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massive open online course
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nype



New York Times: 2012 oli MOOCien
vuoslI”



Web Search Interest: mooc. Worldwide, Jan 2007 - Jan 2013.

Interest over time ~
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Miksi hype?



Aika on vihdoinkin kypsa: toimii



Yhteydet, valineet,
toimintakulttuuri

...facebook, youtube, googlaus,
wikipedia

...plus joustavuus, vihdoinkin



Yhteydet, valineet,
toimintakulttuuri

Evidenssia etta ’Thomma toimii”

- Al-class (Stanford U) 160000 aloittajaa
- Khan Academy videoita katsottu n kertaa




“| can see a day soon where you'll
create your own college degree by
taking the best online courses from
the best professors from around the
world — paying only the nominal fee
for the certificates of completion. It
will change teaching, learning and
the pathway to employment.”

- Thomas Friedman in NYTimes 27 Jan 2013
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will change teaching, learning and
the pathway to employment.”

- Thomas Friedman in NYTimes 27 Jan 2013



MOOC on my0s hyva tarina:
parasta mahdollista ilmaiseksi kaikille!



Khadija Niazi



Khadija Niazi, 11v tytto

Pakistanista, suoritti Udacityn
MOOCIin "Physics100”



Potentiaalinen bisnes: rahaa litkkuu



Ja paljon



Venture-Capital Investment in Education-Technology Companies

Millions Number
of dollars = Sum of equity invested ~= Number of deals of deals
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Note: Data include educational-technology companies in elementary and secondary education,
higher education, lifelong learning, and informal education.

Source: National Venture Capital Association, thomson Reuters



USAssa riskirahan kasvu jatkunut:
2012 jo
$1.87 miljardia






Miksi rahaa likkuu?



Percent change since January 1978
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Figure 5. Real Tuition and Fees at a Public, Four-Year College and Average Earnings for Full-
Time Workers Aged 25-34 with Bachelor’s Degree Only (Indexed, 2000 = 100)
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Sources: College Board, U.S. Department of Education, Census Bureau, and Citi Research. Note: Both tuition and
earnings were weighted in 2010 dollars, and tuition and fees were enroliment-weighted.




“The University of California plans to beef
up its online classes enough to make
them as much as 11% of the
undergraduate curriculum over the next
five years [...] And the university was
clear -- this move Is not about improving
things for students or about moving
teaching into the 21st century, either. It's
about money, or the lack of it, rather.”

-- San Francisco Business Times, 26 Jan 2013



Miksi koulumaksut kallistuvat?



Baumolin tauti

“tuottavuuden ja palkkojen
kasvaessa useilla talouden
aloilla myos niilla aloilla, joilla
tuottavuuden kasvua ei ole
tapahtunut, joudutaan
nostamaan palkkoja”
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MOOC-pedagogiikka



Taman kaikki maallikotkin
tietavat yliopistosta:
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Yliopisto-opetuksen ydin on tuhat
vuotta ollut luento



Kuvastavatko (nyky)MOOCIt
sita, mita ulkopuoliset
luulevat, etta yliopistot
tekevat?



Nykyiset hype-MOQOCit
rinnastuvat stadionkeikkoihin:









Courses LUniversities About -

Functional Programming
Principles in Scala

!
. L .
Martin Odersky k\‘_"
Learn about functional programming, and how it can be effectively MARTIN ODERSKY
combined with object-oriented programming. Gain practice in writing S —

clean functional code, using the Scala programming language.

Next Session:
. 4 165 3.4
War 25th 2015 (7 weeks long) Sign Up N

W Tweet 2 +1
Workload: 5-7 hoursiweek

About the Course About the Instructor

This course introduces the cornerstones of functional programming using the Scala
programming language . Functional programming has become more and more popular
in recent years bhecause it promotes code that's safe, concise, and elegant.
Furthermore, functional programming makes it easier to write parallel code for today's
and tomorrow's multiprocessors by replacing mutable wariables and loops with
powerful ways to define and compose functions.



UDACITY

Course Catalog My Courses Jaakko Ku

Artificial Intelligence for Robotics

Class Summary

Learn how to program all the major
systems of a robotic car from the leader of
Google and Stanford’s autonomous driving
teams. This class will teach you basic
methods in Artificial Intelligence,
including: probabilistic inference, planning
and search, localization, tracking and

What Should | Know?

You should either already know Python, or
have enough experience with another
language to be confident you can pick up
what you need on your own. Fortunately,
Python was built to be easy to learn, read,
and use. If you already know another
programming language, you'll be coding in

What Will | Learn?

This course will cover probabilistic
inference, planning and search,
localization, tracking and control, all with
a focus on robotics.

UDACITY

Advanced

INSTRUCTORS

Sebastian Thrun

Course Instructors

Sebastian Thrun

Instructor




Introduction to Physics

Class Summary

Study physics abroad in Europe -- virtually!
Learn the basics of physics on location in
Italy, the Netherlands and the UK, by
answering some of the discipline’s major
questions from over the last 2000 years.

Syllabus

What Should | Know?

This course is suitable for anyone; a basic
understanding of algebra is suggested.

Unit 1: How can we measure the circumference of the Earth?

Basics of geometry and trigonometry

Unit 2: How do ohjects move?
Data analysis and kinematics

What Will | Learn?

This unique class gives you the chance to
see the sites where physics history was
made and learn some of the subject's most
captivating concepts.

UDACITY

N%

Beginner

INSTRUCTORS
Andy Brown

Jonathan Burket

Course Instructors

Andy Brown

Instructor

After graduating from MIT in 2008
spent two years teaching, travelin,
the world, and bhiking across the U




Oppiminen = muutos

merkittava henkilokohtainen
muutos vaatii paljon



Coursera Soclal Network by the Numbers

registered students
watched at least one videas
tried at least one in-Video quiz

submitted at least one assignment

took the final exam
earned the reqular certificate
submitted a final preject

187 earned the pregramming versioe...

o 20000 40000 60000

Alan Levine, 27 Nov 2012



Lisaksi: moni on tehnyt saman
Kurssin osana ailempia
opintojaan, ja:

edX: Circuits & Electronics
37% BSc, 28% MSc, 6% PhD

Coursera: Functional Programming
36% BSc, 45% MSc, 6% PhD



Mutta MOOC olikin bisnes!



Wikimedia Commons



Rekrytointi on $130 miljardin
bishes

-- Forbes.com, Dec 2012



Huom! Courseralla 2 miljoonaa
kayttajaa nopeammin Kuin
Facebookilla tal Twitterilla



Riski- tal siemenrahoitusta
merkittaville toimijoille:

edX (nonprofit) $60m
Minerva Project (aloittaa 2015) $25m
Coursera $23m

Udacity $17m



2012 oli kilpajuoksu huipulle
(firmollle), harva yliopisto viela
mukana:

33 + 29 yliopistoa liittynyt Courseraan

MIT ja Harvard muodostivat edX:n, johon
liittynyt 10 muutakin huippua

FutureLearn 12+6 yliopistoa (OU + Library)



Mukaan mennaan pelosta:
"mita jos sittenkin jaadaan paitsi
jostain”



Samalla tilanne elaa koko ajan:

MOQOC - xO0C = xxOC =»
XXXC



Missa hype-MOOCit
menevat pieleen?



Hype-MOOCiIt toistavat
epaoptimaalisia opettamisen
rakenteita (eivatka ole web 2.0)



Hype-MOOCIit skaalaavat tata:









hype-moocit skaalaavat
vaaraa aslaa:



Anderson & Garrison
Student/Student 1998: Anderson 2002

L

Student/Content Student/Teacher

Deep and
Meaningful
Learning

(‘} I

Conten Content Teaoher/T gacher




Anderson & Garrison
Student/Student 1998: Anderson 2002

Student/(

Pitaisi skaalata
oppijoiden
Interaktioita

Teacher/Content

Conten%Content Teacher/Teacher



(Toki alkuperaiset cMOOCIt tajusivat taman)
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Mita hyOtyja nopeastikin?



learning analytics



learning analytics
suunnilleen sama asia kuin

educational data mining



alueella alustavia askeleita...



Mitataan kaytettya aikaa,
virheita, klikkauksia, polkuja —
kun dataa on paljon, nailla
alkaa olla merkitysta



Mitataan kaytettya aikaa,
virheita, klikkauksia, polkuja —
kun dataa on paljon, nailla
alkaa olla merkitysta

periaatteessa voitaisiin oppia
oppimisesta



Nyt voidaan identifioida heita,
jotka ovat vaarassa pudota,
voidaan tunnistaa osallistuja
nappaimiston kayttotavan
perusteella



Koska learning analytics —nakokulma on

Kilpailuvaltti, voin kertoa vain omastamme

Figure 1: Feature “Minutes to Deadline (Deviation,
Week 1)” displayed using probability densities for
groups that have passed and failed the course Intro-
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Based on the students’ performance in the course exam,
the students” have been split into three groups: “fail”
(n=36), “pass” (n=53), and “excellent” (n=63). Studenis
in group “fail” failed the course (received less than 50% of
the possible score), group “pass”™ passed the course but got
less than 90% of the possible score, and group “excellent”
contains students that received 20% or over of the possible
score.

During the work, the data was transformed to a form
that can be used for classification. Each data item that cor-
responds to students’ programming behaviour is described
with almost 200 distinct features, in addition to the label that
identifies the group. In order to visualize how features can
indicate different groups, let us look at Figure 1. that de-
scibes the feature “Minutes to Deadline (MAX)” (students”
furthest working time from the deadline of an exercise).
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Figure 1. Probability densities for featre “Minutes to Deadline {MAX)"
for students in different groups,

The feature “Minutes to Deadline (MAX)” can be inter-
preted as eagerness, and it is a positive factor. Students
that start working early on course exercises belong more
probably to the group “excellent”, while students that start

I, . S
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Predicting Students’ Performance in an Introductory Programming Course
using Data from Students’ own Programming Process

Anonymized
Department of Computer Science
University of City, Country
Email: anony @mou.se

Abstract—As the amount of data and the facilities and
tools for understanding students’ programming process is
improving, the time is ripe for analyzing students” actual
programming process. In our current work we are investigating
how students’ behaviour during her programming process (e.g.
eagerness to start working on freshly released exercises, follow-
ing best programming practises) affects the students’ results.
We purposefully utilize only data gathered automatically using
snapshots from the students’ programming process, and do not
gather any additional background information. Currently, we
are able to predict whether the student is a high-performer,
passes the course, or fails the course with a 78% accuracy.

Keywords-Computer Science Education, Automated Assess-
ment Service, Extreme Apprenticeship, Code Snapshots, Stu-
dent Performance

I. INTRODUCTION

Although programming has been a hot topic in education
for decades, teachers and students’ alike still tend to disre-
gard the meaning of good working habits and programming
practises such as Clean Code [1]. In our work, we have
been evaluating students” programming process and seeking
indicators that could be used to predict high-performance or
failure in introductory programming courses, with the goal
of miroducing them back to the students™ in the future.

Identifying factors that can be used to predict failure
or success in a programming course is not a novel idea,
see e.g. [2], [3]. However, to our knowledge, predicting
students” performance based solely on working behaviour
from actual programming process has not received much
attention. With the rise of massively open online courses
("MOOCs"), where students™ can sign up simply by using

an aliag the amannt of dara a¢ wwell a¢ the neead for indicapare

II. CoURSE CONTEXT AND TOOLS

‘We organize our programming courses using the Extreme
Apprenticeship (XA) method [4]. Most of the work and
learning happens in aided computer labs, where the students
work on assignments under scaffolding from more experi-
enced programmers, e.g. course instructors and peers.

The students work with industry-strength tools from day
one. Our choise is the NetBeans-environment with an auto-
mated assessment service called Test My Code (TMC). TMC
contains a NetBeans plugin that automatically downloads
the exercises to the students’ machine, has a capability
for gathering snapshots from the swudents’ programming
process, and a backend-server for assessing students” work.

As students sign up for a programming course, the are
prompied for user details and asked whether they want to
send snapshots of their progress of study (“yes™ by default.
can be swiiched off at any time). If students allow sending
snapshots, the system records a snapshot of their current
code every time the student saves the exercise.

ITI. DATA AND FEATURES

‘We gathered over 66 000 snapshots from 152 participants
of our six-week introductory programming course in Java.
As we are interested in actual working practises and their
effect on the programming course results, we have pur-
posefully left out “obvious™ features such as the amount
of completed exercises so far, as different institutions give
different amounts of points from the exercises.

Currently we describe the students’ working behaviour
using features that contain weekly and total data from

remaining time to deadline for the snapshot, time between
hat. dodic dict: 2 hot hote B cach of

in ACM SIGCSE Bulletin, vol. 36, no. 4.

101-104.

ACM, 2004, pp.

[3] S. Wiedenbeck, “Factors affecting the success of non-majors in

learnine to noeram.” 1in Proceedines of the

fiie rnaiional
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tid on kyl syvafisin ohjelmointikurssi mita ma con kin kayny ...
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Kurssit:

OHJELMOINNIN MOOC

oikeuden saamisean Helsingin yliopistoon, Kurssi on
alkanut ja ensimmainaen deadline on 24.2.2013
klo 22.59.

Mene kurssille »
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kahitatty
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tavoitteana on tutustua ohiimommin perusteisun ja innostas

jatkamaan harrastusta. Kurssi on alkanut, eika siina
ola deadlineja.

Mene kurssille »

INOHJELMOINTI

Kurssilla tutustutaan nykyakaisten, skazlautuvien ja

wirhsenkastavien web-soveliusten toteuttamisean,
testaamisesn ja julkaisemisesn. Kurssidla keskitytaan
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Ohjeimoinnin MOOCin suorttajille ja muilie kinnostunaie.

Tehtavien ratkaisemisessa o an

ohiimonta,

ongeima. Kurssi on alkanut 11.2.2012.
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Ohjelmoinnin opiskelua ajatuksena:



asian katseleminen
on eri kuin
asian tekeminen
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Extreme Apprenticeship (XA)

ell
"tehostettu kisallioppiminen”



XA periaatteet

start with exercises; use small incremental exercises
that ensure achievable tasks; exercises need to provide
clear guidelines on how to start solving the task and
when a task is considered finished

exercises define lecture form and content; minimize
lecturing and maximize number of exercises

advisor must be present in a same space when student
IS working on the exercises

best up-to-date programming practices are emphasized
throughout the scaffolding phase

students are encouraged to extend their knowledge
beyond the instruction provided



XA periaatteet

start with exercises; use small incremental exercises
that ensure achievable tasks; exercises need to provide
clear guidelines on how to start solving the task and
when a task is considered finished
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advisor must be present in a same space when student
IS working on the exercises

best up-to-date programming practices are emphasized
throughout the scaffolding phase

students are encouraged to extend their knowledge
beyond the instruction provided




XA periaatteet

start with exercises; use small incremental exercises
that ensure achievable tasks; exercises need to provide
clear guidelines on how to start solving the task and
when a task is considered finished

A\IA-‘A-AAA AIA‘ [7_P_ IAAL "I _N ‘AI‘IM AIAAI PN oW mllﬁlm:—ﬁ

Zero Iectures spot-on material with doing orientation

Aarhvinnecear miiect hn nracnant 1n A camnmn enarnn wwibhan ctiidant

Automated tests and chat-based peer-scaffolding

best up-to-date programming practices are emphasized

throughout the scaffolding phase
students are encouraged to extend their knowledge

beyond the instruction provided




Opettavaisiiis

setti2-036.SilmukatLopetusMuistaminen
Vaikeus: 2.39

Opettavaisuus: 3.381443298969072
Exercise group: setti2

| Answers: 100
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B settic
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B setiit
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B setti7
B setti1d
B setti12




Ohjelmointi-MOOCimme tuli
“IImaiseksi”, sivutuotteena
kurssimme kehittamisessa



Paras asia:

MOOQOC.fl on tiukasti sidottu
rakenteisiimme

- omat opiskelijamme toimivat betatestaajina
- MOOC toimii paasykokeena:

* kenella on kykya ja halua alalle

* Jos kylla, lentava lahto




Learning analytics —tuloksia,
esim:

Pystymme kolmen viikon ohjelmoinnin jalkeen
ennustamaan noin 100% varmuudella
opiskelijan menestymisen ainoalla pakollisella
matematiikan kurssilla (pelkastaan
tarkastelemalla koneellisesti opiskelijan tapaa
ohjelmoida, siis ilman ohjelmointitehtavien
suoritustilastoja)



<lopuksi>



NykyMOOCIt ovat “oppikirjoja”,
Joissa itseopiskeluun kykenevat
parjaavat

- ainahan jotkut ovat pystyneet oppimaan,
olosuhteista huolimatta



Fiksut opiskelijamme jo tekevat
MOOCeja, halusimme sita tai
emme
esim. Codeschool, 2 tunnin
tasmakursseja ajankohtaisista
tekniikoista, joista suoraan
hyotya tyollistymisessa vahvan
pohjan paalla



Fiksut opettajatkin kayttavat

MQOOCeja
Opiskelijoiden kanssa esim.
flipped classroom —tyyppisesti
... plus tietysti oman osaamisen
kartuttamiseen



Ei silti kannata "myyda”
yliopistoa halvalla
bisnesbrandille — siis
yliopistoa yhteisona, tilana,
tilaisuutena

- yliopistoilla on viela elintilaa itsenaisina
toimijoina eika Courseran "alihankkijoina”



Pitaako olla kiitollinen siita, etta
opettamisesta vihdoinkin
puhutaan yliopistoissa ja
vliopistojen yhteydessa?



Kylla, kunhan puhutaan
oppimisesta ja opettamisesta
oppimisen tukemisena



Klitos!
http://www.cs.helsinki.fi/rage
http://mooc.fi


http://www.cs.helsinki.fi/rage

