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Innovation: What Is Possible In
Education with “Zero” Marginal Cost

Accountablility: How to you measure,
validate and improve
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The edX Impact

O6MM Learners
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155,000 Students Enrolled in First Course

. 7,157
. Passed Course and Certified

8,240
Scored on the Final

9,318
Passed the Mid-Term

10,547
Scored on the Mid-Term

26,349
Scored on First Problem Set

69,221

Looked at first Pset
95,000

Looked at something
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Who are edX learners?
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Open edX is Now Worldwide Movement

Open edX Adoption
— Sites  —— Courses
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Anatomy of an edX Online Class — Active Learning
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Instant Feedback

| + Overview
pru— < = & = = = &, = >
b bears ool H1P2: DECOMPOSITION OF AMMONIUM NITRATE
Modern Chemical Concepts Solid NHsNO3; (ammonium nitrate) decomposes on heating to 400°C, forming N,O gas and water vapor,
and Periodicity of the HA0
Elements e

Learning Sequence

The Electron and Light

Learning Sequence

(a)Write a balanced chemical equation.

Additional Study Material

Problem Set 1 o)

Homework due Octoder 28 (b) Calculate the number of grams of H; O that will form on decomposition of 0.10 mole of ammonium

nitrate.

» Week 2
‘ v Week 3
| + Week 4
» Exam 1
» Week 5

» Week 6 © snow Discussion




» Week 4

r Exam 1

+ Week S

» Week 6

H1P2: DECOMPOSITION OF AMMONIUM NITRATE

Solid NH;NO3; (ammonium nitrate) decomposes on heating to 400°C, forming N,O gas and water vapor,
H;0.

(a)Write a balanced chemical equation.

(b) Calculate the number of grams of Hj O that will form on decomposition of 0.10 mole of ammonium
nitrate.

] .
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Instant Feedback Improves Learning

Rapid feedback has a significant
and positive effect on student
performance when compared to no
rapid feedback.

— Chen, Whittinghill, Kadlowec 2010
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Rich Problem Types

Open Response

In what state is Las Vegas located? Write an essay...

nv ‘“

Resistance when RqlIR, =

‘ (R_1*R_2)}/(R_1+R_2} ‘ V

Ry - R,
R1+R2

Drag and drop

Student selects point on image



Irtual Labs and Gamification
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Strings
Unit Identifier:

| was trying to draw my favorite molecule, caffeine. Unfortunately, I'm not a very good 1f0144c8b1¢34d069074d851 133229

biochemist. Can you correct my molecule?
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Credentialing and Xseries Programs
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MOQOCs Double Down on Quality

A+ @ )

222
222
Hand Adapftive Timed Virtual
Grading Learning, Exams Proctored
Deep Per Exames,
Student Randomized
Analytics Problems
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MOQOCs Get Personal and Social

WEE MOOC1.0

i MOOC2.0

L
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A Particle Accelerator for Learning
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A/B Testing Allows Education Engineering

Group A: Text Lesson

'STE5: KVL-0 (1o

|
Joe was debugging part of an experimental apparatus, probing around with his voltmeter. Part of the
| apparatus had two obvious resistors in series with an unknown element, as shown in the diagram below:

.

The unknown element s hard to reach, o joe put the nega

(black) probe of his voltmeter at the
interconnection of the two obvious resistors and then put the positive (red) probe at the other end of each
V.

resistor, measuring v; = 1.4V and v2

0%

Common Intro

INTRODUCTION TO PLOTTING IN PYLAB

Some Useful Web Pages

http://matplotlib.org/api/pyplot_summary.html
http:/ /www.scipy.org/Plo Tutorial

http://matplotlib.sourceft users/customizing.html.

6.00x

Group B: Video Lesson

Group A %
DEFAULT KEYWORDS

O E . : == L — e -
O /0 ‘ . :!_Watch the Course Intro Video

Common Assessment

L1 PROBLEM 4 (4/4 points)

Note: This problem is contingent upon completing the exercises from L1 Problem 3.

Now for the plotting function! In pylab, the plot function takes in two equal sized lists and uses the first list as
a list of the x-coordinates and the second list as a list of the y-coordinates.

In this problem we'll build a function produce®lot (lowresps, hightesps) which takes as parameters
lowremps (the list of low temperatures from your previous function) and hignTesps (the list of high
temperatures from your previous function).

1. Define diffTemps as a list which is the element by element difference between highTemps and
1owremps . Which is a valid plotting statement for a graph with days on the horizontal axis and the
temperature difference on the vertical axis?

pylab.plot (highTemps, lowTemps)
pylab.plot(range(1,32), highTemps)
pylab.plot(range(1,32), lowTemps)

pylab.plot(range(1,32), difftemps) ¥

Student event logs show
relative performance and
engagement of each

group.
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Access to Research in Learning
on an Unprecedented Scale

Online Videos Assessments
textbook

Time spent on unique book page views Time spent on load_video events Time spent on problem_check events

o N=90973 E o N=90973
| o N=8831 ¢ -| o N=8831

o N=90973
| o N=8831

_ | 1= 1.780 (rs) | T=2289 (hrs) : | 7=33.00 (rs)

Counts
1000 2000 3000 4000 5000 6000

1000 2000 3000 4000 5000 6000
1000 2000 3000 4000 5000 6000

2 2
5 5
- o - Q -
o o
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T 1 M T T T 1 I T T T 1
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log base 10 - Time spent viewing book pages log base 10 - Time spent viewing videos log base 10 - Time spent on problem checks
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Learner Activity Profile — Deadlines Work!
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www.edx.org/about/research-pedagogy
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Staggered Versus All-At-Once Content Release in Massive Open Online Courses:
HarvardX Evaluating a Natural Experiment

HarvardX 24 Sep 2014 By Tommy Mulaney and Justin Reich

We report on an experiment testing the effects of releasing all of the content in a Massive Cpen Cnline Course (MOOC) at
launch versus a stagoered release. In 2013, Harvardx offered two “runs™ of the Heroesx course: In the first, content was
released weekly over four manths; in the second, all content was released at once. We develop three operationalizations
of “ontrackedness™ to measure how students participated in sync with the recommended syllabus. Ontrackedness in both
versions was low, though in the second, mean ontrackedness was approximately one-half of levels inthe first Herogsx.
We find few differences in persistence, participation, and completion between the two runs. Cantralling for a students’
number of active weeks, we estimate modest positive effects of ontrackedness on certification. The revealed preferences
aof students for flexibility and the minimal benefits of ontrackedness sugoest that releasing contert all at once may be a
viable strategy for MOOC designers. mare

Computer-Assisted Reading and Discovery for Student Generated Text in Massive

HarvardX oOpen Online Courses

HarvardX 22 Sep 2014 By Justin Reich, Dustin Tingley, Jetson LederLuis, Margaret E. Roberts, Brandon M. Stewart

Dealing with the vast quantities of text that students generate in a Massive Open Online Course (MOOC) is a daunting
challenge. Computational tools are needed to help instructional teams uncover themes and patterns as MOOC students
write in forums, assignments, and surveys. This paper introduces to the learning analytics community the Structural
Topic Model, an approach to language processing that can (1) find syntactic patterns with semantic meaning in
unstructured text, (2) identify variation in those patterns across covariates, and (3) uncover archetypal texts that exemplify
the documents within a topical pattern. We show examples of computationally-aided discovery and reading in three
MOOC settings: mapping students’ self-reported maotivations, identifying themes in discussion forums, and uncovering
patterns of feedback in course evaluations. maore

Learning in an Introductory Physics MOOC: All Cohorts Learn Equally, Including an
On-Campus Class

The Intermational Review of Research in Open and Distance Leaming 1 Sep 2014 By Kimberly F Colvin, John Champaign, Alwina
Liu, Qian Zhou, Colin Fredericks, and David E Pritchard

The recent release of hundreds of free online courses in MOOCs (massive apen online courses) by organizations such
as Coursera, edx, and Udacity has been so dramatic that an article in the Mew York Times proclaimed 2012 the *Year of
the MOOC™ (Fappano, 2012). These MOOCs, often digitizations of standard, relatively introductory courses from top 50
universities (and especially MIT, Harvard, Berkeley, and Stanford), have provoked multidimensional discussions and
special issues of various publications. Nevertheless, few studies have attempted to use MOOC data to address the
central question: “is there learning in MOOCs ™ mare

The Transformative Potential of Blended Learning Using MIT edX's 6.002x Online
SJSU MOOC Content Combined with Student Team-Based Learning in Class

Y
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Imagining the Future of Higher Ed
with Zero Marginal Cost




Unbundling Time

Global Freshman Academy

Start your freshman year online
#CollegeM

ecﬁ{ BSU e

Open admission — everyone welcome
Learn for free
Pay for credit if you pass
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MIT's #1 ranked Supply Chain Management

program, now delivered in-addifional new-ways. ..

rams that offer learners around the world new ways to lear with MIT. Supply Chain
apply 1o MIT's 1-year masters degree in SCM. In addition, the same program and the SCM
degree are now available through a new additional path . half

MIT also announces a new credential in SCM, the MITx MicroMaster's credentiat: graduate-level work in SCM, all online.

Unbundled Credentials
MIT MicroMasters




Unbundled Content

Blended Learning at San Jose State University
- - -
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FALL 2012 COMPARED TO SPRING 2012
Course retake rates drop from 41% to 9%

Success in Spr 2013, Fall 2013, Spr 2014 too




Grades Curve Shift

EE 098 Midterm 2
174 ]
7))
‘_J 20.00% x P—— Blended
"6 10 000/ 'l/ ‘ \\\\ Gl SeCtion 1
goo : 0 _"‘l”,,, A |
o § ==zzz= Section 2
==
S 0.00% - 3 ‘ - « Section 3
E’ 0 50 100

Grade Scored

Ghadiri. SISU. ASEE 2014 edX



IS the future of education

unbundled?




What should accreditation look
lIke In an unbundled world?




