
A Revised Version of 
Shoe Inserts That Reduce 
Pain



Define Problem 

Develop/Design better shoe insoles in 
order to reduce foot and knee pain.



Criteria & Constraints

Constraints (Limitations and Conditions)

1. The cost of the materials

2. The amount of material that can go in the shoe

3. The amount of materials that can be purchased

Criteria (standards or features to be measured)

1. The ability to fit in all shoe sizes

2. The amount of materials used

3. Equality in different materials used



Research

• A revised version of shoe inserts that reduce pain on the 
feet and knees.

• Orthopedic inserts can help but they cost a lot of money.
• Over the counter inserts are cheaper but they don’t work 

as well.
• High and low arches make a difference in the type of 

insert.



5 Vocab words you need to know

1. Insole {a loose thin strip placed inside a shoe for warmth or comfort}

2. Orthopedic {marked by of affected with a skeletal deformity, disorder, or injury}

3. Shoe {an outer covering for the human foot}

4. Arch {either of two vaulted portions of the bony structure of the foot}

5. Pain {a localized or generalized unpleasant bodily sensation or complex of sensations that 
causes mild to severe physical discomfort and emotional distress and typically results from 
bodily disorder}



Sketches and Concept Rubric



Materials 

● 115 grams of Rubber Plastic
● 30 cm x 30 cm x 2.54 cm of Poly foam
● 226 grams of popsicle sticks
● Scissors
● Super Glue



Procedure

1. Cut the poly foam to fit in a size 5 womens shoe
2. Cut the poly foam in half down the side

3. Put in a layer of popsicle sticks

4. Put in a layer of rubber plastic on top of the popsicle sticks

5. Put the top layer of poly foam back on top and super glue it together

6. Cut a layer of rubber foam to fit the arch and glue it where the arch would be



Data Collection Table

Days tested Level of pain Observations

Day 1 There is still pain in the knee, but less 

pain in the foot.

After wearing the insert for 10 hours the 

padding got less comfortable and got 

flattened into the bottom of the shoe.

Day 2 There is still pain in the knee, but no pain 

in the foot.

After wearing the insert for 10 hours 

there was no pain in the foot. The 

padding was less flattened, and 

supported the arch.

Day 3 There was less pain in the knee, and 

little pain in the foot.

After wearing the insert for 10 hours 

there was little pain but the padding was 

almost flattened.

Day 4 There was no pain in the knee or the 

foot.

After wearing the insert for 10 hours the 

support felt unstable and the padding 

was almost flattened.



Data Analysis Graph



Critique and Redesign 

Prototype A 

• Arch had fair amount of support, and comfort in heel
• At day 2 the bottom support snapped in half, and padding flattened at the end 

of the day
• I could make the padding so it has more support in the foot and it doesn't 

flatten

Prototype B 

• Arch had a lot of support, and comfort and support in the whole foot
• The padding was starting to flatten at day 3, but didn’t flatten all of the way
• I could put extra support in the middle of the padding so it flattens less



Evaluate Solutions

o Prototype A was not very effective by day 4 Prototype A felt like a normal shoe. Prototype 
B was more effective than Prototype A, although on Prototype B the padding kept getting 
flattened by the end of the day. There was still comfort but less comfort on the foot where 
there was supposed to be comfort., for Prototype A on day 2 the support beams broke and 
by the end of each day the padding was completely flattened. I could add more padding on 
the bottom of the insert. For Prototype B by day four the padding was almost flattened and 
there was not enough support. I could add more support in the middle of the padding, so 
the padding flattens less, and there is not too little support. 

o A good evaluation answers the following questions:
1. Did your design solve the problem?

No, design A did not solve my problem. The support kept breaking and was not very 
comfortable.

Yes, design B did solve my problem. Although the padding was almost flattened by day 
4, the design was comfortable and there was support even though there wasn't enough of 
it.

1. I tested my prototypes by having my mom wear it in one shoe and not the other for her 
whole work week.  Prototype B performed the best, it was most comfortable and had 
more support than Prototype A. 

2. To improve my final prototype further I could add more support in the middle of the 
insert and lessen the padding so it fits in the shoe easier.



Application

• My prototype would impact the world greatly because over 50% of the population 
has feet problems and wants to have less pain in their feet, and that is what my 
prototype does.

• If I were to do this again or extend it, I would start to make more of them and try 
different ways to make them.
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