semiconductor foundry.
Participants engaged in hands-on building of electronic circuits to perform a variety of
functions ranging from blinking light emitting diodes (LED) of different colors to producing
sounds of different types. They learned some of the basic physics behind controlling the timing
function of electronic circuits by charging and discharging capacitors at different rates. They
engaged in hands-on demonstrations of wireless data communication circuits and
communication via a light beam. Participants experimented with solar cells and super capacitors
to collect and store solar energy and later use the stored energy to power LEDs.

Effectiveness:

Many participants were not aware of what engineering entails; in particular they had little
idea of the types of things that electrical engineers are involved with. The program gave
awareness of opportunities. Through meeting local women engineers participants learned about
what they do in their work.

Program Curriculum:





Morning sessions included presentations about engineering and several engineering
disciplines. Participants conducted experiments in statics and mechanics. They got to do
reverse-engineering on several types of common consumer products.
Afternoon sessions met in a lab where students experimented with electronic circuits for
sound, pulsing lights, and the collection of solar energy using a solar cell and supercapacitor, for later release of that stored energy later to light an LED. They also
experimented with communication via a light beam, wireless control and data transmission,
as well as working with light sensors.
Before and after the morning and afternoon engineering sessions, students participated in
sessions with the non-profit IDEAL Center at TTU, which provided encouragement and
information about college opportunities.

Program Content and Activities:

Team work, project presentations, panel luncheon discussions with area engineers and
parent/guardian information by TTU Enrollment Management personnel and by Whitacre
College of Engineering staff. Demonstration of TTU electrical engineering student robotics
projects.
1. Team Work: Electronics circuits and solar cell projects.
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2. Industry Site Visit: Visit to X-FAB Texas, a local semiconductor foundry.
3. Panel Luncheon Discussions with Professional Engineers and Scientists: Discussion with local
engineers including local women engineers.
4. Other: Demonstration of robotics projects by TTU electrical engineering students.
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The University of Texas at Arlington

Entry to Engineering and Computer Science Summer Program
Project Leader:
Dr. Carter Tiernan, College of Engineering
Type of Program: Mixed-gender day program for middle school students
Proposed Dates:
11-15 July, 2011
Website:
http://www.uta.edu/engineering/summercamps
Synapsis:

The University of Texas at Arlington Entry to Engineering and Computer Science Program
was a program designed to provide participants with a broad exposure to a variety of
engineering disciplines -- aerospace, biomedical, civil & environmental, computer science,
electrical, materials science, and mechanical -- plus related topics in chemistry or physics. Field
trips to area businesses, hands-on take-home individual projects, and engineering team
activities supplement the classroom events. The program included a Monday morning family
orientation session and a Friday evening awards session.

Effectiveness:

One question on the end-of-week survey asked “How has attending the program influenced
your thinking about a career in engineering?” Fourteen percent indicated that attending the
program had made them eager and interested in a career in engineering. Sixty percent thought
that the program increased their interest and made them more knowledgeable about
engineering and careers. Another fourteen percent suggested that the program had influenced
them to consider engineering as a career. Four percent felt that the program decreased their
interest in engineering and eight percent did not respond to this question.

Program Curriculum:

The learning objectives for the Entry to Engineering and Computer Science Summer
Program were that a student who attends was able to describe at least four areas of
engineering based on the faculty talks and field trips, will have built a working engineering team
project, will have created a PowerPoint presentation describing the project of their team, will
have presented their project to the other participants in a formal setting, and will have
developed an even more positive attitude about an engineering career than when they started
the program.
UT Arlington faculty members provided participants with a taste of the many different types
of engineering they might pursue through talks and hands-on activities. The program was
staffed by UT Arlington engineering undergraduate and graduate students who served as role
models.

Program Content and Activities:

1. Team Work: Participants chose one of seven engineering projects and formed teams of two
to four members. The teams working on the same kind of project competed with one
another on the final day of the program.
2. Project Presentations: Project teams produced a PowerPoint presentation about their project
and gave that presentation to their peers on the final day. Every team member was
required to do part of the oral presentation with the PowerPoint.
3. Field Trips: Participants took two field trips visiting the Scottish Rite Hospital in Dallas and
the Bass Hall in Fort Worth. On each trip they toured the facility, learned about how
engineering is used in that industry, and asked questions of the staff at the facility.
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4. Panel Luncheon Discussions with Professional Engineers and Scientists: The program had
professional engineers come and work as project mentors, interacting with the participants
as they created their engineering team projects. This allowed participants to talk one-onone with these visiting mentors and ask questions about their careers.
5. Parent/guardian information that covers the Texas university application process, financial
aid system, and scholarship opportunities: UT Arlington admissions office provided a
presentation about the university highlighting financial aid and scholarships.
6. Other: Talks and hands-on activities presented by UT Arlington faculty members gave
participants a taste of the many different types of engineering they might pursue. During
the course of the program, students visited classrooms, labs, and dining facilities on
campus, which gave them an experience of college life.
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Water Works at UT Austin
Project Leader:
Ms. Tricia Berry, MBA, Women in Engineering Program, and Ms. Andrea
Type of Program:
Proposed Dates:
Website:

Ogilvie, P.E., Equal Opportunity in Engineering Program, Cockrell School of
Engineering
Mixed-gender day program for high school students
1-5 August, 2011
http://www.engr.utexas.edu/wep/k12

Synapsis:

The Water Works summer program gave participants the opportunity to participate in an
intensive engineering experience based on a series of underwater robotics design and
programming challenges. Participants were tasked with the design, construction, and
programming of an underwater robot, using LEGO™ MINDSTORMS kits. The project unfolded
in a series of three missions that increased in difficulty and allowed the participants to practice
the engineering design process. Participants were introduced to various engineering disciplines
and the college admissions process. Participants were exposed to engineering role models and
established an ongoing support network.

Effectiveness:

End of Program Survey results for Water Works:
 20 participants (100%) “agreed” or “strongly agreed” that their participation in Water
Works led them to a better understanding of engineering.
 19 participants (95%) “agreed” or “strongly agreed” that their participation in Water
Works sparked their interest or increased their desire to study engineering in college.
 20 participants (100%) “agreed” or “strongly agreed” that their participation in Water
Works increased their confidence in engineering problem solving and analytical skills.
 18 participants (90%) “agreed” or “strongly agreed” that their participation in Water
Works gave them a better understanding of the admissions process.

Program Curriculum:

Each day, participants:
 Explored and experienced the engineering design process.
 Learned basic engineering concepts and LEGO™ Mindstorms programming.
 Experienced the creativity of engineering design through hands-on engineering projects
and team activities.
 Showcased their robot creations and communicated their challenge solutions in “team
showcases.”
Various ice breakers and “get-to-know you” activities were hosted throughout the program
to build community and connect the participants to UT and each other.

Program Content and Activities:

1. Team Work: Participants worked in groups each day to complete a design challenge
centered around the Water Works mission for the day.
2. Project Presentations: Participants shared their design challenge solutions in front of all
program participants at the end of each day.
3. Field Trips: Participants visited the Texas Advanced Computing Center (TACC) visualization
laboratory on the UT Austin campus.
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4. Panel Luncheon Discussions with Professional Engineers and Scientists: An engineering
professional and UT alumnus from Freescale led the role model session.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: One parent/guardian session was hosted during
the week to cover the application process, financial aid, housing, scholarships, transitioning
into college, and other important issues.
6. Other: Engineering students served as tour guides, activity facilitators, mentors, and student
panel panelists throughout the program.
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The University of Texas at Brownsville and Texas Southmost
College

Brownsville Engineering Summer Target (BEST) 2011
Project Leader:
Dr. Fabio Urbani, Department of Engineering, and Ms. Mary Jane Shands,
Type of Program:
Proposed Dates:
Website:

Department of Chemistry & Environmental Science
Mixed-gender day program for high school students
1-5 August, 2011

Synapsis:

The goal of BEST was to enhance participants’ interest in engineering as a potential career,
develop their analytical skills, and to help participants prepare for college-level course work.
Information sessions were held using videos, presentations, and guest speakers to educate
participants on topics such as problem solving, women in engineering, and the importance of
financial planning for their careers. At the end of each day, participants put their ideas together
in a written essay about the topics that were discussed. Competitions to foster team work,
brainstorming, and creative thinking were also part of the program.

Effectiveness:

At the first day of the program only two out of nineteen participants showed a genuine
interest for a career in engineering by raising their hands in response to the question, “Who
plans to be an engineer?” The last day 18 participants declared they plan to pursue a career in
engineering.

Program Curriculum:

Learning Objectives are:
 Use inquiry, reasoning, and critical thinking skills to assess and analyze engineering
concepts.
 Understand and apply the brainstorming, critical thinking, and teamwork process to
answer questions and solve problems within a given engineering scenario.
 Identify, understand, and appreciate the connection between engineering concepts and
applications within the everyday world.
 Utilize educational institutions, tools, and technologies related to the broad area of
engineering.

Program Content and Activities:

Each day was divided into three main sections: the Theme of the Day, the Lunch Focus
Group, and the Informative Afternoons.
During the Theme of the Day section, participants were exposed to engineering concepts
related to everyday life, such as mechanical levers or FM radio. Participants did hands-on
experiments and build prototypes associated with the theme of the day. Participants were
divided into teams to emphasize teamwork and brainstorming. Each Theme of the Day section
concluded with a presentation by each team explaining their work. The last day of the program
was the “Competition Day.”
The Lunch Focus Group aimed to stimulate discussions on present topics related to
engineering, science, and technology. The following topics were proposed for discussion and
were presented by college students: “Microprocessor Technologies,” “Women in Engineering,”
and “Technologies That will Shape the Web.”
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During Informative Afternoons, relevant documentaries such as “The Road Ahead”, “Women
in Engineering”, and “Engineers Can Do Anything” were shown. Invited speakers covering
topics related to the role of financial planning for student careers and field trips to local
companies were also featured as part of the Informative Afternoons. Open discussion and
brainstorming sessions followed. Each team wrote a short essay related to the discussion topic.
Team essays were scored with the object of participation in the “Competition Day” held during
the last day of the program.
For the Competition Day each team presented the work done throughout all the previous
days. A committee was formed to analyze scores, consider presentation styles, and effective
communication. The top team members were awarded graphing calculators as prizes, while all
participants were recognized for their participation with a conventional calculator.
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UT Dallas Engineering Summer Program 2011
Project Leader:
Dr. Kenneth Berry, Science and Engineering Education Center (SEEC)
Type of Program: Mixed-gender day program for high school students
Proposed Dates:
25-29 July, 2011
Website:
http://www.utdallas.edu/summercamps/
Synapsis:

The UTD Engineering Summer Program centered about the design of a robot that can be
used to explore and conduct maintenance on a damaged nuclear power plant like the Japanese
Fukushima Power Plant. Participants designed a robot and defended their design choices in a
design review with local engineers during the first three days. Then they worked in teams to
create the robots, program the robots, and control the robots remotely within a simulated
power plant. The last day the participants ran a simulated mission inside the damaged power
plant.

Effectiveness:

We believe the program was a success:
1. Only one participant dropped out of the program during the week. All the other participants
participated fully.
2. All of the participants reported they enjoyed the experience of building and programming
the robot.
3. Our industry partners from Texas Instruments and Raytheon enjoyed working with the
participants during their presentations and sharing their own design experiences with the
participants.
4. Our partner schools thought the summer program was a wonderful complement to their
STEM and Project Base Learning initiatives.
5. The high school participants seemed to use and develop their analytical skills during the
program. They were successful in designing the robots and were able to explain their design
to the industry engineers.
6. During the course of the program the participants were introduced to the different
engineering careers that robotics touches upon, e.g., electrical engineering, mechanical
engineering, and structural engineering. They also had the opportunity to talk with the
engineers about their educational experiences.
7. The participants seemed to understand better the value and use of mathematics in the
development of engineering designs.

Program Curriculum:

The program’s mission was to promote hands-on learning through an integration of STEM
subjects. The program demonstrated how the math and science that participants have been
learning in high school can be applied in engineering design projects. Participants gained an
insight on how engineering differs from pure science and math, because engineering makes use
of the two subjects for the creative process of designing of something new. Because of this the
program emphasized that understanding science and math concepts is critical to the design
process. Math and science are core subjects in most high schools; engineering is not. The
program aimed to bridge the gap between high school curriculum and college curriculum.
LEGO Mindstorms robotics kits: Participants learned about gears and mechanical advantage
during this challenge. At the end of the day they raced their cars.
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Mousetrap Car Race: Participants created a car that can travel as far as possible on the
energy released from the mousetrap.
Solar Car Challenge: Participants put together a solar car and the challenge was to create
the fastest and most efficient solar car. Participants had to develop a well thought-out design
for their cars before they actually build it.
Design Presentation: Participants made presentations of their solar car design to career
engineers. The engineers challenged participants to improve on their design.

Program Content and Activities:

1. Team Work: Participants worked in teams during the whole week. They started in groups of
two, then formed design teams of four. The design teams combined into competition teams
of eight for the last two days.
2. Project Presentations: Participants made two primary presentations, first the design review
presentation and later the final design presentation. The design review was given by the
four-person design teams on the 3rd day. The final design presentation was on the final day
of the program.
3. Field Trips: Participants attended the Solar Car Challenge at the Texas Motor Speedway to
observe teams that are competing in the event. This challenge pits several high schools
from around the country against each other in a race with full-size solar cars.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: The participants had
discussions with professional engineers and scientist from several local companies, including
Texas Instruments and Raytheon, during their design review. They also had opportunities to
talk with them during two lunches.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: A speaker from the university’s Diversity Office
talked during one of the lunches and discussed scholarships and admission policy at UT
Dallas.
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ExciTES Leadership Engineering
Project Leader:
Mr. Gabriel Gándara, Engineering Student Services and Dr. Luis Trueba,
Type of Program:
Proposed Dates:
Website:

Department of Metallurgical and Materials Engineering
Mixed-gender day program for middle and high school students
25-29 July, 2011
http://engineering.utep.edu/plaza/excites/index.html

Synapsis:

The University of Texas at El Paso 2011 ESP embarked on the area of engineering that had
never been addressed in the 30-year history of its summer programs. The efforts to connect
participants to the technical aspects and the newer leadership engineering were still as effective
to excite participants into the fields of engineering. Fifty-four participants completed the
program with the support from partnering teachers. Collaboration with professional engineers
brought expertise and career perspective from the industry sector as well as from academia.
Undergraduate engineering students, some of which attended the All Across Texas leadership
conference, again did the facilitation of the program.

Effectiveness:

On top of a 80 percent customer satisfaction rating of activities done during the week, an
eight percent increase in participants wanting to attend college to become an engineer was
reached. Also, connecting participants to engineering career options was achieved with 15
volunteer engineering professionals from the following organizations: CEA Engineering Group,
EL Paso Electric, El Paso Energy, Freeport McMoRan, NASA White Sands Test Facility, UTEP
Center for Research in Engineering and Technology Education, UTEP Department of
Metallurgical & Materials Engineering, UTEP Office of Auditing and Consulting Services, and
Western Refining.

Program Curriculum:

The entire week revolved around engineering and leadership activities that introduced and
engaged participants in various fields of engineering. Learning objectives were:
 Create awareness and understanding of the diverse fields of engineering including
leadership engineering.
 Encourage and prepare participants to attend college; specifically, UTEP's College of
Engineering.
Activities centered around a cardboard canoe design, construction, and race. The program
discussed the physics and engineering of sinking and floating, shapes, and also water quality
and water desalination.

Program Content and Activities:

1. Team Work: Participants competed in smaller activity competitions during the modules
through the week, but the core competition revolved around the design, building, and
competition of the cardboard canoe races. Moreover, concepts of engineering leadership
were introduced for the first time during this type of program in the College of Engineering.
2. Project Presentations: Participants gave presentations to their peers during various module
activities throughout the week.
3. Field Trips: Participants went to the Public Service Board Desalination Plant of the El Paso
Water Utilities. It is the world’s largest inland plant of this kind. The also visited the Norman
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Haley Employment Center as part of the presentation on professional behavior by the
Workforce Solutions Upper Rio Grande.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: Participants had
lunch with undergraduate and graduate engineering students and professional engineers for
three days of the week. Industry representatives came from the NASA White Sands Test
Facility, CEA Engineering Group, Freeport McMoRan, and El Paso Refining.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Parents were invited to the welcome session
and were offered the opportunity to engage in an informal presentation that covered college
readiness topics associated with entering a University of Texas institution. Parents were
included on the college’s K-12 listserv so that they can continue to receive information.
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Summer EXPLORE: Experiments and Lessons for a Real-life Education
Project Leader:
Mr. Darrell C. Balderrama, Outreach Programs and Ms. Rose Ann San
Type of Program:
Proposed Dates:
Website:

Martin, Office of P-20 Initiatives
Mixed-gender day program for middle school students
13-17 June, 2011
http://www.utsa.edu/p20

Synapsis:

A total of 21 participants from 11 middle schools, four school districts, and one private
school participated in the five-day summer program at UTSA. The theme was engineering and
sustainable energy. Participants were divided into teams of three and selected the renewable
energy sources they would evaluate. Participants designed, tested, and competed in a challenge
using PowerPoint.

Effectiveness:

The goals of the Summer EXPLORE program were to, 1) enhance participant interest in
engineering and science as a career, 2) develop middle school students’ analytical skills, and 3)
help middle school students prepare for college. Throughout the program, the Office of P-20
Initiatives was successful in meeting these goals and overall, the EXPLORE Program was a
success. All participants completed the program with a 90 percent improvement of 20 points or
higher on the post exam.
The program was able to create an environment that mirrored that of a college semester.
Participants were able to interact with college students throughout the duration of the program.
Participants were constantly reminded of the importance of setting priorities, meeting deadlines,
working in groups, and holding themselves accountable.

Program Curriculum:

The theme for the program was “Sustainable Engineering.” All activities revolved around this
theme. Activities were not limited to engineering but included science, technology and math
subjects. All activities were correlated to real world problems and possible majors and careers.
The Summer EXPLORE program focused on project based learning and required program
participants to form teams to analyze, solve, and interpret different STEM related problems
through the inquiry method. Participants worked on projects utilizing group inquiry to solve a
“local” problem.
Participants had to work collaboratively and had to identify and analyze data related to the
theme of “sustainable engineering.” Teams collected data and reported to the larger group with
PowerPoint presentations and demonstrations utilizing data-collection technology by Vernier,
which is an intuitive interface for science education. Participants wrote up their experiences at
the end of each day into a journal and reflected on the activities of the day.
The program collaborated with an instructor from San Antonio ISD and utilized the expertise
of faculty members from a local middle school for curriculum development. The program was
appropriately aligned with Texas Essential Knowledge and Skills (TEKS).

Program Content and Activities:

1. Team Work: The program focused on project based learning and participants formed teams
to solve problems, analyze, and interpret STEM problems through the inquiry method.
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2.

3.

4.

5.
6.

Teams designed, tested, and competed evaluating different energy sources, to see which of
the designs were most effective.
Project Presentations: The program culminated with each team presenting their projects
show-casting all skills and concepts learned. Participants created PowerPoint presentations
to show the rational for their design, how the data translated to the outcome, explained
implications and further research, and the efficiency to their designs.
Field Trips: Participants went to the Fiesta Texas theme park. The trip related the park’s
aspects of math and physics to concepts learned throughout the program. Participants
learned how STEM concepts are infused into the creation of the day-to-day operations of
the park. Participants gathered data with several instruments introduced during classroom
instruction and saw their learning put into practice at the park.
Industry Site Visits: Participants toured the UTSA main campus and interacted with faculty
from the Colleges of Engineering and Science. They learned about specific STEM research
opportunities and interacted with UTSA students conducting undergraduate and graduate
level research. Participants visited the iTEC robotics lab and the College of Engineering
Visualization Wall.
Panel Luncheon Discussions with Professional Engineers and Scientists: Two faculty
members along with a professional engineer from Valero Energy Corporation were invited to
a panel luncheon to speak about their professions.
Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: A general college awareness session was
conducted during the parent/student orientation. Members of the Office of P-20 Initiative
explained the college application process, financial aid awareness, and other college going
information. The orientation concluded with a campus tour, which was facilitated by
undergraduate students who answered questions about real life experiences.

39

The University of Texas at Tyler

The University of Texas at Tyler

UT Tyler Engineering Summer Program 2011
Project Leader:
Dr. James K. Nelson Jr., and Ms. Jennifer H. Scott, P.E., College of
Type of Program:
Proposed Dates:
Website:

Engineering and Computer Science
Mixed-gender residential program for high school students
10-15 July, 2011
http://cecs.uttyler.edu/summercamp.htm

Synapsis:

Participants worked on the design of a viable submersible experimental robot using the
“Waterbot” curriculum. Students learned to work in teams and rated themselves on their
contributions to discussions, asking appropriate questions, helping others, time preparing, note
taking, cooperating with their group, working together, enjoying the program, and becoming
confident in their abilities. They presented their working crafts to their parents with a poster
presentation.
A civil engineering activity required the design of bridges with the West Point bridge design
tool. Participants worked hands-on building bridges with certain specifications out of K’Nex;
they competed in how well their models were able to hold up loads.
Computer science had the participants program an Android phone application. Electrical
engineering had three simultaneous activities relating to building rovers with snap circuits,
programming, with demonstration stations for fiber optics, and computer hardware.
Mechanical engineering explained the history and science of flight and the participants made
paper airplanes and competed with them using their newfound knowledge. In addition they had
to “market” their airplanes.
Participants took part on a field trip to Schilling Robotics. The program offered evening
activities, a GPS campus orientation, and a geocaching activity. Participants benefited from a
presentation on college admissions, the institution’s Honors and Global Awareness Through
Education (GATE) programs, CECS advising, and on how to investigate colleges and careers.
Parents were invited to a parent reception where they received college information. The
program provided meals, snacks, and access to dorms, classrooms, and lab facilities.

Effectiveness:

At the end of the program 75 percent of participants indicated that they were interested in
engineering and computer science as a career opportunity. Fifty-three percent of those
interested stated that the program would affect their choice of major and 78 percent indicated
that the program reinforced their interest in engineering.

Program Curriculum:

An instructor of the UT Tyler Ingenuity Center provided expertise for the WaterBotics
curriculum component of a National Science Foundation ITEST Scale-Up Grant, known as the
Build-IT Underwater Robotics Scale-Up for STEM Learning and Workforce Development. College
of Engineering staff, as well as members of the institution’s Robotics Team, provided
engineering and computer science assistants to teach the participants.
Learning Objectives:
 A better understanding of engineering as a profession.
 How to prepare for engineering as a profession.
 An understanding of the engineering design process.
 Development of skills for working in teams.
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Participants had 7 to 8 “working” contact hours each day plus organized activities related to
engineering and/or the college experience each day, as well as opportunities to work on their
projects and presentations during evenings. During late afternoon participants mad a recap of
the day’s events and completed necessary assessments. They were in contact with students,
faculty, and staff on a more informal basis during almost all their waking hours in the program’s
residential environment.

Program Content and Activities:

1. Team Work: Participants worked in teams for activities of the civil engineering bridge
building, the mechanical engineering flight design, the computer science programming
android phone application, the electrical engineering projects on snap circuit rovers, and the
programming and displays relating to fiber optics. They designed a submersible craft for
the Waterbot activity. Participants were encouraged to reflect on project management and
evaluated the success of their team and their participation on the team, what worked well
and what could be improved.
2. Project Presentations: Participants presented their Waterbots and posters relating to the
design process for their robots during the parent reception held the last day. Time for
preparation was built into the schedule.
3. Field Trips: Participants took a field trip to Schilling Robotics in Houston, where they
attended a presentation by an engineer about the uses of deep water robotic equipment.
They were able to manipulate a robotic training arm typical of those used in underwater
application. Participants also learned about an engineer’s academic path.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: Faculty and
graduate students from the department hosted morning activities, ate lunch, and visited
with the participants each day.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Admissions, GATE (Global Awareness through
Education) and Honors Program, and CECS personnel discussed the application process,
scholarships, and how to research universities and careers using the internet.
6. Other: Participants were able to connect with student workers in engineering, computer
science, and math during their project and recreational activities.
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PREP Plus+ Engineering Summer Program 2011
Project Leader:
Dr. Stephen W. Crown, Department of Mechanical Engineering, and Ms.
Type of Program:
Proposed Dates:
Website:

Sofia Piña, College Access & Support Programs
Mixed-gender residential program for high school students
10-15 July, 2011
http://www.utpa.edu/texprep

Synapsis:

PREP Plus+ provided 2nd year participants of the Texas Pre-Freshman Engineering Program
(TexPREP) with a one-week, on-campus, residential experience during which their regular
TexPREP curriculum was enhanced with an Introduction to Vehicle Dynamics course.
Participants built and tested scaled cars, which were instrumented with sensors and
microcontrollers that measured vehicle acceleration. During the course, participants also learned
about solar cars and applied their knowledge to help design full-scale solar cars. One of the
solar cars was completed on the final day of the program and participants had an opportunity to
test drive it on campus. Participants will have an opportunity to continue work on the solar cars
during the year in their TexPREP program. In the evenings participants also built 10 Lego
Mindstorms NTX robots. While on the UTPA campus, participants were introduced to campus
life activities.

Effectiveness:

The recruitment target of 40 participants was achieved and we were able to accommodate
one extra applicant for a total of 41 participants. Attendance of PREP Plus+ participants at our
first follow-up meeting in September 2011 was again greater than in previous years. We had
high attendance at our first TexPREP follow-up meeting (230 students) similar to attendance in
2010 (250 students). This increase in attendance typically translates to greater enrollment in
TexPREP in the following year. The enthusiasm among students for the PREP Plus+ program
has been a significant factor for our increased participation in the year-long TexPREP program.
Students, parents, and school counselors frequently mention the ERP PREP Plus+ program
when they are talking about the highlights of TexPREP. We are seeking additional funding to
make the PREP Plus+ program an integrated part of the overall TexPREP program.

Program Curriculum:

The Introduction to Vehicle Dynamics course was taught over five morning sessions, while
participants continued their regular TexPREP instruction during the afternoon hours. The
course introduced participants to engineering principles associated with analyzing, designing,
modeling, and measuring vehicle dynamic responses, while using basic algebra, geometry, and
physics. Participants built working, battery-operated, scaled cars and instrumented the cars
with sensors and microcontrollers that measured vehicle acceleration.
Topics were:
 Basic Dynamics
 Modeling and Simulation
 Manufacturing and Presentation on Solar Car
 Measurement and Instrumentation
 Experimentation/Bracket Racing/Solar Car
On the first evening of the program a UTPA mechanical engineering professor met with the
students to present on the topic of robotics and programming. The group was given 10 Lego
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Mindstorm kits and began building various robots. Participants continued building their robots
over the course of the program in the evenings.

Program Content and Activities:

1. Team Work: Participants worked together with the assistance of several engineering
students and the engineering faculty instructor to design, build, and test 40 instrumented
dune buggy model vehicles. A performance competition was carried out during the final day
of the program. Participants also worked on designing and assisting in the building of seven
full scale solar cars. The participants were able to test drive one of the solar cars on the
final morning of the program. Students applied principles learned during the morning
Vehicle Dynamics Course to the solar car application and gained an appreciation for how the
principles of vehicle dynamics are scalable from a small scale vehicle to a full scale solar car.
Specifically, the students determined the correct gearing ratio for the solar car based on
their experience with the dune buggy model vehicles and what they had learned from the
vehicle dynamics course.
2. Project Presentations: Participants designed and modified the shell of their dune buggy cars
and presented their designs for a design competition. Later the participants competed for
speed and accuracy of tracking. The top three winners in each competition were recognized
and presented with an award on the final morning of the program.
3. Field Trips: Participants were taken on a tour of the engineering lab facilities for the
engineering programs at UTPA in mechanical, electrical, and manufacturing engineering,
including the UTPA Mini-Baja lab and the railroad research lab.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: Several
presentations by local scientists and engineers were scheduled for the TexPREP program
including one on the final day of the PREP Plus+ program.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: A presentation by a representative from
enrollment and student services was given as part of the concurrent TexPREP program.
Access was provided through which participants could browse online college application and
information resources.
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UT Permian Basin Engineering Summer Program 2011
Project Leader:
Dr. Raj Desai, Engineering and Technology Programs and Mr. Reynaldo
Type of Program:
Proposed Dates:
Website:

Lascano, Continuing Education
Mixed-gender day program for middle and high school students
6-9 June, 2011
http://www.utpb.edu/administration/presidents-office/continuingeducation/engineering-summer-program/

Synapsis:

Through the Engineering Summer Program participants were able to learn the value of team
work through competitions and presentations. The participants also obtained an insight into
college life by being on campus and using the university's resources such as computers and the
library. Projects allowed the participants to find new and creative ways of making something
work just like an engineer would in real life. Engineering professionals gave informative lectures
about the engineering careers available.

Effectiveness:

Certain participants became motivated to continue on the path towards becoming an
engineer by enrolling in other summer engineering programs.

Program Curriculum:

The introduction to engineering included topics:
 Philosophy of Engineering
 History of Engineering
 Engineering Ethics
 Engineering Professionalism
 The Engineer as Communicator
 The Engineering Workplace
 Engineering Principles
Activities included:
Indy Car: The project emphasized working cooperatively while developing problem solving and
critical thinking skills.
How Do I Hover: The project engaged in an open inquiry where process skills and higher order
thinking skills are needed. Participants designed a small table top hovercraft that behaved in the
same manner as its real counterpart.
Pasta bridges: The project challenged participants to construct a bridge using uncooked pasta.
Participants applied knowledge of weigh, torque, force, and compression.
Reactionary Rockets: The project incorporated the scientific method, chemistry, and physical
science. Participants determined the best recipe for launching seltzer rockets to the greatest
distance.
Wind Energy: The project used WinDynamo II and Win Gen kits with hands-on activities to
teach participants how to measure wind speed, calculate RPM, determine optimum pitch angles,
and create a wind farm producing a specified voltage.
Kazoo: This electrical engineering project allowed the participants to amplify a kazoo using
regular computer speakers. They were introduced to a kazoo and a piezo transducer. They
learned how to solder, test, and evaluate.
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Scavenger Hunt: Participants in the program took part in a scavenger hunt, a college game that
simulated college experiences. Participants learned about time management in a seminar.

Program Content and Activities:

1. Team Work: Team competitions allowed the participants to test the durability of their
finished product and the innovative designs of the other teams.
2. Project Presentations: Project presentations were a part of everyday activities so that the
participants were able to share their findings and present their results to other teams.
3. Field Trips: A field trip was taken to the Science Spectrum Museum in Lubbock, TX. The
participants were able to take a tour through the facilities.
4. Panel Luncheon Discussions with Professional Engineers and Scientists: Discussions with
professional engineers and scientists were made available to participants to enlighten them
about engineering possibilities. UTPB’s nuclear physics engineering professor discussed the
basics of science and engineering using demonstrations. The project coordinator for the
High-Temperature Teaching and Test Reactor (HT3R) spoke about nuclear energy and
engineering education at UTPB.
5. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: Participants learned about career opportunities.
Representatives from Financial Aid discussed the different types of financial aid available to
students. The Director of Admissions spoke about admission requirements and university
processes.
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UNT Engineering Summer Program 2011
Project Leader:
Dr. Robert Akl and Mr. David Keathly, Department of Computer Science and
Type of Program:
Proposed Dates:
Website:

Engineering
Mixed-gender day program for middle and high school students
11-15 July, 2011
http://www.cse.unt.edu/robocamp

Synapsis:

The one-week game design and programming summer program was organized around
team- and project-oriented activities that utilized laptops, XNA Framework (provided by
Microsoft), and Xbox 360 gaming consoles. By using gaming as the backdrop, students learned
coding and programming principles and developed an understanding of the role of physics and
mathematics in game design, including car-racing games and side-scrolling platform games.
Students presented and justified their designs to parents and friends on the last day.

Effectiveness:

To enhance participant interest in engineering as a potential career, we used gaming as a
backdrop to teach programming, math, and engineering principles. Surveys conducted at the
end of the program show 94 percent of the participants agreed or strongly agreed that the
activities had been educational and fun. Ninety percent were interested in a STEM career.
To enhance the participants’ analytical skills, they worked on open-ended and projectoriented activities related to game programming. Projects were evaluated by program staff and
fellow participants, who provided helpful comments and suggestions. Projects were ranked and
certificates were awarded to the participants.
Participants were given informal presentations on how to apply for college and what type of
advising and help they can expect. Surveys conducted at the end of the program show that
eighty-three percent of the participants wanted to attend a 4-year college after graduation.
Ninety-three percent agreed or strongly agreed that they learned a lot from the program.
The program had a 100 percent retention. Participants really enjoyed programming the
games. Even during lunch, when they had the option to watch a movie, some participants opted
out and continued working on their game design.

Program Curriculum:

The Program was organized around team and project-oriented activities that utilize a
number of resources, including laptops, XNA Framework, and Xbox 360 gaming consoles.
The curriculum allowed participants to explore beyond the limits of the defined exercises.
Participants were provided with game templates that they had to modify. They had to change
aspects such as graphics, sound, physics, scoring, and objectives. Being able to “play” the
games provided tangible means to see the results of their programming. Participants presented
and were asked to justify their design decisions. Teams compete against each other; not only in
trying to see which team had the better game, but also in playing the games that they
developed.

Program Content and Activities:




Introduction to Microsoft’s XNA Game Studio.
Platform Game Customization.
Role-Playing Game Customization.
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 Racing Game Customization.
 Presentation and Demos to Parents and Friend.
Working in a team environment encouraged the program attendees to make individual
contributions to the overall success of their efforts, regardless of whether their individual
strengths lied in problem analysis, game design, development, or programming. By the end of
the program, participants had an understanding of what computer science, computer
engineering, and software engineering mean and what careers in those fields might entail.
The program had guest speakers during lunch from UNT’s Admission’s and Financial Aid
Office that informed participants how to apply to colleges, the Texas university application
process, how to apply for financial aid, and scholarship opportunities that are available.
The last day of the program, the parents were invited to attend the presentations and
demonstrations of each participant’s game design. The parents took pictures and videos and
participants made copies of the game files to show to their friends at home.
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West Texas A&M Engineering Summer Program 2011
Project Leader:
Dr. Freddie Davis and Ms. Rhonda B. Dittfurth, Department of Engineering
Type of Program:
Proposed Dates:
Website:

and Computer Science
Mixed-gender residential program for middle and high school students
12-17 June, 2011
http://www.wtamu.edu/academics/engineering-camp-2011.aspx

Synapsis:

The program explored four main components of renewable energy and green technologies
through the study of wind, solar, soil, and water engineering. Participants received instruction
with regards to the use, research, exploration, challenges, and benefits of each component.

Effectiveness:
Program Curriculum:

Participants learned about the technologies involved in engineering for renewable energy
and technology as well as the manufacturing processes and requirements involved. Participants
used existing computer programs and developed new software to make decisions that are
favorable for optimal energy usage.
Four different types of engineers, mechanical, civil, electrical, and environmental engineers,
spoke to the participants each day about what they do in their profession and answered
questions. One of the field trips visited an area wind farm. The program also visited the West
Texas A&M Alternative Energy Institute (AEI) lab. Participants worked with CAD software and
constructed selected designs with the department’s 3D printer. Participants built their own wind
turbine with an actual power application.
In another session participants learned about concrete, it’s various uses, and types of
mixes. Participants made papercrete, using newspaper as part of the formula. This activity
created awareness for issues of recycling.
Participants assisted in the conversion of a golf cart so it can be powered by solar energy.

Program Content and Activities:

1. Project Presentations: Presentation were done at Friday morning’s assembly.
2. Field Trips: A trip was made to a wind farm.
3. Panel Luncheon Discussions with Professional Engineers and Scientists: Professional
engineers opened each day’s session with a seminar on their job duties.
4. Parent/Guardian Information that Covers the Texas University Application Process, Financial
Aid System, and Scholarship Opportunities: This was included in the final morning session.
Additionally, there was a special session for the parents of participants on the final morning
of the program.
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