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The Learning Technology Incuba tor (LTi) program promotes 
innova tive projects tha t seek to solve common instructiona l 
cha llenges and show potentia l to improve teaching and 
lea rning broadly across the curriculum. LTi is an initia tive of 
A&S Learning Design and Technology, a  faculty support unit 
in the College and Gradua te School of Arts & Sciences.



TOPICS TO BE COVERED

1. Overview of the courses

2. Learning objectives

3. Issues and proposed solution

4. Implementa tion of the solution with examples

5. Results from students’ eva lua tions

6. Lessons lea rned
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1. OVERVIEW OF THE COURSE(S)

PHYS1429/ 2030/2040/2419

• 1- credit  int roductory courses for engineers a nd pre- medica l 
students. Run the sa me wa y. Sepa ra te gra de from lecture

• La rge enrollment  (~1200 in the Spring a nd ~800 in the Fa ll)

• Split  into ~35- 50 sect ions of 26 students

• Ea ch sect ion is led by 2 or 3 TA (gra d a nd UG) ~40 TAs tota l

• TAs a re t ra ined weekly for ea ch experiment  

• 3- 4 gra ders per course (7 tota l) to ensure consistency. Tra ined 
weekly a nd checked weekly
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COURSE EVALUATIONS ARE ENTIRELY STUDENT DRIVEN

• The course Increa sed my enthusia sm for the topic = Enthusia sm

• I ga ined a  deeper understa nding of the subject  ma t ter = Understa nding

• Avera ge t ime spent  outside the cla ss = Time

• The inst ructor fostered a n environment  where I felt  va lued a s a n individua l a nd tha t  I 
belonged in the cla ss = Belong 

• The inst ructor crea ted a n environment  tha t  respected difference a nd welcomed 
diverse perspect ives = Respect

• Overa ll, the inst ructor wa s a n effect ive tea cher = Effect ive
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2. LEARNING OBJECTIVES

1. Teach a  systematic way of solving problems

2. Provide practice in problem- solving in group setting

3. Connect your pure mathematica l skills to constructing 
rea listic physica l models

4. Promote development of your ora l and written 
communica tion skills

5. Demonstra te the applicability of physica l principles to 
life- science- based problems

6. Inspire confidence in your ability to make measurements, 
and ana lyze and interpret da ta

Each lea rning objective is supported by either an individua l lab and/or a  consistent requirement throughout the semester



3. IDENTIFYING THE ISSUE(S)

Too ma ny objectives for a  1- credit  course!

Wha t things ca n be dropped? Wha t needs to be preserved? 
Are there other things we need to be looking a t? For 
exa mple, should ma th prep be of grea ter concern?
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* Da ta  from Jency Sundara ra jan 
and Rebecca  Grouchy



After a  lot  of soul sea rching, we decided to sa crifice one lea rning object ive

(4) -  promote development  of your ora l a nd writ ten communica t ions skills 

a nd to significa nt ly ea se up on goa ls

(2) -  provide practice in problem-solving in a group setting and 

(6) -  inspire confidence in your ability to take measurements, and analyze and interpret data

by eliminating group free response lab reports and providing a more “cookie-cutter” approach to data 
analysis with more structured steps

We decided to “double down” on 

(1) - systematic problem solving 

(3) - connecting pure mathematical skills to physical models

(5) - demonstrating the applicability of physical principles to life-science based problems and

keeping thorough uncertainty analysis in (6) - inspire confidence in your ability to take measurements, and 
analyze and interpret data
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Instead of free response lab reports I wrote a  series of “user- input” post- lab modules. 

1. All answers a re graded immedia tely by a  computer so there is no grader 
subjectivity or delay. It a lso frees 7 GTAs to be in the cla ssroom.

2. Free response portions were replaced with Multiple Choice or Multi Select , but a ll 
options a re common misconceptions from hundreds of actua l reports.

3. All ana lysis and conclusion questions a re individua lized based on the da ta  entered 
by the students. 

Show examples: “Ankle tackle” from phys- I and “Nervous breakdown” from phys- II

4. Implementa tion of the solution with examples
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You a re working in a  sports medicine clinic and have been closely following the 
conversa tion surrounding concussions in footba ll and the changes to the sport necessa ry 
to prevent them. Not being a  neurologist , you decide to focus on another angle of the 
question and try to determine which injuries may appear in higher numbers if the sport 
evolves to mainly consist of plays tha t have not come under recent scrutiny for 
producing head trauma.

As a  first step, you decide to investiga te a  move known as the “ankle tackle,” in which a  
defender brings a  ba ll- ca rrying offensive player down by diving to the ground and 
pulling their feet out from under them. Your goa l is to determine whether such a  move is 
more likely to result in knee or ankle injuries, both of which a lready occur rela tively often 
in footba ll.

Your question can be summarized as follows: if a  strong force is applied to a  player’s 
feet , does he experience more damaging (grea ter) tension in the tendons and ligaments 
of his knees or of his ankles? To simula te this situa tion, you decide to use a  system of 
connected ca rts to represent the sections of the player’s leg, a  hanging mass to 
represent force applied to the foot , and connecting strings serving as a  model for 
connective tendons and ligaments.

Ankle tackle problem (2030/1429 lab 6)
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You a re doing resea rch on damaged nerve cells and hope to ga in a  better 
understanding of how the damage can most easily be diagnosed and therefore 
addressed. You know tha t on a  simple level, the transmission mechanism for signa ls in 
nerve cells is electrica l in na ture, and you a im to ga in a  deeper understanding of how 
the transmission of electrica l signa ls through conductors origina tes.

Damage to the myelin shea th tha t insula tes the axon can disrupt the transmission of 
signa ls and thus crea te major problems. Your goa l is to determine a  non- invasive 
method for diagnosing where a long the axon the damage has occurred so tha t repa ir 
efforts can ta rget the appropria te region with minimal disruption to hea lthy cells.

You will model the damaged axon and electrica l ground with which it has come in 
contact using highly- resistive wires. An electrica l short will represent the region of 
damage tha t a ffects the transmission of the signa l.

Nervous breakdown problem (2040/2419 Lab 2C)
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5. Results from students’ eva lua tions phys- I 
(implemented in Spring2024)
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5. Results from students’ eva lua tions phys- II 
(implemented in Fa ll 2024)
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In my experience the following factors influence the eva lua tions nega tively

1. High inquiry level of the assignments
 a . Even slightly open- ended problem sta tements
        b. Self- governed measurement plans
        c. Generic instead of specific rubrics 
        e. Any perceived or actua l subjectivity in grading

2. Truly collabora tive/group work in and out of the class

3. Any amount of work outside the class (for 1- credit cla ss)

4. Anything tha t resembles “grunt work” science: uncerta inty ca lcula tions, da ta  tabula tion, lab 
journa ls (paper/electronic), proper graph/report formatting etc. = “busy work”

All of which a re proven good pedagogica l practices!! PICK YOUR HILL TO DIE ON and ca rry on!

6. Lessons lea rned
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