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In May 2017, a group of students took on the challenge of redesigning and improving the SMU MakerTruck, 
a mobile makerspace filled with high tech and low tech tools and materials. Every year, the Deason Innovation 
Gym (the DIG) hosts an Immersive Design Challenge (IDC) where students collaborate on a 5-7 day challenge, 
building both technical and “soft” skills while developing an innovative solution to a real world problem. This year, 
the challenge was to redesign the truck for the Lyle School of Engineering to use in the mission to promote 
Maker-based education.

The truck, formerly known as the SparkTruck, had already traveled thousands of miles across the U.S. on a 
mission to help teachers implement making into their classrooms.  As the founders of the SparkTruck program 
moved on to other things, Katie Krummeck, the Director of the Deason Innovation Gym (the DIG), inherited 
the truck from Stanford University and drove it across the country to the big state of Texas with the goal of 
putting it back to use in the mission to promote Maker-based education. 

One of the goals for the MakerTruck was to revamp it and use it as an access point for teachers to connect 
their academic content areas to Maker Education, and subsequently use designing and making as an entry point 
for their students to more meaningfully engage in their learning. To do this, the truck not only needed to have 
adequate tools, technology, and trainings, but also to present itself in a welcoming and non-intimidating manner. 
While the truck had been successful in previous years, there were many things the founders of the truck believed 
needed to be improved. Among them were the utility of the tools and equipment, in-and-out access, power 
supply, storage room, ventilation, loading and unloading of items, noise reduction, functional aesthetics, and 
meaningful connections to academic content for teachers to use.  

Thirteen students volunteered to work in three different teams to complete this challenge. Ten of them were 
SMU-Lyle undergraduate and graduate students, and three were juniors at Village Tech School. Students did 
not receive any credit or compensation for their work, however, they were provided with breakfast, lunch, and 
dinner each of the five days they worked on the challenge. The IDC was led by Katie Krummeck and the DIG’s 
Lab Manager, Rickey Crum. Three Lyle students also assisted the teams during different stages of the challenge, 
and provided training on many of the equipment found in the DIG. Additionally, a panel of experts in Maker 
Education and Makerspaces composed of SMU Professor Rob Rouse, Good Shepherd Episcopal School SPARQ 
Coordinator Laura Cole, Village Tech School Forge Director Justin Robinson, and Solar Preparatory School for 
Girls Principal Jennifer Turner offered the teams important background information on Maker Education, the 
value of Makerspaces in schools, and the impact the MakerTruck could have in K-12 students.    

In five short days, the three teams worked arduously to redesign and improve the MakerTruck. Many students 
were so invested that they voluntarily came early or stayed late outside of the assigned IDC hours. Some were 
familiar with the equipment and tools used in the DIG, but others had never used them before. They kept 
a “growth mindset” throughout the challenge, and as a result they learned not only new tools but also the 
importance of collaboration, utilization of diverse talents, and use of team communication to achieve a common 
goal. Their final project, the new and improved MakerTruck, is the best evidence of their incredible work. The 
next step is to take it back on the road and expose more teachers and students to Maker Education through 
designing and making!

Redesigning the Maker Truck 
Immersive Design Challenge 
May 2017
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Design Principles
Throughout the challenge, students maintained constant 
communication among teams and with the DIG’s Lab Manager, 
Rickey. Rickey played the role of facilitator and frequently visited the 
teams to make sure human-centered design principles were evident 
in their work. Each team had to ensure their designs were meeting 
the needs of the intended audience and considering the constraints 
the truck placed.

The tools, machines, and technology in the 
Maker Truck go beyond demonstration.
When teachers and students visit the truck, we wanted to 
provide an experience that was more like a “make and take” and 
less like visiting a museum. One of the challenges in redesigning 
the truck was to facilitate those connections between the stuff in 
the truck and classroom lessons for both teachers and students. 
The Content Team researched several ways in which academic 
content could be taught in a maker-environment as well as how 
to present information in a more kid-friendly manner. They 
created information cards describing each tool, machine, and 
technology found in the truck, and how they could be used in 
lessons. These cards resembled Pokémon playing cards with 
challenges and rewards that aimed to encourage students to 
engage more meaningfully with the things in the truck. As for 
teachers, the cards served as starting points to generate more 
classroom lessons and activities ideas while visiting the truck.

1

We need to provide access for people in 
wheelchairs.
One of the things the founders of the truck wanted to improve, 
but never had the chance to work on, was making the truck 
wheelchair accessible. The Furniture Team took on this challenge 
and redesigned the cabinets on each side of the truck such that 
an average-sized wheelchair could easily fit in the middle aisle. 
This required constant communication and collaboration with 
the other teams to make sure changes in one design were being 
considered in the designs of the other teams. Space constraints 
played a critical role in this challenge, particularly, the space 
taken by large machines that were too wide to be placed in 
certain areas. At the end, the team was able to create enough 
space in the middle isle for a wheelchair to fit in. The only thing 
they were unable to address was the ability for the wheelchair to 
turn around at any point. It was simply not possible to shorten 
the width of the cabinets any more than what they did. 
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Unloading and preparing the truck for 
visits takes too long.
Another aspect of the truck that needed improvement 
was the time and physical effort it took to set it up. 
Many times, only one person had to set up everything 
by themselves and the process of setting up the ramp, 
unloading the air compressor for the laser cutter, and 
setting up the power supply would take too much time 
and leave the person tired and sweaty. The Systems 
Team broke into two teams to improve this process. One 
of the teams researched several ways reduce the noise 
the air compressor made inside the truck. In addition 
to the need to have the machine’s exhaust outside, the 
loud noise was also a reason for keeping it outside the 
truck during visits. This team decided to create a space 
for the air compressor inside the truck, reduce the noise 
by making a sound-proof box for it, and creating a hole 
on the side of the truck for the exhaust. This made the 
machine stationary and less noisy, and eliminated the 
need for movement.

The other team took on the challenge of rewiring every 
machine in the truck to a single power supply. This 
resulted in all the machines being placed on one side 

of the truck and a single power cord going to the main 
source. In this challenge, the team had to maintain 
constant communication with the Furniture Team, since 
they were designing the new cabinets, to make sure their 
designs were compatible. When finished, the person 
setting up the truck simply had to run one power cord to 
the main source and turn on a breaker box. 

One last challenge the Systems Team took on was 
improving the ventilation in the truck. The AC unit in 
the truck no longer worked, so three members of this 
team designed an AC unit using a cooler, a portable fan, 
PVC pipes, and 3D printed parts to create a ventilation 
system in the truck that only needed a power source and 
some ice to provide cool air. The AC unit was intended 
to keep the truck cool during visits. The space in there is 
very small and it gets too hot when too many people are 
in it. The goal of this team was to add a “Maker-made” 
AC unit without taking too much space, but at the same 
time making it visible enough for visitors to see it and 
understand how it was made and functioned. Similar 
to the air compressor box, this team had to collaborate 
with the Furniture Team to find a place for the unit that 
would not interfere with the goals of making the truck 
wheelchair accessible or storage space efficient.   
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Learning Outcomes

The revamped and redesigned MakerTruck is evidence of the students’ incredible work. Their 
learning outcomes, however, were evident throughout the time they spent working on the 
challenge and on their final thoughts after the challenge was completed. Many of these students 
had never been part of a design challenge like this one before. Some had never worked with 
power tools, specialized technology, building materials, or within physical and time constraints. 
Throughout this challenge, students gained a better understanding of human-centered design 
and learned to consider the many constraints and opportunities that emerged as they developed 
their designs. While working in groups, they learned the importance of effective communication, 
collaboration, decision making on divergent ideas, and effective use of diverse talents. They 
became more comfortable working with each other and learning from each other. They also 
learned to think with a “growth mindset,” and in the process, they became more confident 
learning new things, using new tools and technology, and taking the lead in some tasks. During 
the presentation of the completed MakerTruck, students expressed being very satisfied with 
their work, grateful for the opportunity to work on this challenge, and enthusiastic to be part of 
something similar in the future. 
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“Just do it. Regardless if you’re an engineer or not, you’re going 

to be working on projects like these that require you to work on a 

team to produce a project that meets certain requirements; the best 

way to get more confident with these projects is to just get involved 

in one. Also, don’t be afraid to share your ideas and to throw 

yourself into the project.”

– IDC Participant 
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“Trust and value all of your teammates 

because not only will they learn from you, 

but you will learn a lot from them too.” 

– IDC Participant 

“I remember when I was younger my dad would tell me what the 

power tools were and how they worked. He’d tell what not to do 

with them, but he never showed me how to use them. He only did 

that with my brothers. So I never really got to experience working 

with power tools till now.” 

– IDC Participant 
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“Seeing the impact the SparkTruck had and its movement across 

America inspired me to sign up for this IDC, so that we could 

renovate the truck and let the journey of a traveling maker space 

continue. I did actually really enjoy this project and was excited to 

come in everyday. It was a good experience and I hope that we 

have made something that others will enjoy for years to come.”

– IDC Participant 
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Impact on the 
Community
Once completed and ready to get back on the road, the MakerTruck 
will bring new opportunities for teachers and students in the Dallas/
Fort Worth area to experience Maker Education in ways that were not 
previously possible. Makerspaces are not ubiquitous in this area, and 
that alone restricts access for many teachers and students who would 
greatly benefit from Maker Ed. This truck will bring tools, technology, 
and trainings to teachers and students in areas that lack accessibility 
to these resources. The MakerTruck’s mission is to promote Maker 
Education, and visiting schools and allowing teachers and students to 
experience everything in the truck will help us fulfill that mission.   
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