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Purpose  
The purpose of this project is to expose students at Marshall Middle School to basic 
transportation planning and engineering concepts while inspiring them to pursue a potential 
career in transportation planning or engineering. Any funds awarded to the Cal Poly Pomona 
Institute of Transportation Engineers (CPP ITE) will be used to purchase the necessary DIY kits 
for this project. Excess funds will be utilized to offset travel expenses for the ITE Western 
District Annual Meeting, allowing for external development and networking opportunities for 
members.  
 
Event Summary 
The CPP ITE student chapter collaborated with the STEM outreach organization, National 

College Resource Foundation (NCRF), to 
organize a three-hour workshop at Marshall 
Middle School. The workshop took place on 
March 28th, 2022, from 2:00 PM to 5:00 
PM. Several ITE officers and members 
volunteered to present about autonomous 
vehicles and MagLev trains to students.  
 
Following the presentation, students were 
divided into six groups and paired with 
volunteers to begin building their smart cars. 
To meet the three-hour window, volunteers 
met on 3/11 and 3/18 to have the 
autonomous cars 50% assembled for this 
event. The students were engaged while 
assembling the remaining parts of the 

vehicles and were excited to see the car in action. 
Not all cars were assembled perfectly initially, 
however, when students encountered issues with 
their car, volunteers encouraged them to look for 
the source of the problem and think of ways to 
solve it, thus allowing students to be introduced to 
the engineering mindset of trial and error and 
critical thinking.  
 
Once the assemblies were completed, the 
students configured obstacle courses with 
cardboard and made tracks using tape. CPP ITE 
volunteers emphasized the importance of signage 
and striping, as autonomous vehicles rely on 
these features to navigate throughout the city. To 
fully understand this concept, students tested the 
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smart car’s line tracking function as shown in Figure 1. 
 
After the students were done interacting with the cars, they were introduced to the MagLev train 
models. The MagLev trains were assembled by running a battery with magnets on each end 
through a copper coil. The battery and magnet set would then travel through the coil until it ran 
out of charge. The students appeared interested in the magnetic aspect of the trains and 
volunteers explained the technology behind this application as well as real life rail systems.  
 
Towards the end of the event, CPP ITE donated the assembled vehicles to the students to 
continue their modifications and testing.  
 
Event Timeline/Schedule  
Table 1 - Event Schedule  
 

Task Description Time 

Pre-Event Set up Setting up tables, preparing activity kits for use, 
setting up projector screens, and rehearsing 
presentations, as shown in Figure 2. 

1:45 PM 

Volunteer Introductions CPP ITE Volunteers introduced themselves to 
the students and briefly spoke about the ITE 
organization. 

2:15 PM 

Transportation 
Presentation 

Volunteers presented two presentations 
1) Autonomous Vehicles Presentation 

ITE members covered how self-driving 
vehicles operate, artificial intelligence in 
vehicles, how cars detect infrastructure, 
vehicles, obstacles, striping, and 
signage. 

2) MagLev Trains Presentation  
Members presented on how magnetic 
fields work, electromagnets, magnetic 
propulsion, and how to minimize the 
effects of friction on high-speed rail. 

2:25 PM 

Self-Driving Car Activity Students were divided into groups of six to 
finish assembling the self-driving cars as a 
team. Each team had one volunteer as a guide. 

2:45 PM 

Obstacle Courses 1) Students created obstacle courses from 
cardboard boxes to test the obstacle 
avoidance sensors on the car. The cars 

3:25 PM 
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would sense the boxes and turn around 
to look for a clearer path to continue. 

2) Students created tracks using black 
electrical tape on white construction 
paper and the floor to test the line 
tracking modules on the cars, as shown 
in Figure 1. 

3) Students used the remote control to see 
if they could navigate the courses better 
manually as opposed to utilizing the 
cars’ sensors. 

MagLev Activity Students were free to explore the copper coil 
and the magnets to create a model train. 
Volunteers were available to explain the 
process of the magnetic propulsion to the 
students. 

4:25 PM 

Closing Remarks CPP ITE donated the vehicles to the students 
for further exploration and modifications in the 
future. . 

4:50 PM 

Post Event Clean Up The volunteers cleaned up leftover construction 
paper, boxes, and kits pieces before leaving the 
school. 

5:00 PM 

 
Areas for Improvement 
While the overall event was a huge success, there were a few areas with room for improvement.  

1) During the planning stages of this event, CPP ITE experienced some difficulty finding 
volunteers. Reaching out to the Urban and Regional Planning department and other 
non-civil engineering disciplines would have helped solve this issue.  

2) The project coordinators should have confirmed the use of a computer and projector for 
the presentation with the school. Unfortunately, an incorrect assumption was made that 
the school would have a computer readily available for use. The team was able to 
resolve this issue as one of the volunteers, Andrew Bobadilla, came prepared with his 
laptop. Better communication between the project coordinators and school would have 
resolved this problem. 

3) More logistical planning with confirmations and reminders was needed as a scheduling 
conflict with the school delayed the activity just two weeks prior to the event  

4) The team received some questions during the presentation, however, allocating more 
time for Q&A would have been better to keep students engaged. 
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5) During the event, some of the cars were not properly following the electric tape. The 
project coordinators turned this issue into an informative lesson by teaching students the 
importance of trial and error. This issue could have been averted if more time was 
allocated prior to the event for extensive testing. Though, an unintended benefit of this 
was the students being able to use their problem-solving skills to figure out what went 
wrong to correct the issue. 

 
Student Engagement  
While the students were working in groups, they talked with CPP ITE volunteers. We inquired 
about their interests in the STEM field and many students expressed interests in varying fields 
such as mechanical engineering, computer engineering, aerospace, and design. Volunteers 
talked about how various fields impact the transportation industry. Students asked about the 
college experience and how to get involved in career paths that interested them. Overall, the 
students seemed to enjoy the workshop as much as the volunteers. 
 
Conclusion  
In short, students from the Marshall Middle School STEM Program were given a short 
presentation on the workings of autonomous cars and magnetic trains, followed by two 
corresponding, hands-on activities. The application of technical knowledge was well-received 
by students, as many were eager to take home the equipment.  
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Table 2 - Project Team & Support 

Title  Name  
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Volunteers Edgar A. Ennis, Khanh Doan,                 
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NCRF STEM Coordinator  Veronica Kummerfeldt 

Professional Mentor Brandon Wong 

 


