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MOOC

MaccuBHbIM (massive)
OTKpbITbIM (Open)
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EDM & LA

Educational Data Mining — meToAbl MCCAEAOBaHUS AQHHbIX B
obpa3oBaHMK, U UCMOAB3OBAHNE 3TUX METOAOB AASl AYYLLIEFrO MOHUMAHMUS
CTYAEHTOB U TOFO OKPY>XEHUS, B KOTOPOM OHM y4YaTCs.
(educationaldatamining.org)

Learning Analytics — nsmepenue,
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(en.wikipedia.org/wiki/Learning_analytics)
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NccaeAOBaAHUS

LleAeBOE Ha3HaueHMe: NpeACKa3aHUE NAU KOppeAsauma?

ATTpMbYTbI: NOBEAEHYEeCKME (OLEHKU gO U BO BbeMs Kypca,

B3aumogencmsme ¢ NAGM@OPMoKr) NAU HEMOBEAEHYECKUE (BO3DPACM, NOA,
reoAokaums, socnpuamue)?

BpeMeHHble MAM CTaUMOHapHble NepeMeHHble!

OTcAexmBaHUe AAHHbIX MAM OMpPOCHI?

Taylor et. al. "Likely to stop? Predicting Stopout in Massive Open Online Courses", Aug 2014, http://arxiv.org/abs/1408.3382
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All HarvardX Offerings (All Time)
Estimated Worldwide Registration as of October 19, 2014

HTTP headers, IP
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Big Data and Education: http://www.columbia.edu/~rsb2 | 62/bigdataeducation.html
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AaAanTnBHoe obyueHue

AAanTUpoBaHUE y4ebHbIX MaTEPMAAOB NOA NOTpebHOCTH
YYaLLMXCA MO MX OTBETAM Ha 3aAa4M.

|3 George Siemens
‘,.‘

yourself for adaptive learning:
techcrunch.com/2014/10/22/kno...

Source: http://www.knewton.com/blog/adaptive-learning/understanding-content-for-efficient-and-effective-learning/
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Taylor et. al. "Likely to stop? Predicting Stopout in Massive Open Online Courses”, Aug 2014, http://arxiv.org/abs/1408.3382

10.7

10.6

10.5

10.4

10.3

0.2

0.1

0.0


http://arxiv.org/abs/1408.3382
http://arxiv.org/abs/1408.3382

[ IpPOCMOTpPbI BUAEO: AAMHA

Q0

-
Q0
o

o

-
o
o

S
o
N
o

N
o

Video Dropout Rate (%)
S

Video Dropout Rate (%)

First time
» Rewatch

Video length (minutes)

15 20 25 30 35 40
Video length (minutes)

Kim et. al. "Understanding In-Video Dropouts and Interaction Peaks in Online Lecture Videos", March 2014, http://dl.acm.org/citation.cfm?id=2566237
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Kim et. al. "Understanding In-Video Dropouts and Interaction Peaks in Online Lecture Videos", March 2014, http://dl.acm.org/citation.cfm?id=2566237
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before transition
Idea: Admissibility

| ]pOCMOTpbI BUAEO: MUKMU

after transition

Admissible Heuristics

before transition

* A heuristic & is admissible (optimistic) if
hin) h*(n)

where h*(n) is the true cost to a nearest goal

visual
transition

before peak

Assumptions vs. Reality

Aswrrons Crow  Rara Grow
Aba Wen 00
&3 Paman Sows: 483
R PRESR—T ™ e 31
Pamer oy Soww 3D A Sowe 803

visual

factimi y "R
assu t 0o "assumes that n s t>0
relumns retums n™
tes = 1 ns
»1 n
s = res ) “actR:
n

during peak , after peak

—

Assumptions vs. Reality

Advernanss Ghow  Marsdom Ghost
e Wer b8
[ Paman e 40
N [ T o hy
Poomen  py Score 20)  Avg Score 503
Mt o oo e

peak

visual

transition transition

after transition

visual
transition

before peak

before transition

= Waeerss
ke
°0n o~ .-,5‘

after peak

How to Explore?

How to Explore?

* Several schemes for forcing exploration
* Simplest: random actions (¢-greedy)
* Every time step, flip a coin
* With (small) probability ¢, act randomly
* With (large) probability 1-¢, act on current policy

* Problems with random actions?
* You do eventually explore the space, but keep
thrashing around once learning is done
* One solution: lower ¢ over time

* Another solution: exploration functions

= Several schemes for forcing exploration
= Simplest: random actions (&-greedy)
* Every time step, flip a coin
* With (small) probability ¢, act randomly
* With (large) probability 1-¢, act on current policy

* Problems with random actions?

* You do eventually explore the space, but keep
thrashing around once learning is done

* One solution: lower ¢ over time
* Another solution: exploration functions
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Kim et. al. "Understanding In-Video Dropouts and Interaction Peaks in Online Lecture Videos", March 2014, http://dl.acm.org/citation.cfm?id=2566237
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| ]pOM3BOACTBO BMAEO

KopoTkue Buaeo ropaspo 6oAaee NnpuUBAEKaTEAbHbI.

NepekAroUEeHUE MeXAY CAaAaMM U NpernoaAaBaTeAeM boaee
NPUBAEKATEABHO, YEM MPOCTO CAAUADI.
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Guo et. al. "How Video Production Affects Student Engagement: An Empirical Study of MOOC Videos", March 2014, http://dl.acm.org/citation.cfm?id=2566239
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Kulkarni et al. "Peer and self assessment in massive online classes”, Dec 2013, http://dl.acm.org/citation.cfm?id=2505057
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Guo et. al. "Demographic Differences in How Students Navigate Through MOOCs", March 2014, http://dl.acm.org/citation.cfm?id=2566247
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NMoAyumuBLLUME cepTUPMKAT B CpeAHEM MPOMYCTUAMU 229 Kypca.

Romania
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cTtyaeHTbl/npenoaaBaTeAb (US, EU) npoxoasT kypc MeHee AuMHenHo.

MAaALLIME CTYAEHTbI U CTYAEHTbI U3 CTPaH C BbICOKUM

OTHOLIEeHMEM cTyaeHTbl/npenoaaBaTeAen (MNHamna, KeHns) npoxoaaT
Kypc 6OAee AnHelHo.
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Statent Teacher Rati P PeKT Bo3pacTta CUAbHEE, UeM CTpPaHbl.

CTapLume ctyaeHTbl 60AbLLE YYACTBYIOT B OOCY>KAEHUSAX.

Guo et. al. "Demographic Differences in How Students Navigate Through MOOCs", March 2014, http://dl.acm.org/citation.cfm?id=2566247
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% Stepic MOOCs
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Computer Science Center (15 ceHTa6ps):
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* [lporpammupoBaHue Ha C++

* AATOPUTMbI U CTPYKTYPbl AQHHbIX

* BeepeHune B apxutekTypy OBM

Computer
Scijence
Center

NHcTuTyT 6MonHpopmatukm (10 Hoabps):
* [ lporpammmpoBaHue Ha Python
* MoAekyAsipHas bBuoAormsa n reHeTmka

e BeeaeHue B Linux

https://stepic.org
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ichallenge

[TaBea Aboamacos (TAULL MIY). XuMmunueckan 3soArounsa BceAeHHOMN.

Kupuaa AptemeHko (MHTepHeT-raseta "bymara"). )KypHaAMCTUKA U MEAMArpaMOTHOCTD.
Makcum byee (EY Cl16). MHBECTULLMOHHbIM 6AHKMHI U3HYTPM.

ArekcaHap AanHak (MO TN). ANCKpeTHbIe CTPYKTYPbL.

Hukoaan I'yces (MO TIN). Linear Algebra: Problems and Methods.

AeHunc Kopoaes (HNY BLLD). KomnbroTepHana rpadpuka.

AHHa Kpoxaresa (MO TH). BasoBbin Kypc noArotoekum kK F'MA no maremaruke.
AmnTtpun Hocenkos (Al TY). MporpammupoBaHue pobota BMecTte ¢ ROS.

KoHcTaHTnH OkoHeunmkoB (Max Planck Institute). Practical Bioinformatics for Biologists.

Anpapen PoxxHoe (MMCuC). YnpaBA€HUE UHTEAAEKTYaAbHOMU COBCTBEHHOCTDbIO.

http://challenge.stepic.org
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| loA@3Hble CCbIAKMU

Learning @ Scale (koHdepeHuMa): http://learningatscale.acm.org

Educational Data Mining (koHpepeHuus): http://educationaldatamining.org/EDM2015

Learning Analytics & Knowledge (koHdepeHums): http://lakl5.solaresearch.org

edX Research Guide: http://edx.readthedocs.org
MOOQOCdb: http://moocdb.csail.mit.edu/wiki/index.php?title=MOOCdb

Data, Analytics and Learning (kypc): https://www.edx.org/course/utarlingtonx/
utarlingtonx-link5- | Ox-data-analytics-2 186

Big Data and Education (kypc): http://www.columbia.edu/~rsb2162/bigdataeducation.html
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