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Team Collaboration
(1) How was your team formed? Was your team assigned or did you choose to work with each other?

Please see page 8 in the attached PDF file

(2) Provide a detailed description of each team member’s responsibilities and jobs during your work on the Mission Folder.

Please see page 9 in the attached PDF file

(3) Did your team face any problems working together? If so, how did you solve them? If not, why do you think you were able to work together so well?

Please see page 10-11 in the attached PDF file

(4) What were some possible advantages to working together as a team on this project? How would working as individuals have made this project more difficult?

Please see page 12 in the attached PDF file
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According to the arthritis Foundation, more than 54 million adults and almost 300,000 children in the U.S. have arthritis or another type

of rheumatic disease, and by conservative estimates, this number is expected to increase 49% by 2040. Physiotherapy and Medication

for people with arthritis costs nearly $200B annually, and requires patients to visit doctors multiple times weekly. We have built a Virtual

Physiotherapy experience that allows people with arthritis to exercise virtually anytime in the comfort of their own homes for less than

$150 instead of monthly recurring expenses.

Engineering Design  

Problem Statement

(1) What problem in your community will your team attempt to solve using the engineering design process? Why did your team choose this problem to try to solve?

Please see pages 19 in the attached PDF file

(2) Research your problem. You must learn more about the problem you are trying to solve and also what possible solutions already exist. Find AT LEAST 10
different resources and list them here. They should include books, periodicals (magazines, journals, etc.), websites, experts, and any other resources you can think
of. Be specific when listing them, and do not list your search engine (Google, etc.) as a resource.

Please see page 20 and pages 86-89 in the attached PDF

(3) What did you find out about your problem that you didn’t know before? What kinds of possible solutions already exist? Be sure to put this in your OWN words,
do not just copy And paste information. Also, be sure to cite your sources.

Please see pages 21-24 in the attached PDF

Design Development

(4) What MUST be a part of your solution? These are called the criteria. Explain what criteria are needed to solve the problem. Make sure your criteria are
measureable, connected to the problem, and related to your research.

Please see page 25 in the attached PDF

(5) What limits are there on your solution? These are called constraints. Does it need to be a certain size? A certain weight? Is the cost a factor? Write down all of
the limits on your solution.

Please see page 26 in the attached PDF
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(6) Based on your criteria and constraints, what is your proposed solution to the problem you chose? Explain what it will look like and how it will work. If you can,
include a detailed, labeled drawing.

Please see page 27 in the attached PDF

(7) How will you test your solution? The BEST way to test your solution is to build a working model or a prototype that you can actually use. Or you can guess how
your solution will work BASED ON your research. Which method will you use and why?

Please see page 28-31 in the attached PDF

Build Model or Prototype

(8) If you built a prototype or model, explain how you built your prototype or model, step-by-step including ALL SAFETY PRECAUTIONS. If you guessed how your
solution would work BASED ON your research, explain important information from your research that you used to prove how your solution would work and be sure
to cite your sources.

Please see pages 31 and 33 in the attached PDF

Test Model or Prototype

(9) Explain how you tested your prototype or model. Be sure to include every step of your testing including all safety precautions that were taken. If not stated it will
be assumed no safety precautions were taken. If you are using research to guess how your solution will work, explain step-by-step how it will work and why.

Please see pages 31, 33, 56-63 in the attached PDF

(10) What problems did you find with your solution? Be specific since you will need to redesign based on these problems.

Please see pages 77-79 in the attached PDF

(11) Describe all of the changes you made to your prototype or model (or proposed prototype) after your first test. Why will these changes improve your solution?

Please see page 77-79 in the attached PDF

(12) Present the data you collected from your tests or from your research. If you tested a prototype or model then include all of the numbers you gathered during
your testing and all observations you made. Use of graphs and charts is HIGHLY encouraged. If you used research to prove how your solution would work, be sure
to include all of the numbers, charts, and graphs you used to make your case. Be sure that all data is related to your solution.

Please see pages 34-56, 64-76 in the attached PDF

(13) What are your potential sources of error? Remember, this doesn’t mean "Did everything work?", all tests have potential sources of error, so make sure you
understand what that means. Explain how these sources of error could have affected your results.

Please see page 77-79 in the attached PDF

Drawing Conclusions

(14) What conclusions can you draw based on the data you gathered during your tests? Your conclusion should be related to your original problem and your testing,
include the data you collected, and refer to your proposed solution.

Please see page 80-82 in the attached PDF
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According to the arthritis Foundation, more than 54 million adults and almost 300,000 children in the U.S. have arthritis or another type

of rheumatic disease, and by conservative estimates, this number is expected to increase 49% by 2040. Physiotherapy and Medication

for people with arthritis costs nearly $200B annually, and requires patients to visit doctors multiple times weekly. We have built a Virtual

Physiotherapy experience that allows people with arthritis to exercise virtually anytime in the comfort of their own homes for less than

$150 instead of monthly recurring expenses.

Community Benefit
(1) Explain how investigating the problem your team chose will help the community. Be sure to include the impacts your research will have on individuals,
businesses, organizations, and the environment in your community (if any). Make it very clear why solving this problem would help your community.

Please see pages 84-86 in the attached PDF file
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Mission Verification
We have reviewed the eCYBERMISSION Rules and Guidelines

Yes

We have worked with our Team Advisor and we have discussed the possible risks involved in the project and completed the Risk Assessment Form (and attached it
to our Mission Folder).
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Yes

The project involves hazardous chemicals, activities, or devices.

No

The project involves potentially hazardous biological agents (If yes, complete this form and attach to your Mission Folder).

No

We acknowledge that we followed proper safety precautions during the work on our project.

Yes

The project involves testing one or more of the following and requires prior approval by an Institutional Review Board (IRB):

Humans

Yes

Non-Human Vertebrates

No

You will need to include an abstract of 250 words or less. As part of the abstract you will need to describe your project and explain how you used STEM (Science,
Technology, Engineering and Mathematics) to improve your community

For IRB form please see page 7 

According to the arthritis Foundation, more than 54 million adults and almost 300,000 children have arthritis or another type of rheumatic disease, the leading cause of
disability among adults in the US, costing nearly $200B annually in physiotherapy and medication. “arthritis” is an informal way of referring to joint pain or joint disease.
People of all ages, genders and races can and do have arthritis. By conservative estimates, the number of adults in the U.S. with doctor-diagnosed arthritis is projected to
increase 49 percent to 78.4 million by 2040. Based on the research Physical activity and physical therapy can reduce pain and improve physical function by about 40 percent.
Existing solutions require patients to visit physiotherapists multiple times weekly and is cost prohibitive. We asked ourselves, ”how can we cost-effectively and reliably offer a
virtual physiotherapy experience for people with arthritis?”, and have built a Virtual PhysioTherapist solution that allows people with arthritis to exercise virtually anytime in the
comfort of their own homes without excessive premiums or recurring expenses. We offer a set of exercise routines via enjoyable video games for PC/Mac that allows people
of all ages to play by exercising. Based on the patient's age group and performance, we adjust the complexity level of those routines, tracking daily, weekly and monthly
progress that can be viewed by both the patients and therapists online. We have received positive feedback from both patients and physiotherapists on the viability of our
solution. In the future, we hope to expand our set of exercise routines and games to address multiple forms of arthritis and also share statistics with family and doctors to
keep them informed of patients' progress.
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