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

Copyright ø 2004, American Society for Engineering Education

Session 1148

FUSE:  Furthering the Underrepresented in Science and Engineering

Rafic Bachnak, Carryn Bellomo, and Korinne Caruso

Department of Computing and Mathematical Sciences

Texas A&M University-Corpus Christi

Abstract

A new program that improves the recruitment of underrepresented students has been
recently implemented at Texas A&M-Corpus Christi.   The program is designed to attract
juniors in high schools to participate in two-week summer workshops and a follow-up
science and technology exhibit. The workshops introduce students to college life, involve
them in hands-on activities, and encourage them to pursue science and engineering
careers. This paper presents the evaluation results of summer 2003 workshops. 

Introduction

Texas A&M-Corpus Christi (A&M-CC) is a comprehensive urban university located on
the South Texas Gulf Coast. The University is committed to identifying, recruiting, and
retaining students who have high potential for academic success, especially those from
groups who have been historically underrepresented in higher education and science. The
Hispanic population of the University (37%) lags far behind that of the surrounding areas
(69%). It is, therefore, imperative that A&M-CC makes strong efforts to recruit and retain
its Hispanic population despite the environmental odds of poverty, and inadequate
educational preparation. 

The current US workforce is comprised of 77% White, 4% Asian, and 19% Minority.
According to the Bureau of Labor Statistics and the National Science Foundation,
however, among engineering professionals, 88% are White, 6% are Asian, and only 6%
are minority1.  To improve minority representation in engineering and engineering
technology programs, institutions of higher education may use a number of approaches,
such as the increase of visibility of the engineering profession, mentoring students, and
academic support2.  Strategies to recruit and retain students include hands-on
approaches3, 4, field trips5, 6, summer workshops7, and software training programs8.  This
paper describes a project, Furthering the Underrepresented in Science and Engineering
(FUSE), that uses all these methods to attract underrepresented students to science and
engineering through a program that includes presentations at high schools, invited
speakers, field trips, hands-on laboratory activities, and science and technology exhibits9.
Specifically, the program involves attracting 11th grade students to attend a two-week
Science and Technology workshop.  The workshop is designed to introduce students to
job opportunities in the food industry and agriculture, expose them to college life, involve
them in hands-on activities, and encourage them to pursue science and engineering
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careers.  Students are recruited to participate in a follow-up Science and Technology
Exhibit conducted in February or March of each year.  This program is unique in that it
involves high school students in the 11th grade.  These students are ready to make
decisions that affect them for the rest of their lives; selecting the college they wish to
attend and choosing the field of study they want to pursue.  It is anticipated that this
innovative approach, focusing on the 11th grade, can serve as a model for other Hispanic-
Serving Institutions and for future national efforts.   One of our goals is to make the
activities undertaken by this project an integral part of the recruiting and training efforts
and expand them to reach a larger geographical area and a higher number of
underrepresented students.

The project involves collaboration between A&M-CC, local high schools, local and
regional professionals and industries, and local and regional institutions of higher
education. Volunteers from the food, agricultural, and other industries are instrumental in
identifying applications for training materials, organizing plant tours, mentoring students,
serving as guest speakers, and implementing the Science and Technology Exhibit.
Collaborators include major food processors, refineries, and manufacturing plants. 

Technology and the Food Industry

The food industry has made great strides in using technologically sophisticated
equipment.  Technology has resulted, among other things, in greater diversity of food
products and a more competitive domestic food industry with more export opportunities.
It is imperative, however, that the supply of technically competent professionals be
increased so that U.S. manufacturing plants remain competitive in the current world
environment.  Technicians, technologists, and engineers play an important role in
employing and using technology.  They are responsible for the design, testing,
maintenance, and operation of various machines and systems such as conveyers,
compressors, generators, microcontrollers, programmable logic controllers,
microcomputers, processing equipment, inspection stations, freezers, grain processors,
automatic feeding systems, global positioning systems, irrigation control, and packaging
equipment.  They also support and contribute to the quality, utilization, and safety of food
products, including the development of quality control techniques, advanced processes,
and packaging methods. 

Institutions of higher education have recognized the important role of technology.  At
Purdue University, for example, the Agricultural and Biological Engineering Department
introduced in 1998 a new course in Instrumentation and Data Acquisition10.  Another
course based on the 68HC11 microcontroller to teach industrial monitoring and control
applications was developed in 1997 in the Agricultural and Biological Engineering
Department at the University of Georgia11.

Summer 2003 Workshops

High school students were made aware of the program via brochures, advertisement on
the program web site9, and presentations offered at local and regional high schools.
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Evaluation criteria included factors such as underrepresented status, income level, and
parents' education level. Students were chosen based on the applications they submitted,
with priority given to students from low-income and first-generation college-students.
Two workshops were conducted in summer 2003.  Workshop I ran from June 2 through
June 13, 2003 and Workshop II ran from June 16 through June 27, 2003. We received a
total of 49 applications.  Our goal was to serve 20 students per workshop.  Each
workshop started with 21 students. 19 students successfully completed workshop I and 21
students successfully completed workshop II.  The students were distributed as follows: 6
white, 32 Hispanic, 1 African American, and 1 Asian.  Workshop participants received a
free TI-83 Plus graphing calculator, teaching supplies, a per diem for lunch at the
University Center Food Court, and a stipend of $300.00.  At the end of the workshop,
each participant received a certificate of accomplishment.  In addition, certificates of
achievement and appreciation were awarded to selected students.  Workshop I schedule is
shown in Table 1. 

 Table 1 Workshop I Schedule
9 to 12 12 to 1 1 to 4 4 to 5

Mon

6/2
Registration, welcome, and tours of
library and University Center

Lunch TI 83PLUS Activities Tour of Univ
Housing

Tue

6/3
Communication  Skills Activities Lunch Field Trip: Sherwin Alumina Plant

Wed

6/4
Math Activities Lunch Field Trip: Flint Hills Resources

Thu

6/5
Distillation Expert Trainer
(DEXTER) Activities

Lunch Physics Activities Recreation
(Frisbee)

Fri

6/6
Lego Robots Activities Lunch Lego Robots Activities

Mon

6/9
Biological and Agricultural
Engineering Activities

Lunch Geographic Information Science (GIS)
Activities

Tue

6/10
Tour of University Facilities Lunch Field Trip: San Patricio Municipal Water

District: Water Treatment Plant

Wed

6/11
LabVIEW Programming Activities Lunch Chemistry Activities Recreation

(Jogging)

Thu

6/12
Field Trip: Southwest Research Institute

Fri

6/13
Finalize  presentations
Presentations by students

Lunch Presentations,  Guest speaker, Presentation
of certificates

A graduate student assistant helped the directors with many tasks, including conducting
some of the sessions.  Two undergraduate students helped with a variety of tasks such as
monitoring students, collecting evaluation forms, and assisting participants as needed. 

Evaluation of Workshops and Results
 
Workshop participants evaluated all activities, including field trips. Two different
evaluation forms were used.  The form shown in Fig. 1 was used to evaluate the field
trips. 
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Fig. 1 Field Trip Evaluation Form

Other workshop activities were evaluated using the form shown in Fig. 2. Since both
workshops were very similar, only the results of evaluating workshop I are presented in
this paper.  Some activities, Communication Skills, DEXTER, and LabVIEW
Programming, were conducted by the Program Staff, other activities, Math, Physics,
Lego Robots, Biological and Agricultural Engineering, Chemistry, and GIS, were
conducted by faculty from these disciplines. 

Fig. 2 Activity Evaluation Form

FU SE - Sum m er 2003

FIELD  TR IP EV A LU A TIO N  FO R M

  Field Trip to:______________________

  D ate: ________________

1. The most important thing I learned from participating in this field trip was:_________

__________________________________________________________________

2. This field trip can be improved if___________________________________________

3. D id this field trip increase your understanding of the operations, equipment, and facilities of industrial

facilities? 

 ___Y ES ___N O

   4.      O verall, this tour was ___Excellent ___Good ___Fair ___Poor

   5 . O ther comments.  ___________________________________________________

FUSE - Summer 2003

ACTIVITY EVALUATION FORM

Activity Title                                                                                           
Presenter                                                                                                  
Date/Time                                                                                                

Please rate this activity according to the scale
(5 = Strongly Agree   4 = Agree   3 = Neutral   2 = Disagree   1 = Strongly Disagree)

____  This presentation added to my understanding of science and/or technology

          The presentation was new to me, I have never seen anything like it before

____ This presentation was exciting

          The presenter was encouraging and made me feel comfortable about

          learning

____ Overall I enjoyed this activity

Other comments:
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Fig. 3 shows the results of questions 3 and 4 of the field trip evaluation form. As can be
seen in the figure, Southwest Research Institute (SWRI) received a perfect score of 100%
on "increase your understanding of the operation, equipment, and facilities of industrial 

Fig. 3 Rating Field Trips (Questions 3 and 4)

facilities."  SWRI is located in San Antonio, about 2 hours and 20 minutes from A&M-
CC.  Activities during the trip included having lunch in the center cafeteria and touring
the Robotics Laboratory, Machine Vision & Inspection Division, Engine-Dynamometer
Lubricant Testing Facility, and Mileage Accumulation Dynamometer Facility.

Table 2 summarizes the results of evaluating activities.  It is interesting to note that the
Lego Robots and Chemistry Activities both received an average score of 93.  The score
the chemistry session received was surprising since this session only involved
demonstrations and no hands-on activities by students. 

Table 2 Summary of Activity Evaluation
Activity Understanding

(%)

New

(%)

Exciting

(%)

Encouraging

(%)

Enjoying

(%)

Avg

(%)

TI 83 Calculator 63 47 50 75 69 61

Communications 85 70 65 65 72 71

Math 77 70 95 94 95 86

DEXTER 80 81 49 54 56 64

Physics 60 63 76 70 75 69

Lego Robots 93 87 97 91 96 93

Biological 76 74 50 57 53 62

GIS 82 88 54 61 57 68

University Tours 85 72 71 72 72 74

LabVIEW 81 88 75 88 81 83

Chemistry 93 83 97 95 96 93
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Seven activities received a score of 80% or above on the first question, "This presentation
added to my understanding of science and/or technology."  Also, four activities received
an average of 80% or above.  These activities are graphed for comparison in Fig. 4.
Activities that received an average score of less than 80% are illustrated in Fig. 5.

Fig. 4 Activities with an average score of 80% or above

Fig. 5 Activities with an average score of 80% or above
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Science and Technology Exhibit

A Science and Technology Exhibit (STE) is being organized and will take place on
March 27, 2004.  A Science and Technology Exhibit Committee (STEC) that consists of
volunteers from the food, agricultural, and other industries is in charge of developing and
implementing the exhibit. 

The exhibit is open to all interested high school students. Students who completed the
summer workshops, however, were encouraged to participate in the exhibit by assigning
them to industry mentors who guide the selection and implementation of projects. At the
exhibit, a team of judges, consisting of six to eight professionals will determine the three
winning projects.  Awards will be as follows: $300.00 for first place, $200.00 for second
place, and $100.00 for third place.

Conclusion

FUSE was successful in attracting underrepresented students to participate in summer
2003 workshops.  Out of 40 students who successfully completed the workshops, 34 were
minority.  Each workshop included four field trips to local and regional industries and
more than eleven other different sessions. Workshop I was well received with eight
activities out of 11 receiving a score of 80% or above on "This presentation added to my
understanding of science and/or technology." The science and technology exhibit gives
students the opportunity to demonstrate their skills and knowledge.  
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