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Timeline for Biochemistry 2011

8/11 – Hilser prepares (brilliant) lectures. 

9&10 /11 - Hilser delivers (brilliant) lectures. 

9&10 /11 – Students learn from (brilliant) 
lectures. 

1/12– Hilser receives student evaluations.

1/12– Hilser learns that students did not learn  
from  (brilliant) lectures.

Teacher Effectiveness:
School Avg:    4:05
Hilser:             3.73 



Biochemistry at JHU

(One of) The largest single section STEM courses 

~ 400 students



How Biological Systems Work

Methods of Inquiry

Facts

Reasoning Skills

What is Biochemistry?

CORE CONCEPT



B M

At equilibrium ∆G = 0



“This is not a pipe.”
The Treachery of Images - Magritte

“This is not an equilibrium.”

Can we see a real equilibrium?



Apple wars: 
A Demonstration of Equilibrium

Images from Dickerson and Geis (1976), Chemistry, Matter, and the Universe 



Apple wars: A Demonstration of 
equilibrium and kinetics

Images from Dickerson and Geis (1976), Chemistry, Matter, and the Universe 



Apple wars: A Demonstration of 
equilibrium and kinetics

Images from Dickerson and Geis (1976), Chemistry, Matter, and the Universe 



Apple wars: At equilibrium

Man Boy





Boy’s side Old man’s side

Fetch and throw with 
BOTH hands

Fetch and throw with 
LEFT hand ONLY








Calculation of ∆G



How Biological Systems Work

Methods of Inquiry

Facts

Reasoning Skills

What is Biochemistry?

CORE CONCEPT
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The apple wars demonstration was effective at 
helping me understand and apply the concept of 

chemical equilibrium.

Response 
(%)

86%



“It wasn't until this demonstration that I had a really firm 
grasp [of equilibrium].”

“When we actively participate it is so much easier to 
remember and fully understand the information.”

“This is the first time I've actually been able to see 
[equilibrium] - it's not something that I will forget.” 

“I wouldn't have trusted the facts unless they were 
proven.”

“Really made me believe that … organized randomness 
occurs in nature.”

Apple Wars: Student Feedback



How Biological Systems Work

Methods of Inquiry

Facts

Reasoning Skills

What is Biochemistry?

CORE CONCEPT



Follow-up Clicker Questions



“This is not a pipe.”
The Treachery of Images - Magritte

“This is not an equilibrium either.”

Can we see a real equilibrium?
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