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Big questions:
What career did we choose and

why? 

1.

2. What are some similarities and

differences?

3. Why is the career so important?

4. How does robotics prepare us for a

future career?



Iterative
design
process

Define

Brainstorm/
Research

Create

Test & Improve...the process we use to
approach and find solutions

to problems.

...the task/problem,
main constraints, and
timeline.

...your design
according to the plan.

...by putting your
design in a real-life
situation. Carefully
record results and
possible changes.

... multiple ideas,
choose one and sketch
the final plan.



Last year, during the Slapshot season, we researched Software
Engineering to further our coding skills. This year, we decided
to focus on the building aspect of robotics by choosing
Mechanical Engineering. Along the way, we hope our team
learns building techniques to strengthen our construction skills
(and robot). 

Mechanical Engineering plays a crucial role in our daily lives as
it designs, develops, and maintains various mechanical systems.
Mechanical Engineers are behind the creation of many essential
products we use daily, from automobiles and airplanes to the
device you’re reading this on. They are necessary for many
prominent companies, such as NASA, Boeing Co., Apple Inc.,
Ford Motors, and more. Without them, even things as simple
(on a large scale) as a smartwatch to as complex as spacecraft
may be impossible to create efficiently.

Mechanical Engineering 
Why we chose:



Mechanical Engineers work for companies that give them
tasks and timelines, akin to many other engineers. The
constraints are the timeline or deadline, customer
requirements, cost, and regulations.

1715H's task is to build a robot. We also encounter smaller
tasks along the way. We read the manual as a team to
understand the set constraints. Additionally, we plan a
timeline as a team, which helps us ensure we have enough
time for practicing and programming. Finally, we create a
countdown to our next competition.

define
...the task/problem,
main constraints, and
timeline.

The “task” the Wright Brothers made for
themselves was to create something that
could fly. A stunning success! This is the
first ever airplane in Kitty Hawk, NC.

A page in our notebook that we used to
define this year’s challenge. 



Mechanical Engineers take existing ideas (previous models,
previous knowledge, etc.) and entwine them into their own.
For example, the idea of building a car comes from Ford’s
first design. However, each modern car looks different,
because developers have repeatedly built upon that first
design, resulting in all the advanced models we see today.
The same goes for many other fields. For their final sketch,
Mechanical Engineers create technical plans and/or
blueprints, a unique type of drawing meant to specify the
dimensions in an organized manner to aid the constructor.

1715H makes a page in our notebook of sketches for
possible solutions. Every team member has a chance to
participate. We label everything so it is easy to revisit and
build them. We select ideas based on their size, complexity,
and ease of programming. Our final draft is a labeled
technical sketch of each part (for more detail) and how they
join together, or a series of pictures to build off of.

brainstorm/
research

... multiple ideas, choose one,
and sketch the final plan.

One page of Nikki Marie Smith’s
digital rendering of Henry Ford’s
blueprints for the Ford Model T,
originally submitted by Ford  in
1903.

Part of our preliminary research for this
year’s challenge.



create 
...your design
according to the plan.

A look at the complex, global supply
chain and dozens of minerals needed to
build an iPhone (CNBC)

With countless trials (and errors), Mechanical Engineers build
their product. Depending on the size and complexity, it can
take weeks or years. When working on large constructions or
buildings, Mechanical Engineers add load-bearing beams to
the plan. These beams are parallel to the ground and
perpendicular to other joists, or beams. It helps prevent
sagging and is commonly used in basements or foundations
to support the rest of the building. We use this technique
with our chassis to support the weight of the robot (Our team
calls this the waffle design).
We take about a month and a half to build a fully functioning
robot, and sometimes we must re-build. 1715H devotes
several pages in our notebook to the building process of our
robot, making sure to address even the minute details. While
building, we must pay attention to how the robot supports its
weight and stability, as they are crucial factors in determining
our success in competitions. 

Our create step is
building our robot. 
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test &
improve

After many small trials while building, Mechanical Engineers are
ready to put their construction to the actual test. They want to
ensure every piece of their creation functions flawlessly before
releasing it. They often put their design in real-life scenarios.
Recently, NASA engineers put their James Webb telescope in a
zero-gravity vacuum environment similar to outer space to test their
design. They use their test results and monitor their customers’
reactions, product outputs, and more to improve their design or
other designs in a later release.

1715H runs countless practice matches and mock scenarios to
ensure our robot functions smoothly, and if something goes wrong,
we can fix it efficiently. After a competition, we perform a reflection
where we discuss the pros, cons, and new ideas. It helps us
recognize the new tasks to work on and provides ideas for
improving our performance.

...by putting your
design in a real-life
situation.

Northrop Grumman and NASA Complete
Environmental Testing on the James
Webb Space Telescope | Northrop
Grumman Newsroom

Part of our first competition
reflection of the season. We use it
to improve for our next one.
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Mind Hackers vs
Mechanical Engineers

similarities &
differences

The main similarity between Mechanical Engineers and
1715H mindHackers is what we do. We both work on
building and refining systems. We both follow an
engineering design process to facilitate our work. We
both have competition, but for 1715H, our competition
is other teams, and for Mechanical Engineers, the
competition is other companies.

We have as many differences as we do similarities. Mechanical
Engineers are far more advanced in engineering than we are.
And while their projects can take months and even years
because of their size and complexity, we only take about ten
months for the entire season. Furthermore, Mechanical
Engineers use tools superior to ours to create their structures,
ranging from 3D printers to metal beams, while we only use
materials like plastic beams and pins.



How does participating in
Robotics prepare us for a

future career? 
Our team has learned many essential lessons just by

partaking in VEX. Not only have we learned skills to help us
in future STEM explorations, we learned skills that apply to
any career. Be it a first, second, or fourth-year student, we

all have something new to learn from robotics.

While participating in VEX
robotics, we learned many
STEM skills used in various
careers. We used an iterative
design process similar to those
of professional engineers, real-
life coding and building
techniques, and more.

Be it inside the team or alliances,
cooperation is the key.
Cooperation is the difference
between a team and a random
group of people. To perform well
in robotics, we must cooperate.
The same theory also applies to
working on a team in a future
career. 

Things can and will go wrong.
Participating in robotics fostered
our ability to face those
problems. We must demonstrate
perseverance while debugging
code, meeting criteria, fixing our
build, and more, and we must
do the same in future jobs when
something goes awry.
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