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NUMBER OF COURSES NUMBER OF NUMBER OF STUDENTS
AVAILABLE PARTNER UNIVERSITIES
L ]
2 532 1 107 1,479 5,266,200
Oct. 201 QOct. 2013 Oct. 201 Oct. 2013 Oct. 200 Oct. 2013
TOTAL COURSE TIME SPENT NUMBER OF
ENROLLMENTS WATCHING VIDEOS COURSE INSTRUCTORS

. 48,784,829 hours



35 of the top 60 universities
worldwide, including the #1 or
#2 ranked university in 16
countries.
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oursera makes studying easier for me. | could sit at home and learn
ke I’'m at school, no distractions just me, my head phones and my
ooks. ... | could earn certificates ... without spending a dime to get to
1y local school. It helps me a lot since my mom is in the hospital and
nancially, | cannot afford to attend school. (Amanda, Dominica)



=

wvas devastated as | had left my job and was finding out new directions
 life. | wanted to go back to academics and could not find a way to do
). One of my friend recommended Coursera and it was like a new life

) me. | was thrilled to see so many courses and so many ways of
arning. Thanks to Coursera, | got admission into one of the premier
“hools in my country and | could continue my academics. (Aarti, India)



fook the class on Experimental Genome Science... The course was

ary, very challenging, | had to do some of the coursework during lunch
t work ... There's a different kind of commitment needed in taking
nline courses. There is a stronger sense of personal integrity required
r it... | got into an interview for a job | really desire, and | mentioned
1at | was taking the Experimental Genome Science course. Now, | have
new job evaluating genomic research proposals. Funny how that
orks. (Jose, Philippines)



Two years ago | felt incredibly miserable. | am coming from a
traditional family - so | married young and all my life | was
either pregnant, breastfeeding or both.

| knew that | am talented, but all | had in life was cleaning,
feeding, cleaning, feeding, working part time... | wanted very
much to study like my classmates ... but it was very hard to find
time. | started and left, started and left. | was deeply depressed.
There was a moment ... when | tried to kill myself. But we -
humans are very tenacious of life and | survived.



At that time | found Coursera. My first course called the "game
theory" expelled the depression and the desire to die once and
forever. | feel happy and | enjoy my life and my family much
maore. In the last two years | have taken about 40 courses (I am
addicted) ... Coursera breathes life into me. It gave me hope. |
know that when my kids will grow up (in 10-15 years) | will
leave everything and go to Oxford. | dream about it...

As Charles Dickens once said: “Suffering has been stronger than
all other teaching .... | have been bent and broken, but - | hope -
into a better shape.”

(Anonymous)



grew a lot from answering the longer quizzes and wrestling with

he complex essay grading rubrics... you are not only allowing
utistic people to learn, but actually diminishing the severity of the
Iness itself. (Daniel Bergmann, USA)



The Student Experience
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In-Lecture interaction
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Video Lectures

v Week 1: Irrationality
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A Beginner's Guide to Irrational Behavior

1.1 Visusd and Decision (liusions (1916

Don't click "Continue® Yet! First, answer the below guesbon, then click subm
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Which strategy of bandage removal would you
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A Beginner's Guide to Irrational Behavior

1.1 Visusl and Decision (liusions [19-16)

Don‘t click "Continue® Yet! First, answer the below guestion, then click suom:

Lecture Quiz Bandage Remova

Which strategy of bandage removal would you
choose?
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Aultiple choice Computer programs

Question 1

Short answer (regular expression) _
Math expressions

Question 1
Albert Einstein What is the derivative of 2. wrt %9

Who discovered the theory of general relativity?

<k

Autograded Homeworks and Exercises




Introductory Physics | with Laboratory
by Dr. Michael F. Schatz

Online Labs




Introductory Physics | with Laboratory
by Dr. Michael F. Schatz

Online Labs




Introductory Physics | with Laboratory
by Dr. Michael F. Schatz

Online Labs




An Introduction to Interactive Programming in Python

Share and run code in the browser




N ' _ Coursera
o App Platform

Third-party integration
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Art and Inquiry: Museum Teaching Strategies For Your Classroom
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Mitch Duneier
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Mitch Duneier

k § & A F Princeton = _
c% 2 I E
18 .
Analysis by:

Matthew Salganik & Mitch Duneier
Princeton University Sociology Dept.

Peer score (mean)

0 & 12 18 24

Teacher score

Peer Grading




Karf Ulrich
& Penn
LaPtabel DuoSlim
laptop table portable device holder

Ramaswamy Venkatachalam Aranzazu Hurtado Ruiz
Gujarat, India Madrid, Spain

From Knowledge to Action

Neo-WD
space-efficient workdesk

5PACE _EEFICIENT

WMODE=N WOERKING DESK

Paul Mendoza
Manila, Philippines
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Synapses, Neurons and Brains
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Global community




2982 Coursera communities
lobal Network of Learning Communities
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U.S. Plans Global Network of Free Online Courses

& 24 Commerts
Coursera, a California-based venture that has enrolled five million [ Faceso0s
students in its free online courses, announced on Thursday a T3

partmership with the United States government to create “learning

hubs” around the world where students can go to get Internet access
to free courses suppiemented by weekly in-person class discussions
with local teachers or facilitators. =

Internet access

Group learning




Global Learning Hubs, 24 Countries, 5 Continents
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Data & Learning
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Self-Induced Mastery




Do, Chen Brandman, & Koller

astery Improves Outcomes




astery Improves Outcomes

Adjusted correlation cosfficient
Do. Chen Brandman. & Koller
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_ For students of similar baseline performance, mastery-based

score improvements on formative assessments correlate with

_final exam performance
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Koller, Ng, Do & Chen

Intent & Retention




Maas, Heather, Do, Brandman, Koller, Ng
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Intent & Retention




Maas, Heather, Do, Brandman, Koller, Ng

Intent & Retention




Maas, Heather, Do, Brandman, Koller, Ng
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Intent & Retention




Maas, Heather, Do, Brandman, Koller, Ng

Intent & Retention




Maas, Heather, Do, Brandman, Koller, Ng
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New Window into Human Learning




Wrong student answers

New Window into Human Learning




"The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as
One-to-One Tutoring.” B. Bloom. Educational Researcher (1984).

The 2 Sigma Problem
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"The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as
D

One-to-One Tutoring.” B. Bloom, Educational Researcher (1984).
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College is a place where a professor’s lecture
notes go straight to the students’ lecture notes,

—Edwin Emery Slosson




College is a place where a professor’s lecture
notes go straight to the students’ lecture notes,

without passing through the brains of either.

—Edwin Emery Slosson
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High-quality online content
Produced locally or adopted

The Best of Both Worlds




Take the World's Best Cou

T

High-quality online content * Active learning, problem solving
Produced locally or adopted

The Best of Both Worlds




High-quality online content * Active learning, problem solving
Produced locally or adopted * Personal attention to students

The Best of Both Worlds




>cott Rixner and Joe Warren, Rice:
I will never, ever, ever, teach a class any other way as far as | can
ell... This is so much better- | had so much more fun teaching and the
tudents learned so much more, | will never get up here and lecture. |
ust don't see the point anymore. | can do better this way.”

\drienne Williams, UCI:
This was more fun to teach than a traditional course...students were
ywake, asking questions, and much more engaged.”

(ristin Sainani, Stanford:

‘As the insfructor, | definitely preferred engaging in interactive
liscussions and exercises with the students rather than lecturing at
hem...my lectures used to take up nearly all the class time and I'd be
ushing just to get through them.”

On-campus instruction with Coursera




Fall 2011: Traditional Spring 2012: Blended

Cmdil _L mh_l

Comparison of ECE course,
University of Wisconsin Madison

Flipped Classroom Resuits (not Coursera)
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m and Maurbogne, 2005 Christian & Wharton

12 Terwiesch SRS

ite University MOQCs
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Faculty Student Campus Accessto Price Flexibility
Quality Community Ambience Faculty

MOOCs: The Blue Ocean Strategy*
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Over the next six years, India needs to create another 1,500
F T universities. .. “the low penetration of high-quality education
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e developing service-led economy™ offers huge potential to
MES develop the education market. (James Lamont, 1/30/2009)

)esperately Necessary




Wanted: 1,500 universities; apply here

Over the next six years, India needs to create another 1,500
FT universities. .. “the low penetration of high-quality education
and the growing demand for educated workers 1n a fast
e developing service-led economy” offers huge potential to
ES develop the education market. (James Lamont, 1/30/2009)

... even the most prestigious public institutions, mcluding the
[ITs. are strugglng to fill top faculty positions and teacher
student ratios are deteriorating. (Yojana Sharma, 3/2/2011)

[ [® NEWS

JSINESS

)esperately Necessary
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Optimizing Instructional Policies

Robert Lindsey, Michael Mozer, William Huggins Harold Pashler
Department of Computer Science, Department of Psychology
Institute of Cognitive Science

—
*

@} University of Colorado e
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An lllustrative Learning Problem

Zoubin ]
Ghahramani
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2 seconds per face | second per face
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Finding The Better Training Policy

2 100
Conduct an experiment where
* half the audience studies at |s / face § I
* half at 2s / face : .
u .
2 |
9
5
Test everyone’s memory and look o
for a statistically reliable advantage 0

Is 2s
training policy
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Finding The Best Training Policy

100
Continuum of potential training .
policies E
0
-
€
Want to identify the optimum ﬂé
a
Treat the search as function
optimization 0

is 2s
training policy
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Given data from individuals
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A Bayesian Active Learning Approach

Given data from individuals

trained at various points in policy
space

Approximate the performance
function with Gaussian process
regression
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space

Approximate the performance
function with Gaussian process
regression

Select promising policy to evaluate
next via upper confidence bound
heuristic
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A Bayesian Active Learning Approach
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Embellishments To Off-The-Shelf GP Regression

Draw from GP represents latent population-wide effectiveness of

training policies

Chance-corrected beta-binomial observation model

Population effectiveness
flx) ~ GP(m(x).k(x.x))

Population probability correct
c(x) £ [L+exp(—f(x))]"

Individual's probability correct

p; | e(x) ~ Beta(a,a(l — ¢(x))/e(x))

Individual’s exam score
s; | pi ~ DBinomial(g+ (1 — g)pi:n)

individual
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Experiment |

Associate faces with the name of
their favorite sports team

Jets or Sharks

Six training faces, 30 seconds of
training

Each face shown for duration d ms
(each face shown 5000/d times)

Immediate test following training

Sharks Fan or Jets Fan?
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Experiment |

What is the optimal presentation duration?

250 ms per presentation 5000 ms per presentation
20 presentations / face | presentation / face
More presentations are better More time to process is better

(with diminishing returns) (with diminishing returns)



Optimization

100

percent correct

50
250 500 750 1000 2000 3000 5000

presentation duration (milliseconds)



Experiment 2

Participants are told they are learning the Martian
word “GLOPNOR”

The Martians can only teach through examples
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“GLOPNOR?” = graspability

Ease of picking up & manipulating object with one hand
(Salmon, McMullen, & Filliter, 2010)

3.37 423

<
Not graspable Highly graspable

4.98

S

>

Participants must learn the category boundary from exemplars
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Fading

far

relative distance to
category boundary

near — —
5 10 . 1 5' 20 25
training trial
start far, start far, start near,

end far end near end near



Blocking

Blocking: F I R T ——

Interleaving: + — + — + —
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Blocking

—

repetition probability

o

5 10 15 20 25
training trial

alternate early, alternate or repeat repeat early,
repeat late with equal probability alternate late
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Experiment 2

Training
* 25 trial sequence generated by chosen policy

GLOPNOR?
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Testing
* 24 test trials, independent of policy
* No feedback
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Our Contribution

Alternative to traditional A-B testing

Allows us to efficiently search over a continuum of
alternatives to discover an optimum.




Our Contribution

Alternative to traditional A-B testing

Allows us to efficiently search over a continuum of
alternatives to discover an optimum.

Used to optimize instructional policies
+ presentation duration
-+ fading

*+ blocking
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Extensions

* Individualized policies

- Discrete policy spaces

Higher-dimensional policy spaces
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Other Human Optimization Problems

Maximizing charitable donations via — swo
anchoring manipulation

Improving discriminability for the visually

impaired via image transformations
Satgunam et al. (2012




Other Human Optimization Problems

|
!

50
5100
3500
$1060

Maximizing charitable donations via
anchoring manipulation

Improving discriminability for the visually
impaired via image transformations

Optimizing web page design

* e.g., color combinations
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