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(1) Motivation,  
Not Information 
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Love is a better teacher than duty 
- Albert Einstein 
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Motivation, not Information 

• Willpower (hyperbolic discounting) 
• Due dates (self-commitment) 
• Peer support (forums, outside groups) 
• Faculty encouragement (email) 
• Pride of accomplishment 
• Authenticity of course/instructors/institution 
• Early adopter (community) 
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(2) It’s the Learner, Stupid 

8 



• Learning results from what 
the student does and 
thinks and only from what 
the student does and 
thinks. The teacher can 
advance learning only by 
influencing what the 
student does to learn.                   
- Herb Simon 



For when you don’t 
know what’s going on 



“what the student does” 

• Problem first, then explanation (Peer learning) 
• Make students predict (see it is wrong) 
• (They didn’t like that.) 
• Experiments with more open-ended problems 



• “Richard Hamming told me his secret: First 
get together the problem sets and exams 
that you want the students to be able to 
solve.  Then write a book that will teach 
them how to solve them.”  -- Hal Varian 
(1993) 
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(3) Mastery Learning 
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Hal Abelson photo by austinevan 
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•  The average under tutoring [with mastery learning]  
was about two standard deviations above the  
average of the control.     (Benjamin Bloom, 1984) 



Was 
Bloom 
Right? 
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(4) Disruptive Technologies 
Disaggregate Industries 
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Disaggregation 

• Research vs. Teaching 
• Learning vs. Evaluation 
• Admission vs. Learning vs. Graduation 
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(5) We (or at Least I)  
Don’t Know  
What Media to Use 
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Lectures were once 
useful, but now, when all 
can read, and books so 
numerous, lectures are 
unnecessary. If your 
attention fails and you 
miss part of a lecture it is 
lost; you cannot go back 
as you do upon a book. 
 
              - 1791 
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def qsort(A):  
    if len(A) <= 1:  
        return A  
    LT, EQ, GT = []  
    pivot = A[randrange(len(A))]  
    for x in A:  
        if x < pivot:  
            LT.append(x)  
        elif x > pivot:  
            GT.append(x)  
        else:  
            EQ.append(x)  
    return qsort(LT) + EQ + qsort(GT)"

Programming as a Media 



def qsort(A):  
    if len(A) <= 1:  
        return A  
    LT = EQ = GT = []  
    pivot = A[randrange(len(A))]  
    for x in A:  
        if x < pivot:  
            LT.append(x)  
        elif x > pivot:  
            GT.append(x)  
        else:  
            EQ.append(x)  
    return qsort(LT) + EQ + qsort(GT)"



def qsort(A):  
    if len(A) <= 1:  
        return A  
    LT, EQ, GT = [], [], []     
    pivot = A[randrange(len(A))]  
    for x in A:  
        if x < pivot:  
            LT.append(x)  
        elif x > pivot:  
            GT.append(x)  
        else:  
            EQ.append(x)  
    return qsort(LT) + EQ + qsort(GT)"



(6) We can build big things; 
Can we build a big course? 
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Modern sequencing 
methods (11 min) 

Genomic economics 
(8 min) 

Personalized 
medicine (13 min) 

History: The Human 
Genome Project (12 

min) 

Modern Genomics!Genes and alleles (10 
min) 

Basic Genetics  
Refresher (OPTIONAL)!

!

Mendelian  
inheritance  

(13 min) 

What is DNA?   
(12 min) 

Genetic testing in the 
commercial world (11 

min) 

Protecting privacy (9 
minutes) 

Case study: direct-to-
consumer genetics (12 

min) 

Case study: family 
planning (13 min) 

Commercial Genomics  
(OPTIONAL)!

Authored Multipath Sequence 







Courseware Engineering? 
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