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“Suddenly voices 
were exclaiming 
“wow, look at that!” 
or “hey that’s tight!”  
as more and more of 
the other students 
saw it for the first 
time. The four 
electronics students 
all looked very happy 
with their work.” 

 
Have you ever stripped a wire, soldered a resistor or even tightened a screw and thought 
“what would it be like to not know how to do this?”   
 
Well I have! My name is Scott and I work with Team 211 “The MAK Team” in FIRST 
Robotics. Now that was a lot of acronyms at once so let me give a little background. 
 
In 1992 wonderful and brilliant inventor named Dean Kamen had an idea. He wanted to 
not just teach students to become engineers and scientists he wanted to make young 
people excited to be one. He wanted to raise science and technology to the height of 
football or basketball. He did this by inventing FIRST. FIRST stands for “For Inspiration 
and Recognition of Science and Technology.” In its most basic form a college or 
company will partner with a high school to build a robot to compete in a competition with 
other companies and schools.  
 
While the winners are always the most important news in sports; in FIRST, the last place 
team could win the most! For winning in FIRST is not about the games and matches it’s 
about learning and growing.   
 
The team in first place may have fifty students, twenty parent volunteers, fifteen technical 
mentors and a budget in excess of two hundred thousand. While the last place team may 
have three students, one mentor and be supported by the first place team on a thousand 
dollars (this happens more often than you would think).  
 
Those three students however who came in last were not a bee in a hive - they were a 
beaver building a dam. Every aspect from mechanical construction, electronics and 
software must be learned and understood to create a competing robot. Those three 
students who came in last really won and everyone at a FIRST competition knows that 
fact.   
 



So who is the MAK Team? The MAK Team is a collaboration of John Marshall high 
school (typically just Marshall High) and Eastman Kodak Company. Our name is simply 
a mash of Marshall and Kodak.  This was simple and easy to remember. Now you know 
our name, but who are we?  Much like earth we are a mid size team in a huge 
organization of teams.  
 
Marshall High school is an inner city high school that is home to some of the brightest 
minds and some of the most troubled minds. This situation causes many of Marshall’s 
students to learn little in the classroom and not really care.  
 
Twelve years ago Kodak began working with another local high school when FIRST 
started. Xerox, a cross-town neighbor of Kodak had a team with FIRST the founding year 
and inspired Kodak to begin a team. That team faded after a few years.  Two years later a 
teacher from Marshall and a HR rep from Kodak collaborated to create the MAK Team.  
 
The first few years were difficult. Many students would come to the meeting simply 
because we served pizza at break time. Often we (the mentors) would hear that it was the 
only meal they knew would always get. Typically from year to year we get 20-25 
students.  In recent years we have been successful at keeping the same students returning. 
One of the most fulfilling experiences is to see a student you taught to solder teaching 
three other students to solder the next year. This event is not unusual there are currently 
more than 1400 FIRST teams worldwide. What makes the MAK team unusual is the 
degree of impact we have on our students.   
 
Many teams brag, and rightly so, that their team has a 95% success rate.  Meaning 95% 
of their students will go to college for engineering or science related degrees.  As 
wonderful as that sounds those students would have probably done that anyways.  They 
are now just incredibly smarter via the FIRST program.  Our students don’t have a 95% 
success rate as the typical metrics go, but their starting place is different.   
 
My first meeting four years ago really opened my eyes to how lucky I am.  I always knew 
I was a little luckier than most because I grew up around cars and machines.  The son of a 
Kodak machinist, I knew my way around a car and a toolbox, but always thought of 
myself as a hack at best.  During my first meeting I was given three students and told 
begin constructing the initial electronics needed to run a simple robot drive train.  I 
thought well this is pretty easy FIRST give the team all the needed electronics; I could do 
this when I was ten.  I then laid out a wiring diagram on the board for the students 
showed them where the tools were and set them to work.  I told them to begin by 
crimping ends onto a wire and connecting them appropriately.  I returned from the 
washroom to three very confused faces.  One student, who three years later ended up 
going to college to be a HVAC technician, hands me a wire with a single crimp and says 
“is this what you mean?”  I looked at the wire and realize the wire had not been stripped.  
I look at the student and said “didn’t you know where the strippers were kept?” and he 
replied “yes, but what is the difference. The round thingy is on there.”  I then realized 
how lucky I was.   
 
Fast forward to this year; I am now on my fourth team of students. I now know that the 
electrical team is slow on work the first part of the six week build season and that my 



students will need something to do those first few weeks.  I was fortunate enough to have 
three PCB boards fabricated by Sunstone Circuits. My one returning student Kelly 
anticipated this project after last year’s mess (see pictures below) and was anxious to 
begin work. I explained what was required to assemble and test each section and they 
began to work. My seasoned student, Kelly, had a second job. Kelly was to teach the new 
kids how to solder. She gleefully watched and checked each of the newbie’s solder joints 
until she felt they were “with it”.   
 

 
Kelley hard at work.  
 
My four students Debra, Liz, John (who asked me to call him ‘Lil Bill’) and Kelly were 
now hard at work.  With an old power supply we carefully hooked up the first section that 
Debra had soldered.  Those five LEDs seemed to shine brighter than any had before. All 
of the students began working harder.  Each successful test gave them bigger smiles and a 
bigger sense of accomplishment.  One of the teachers for the team later remarked that she 
had never seen students so interested in doing work.  I think they just needed tangible 
accomplishments.  Within three meetings or about seven hours they each had a finished 
board.  This was roughly forty LEDs, fifteen resistor and a couple connectors per board.  
Debra used a set of borrowed Molex crimpers, finished the jumper wires and we turned it 
on.  The sign was so bright on axis that even 75 feet away (the length of our team room) 
it was too bright to look at for long periods of time.   
 



 
Debra soldering circuit boards for MAK sign  
 

 
John working the MAK circuits 
 



 
 
Suddenly voices were exclaiming “wow, look at that!” or “hey that’s tight!” as more and 
more of the other students saw it for the first time.  The four electronics students all 
looked very happy with their work. 
 
The official robot season was now underway. As the electronics section was being 
constructed we would typically need wires soldered to assure good connections. Due to 
the practice they received on the MAK sign I never saw a cold solder joint and the 
reaction to any request was “of course we can do that.”  
 
This year was an unusual year. The design of our robot was not as robust as previous 
years.  In years past we have been in the top five robots at every regional we went to 
(typically 60 robots) and the top 25 at nationals.   
 
In past years the robot was design more by the mentor engineers than the students so we 
tried a more hands off approach this year. Let the students design it and help them along 
instead of designing the robot and letting them help. Due to that change we placed lower 
in the competition. However we saw a wonderful change. Any malfunction or break of 
the robot would bring four or five students (all you can fit in the allowed pit area) down 
to the pits.  This was a huge change from before. Typically we would have a part break or 
motor fail and the engineers would fix it themselves or we would wander around to find 
one student and throw a wrench at them to have them do the work. This year the feeling 
of ownership and accomplishment brought them down.  



 

 
Mechanical Team hard at work 

 
 

 
Lizette  
   

Field Team  
 



 
Pit Group at Competition  
 

 
GO MAK TEAM!!  
 



 
MAK sign glowing in the background at competition.  
This year our team didn’t get to go home with gold medals but what they did go home 
with was pride and experience that will last much longer.   
 
So you’re still wondering if a student couldn’t tighten a screw?  
There have been a number of times that we have had to explain the difference between 
slotted, Phillips, Allen head, and Torx.   
 
The person who received a lesson this year on how to tighten screws was I. While 
tightening down a nut one of my students informed me I was going the wrong way.   
 
- Team 211 “The MAK Team”   
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