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Our Class: Biomechanics
• Core departmental course
• 80-100 Undergraduates 
• Varying degree of MATLAB experience

• Analyze human movement using basic principles of engineering 
mechanics as tools for discovery and understanding

Biostatics Tissue BiomechanicsBiodynamics



Flipped Classroom
• Pedagogical model with traditional lecture and 

practice components reversed 

• Face-to-face classroom time utilized for 
interactive group problems solving and 
discussion of difficult concepts 

• Need for engineering graduates to be able to 
solve real-world problems and work in teams 

Walvoord et al. (1998) SF: Jossey-Bass
Lage et al. (2000) J Econ Educ
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In-Class Time: ACL Example
• You are testing ACL reconstructions with an orthopedic 

surgeon. You record the following load-deformation data for an 
experimental ACL reconstruction in an animal model. The 
harvested reconstructions were tested in tension until the 
ligament reached failure. The AVL cross-sectional area was 126 
mm2 and the bone-to-bone resting length of the ligament was 
29.5mm. Plot the stress strain curve and determine the  
mechanical properties listed below. 

• Young’s Modulus
• Yield Strength
• Ultimate Strength
• Rupture Strength

Displacement 
(mm)

Load (N)

0.00 0
0.01 0
0.02 10
0.03 37
0.04 96… …
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Course Structure
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• 10-15 min content based lectures
• In-Class Time

• Active learning
• Homework
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Teaching MATLAB
• MATLAB Onramp
• MATLAB Grader for introduction
• Homework assignments 

completed on LMS
• Analysis in MATLAB and submit 

answers in LMS
• Upload



Teaching MATLAB
• Data analysis in lab setting



Conclusion
• Success of course model

• Remote learning
• Applied examples
• Self paced learning
• Professional development

• Future Work
• MATLAB problems in an exam
• Continue to build MATLAB grader 

questions
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Thank You!

cmwille@wisc.edu
Christa Wille, PT, DPT


