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Discovery STEM Students Design Ankle Foot Orthosis Prototypes  
 
Seventh graders at Discovery Middle 
School used their design skills to try to 
help students their age with cerebral 
palsy. 
 
Students in the Design & Modeling STEM 
class taught by Amber Denault split into 
groups of two or three to design an ankle 
foot orthosis for individuals with cerebral 
palsy. They were given specific criteria to 
meet and did not have examples to base 
their designs off of in the beginning. This 
is the second year and fourth semester this 
project has been completed in the class. 
 
“They must use the Engineering Design 
Process to solve this problem,” Denault said. “They do 
research, come up with ideas, narrow down the ideas, 
build and test a prototype, evaluate the solution, and 
present their solution to our guest judge panel.” 
 
Cerebral palsy, the most common motor disability in 
childhood, affects a person’s ability to move and maintain 
balance and posture. Abnormal brain development or 
damage impacts individuals with CP’s ability to control 
their muscles. It can cause individuals to need specialized 
equipment and orthoses in order to walk. 
 
An ankle foot orthosis is among the most common piece of 
equipment to aid individuals with CP. The orthosis 
attaches at the foot and lower leg and helps to keep the 
sole of the individual’s foot flat to the ground rather than 
on the toe. This creates a stable foundation to help the 
individual maintain balance while walking. 
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The Design & Modeling students 
were tasked with creating an 
orthosis that would restrict the 
foot from extending downward at 
the ankle or pointing the toes, but 
would extend upward at the ankle, 
place the foot flat while standing, 
provide heel and arch support, be 
comfortable for the wearer, and be 
easy to put on and take off. In 
their groups, the students used 
cardboard, bubble wrap, foam 
sheets, nylon strap, duct tape, 
dowel rods and other materials to 
create their prototypes. 
 

Further along in the design process, students were able 
to examine real orthoses that had been donated to the 
school. They were able to see the materials a real 
orthosis is made out of and how it can provide the 
necessary movement while remaining comfortable. 
 
“There was one (orthosis) big enough that the students 
could try it on and see how it would feel to wear one,” 
Denault said. “This will provide them with more 
empathy and insight when they see someone wearing 
one.” 
 
Once their prototypes were completed, each group 
presented to a panel of judges consisting of Discovery 
teachers and Physical Therapist Erica Hanson. There 
are three periods of the class and about 70 students 
total across the three periods. Different teachers joined 
the judging panel for each period, but Hanson was 
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 there for all three. The judges were given a chart 
with the criteria that was given to the students 
and they judged and asked questions based on 
that criteria. 
 
“I think having a panel helps because it is an 
outsider looking at the project with a fresh view,” 
Denault said. “It is teachers that the students 
have already had and so it was exciting to 
present to them. It also helped the students to 
work harder on their projects because there 
would be outsiders looking at them, especially 
our Physical Therapist Erica Hanson.” 
 
By completing this project, the “Design and 
Modeling” students learned how to apply the 
Engineering Design Process to a real project, 
followed through in creating their designs, and 
gained experience in public speaking and 
presenting to a panel. 
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