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Flipping Biochemistry 
 
Proposed Teaching Project 
 
The traditional lecture approach to teaching biochemistry works like 
this: the instructor delivers information during scheduled class time 
while students passively take notes.  Students leave lecture and 
attempt to work on problems or papers outside of class time.  As a 
CTL teaching fellow, I plan to flip this around.  In some institutions, 
instructors of a “flipped” course post online lectures that constitute their 
sole activity outside the classroom.  I do not intend to do that.  My 
approach has been to develop paired resources that will enhance 
learning about Biochemistry.  Each pair will consist of (1) a preparatory 
resource to be completed before class and (2) in-class problems or 
activities.  
 
The preparatory resources will reduce the need for extensive lectures 
and will include: 

1. Video tutorials 
2. Animations 
3. Article bank (popular press and scientific literature) 

 
The paired in-class activities will take up some of the time normally 
spent lecturing and will include: 

1. Problems 
2. Model building 
3. Data analysis 

 
Examples of Paired Resources under Development: 
 

1. Amino Acids and Proteins 
 
I will ask students to read 
a review article on the 
topic of the evolutionary 
basis for selection of 20 
specific amino acids for 
protein synthesis.  I will 
also ask them to consider 
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the following peptide sequence and to carry out tasks (a) and (b) 
before class: 
Leu-Glu-Glu-Val-Phe-Ser-Gln-Leu-Cys-Thr-His-Val-Glu-Thr-Leu-Lys 
 a. Identify hydrophobic, hydrophilic and ionizable residues. 
 b. This sequence forms an a helix.  Construct a visual 
picture of the types of secondary and tertiary structures of 
proteins.  Explain the molecular interactions that control protein 
structure formation and stability. 
 
The paired in-class activity 
in this case will be to work 
with a partner to 
determine how to space 
out the amino acids in a 
helical plot.   
 
 
 
This will enable students to better 
understand molecular interactions that 
control protein structure formation and stability. 
 
Students will then work in teams to build a model of this peptide 
using either molecular models or a styrofoal cylinder and pipe 
cleaners.   
 

2. Enzyme Kinetics 
Prior to our enzyme kinetics lab, students will be asked to carry out a 
virtual lab 
(http://www.wiley.com/college/pratt/0471393878/student/animations/en
zyme_kinetics) and to bring their results to class.  It has been my 
experience that a significant number of students do not understand 
concepts of chemical equilibrium.  This out-of–class activity will help 
students visualize the data and come to class better prepared for level-
appropriate concepts.  The paired in-class activity in this case will be 
to work with the data they collected virtually so that they can calculate 
kinetic parameters such as: 

a. KM and VMAX  
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b. Kcat and the catalytic efficiency (Kcat/ KM)  
I expect to be able to discuss the meaning of these parameters in 
depth and how these parameters serve as a basis for physiological 
adaptations and even for drug development. 
 

3. Energy: Mechanism for ATP synthesis 
The mechanism for ATP synthesis is not easy to illustrate in a 
diagram.  This is an example of the diagram from a popular 
Biochemistry textbook: 

 
Figure borrowed from the 6th edition of Berg’s Biochemistry 

 

I have found several videos that students can watch prior to class to 
foster a better understanding of this elegant mechanism.  One 
example can be viewed at: 

• http://www.youtube.com/watch?v=PjdPTY1wHdQ 
I expect to couple this effort to an in-class discussion of the clinical 
significance of energy metabolism.  One possible article we may 
discuss would be: 

 
4. Energy: Q-cycle 
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The Q-cycle provides a framework for understanding the relationship 
between electron transport and H+ ion translocation.  It is also not easy 
to develop images that do it justice. Here is an example of an image 
from a popular Biochemistry textbook: 
 

 
Figure borrowed from the 6th edition of Berg’s Biochemistry 

 
I am still searching for an effective task for students to complete prior 
to class.  The two videos available online are not satisfactory.  These 
videos are available at: 
http://www.youtube.com/watch?v=rTrLWGQDB0Q 
  
http://www.youtube.com/watch?v=GaWM6yTE1Wg 
 
I am considering developing my own animation to help students better 
understand this important concept. 
 
 
Impact on Teaching and Concluding Remarks 
 
The redesigned biochemistry course will launch in the fall of 2014.  
The four examples above will be expanded during the summer with the 
goal of developing more independence and confidence in the students 
as they carry on work outside the classroom.  This will open up time in 
class to discuss topics in depth and help students understand their 
significance and applications. 
 
The Center for Teaching and Learning has provided a great setting to 
discuss ideas about teaching and to discuss our teaching projects 
plans.  I feel part of a community that cares about teaching and about 
providing the best possible experience for our students.  


