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EXECUTIVE SUMMARY

The current and future success of the transportation infrastructure and its diverse array of
components depend on developing a large cadre of individuals, both male and female, to design,
plan, manage, operate, and maintain the vast infrastructure in place. One opportunity to
stimulate student awareness in transportation careers and employment opportunities is creating
partnerships with existing programs that target students with interests in attending college. One
such program is Advancement Via Individual Determination (AVID). AVID is an in-school
academic support program for grades 4—12 that prepares underserved students (predominantly
minority and economically disadvantaged) in the academic middle for college eligibility and
success.

The team developed and conducted four half-day workshops for approximately
150 AVID students at two middle schools in the Killeen Independent School District and a field
trip to the Texas Transportation Institute (TTI) facilities at the Texas A&M University campus
for approximately 40 AVID students from two intermediate schools in the College Station
Independent School District. These events offered students an opportunity to gain hands-on
experience and insight into transportation, engineering, and technology careers. It also provided
exposure and mentoring from role models that currently work in the transportation field.
Thereby, encouraging AVID students to attend college and choose a career in transportation or
engineering.

Unfortunately, funding, travel, and time constraints limit the ability of school districts
and transportation professionals to conduct these types of in-person events, as well as develop
more in-depth events (e.g., further details regarding certain topics, group projects, etc.). Thus,
research into additional education modules and new methods for conducting educational
outreach programs would benefit academic programs. The use of webinar technology provides
an opportunity to reach more students regardless of their location or proximity to a major
university in a more cost and time efficient manner. Evaluation of webinar technology would

provide insight regarding its feasibility and effectiveness in this type of environment.






DISCLAIMER

The contents of this report reflect the views of the authors, who are responsible for the
facts and the accuracy of the information presented herein. This document is disseminated under
the sponsorship of the Department of Transportation, University Transportation Centers
Program, in the interest of information exchange. Mention of trade names or commercial

products does not constitute endorsement or recommendation for use.
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INTRODUCTION

The transportation industry, like every other profession that relies heavily on the science,
technology, engineering, and mathematics (STEM) fields, faces a challenging future. According
to a 2008 USA Today article (1), the high-profile goal of U.S. business groups to double the
number of bachelor’s degrees awarded in the STEM fields by 2015 was falling way behind
target. While the number of degrees in these fields increased slightly earlier in the decade, the
number of degrees had flattened out at around 225,000 a year. In short, the current and future
success of the transportation infrastructure and its diverse array of components depend on
developing a large cadre of individuals, both male and female, to design, plan, manage, operate,
and maintain the vast infrastructure in place.

One opportunity to stimulate student awareness in transportation careers and employment
opportunities is creating partnerships with existing programs that target students with interests in
attending college. One such program is Advancement Via Individual Determination (AVID).
AVID is an in-school academic support program for grades 4—12 that prepares underserved
students (predominantly minority and economically disadvantaged) in the academic middle for
college eligibility and success. Over the past decade in Texas, more than 300 schools, spanning
59 school districts, have implemented AVID, making Texas’ statewide implementation of AVID
the second largest in the nation.

The team developed and conducted four half-day workshops for AVID students at two
middle schools in the Killeen Independent School District and a field trip to the Texas
Transportation Institute (TTI) facilities at the Texas A&M University campus for AVID students
from two intermediate schools in the College Station Independent School District. These events
offered students an opportunity to gain hands-on experience and insight into transportation,
engineering, and technology careers. It also provided exposure and mentoring from role models
that currently work in the transportation field. The following chapters document the activities

included and assessment of both types of events (half-day workshops and field trip).






HALF-DAY WORKSHOP OUTREACH EVENTS

A four-member team conducted four half-day workshops (two at each school) for 7™ and
8™ grade AVID students at Union Grove Middle School and Eastern Hills Middle School in
Harker Heights, Texas, on May 12—13, 2009. The workshops lasted approximately 3 hours each
and were held before and after lunch. Approximately 150 students attended the workshops.
Table 1 contains a summary of the four half-day workshop events. Appendix A contains the

workshop agendas for each school.

Table 1. Half-Day Workshop Events.

School Date Time Grade Number of Students
Union Grove 8:00 am to 10:40 am gh 26
Middle School | M3 12,2009 0 m to 2:40 pm 7" 38
Eastern Hills &:00 am to 11:05 am gh 50
Middle School May 13, 2009 12:57 pm to 3:35 pm 70 35
ACTIVITIES

During each workshop, students attended a transportation and engineering career

awareness session and the following break-out activities:

e Transportation in the news,

e Up close with the world of transportation gadgets,

e What’s my sign, and

e Zoom mobile.
For the break-out activities, team members divided students into four groups. The break-out
activities were conducted simultaneously, with students rotating to a different activity every 30

minutes. The following sections describe the workshop activities.

Transportation and Engineering Career Awareness

Every workshop started with a TTI researcher making a 20—minute presentation to the
entire group about the transportation industry and careers in engineering. The presentation was
designed to promote interaction between the researcher and students. Specifically, the

presentation included information about the following:



e What is transportation;

e Transportation modes (interactive);

e Transportation system (interactive);

e Texas transportation facts;

e Current transportation issues;

e Transportation careers;

e What is engineering;

e  Why you would want to be an engineer;

e Engineering in transportation;

e Transportation engineering careers;

e C(lasses needed in high school; and

e Engineering college degrees, additional training, and professional licensure.
Figure 1 shows a TTI researcher presenting this material to AVID students. Appendix B

contains the slides from the presentation.

Figure 1. Researcher Presenting Transportation and Engineering Career Information to
AVID Students.



Transportation in the News

For this activity, team members placed students into small groups (two to four students

per group). A TTI researcher then provided each group with newspapers and supplies (scissors,

glue, highlighters, markers, and 14-inch by 17-inch drawing pads) to create “Transportation in

the News” posters. Students were instructed to find as many articles as they could that involved

any aspect of transportation, clip each article, and glue the clippings on the paper provided.

Students were also encouraged to use highlighters to underline words and phrases in each

clipping that were about transportation and to use markers to decorate their poster. At the end of

this activity, the TTI researcher reviewed and discussed each groups’ findings. Figure 2 shows

AVID students identifying transportation related articles in newspapers, and one group’s poster.

Appendix C contains the instructions for Transportation in the News activity.
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Figure 2. Transportation in the News Activity.

Up Close with the World of Transportation Gadgets

For this activity, a TTI researcher discussed how the human eye works, driver visual

needs at night, and retroreflectivity (the ability of an object to redirect light back to its source).

The students then used hand-held microscopes and flashlights to examine:

Beads used in pavement markings,

Retroreflective sign material,

Retroreflective pavement markings,

Retroreflective raised pavement markings (RPMs), and

A retroreflective construction worker vest.
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Students also looked at a traffic cone, warning light, and portable rumble strip. The TTI
researcher also explained how traffic and pedestrian signals work. Figure 3 shows AVID

students during the Up Close with the World of Transportation Gadgets activity.

Figure 3. Up Close with the World of Transportation Gadgets Activity.

What’s My Sign
For this activity, team members placed students into small groups (two to four students
per group). First, the students answered some fun questions regarding traffic signs
(Appendix D). A TTI researcher then discussed the design of traffic signs, including background
color, shape, and the use of symbols versus text. The TTI researcher then provided each group
with supplies (markers and 14-inch by 17-inch drawing pads) to create a sign for one of the
following situations considering the information previously discussed (i.e., sign color, shape,
etc.):
e Your classmate trips and falls while walking; during the fall they spill their lunch.
e The school wants to create an area where iPods cannot be used.
e Your school mascot wants to cross the street.
e Your class is taking a trip to another planet and you need to understand that in this
new world you can’t walk to the left side of a tree.
At the end of this activity, the TTI researcher reviewed and discussed each group’s sign.
Appendix E contains an outline of this activity. Figure 4 shows AVID students creating their

signs, and several groups’ signs.



Figure 4. What’s My Sign Activity.

Zoom Mobile

The zoom or puff mobile is an activity that the American Society of Civil Engineers
created for Public Broadcasting System (PBS) Kids activities during National Engineers Week
(Appendix E). The activity encourages students to be creative and to work as a team in
designing a vehicle that can travel the farthest distance possible when a team member puffs or
blows on it. A TTI researcher gave each team three straws, four lifesavers, one piece of paper,
two paper clips, a roll of tape, and scissors. In order for the vehicle to work properly, the group
must design a vehicle that functions well mechanically (i.e., the wheels move freely, and
aerodynamically). At the end of this activity, the teams race their vehicles and discuss the
advantages and disadvantages of the vehicles’ designs. Figure 5 shows AVID students building

and racing their zoom mobiles.

ASSESSMENT OF EVENT

The team evaluated the effectiveness of the workshops based on discussions with the
AVID teachers, as well as informal feedback from the team. Both AVID teachers thought the
workshops provided information to the students that would not be accessible without the
expertise of the team members. In addition, they thought the workshop format kept the students
engaged, and the enthusiasm of the team members really brought the world of transportation to
life.



