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MOOCs: “Learning Revolution” for Better University Education
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Free Courses about COVID-19

As coronavirus spread, universities started launching free online courses about the

pandemic. You can find the full course list here and a selection of courses below.

o Harvard: Mechanical Ventilation for COVID-19

o Stanford: CS472 Data science and Al for COVID-19

o Imperial: Science Matters: Let’s Talk About COVID-19

o Johns Hopkins: Fighting COVID-19 with Epidemiology

o Toronto: Mind Control: Managing Your Mental Health During COVID-19




2020 Web Traffic

70.13M I Coursera
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New Registered Users

coursera

edX

Future
Learn

ZLASS CENTRAL

2019 2020 Total

8M  20M 65M
5M 8M  32M

1.3M  4M 13.5M
350k 700k 2.2M




Increased demand to learn on Coursera

Coursera new user enroliments
Since mid-March...

35 million total
enroliments

16 million new
registered learners



April 30th Rank’ Sessions (in millions)?

Coursera #287 (+157) 45 (267%)
edX #663 (+510) 19.2 (152%)
FutureLearn #3,009 (+3189) 6.15 (1116%)
Class Central #4693 (+12,488) 4.4 (1406%)

1. Based on Alexa Ranking. Numbers in parentheses point to the change in
ranking since March 14th.

2. Number of sessions in March and percent change from February. Based on
SimilarWeb data.
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GETTING STARTED
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Neural Networks for Machine Learning

XFIGEEE : Learn about artificial neural networks and how they're being used for machine learning, as

applied to speech and object recognition, image segmentation, modeling language and human motion, etc.
D We'll emphasize both the basic algorithms and the practical tricks needed to get them to work well.
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Networks for
Machine 3
Learning 1ORONTO

Starts 118 28

#FR . Geoffrey Hinton, Professor
Department of Computer Science
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- ACM Bulletin

ACM Announces 2018 Turing Award Recipients

ACM has named Yoshua Bengio, Geoffrey
Hinton, and Yann LeCun recipients of the 2018
ACM A.M. Turing Award for conceptual and
engineering breakthroughs that have made deep
neural networks a critical component of
computing.

Working independently and together, Hinton,
LeCun and Bengio developed conceptual

Yoshua Bengio Geoffrey Hinton Yann LeCun

2020-12-15
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An overview of the ideas, methods, and institutions that permit human
society to manage risks and foster enterprise.

Robert Shiller

Sterling Professor of BEconomics at Yale University

Economics
Yale University

Robert |. Shiller is Sterling Professor of Economics, Department of

Ecomnomics and Cowlaes Foundation for Research in Economics, Wale Uniwversimy,
and Professor of Finance and Felloww at the Inftermnational Center for Finance, Yale
School of Management. He receimved hhs B A from the University of Machigam im
1967 and his Ph_ D 1in economiics from the Massachusetts Institute of Technology 1im
1972, He has wrnitten on financial marikets, fimancial innovation, behawvioral
economics, macroeconormics, real estate, statishical methods, and on pulolic

atfitudes, opiNnions, and mMmoral judgments regarding Markefs.

Bob was avwarded the 2013 MNobel Prize in Economic Sciences Tor his "empirical

analysis of asset prices_”
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Traditional
classroaom classroom

Pre-classroom Lectures

Active learning

=
- Classroom time Lectures activities
Post-classroom Homework
{ programming
exercises)

THE INVERSION

==




U.S. DEPARTMENT OF EDUCATION

Revised September 2010

¥ Purely Online Versus Face-to-Face (Category 1

¥ Blended Versus Face-to-Face (Category 2

Evaluation of Evidence-Based Practices in
Online Learning

A Meta-Analysis and Review of Online Learning Studies

fardding
Exhibit 4a. Purely Online Versius Face-to-Face (Category 1) Studies Included in the Meta-Analysis “
DE-Parcant Tant of Mull Ratenticomn
Confildence Hypothesi= Raites
Title Effect Size Interval {Z-tail} {percentages) I
[ Upper F i -te— af WUnits
P-4 =sE Lirmit Limit Z=-Yalus Drnlines Facs Asmigned®
Pressurs Ulcaers: E-laarming to improve 425
claz=sification by nurse=s and nursiNg studoent=s 0. 201 0.0 7 0. 10k O p T Lk Linkmomwsm participants
onlina ws, e mathods for teachimg oifficult -
AR Managamant fo Anasihsalcingy: esidonta +OL2TE 0.265 0.2a1 0.797 1.05 10303 10368 participants
A roandomized controlled tnal companng YWeoeb o
in-pesrson rairing for child care bealth
cornsultants =3
- ] 0. 340 0520 D713 L Linmkrowm Lin ko participoni=
Evaluation of & peErticis repasilionind rmiame ey 17—
Wab-basod teachind modiibe + 0 T O.493 0. 176 1. F 5 1_650 Linknown Linknown participants"
A comparative study of rodittonal, VWoeb-bosod
and onlineg iNnstructional Mmodalities in o computer
PrO-OrERrmirnieg CoElen S e - e N .
I e ] 0310 0476 0.740 .43 100 100 G0 studonts
Anssssing the success rates of Studesnts using a
IEs@rming manacerment System tlogaether with &
el wer Dol in WWab-bhasaed taeaching of
oA Enmuing languaoes +F A5E 0,335 s Ko lw 1 122 1 3 L0 AT LIy B AT 5.4 Staclants
Dravvaloping onlins coursas: A oomparison of ek AL
Wah-herao mEtraction seth mcitionn] inetnuadion 0.373 0. 3350 1.042 0.z2865 1.12 Linknown Lin Ko ClnsSrooms
Emiploy 5 atbiiudes owarc a-laarn
Il by 1= for polioy in industy anvironmants SRR — e — T o —— =i F—— 168 participants
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Key findings:

& Students in online conditions performed modestly better, on average, than
m those learning same material through traditional face-to-face instruction.
% Instruction combining online and face-to-face elements had a larger

m advantage relative to purely face-to-face instruction than did purely
online

C instruction.

% The effectiveness of online learning approaches appears quite broad
across different content and learner types.

% Online learning can be enhanced by giving learners control of their

m interactions with media and prompting learner reflection.

% Providing guidance for learning for groups of students appears less

m successful than does using such mechanisms with individual learners.
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mindicate that average examination

Active learning increases student performance in
science, engineering, and mathematics

Scott Freeman®’, Sarah L. Eddy®, Miles McDonough?, Michelle K. Smith®, Nnadozie Okoroafor®, Hannah Jordt?,
and Mary Pat Wenderoth®

aDepartment of Biology, University of Washington, Seattle, WA 98195; and "School of Biology and Ecology, University of Maine, Orono, ME 04469

Edited* by Bruce Alberts, University of California, San Francisco, CA, and approved April 15, 2014 (received for review October 8, 2013)

To test the hypothesis that lecturing maximizes learning and 225 studies in the published and unpublished literature. The active
course performance, we metaanalyzed 225 studies that reported  learning interventions varied widely in intensity and implementa-
data on examination scores or failure rates when comparing student  tion, and included approaches as diverse as occasional group

Classroom

Type:
éLeqtu re
Active

mscores improved by about 6% in Boos -

active learning sections, and that :

students in classes with traditional I ; ol
lecturing were e e

20 50 G0
% Students Who Fail Class

m1.5 times more likely to fail than
were students in classes with active
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THE RESULTS -+5 0 +ssressssssvssstesnsessorssssssasasssssassshssssssessssssssssossssssssssnssssssssisnss
BEFORE THE FLIP AFTER THE FLIP

+*50% VA

of freshmen

of fresl
failed Eng“sh of freshmen

failed math
of freshmen of freshmen

failed English failed math

73 discipline cases 2 1 discipline cases
in one semester In one semester

Sourtes: Jeremy F. Strayer, Ohio State University | Flipped Class Conferenee 2001 | Telegraph.couk | Blendedclasrmom blogipot.com | Khas Aesdeny | Education Weak | Comvarge Magarine @ K NE WTON
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Software Engineering Curriculum Technology s o llment sstm=Tnstructor Rating
Transfer: Lessons learned from MOOCs and SPOCs

es@»=Course Rating
200 7
Armando Fox 150 -
David A. Patterson =
Richard lson H =11
Samued Joseph E =
Kristen Walcott-Justice = 100 =
Rose Williams = =4
=
50
{] | | | | | 4

Elecincal Engineenng and Computer Sciences Fall 09 Fall 10 Sprl2 Fall 12

University of California at Berkelay
Figure 1. Course enrollment and instructor and course ratings of

o e R CS 169 Software Engineering. Course g;rowt}l cnnti_t?ucs; Fall
bt haww pecs berkeiey eduPubsTecnRpuaoieEEcs -7l 2013 has 240 students. The first two offerings are without the

March 5. 2014 SPOC and the last two are with the SPOC (see Section 4).




Course Distribution
by Subject

19.3% Technology 20.4% Business

2.9% Mathematics

4.4% Art & Design
11.4% Social Sciences
7.6% Engineering

9.5% Science

T.T%  Health & Medicine
9.1% Humanities

7.9% Education & Teaching
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Home MNews Global Opinion & Ideas Facts & Figures "” Advice Forums Jobs
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March 10, 2015 by Steve Kolowich LEEDE ik Comments (12)

Yale Announces ‘Blended’ Online Master’s
Degree

Yale University is creating a master's program that will hold many courses online,
continuing the Ivy League institution’s foray into “blended” leamning.
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The London Festival of Learning

Conferences

o 0 27 :
@ﬁoﬁ%ow Ls" 8 @é&%g

35 'Y£ June 26-28. London, UK

European Union

European Regional
Development Fund

e The 19th International Conference on Artificial Intelligence in Education
e The 5th Annual ACM Conference on Learning at Scale
e The 13th International Conference of the Learning Sciences

Theme: Rethinking learning in the digital age: making the Learning Sciences count



L@S 2017+ Work in Progress April 20-21, 2017, Cambridge, MA, USA
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Incorporating Rich Features into Deep Knowledge Tracing

Liang Zhang Xiaolu Xiong Siyuan Zhao
Worcester Polytechnic Worcester Polytechnic Worcester Polytechnic
Institute Institute Institute
Worcester, MA 01609 USA Worcester, MA 01609 USA Worcester, MA 01609 USA

Y1 Yo | @ Y3 s ¥t :F
LI b e B Cl o Cle,e) =e +(max(e) +1) %
. bl b e

— — —
d =D —
f — f —  —

UL w=0(Cln)0(C(,a) 0

v = tanh(Woe vy +bge)

|
I

t F % +
o NS ASSISTments 20092010 OLI Statis F2011
Y H I H R H o o Student 3,866 332
EEE - Skill 124 82
Figure 4. New IJ;" LSTM ;]{illl o h:nrpﬂrate more featm_ﬂ's with :{e{:ﬂrd 383[\ 25—”{
fixed Auto Encoder weights e = e -

Bascline ™ tmelcomrect Gme/SKil™ e~ action™ atlempt | Yes | 867205 041220012 | TA0E09 01470016

Table 2. Test Result



L@S 2017+ Work in Progress April 20-21, 2017, Cambridge, MA, USA

A Probabilistic Approach for Discovering Difficult Course
Topics Using Clickstream Data

Assma Boughoula Chase Geigle ChengXiang Zhai
201 N Goodwin Ave 201 N Goodwin Ave 201 N Goodwin Ave
Urbana, IL 61801 Urbana, IL 61801 Urbana, IL 61801
i oo — Topic P(Diff=1| Topic,H)
The log-likelihood function is then 0 0.0595
. 1 0.0583
logp(D|11,0) = 2 0.0576
N K il .
; log ;;ga plzi=k| m) x I;I]P{df,j | 6; = S O4ED
4 6 0.04669
which is maximized via the use of the EM algorithm 16 0.04667
15 0.04664
11 0.0465
S —11kH) ~ Ea—] H; x mj 9 0.0463
p(O=1|kH) 13 0.0461
t H : \/ E 3 0.0458
14 0.0456
5 0.0453
10 0.0452

2020-12-15

Table 2. Difficulty Rankings from Video Activity
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m LIVELINET: A Multimodal Deep Recurrent Neural
Network to Predict Liveliness in Educational
Videos (Xerox Research Centre India, 2016)

m \When educational videos are not engaging,
students tend to lose interest in the course content.

m Liveliness is the most influential dimension in
making a video engaging.

26
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Convolutional

Fully connected layers

Pooling

ol [ Y s T, s 0 s [O0 =00
%I f%: 8 I t aoaon ' Motion
é, ; (; QET _Q%\ _.@ prediction
ollle] s
O 1O 1 Motion LSTM

|

LSTM input l

9] Q]
] g 85 O
2l =1l Combined Liveliness
nugr : :_'i | {5 é % —— Visual setup prediction m—) Prediction
" one
10-second efle
i Individual frame Setup-CNN
clip
98
e [ T e S, e M sy [OO 00
G6 6 é] é I t oQo t Audio
S n OO ™ —@ —.@ prediction
: Q1O r
Audio spectrogram Audio-CNN T Audio LSTM
L
LSTM input

27
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Cuntent
(Only Audio)

Person
Walking/Standing
(Audio and Visual

both)

Person Sitting
(Audio and Visual
both)

Content & Person |

{Audio and Visual
both)

MiscElansEnus P =——— | 20— | e .
(Only Audio)
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Jill Watson: Our Newest TA R | Sompng

+  (Creation of Prof. Ashok Goel b

+ TAfor CS 7637: Knowledge-Based
Artificial Intelligence

+ Based on IBM Watson platform

+  Anticipate that Jill will be able to

answer 40% of ~10,000 questions
posted to online forum

From e 2043 film, Ex Mackin
Ashok Goel PR S
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Math112

CS224

CS229

| N

Conditional

aximum Likelihood

Video | Video | Video
1 2 3

Video Video
1 35

Video | Video Video
1 2

2020-12-15
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\ O Markov Model dom Fiel
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m [op-N research paper recommendation for
students in terms of any concept(terminology)
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Depth First Search., Toshiaki Nishiha

Depth-First Search and Linear Graph d
Algorithms, Robert Endre Tarjan ’*

Depth-first search and linear grajh al
gorithms, Robert Tarjan
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Depth-First Search and Linear Graph Algorithms Ao "
Abstract

The value of depth-first search or "baditracieng” as a fechnique for solving problems s dlustrated by two examples. An improved
version of an aigorithm for finding the strongly connected components of a drected graph and ar aigothm for finding the
bronnected omgererts of 31 1 drectgraph 1 prsented. The e ame e e of s dlorhT e bounced by
K1V + I2E d- k for soma constants ki, k2, and ka, whar Vis the number ofverticas andE is thenumbar of adgas of the graph bang

rad Robart Fndre Tarjan. Depth-F rst Search anc Linaar Graph Algorthms. Siam

Journal on Computing, Volume 1, Issue 2, 1072, Pages 146-160.
Citod by 3868 | Hiboax

Ak | O Upload 0=

31 views

Similar Paper  Relerance

Aod atag

1 Solomon W. Golomb, and Leonard D. Baumert. Backirack Programming. J. ACM, pp. 516-524, 1085,
2 J.E Hoporoft, and AL E. Tagan. lsomorphism of planar graphs. Complaty of Computer Computations, pp. 131- | ke this paper

162, 16972,
3 John E. Hoperoft, Robert £ Tadan, and . EMclent aigorthms for graph manipulaton. Eficient aigonthms for graph

el 01 |
4 Nis J. Nilsson, Problem solvng methods in arificial nteligence. Problem-Soiving Methodss in Artificls/ :

Infeligonca, 1871, e

o Use #data 1o add data jurl) used in this workg

§  Keith Paton, A sigorithm for the blocks 8nd cutnodes of & graph. Commun. ACM, po. 468-475, 1971 « Use foode 1o add code furf) used in this work
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Robert Endre Tarjan S Aor  Don | go v

8 Profeasor

i Department of Computer Science, Princeton University

. (6089) 270-1355

& recpnncensedy

@ hitps//www.cs.princeton,edu/~ret/

@ Extornal Links @ pde

® 157 views

i Research Interests
@0ata Sructure S Aigonthm @ Unear Time & Graph @ Planar Graph
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