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Reflection:

The six months that we have been laboriously working on this project have been a journey of
learning and self-growth. Though this journey has been difficult at times, it ultimately turned out
to be a very rewarding experience. Through this design process, we have cultivated new skills
including circuitry, soldering, lasering, and 3D printing. And more importantly, we have learned

how to operate effectively and empathetically as a team.

We would be in dissent if we tried to proclaim that this process was "easy" and that we faced no
obstacles. So to exercise honesty, we acknowledge that we have had many challenges over the
last six months. Our main obstacle was simply time. Many of us are involved in varsity sports
and extracurricular activities that demand a large portion of our time. As a result, it was very
difficult for us to get all 10 members together to make plans and make a great quantity of
progress. We had many late school nights and long weekend work sessions in order to make up
for lost time after school. And while we struggled to find work time, ultimately we are for the

better as our time management skills have never been stronger.

The most important lesson that we learned from this process was the importance of teamwork.
Our teamwork skills are what ultimately led us to our success in completing the machine, as
great ideas do not occur in a vacuum but rather in a collaborative environment. Designing the
Rube Goldberg Machine required us to work collaboratively and be more empathetic towards
each other's struggles. This was not always easy. One thing that we as a group struggled with
agreeing on was where on the board we should put the transitions for the next time frame.
There are two groups on either side of each time transition: one between past and present, and
one between present and future. The problem was that each group working on its respective
time frame had visions of how they wanted to start and end their section. However, the sections
that had a transition in between them had to line up. In order to solve this problem, each of the
groups communicated effectively with each other and compromised when necessary. As a

result, we were able to create a cohesive plan and an even more cohesive team.

Another important lesson we learned was how necessary it is to fully engage in the design
process. Initially, we were impelled to jump right into building our machine without any
preparation or planning. However, as we quickly tried to push ideas and objects onto the board,

we were met with chaos. Thus, we realized how essential it was to immerse ourselves in the full




design process. We went back to the drawing board, first making intricate sketches for all of our
ideas. We then made prototypes fo test out our more "risky" steps and examine them for flaws.
In the future group, we found with one of our prototypes that our ball would not have enough
momentum to knock down a tower of wood. So we kept adjusting the incline that the ball was
rolling on and the position of the wooden tower until we had a successful reaction. If we had just
skipped right to putting this step in our machine, we would have been faced with a failed step in
the middle of our design, which would have led to excess stress and chaos. Overall, we learned
that planning, testing, gaining insight, and ultimately retesting were crucial parts of making our
machine, as they allowed us to improve and refine our design so that all the reactions could

proceed effectively.

We also gained an appreciation for the many hard skills that go into engineering a machine of
this magnitude. One problem we had while building our machine was attaching our slanted
tracks to the flat wooden walls. To solve this problem, one of our group members, Courtney, had
to learn how to 3D print. She desighed and printed hinges that allowed for the fracks to lay flush
against the walls. Another one of the group members, Annie, had to learn how to solder in order
to securely connect the different parts of our electric circuit. She also had to learn patience as
she spent long amounts of time carefully melting the metal without making a mistake and

wrecking the whole circuit.

We would be misguided if we did not mention the importance of our theme in the success of our
project. Because we are a team of all women, we knew how important it was to incorporate
successful women in STEM into our project. Throughout history, women have faced much
discrimination in the STEM fields, and oftentimes their work has gone unnoticed. But we wanted
to celebrate all of the amazing contributions and advancements that they have made to STEM,
and more specifically, space. So we highlighted various brilliant women in our past section,
including Sally Ride, Mary Jackson, and Katherine Johnson. Our ending step also features a
woman landing on a planet to signify our prediction; that a woman will break the glass ceiling
and land on Mars. We know it was crucial to do this theme to not only challenge traditional
gender stereotypes but also to inspire the millions of young women to take charge and make a

difference in STEM, just as we have ourselves.

In conclusion, the journey of making our Rube Goldberg for the Machine Design Contest has
been challenging but fruitful. As we all go on to our future careers as engineers, politicians, and

doctors and become the future builders of the world, we can use these skills that we have




learned to find true success. We also wish that our hard work, courage, and dedication to this

project will inspire all the young girls in the world to go into STEM and take the world by storm.
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