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ME
RICARDO QUEIROS

= 42 yearsold

= Bornin PORTO

= PhD in Computer Science (FCUP)
= Professor (ESMAD/P.PORTO)

= Researcher (CRACS/INESC-TEC)
= Web & Mobile Developer




ME
RICARDO QUEIROS

 Main activities/hobbies:

e Teach computer programming
* Do research at CRACS/INESC-TEC
— E-Learning applications, standards and Interoperability

— Computer Science Education

— Programming Languages processing
— XML processing and Architectural Integration
— Mobile computing

e Code (Java, CH, JavaScript, C, Sass,...)

e Play soccer and running

* More about me: http://www.dcc.fc.up.pt/~rqueiros
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MY SCHOOL

e ESMAD (Media Arts and Design Superior School)
* One of the schools of the POLYTECHNIC OF PORTO

* |nthe middle of 2 cities: Vila do Conde & Pdvoa de Varzim
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https://vimeo.com/212716938




ME
MY CITY

e PORTO
 The second biggest city in Portugal
e ESMAD is located 30km from Porto
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GAMIFICATION OF MOOCS: FOSTERING THE COMPUTER PROGRAMMING LEARNING
MOTIVATION

Learning through practice is the best way
to learn and to engage novice students in complex domains
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The importance of feedback

For someone to acquire, improve or even maintain a complex skill it is
necessary to practice it, on a regular basis, in order to keep it tuned

The amount of practice required depends on the nature of the activity and on
each individual

How well an individual improves with practice is directly related with

— its inherent capabilities
— its previous know-how about the domain

— the type of feedback that is available for improvement

If feedback is either non-existent or inappropriate, then the practice tends to
be ineffective or even detrimental to learning
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IBM Service Management Serious Game




GAMIFICATION OF MOOCS: FOSTERING THE COMPUTER PROGRAMMING LEARNING
MOTIVATION

Students treat a human patient simulator
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What about computer programming?
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Computer programming

= Programming courses have high failure and dropout rates
— teaching methods
— subject complexity

— student motivation
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Computer programming
= Programming courses have high failure and dropout rates
— teaching methods
— subject complexity
— student motivation
= Teaching and learning is difficult
— number of TAs insufficient
— high number of students enrolled in courses
— extensive course syllabus
— weak availability of repositories of exercises

— manual assessment is time-consuming and error prone
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Computer programming

= Programming courses have high failure and dropout rates

- teaChing methOdS introductory Computer

Programming Courses

— subject complexity

High failure and dropout rates

— student motivation

= Teaching and learning is difficult TS conis ey

— number of TAs insufficient

— high number of students enrolled in courses P P
- eXtenSive course Sy||abUS extensive course syllabus subject complexity
— weak availability of repositories of exercises lack of exercises students motivation

— Manual assessment is time-consuming and erro TR T e T REHT e

TEACHNG
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Computer programming
= Several tools have been built

— to assist teachers and students in introductory courses classified in three categories
— integrated development interfaces
— virtual learning environments

— tools for submitting, rendering, managing, and testing exercises

— but without any integration and interoperability concern!

Thoodle //JMet or” wa

Unline Judge

runs on
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Approach

= (Create a teaching-learning process based on
— alearner centered approach
— with a combination of paradigms: learning by viewing vs. by doing
— where educational resources are always available and diversified

— where e-learning tools are interoperable and ubiquitous

E-learning Tools

Learner
centered Educational Resources
approach

Learning by Viewing | Learning by Doing

Sweller and Cooper (1985)
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Approach

= Specialization of Ensemble framework for the Computer Programming domain

= |mplementation of Sweller & Cooper paradigm in 2013

E-Learning Tools

Assessment Resolution

Storage Management
Learner
centered

approach Educational Resources
evaluation
(exercises)

Learning by Doing

Ensemble instance (ESEIG, 2011/12)
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MOTIVATION
Approach

= Specialization of Ensemble framework for the Computer Programming domain

= |mplementation of Sweller & Cooper paradigm in 2013

E-Learning Tools

Assessment Resolution

Storage Management

Learner
centered

approach Educational Resources

evaluation
(exercises)

Learning by Doing

Ensemble instance (ESEIG, 2011/12)

E-Learning Tools

Th

Assessment

Storage
Learner
centered

approach Educational Resources
expositive evaluation
(videos) (exercises)

Learning by Viewing Learning by Doing

Ensemble instance (ESEIG, 2013)
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Computer programming

Approach

Create an automatic Teaching Assistant for programming exercises

help teachers in exercise authoring help students in the exercise solving
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THE BEGINNING - PECTHA

PETCHA (Programming Exercises TeaCHing Assistant)
= Created in the Faculty Sciences of Porto in 2012

= Teaching Assistant as a scaffolding tool with 2 facets:

— bridge between the teacher and the students
— it helps the teacher in exercise authoring
— it helps the students in the exercise solving
— pivot component on a network integrating other e-learning systems
— automatic evaluation of programs and feedback generation
— authoring and storing of programming exercises as learning objects

— managing instruction and learning activities
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Use Cases
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THE BEGINNING - PECTHA

Architecture

= Architecture of the network coordinated by Petcha:

— Learning Objects Repository - to store/retrieve exercises

— Assessment System - to evaluate student exercises

— Learning Management System - to present exercises to students

— Integrated Development Environment - to code the exercises

Evaluate (E-F)

E Integrated
O)— Assessment O Development
System T Environment
REST API
DRI (IMS)
) : %
Converter E 0)7 Teaching T ( Shell
System Assistant
Y
<<ise Learning LTI (IMS) Learning
_________ Objects TR Management
Repository Ry System
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Architecture

= Architecture of the network coordinated by Petcha:
— Learning Objects Repository - to store/retrieve exercises
— Assessment System - to evaluate student exercises
— Learning Management System - to present exercises to students

— Integrated Development Environment - to code the exercises

E Evaluate (E-F) Integrated
Assessment O Development

O) System T Environment
REST API

DRI (IMS)

Converter E 6“)7 Teaching E 4( Shell

System Assistant

LTI (MS) Learning E
fal) Management
Ry

System
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Learning Objects Repository
» Fducational resources

— Evaluation (exercises, tests)

— Expository (videos, PDF, HTML + images)

B description-pt-PT.pdf - Adobe Reader

| Arguive  Editsr Uisunlizar  lanels  Ajuda

1| ey || e : |i.' = Comentarie |

Matriz transposta
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Learning Objects Repository
= Fducational resources

— Evaluation (exercises, tests)

— Expository (videos, PDF, HTML + images)

= Based on IMS CC standard e o PEH’L o
» Extended via LAO (PExIL) ; | ] e
= Created in Petcha (TA) msco | meeme =7 o | e
= Storedin repository =y
oo, | T8, || Sor
R
NS CC package
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Learning Objects Repository
= Educational resources
— Evaluation (exercises, tests)

— Expository (videos, PDF, HTML + images)

Essentially videos

Created in Screen-o-matic
Shared with YouTube

Features

— Cover all topics

— Different difficulty levels

— Short clips of video (< 5')

— Complete (images, sound, subtitles, layers)
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Architecture

= Architecture of the network coordinated by Petcha:
— Learning Objects Repository - to store/retrieve exercises
— Assessment System - to evaluate student exercises
— Learning Management System - to present exercises to students

— Integrated Development Environment - to code the exercises

Evaluate (E-F) Integrated

O Development

T Environment

O)—

REST API

DRI (IMS)

Converter E 6“)7 Teaching E 4( Shell

System Assistant
i “|SeE> LEﬂl’l‘Iiﬂg E e Lear"ing
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Assessment Systems

= High number of assessment systems (e.g. Mooshak, Web-CAT, Verkkoke,
DOMJudge, Boss)

= Main features:

—————t

— multi-programming language support M

T

— evaluation type (static or dynamic) n
— feedback 1

— interoperability ‘

g

: runs on
— learning context

— security

— plagiarism
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Architecture

= Architecture of the network coordinated by Petcha:
— Learning Objects Repository - to store/retrieve exercises
— Assessment System - to evaluate student exercises
— Learning Management System - to present exercises to students

— Integrated Development Environment - to code the exercises

E Evaluate (E-F) Integrated
Assessment O Development

O) System T Environment
REST API

DRI (IMS)

637 Teaching E 4C Shell

Assistant
Learning E LTI (IMS) Learning
Objects TR Management
Repository Ry System
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Convert exercise formats

= Mostly of the programming exercises are
— created manually or using ad hoc mechanisms
— described with its own exercise format (e.g. FPS, Peach, CATS, MEF)
— stored in proprietary systems (e.g. online judges)

— used in programming contests

Moashak™- ] Ps = g
Convert Conve
= Creation of BabelO — a conversion WS | i
kv
<<interface>> BabeLOCo nvert
vertFrom(|Data ):Fle
+ convenTo{Data Ale 1 Hle
eriSetsFrom( File
enSets To{Da ik} Fil
rmatsi Form ingl)
UVa
. REST AP
Unline Judge o
<EUSER >
Authoring [_TI_I:I ﬁulommic&i Lea_rru'rlg E

Assessment Objects
System Repository
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Architecture
= Architecture of the network coordinated by Petcha:
— Learning Objects Repository - to store/retrieve exercises
— Assessment System - to evaluate student exercises
— Learning Management System - to present exercises to students
— Integrated Development Environment - to code the exercises

— Sequencing Tool —to sequence the exercises to students

Evaluate (E-F)
2| M o B
@ (Mooshak) T (Visual Studio)
REST AFI
DRI (IM3) Jj

cs E ’8) TA E (

(BabelLO) (Petcha) | P
LTI {IMS)

_________

LOR
(crimsonHex)

=l

e
k_o,f
LTI {IMS)

)

(O

LMS
(Moodie)

5 ]




GAMIFICATION OF MOOCS: FOSTERING THE COMPUTER PROGRAMMING LEARNING
THE BEGINNING - PECTHA

Sequencing tool

= Resources sequencing in learning environments

Criticisms of the existing specifications (e.g. IMS “Simple” Sequencing)
— Modularization - included in Learning Objects (IMS CP)
— Scope - widen excessively the scope ("spray and pray")
— Utility - more focused on quantity ("shovelware")

— Complexity - difflcult to implemente

Creation of Seqins
— Simple sequencing model
— Weights associated with the evaluation resources of an unit

— Sequential visualization and resolution within an unit

Competitive facet

— Success to a unit unlocks access to the next unit

— "Ala" computer games
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Architecture
= Architecture of the network coordinated by Petcha:
— Learning Objects Repository - to store/retrieve exercises
— Assessment System - to evaluate student exercises
— Learning Management System - to present exercises to students
— Integrated Development Environment - to code the exercises

— Sequencing Tool —to sequence the exercises to students

- E Evaluate (E-F) ™ E

C})— (Mooshak) O (Visual Studio)

REST AFI

DRI {IM3)
cs E 6 | O Shell
(BabeLO) _ @)

LTI (IMS)

LTI {IMS)

| use> on: B | .
(crimsonHex) EO:} SEQ E O L LMS E
(Segins) - (Moodie)
LTI (IMS) I\O
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Teaching Assistant
= Pivot component of the services network

= A descentralized orchestrator
= Need to communicate with almost all the pieces of the puzzle

= Most importante: needs to communicate with the LMS!

How we can integrate external applications in a LMS (e.qg. Moodle) ?
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Teaching Assistant
= Ad hoc solutions
= Proprietary plugins (Moodle Repository API)

= Focus on interoperability: IMS Learning Tools Interoperability

8 Y
[ )
Tool
\ DEVELOP > ¢
“ Provider n
L,__—J “
Developer Smdems
Launch
Enrolments * Grades .
Saved data * Saved data
A h 4 o
Tool rO-O
i [ CONFIGURE Eoie e B8
Administrator I Teacher
_J

* using unofficial LTI extensions
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Teaching Assistant

= |MS Learning Tools Interoperability

Benefits of IMS
Learning Tools
Interoperability™
(LTIT™)

APP
| DEVELOP 1_... —

| DEPLOY l ,

www.celtic-project.org EiE8

| UTILIZE
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GUI

Algoritmia e Programacao

Home » My courses » AP

Navigation =i Weekly outline
Home
= My home B News forum
P Site pages
F My profile 7 Octeber - 13 October
¥ My courses Médulo 1 - Introdugéo ao C#
v AP
P Participants

P Reports
U, T

@ primeira aula de C#

Programming Exercises
Teaching Assistant

version 1.0
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GUI
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GUI

B PrjFatorial - Microsoft Visual C# 2010 Express B Now Cuiod T —
File Edit View Project Debug Data Jools Window Help ‘Ifn"‘*”’”?“*
put:
e - IR T Rl
R A = |
W
| Outout | 24]
% PriFatorial.Program
-lusing System;
using System.Collections.Generic; |
using System.Ling;
| using System.Text; ‘ Bﬁmwm H %20* i ‘
Einamespace PrjFatorial i
{ Casas de Teste:
El class Program #Teste Input Output Obtido Criador ‘ E A ioaaR
( = O
= static void Main(string[] args) S “ 24
{ & 5 m m ALTERAR
int num = int.Parse(Ccnsole.Readline()); = e ee— o
int cont;
if (num > 1)

{

cont = 1; Validzcio: <nentwim caso de leste seleccionado>
f{)?‘ ( int i = 2; i = num 3 i++) - Teste invdlidn f ndo erecutado Teste validn [ resposta eracs Testevalido / resposta certa

i
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GUI

Submissio:
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i :; SUBMETER
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V' SUBMETER
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| Petcha - Gestor de Exercicios

Atividade:
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GUI
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EXPERIMENT
Conducted at ESEIG - Polytechnic Institute of Porto

= First-year Mechanical Engineering students of the course Algorithms and
Programming

= The course is divided in two classes (experimental and control)
= The experiment occurred in 6 lab sessions
= |n each session students had 3 exercises to solve

= After each lab session both classes were surveyed
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EXPERIMENT

5,00

4,00

8

M Experimental Group

# exercises

g

m Control Group

1,00

0,00 4 :
exercises started in class exercises finished in class  exercises effectivelly
solved in class

Exercises solving questions

Experimental Control T-Test
n M SD | n M SD T p
Exercises started 116 | 267 | 0.52 | 88 | 2.42 | 0.69 | 2.857 | 0.0048
Exercises completed | 116 | 2.48 | 0.60 | 88 | 2.23 | 0.75 | 2.617 | 0.0097
Exercises solved 116 | 2.45 | 062 | 88 | 1.98 | 0.77 | 4.678 | 0.000006

Question
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PETCHA PROBLEMS

= Poor feedback

= Updates

= Scalability/threading issues

= | ow retention
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MOOCS AND GAMIFICATION

PETCHA PROBLEMS
= Poor feedback
— Solution: Implementation of code static analysis
= Updates
= Scalability/threading issues

= | ow retention
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PETCHA PROBLEMS
= Poor feedback

= Updates

— Solution: transition to web-based (using Google Web Toolkit)

<

GWT

= Scalability/threading issues

= | ow retention
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PETCHA PROBLEMS
= Poor feedback
= Updates

= Scalability/threading issues
— Solution: Mooshak update (v2)

— Success with load and stress tests

" | ow retention runs on
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PETCHA PROBLEMS

= Poor feedback

= Updates

= Scalability/threading issues

= | ow retention

— Solution: Gamification
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GAMIFICATION

How can | use gamification to motivate students to learn complex domains?

| Premiar Feterncs Soure | Preeniar Felarursce Sourte

Innovative Teaching Sirategies Gamification-Based E-Learning
and New Learning Paradigms Strategies for Computer
in Computer Programming Programming Education

* B ERm
L

2015 2016
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Gamification (Wikipedia definition)

= The use of game-design elements and game principles in non-game contexts

= Techniques intended to leverage people's natural desires for socializing,
learning, mastery, competition, achievement and status

= Strategies

1.

Use rewards (points, achievement badges or levels) for players who accomplish
desired tasks or competition to engage players, and making them visible to other
players or providing leaderboards to encourage players to compete

Make existing tasks feel more like games
— meaningful choice

— onboarding with a tutorial

— increasing challenge

— adding narrative
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Gamification (Wikipedia definition)
= The use of game-design elements and game principles in non-game contexts

= Techniques intended to leverage people's natural desires for socializing,
learning, mastery, competition, achievement and status

= Strategies

1. Use rewards (points, achievement badges or levels) for players who accomplish
desired tasks or competition to engage players, and making them visible to other
players or providing leaderboards to encourage players to compete

2. Make existing tasks feel more like games \

— meaningful choice

Lets do it!

— onboarding with a tutorial
— increasing challenge

— adding narrative
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Gamification
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Gamification
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Gamification

4

[ Lo FRIENDS DAILY ALL-TIME
YOUR SCORE
1. AwesomeRunner 274
WORLDWIDE
1. AwesomeRunner 274
2. Malaka24 165
3. WalrusWarnor 141
4. ThePortalThinker 132
5. Lord Gek 120
N o
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Gamification

Achievements

3 of S3 Complete

o That's a Bmgo 1
- AWARDED!

2=
AWARDED!

N thm Buf Nef WIN
e without touching the 5 E]

O co

gre

O 500 Strokes WIN
Rea

ombined 500 shots 2 (fe1)
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Gamification

ey = WELCOME ~
y 4 Christopher Chavez N
= ()

YOU ARE SIGNED IN. PROGRESS
WILL BE SYNCHRONISED ONUINE.

creoiTs & (F) % 3 (
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Gamification
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Gamification
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Gamification
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Gamification

Games industry is growing exponentially in the worldwide economy

Key factors: use of common game concepts such as leaderboards and
achievements

The massive use of this approach and the impressive growth of players led to
the concept of gamification as a service

Game Backend as a Service (GBaa$) — ai?
appeared ... - - e




GAMIFICATION OF MOOCS: FOSTERING THE COMPUTER PROGRAMMING LEARNING
MOOCS AND GAMIFICATION

Gamification

) S e e e

Leaderboards
Achievements YES YES YES YES NO NO
Multiplayer YES YES NO YES YES YES
SOCIAL Save Data YES YES YES YES YES YES
Quests YES NO NO YES NO YES
Gifts YES YES NO YES NO YES
Matchmaking NO NO YES NO YES YES
Ny N
ququb (") GAMESPARKS (D) GAMEDONIA Af photon
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Gamification
Pricing Free Free Freemium Freemium Freemium Freemium
Auth Google+ Yahoo Facebook Facebook Facebook Facebook
Facebook Twitter
Response JSON - JSON JSON - JSON
format
Platforms Android ActionScript Android ActionScript Android Android
i0S i0S i0S C++ i0S .NET
C++ Android Unity Cocos2D Unity Unity
CH JavaScript
Unity Marmalade
Unity
NY Sy,
N
(D cameDoNIA 5,/ Photon

ququb (% GAMESPARKS
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Gamification

e Google Play Games Services is an online gaming service operated by Google;

e GPGS was introduced at the Google I/O 2013 Developer Conference;

* |t features:

Real-time and Turn-based multiplayer gaming;
Cloud saves;

Social and public leaderboards;
Achievements;

Analytics;

Events and Quests;

* You can download client SDKs for Android, iOS and C++;

e Also a REST API for GPGS allows you to issue REST calls to set and retrieve

game services data from your web game!
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Gamification

Google Play Games app was launched on 2013

Similar to Apple's Game Center, a social gaming
network for iOS

A 3 7 .l 12%0 2255

= Os meus jogos

Play Games received over 100 million B§

n eW u Se rS i n th e fi rSt Se m este r Of S RECENTES  TODOS OS MEUS JOGOS  INSTALADO{

2014, making it the fastest growing
mobile gaming network of all time

Trens colorirjogo @ Bunny Run : Peter :
Coloring Games Legend
marble.lab

NAO INSTALADO

GRU-0 : Checkers
MALDISPOSTO BaliCheckers
Gameloft

=@ 5 A

3R

RECOMENDADOS A SEGUIR

Alberto Simoes

Idle Town

Mério Aragdo
m Batalha Naval

A~

13% 0 22:54

Ricardo Malta
Angry Birds 2

Pedro Sousa

ssassin's Creed Pir.
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Gamification

e Reversi (Othello) is a strategy board game for two players,
played on an 8x8 board

e (Othello + Android = Othelloid

Othelloid

AEEEEEEN
HOEEEEEN
]| e
Nee. e
| (o] @ ele
el [T

Choose an account

ricardo.queiros@gmail.com

androidjogos2015@gmail.co
m

Google play games

Add account

@ Jogador 1 (5 pedras)

Cancel

Computador (9 pedras)
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Gamification

e Reversi (Othello) is a strategy board game for two players,
played on an 8x8 board

e (Othello + Android = Othelloid

8 Achievements

Nivel AVANGAD

ATeAL? 2 AN

20,000 XP

Nivel DIFICIL

O T2 2 D

20,000 XP

Nivel INTERME]

20,000 XP

Nivel FACIL
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Gamification

So, I'm going to use Google Play Games Services?
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Gamification

So, I'm going to use Google Play Games Services?

NO
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Gamification

= Creation of Odin REST API (2016)

= A gamification service for learning activities

= You can use this APl in any application requiring gamification features.

= With language bindings in Java

= |ink: http://odin.dcc.fc.up.pt:8080/odin-web-api/
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ENKI
Creation of Enki (2016)

A web-based IDE that integrates several pedagogical tools designed to engage
students in learning programming languages

Enki achieves this goal

1.
2.
3.
4,

by sequencing educational resources, either expository or evaluative
by using gamification services to entice students to solve activities
by promoting social interaction

by helping students with activities, providing feedback on submitted solutions

Based on Mooshak 2.0
Used in

— Several universities

— Several programming contests (IEEE, SWERC, TopAS, ...)

Link: http://mooshak?2.dcc.fc.up.pt/mooshak/enki/overview-enki
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ENKI

Mooshak 2.0 {

Exercise & _|
Creator
LTI (IMS) .
Gamification { N Learning
Servi REST API O Management
ervice /)
_O}_ System
Educational g —@7
Resources REST API
Sequencing
Service
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ENKI

Enki Tutorial | PT EN | Administrator Logout

Resources Statement: HelloWorld  Editor  Aska Questic Statisics  Leaderboard  MyData K > W
v Introduction to C# Programming Escolher ficheiro | Nenhum ficheiro selecionado skeletonl v v Player Score
Data T and Vastati Program file name program.cs Alexandra Rodrigues 36.0
v Data s ariables
yPe S Joana Mendes 36.0
] o U51ng systenm.Ling; Luis Ferreirinha 36.0
Console Class 4 |using System.Text; César M 340
5 |using System.Console; sar Menezes :
6 Diogo Almeida 33.0
Data Types 7 |namespace PO1 Jodo Santos 22.0
: pep— Claudia Damas 21.0
| variables e h ?
11 static voild Main(string[] args)}
Strings 12~ { « 4 17038 » W
13 Co
_ _ 4 ] } console local Tasts
Variable Life-Cycie = } Collections local
B - continue keyword input Outpas
Area and Perimeter of Error const keyword Hello World!
Circumference — :
ctor snippet
Area and Perimeter of stackalloc keyword v

Circumference using Variables

R v vt =
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ENKI

Enki

Resources

¥ Introduction to C# Programming

v Data Types and Variables

& Console Class
Data Types
- Variables
Strings

Variable Life-Cycie

Area and Perimeter of
Circumference

Area and Perimeter of
Circumference using Variables

N

[VIDEQ]

‘Statement: HelloWorld  Editor  Ask a Questic

Escolher ficheiro | Nenhum ficheiro selecionado skeletonl

Program file name program.cs

- usina S;fsten.Li_nq;
4 |using System.Text;
5 |using System.Console;

namespace P81

9 class Program
10~ {
11 static voild Main(string[] args)}
: {
Co
¥ 1 console local
} J Collections local
- continue keyword
| Emor const keyword
ctor snippet
stackalloc keyword

Tutorial | PT EN | Administrator Logout

Statistics  Leaderboard My Data {>"v

¥ Player Score
Alexandra Rodrigues 36.0
Joana Mendes 36.0
Luis Ferreirinha 36.0
César Menezes 34.0
Diogo Almeida 33.0
Jodo Santos 22.0
Claudia Damas 21.0

4 4 17039 » W

Tests

Input Output
Hello World!




GAMIFICATION OF MOOCS: FOSTERING THE COMPUTER PROGRAMMING LEARNING
MOOCS AND GAMIFICATION

ENKI
= Addition of other types of editors (ERD, SQL,...)

——y —— —— » Participar Kame: Jersa Carios
v Compuser SClsnce l | o Palen
Lesming Py i o Tl
: = l Mumsber o Exsvria.
b P Misrnbshi o Virleors
Memrnbsor o Simiic AL
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,_._..-:I ) Mummieer of Accept.
| A
: . ""_"J Curren: Par TG
i T R i eam
= Lwarnieey 500
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MOOC

And what about MOOCs?
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MOOC

And what about MOOCs?

We just show a Computer Programming MOOC!
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MOOQOC platforms

S58M 700+ 6850

Students Universities Courses

MOQOCs in 2016. Analysis by Class Central
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MOOQOC platforms

Growth of MOOCGC:s

NO. COURSES

2012 2013 2014 2015 2016 2017

Source £LASS CENTRAL
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MOOQOC platforms
= By registration count:
1. Coursera — 23 million w
2. edX =10 million
3. XuetangX — 6 million L4 e
4. FutureLearn—>5.3 million )
5. Udacity — 4 million m-?i COURARESAN
= Other players: _demy
— Moodle

— CourseSites (BlackBoard)
— Udemy o VE 1"531

— Versal
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Timeline

Java application

! ) Web app
Dynamic evaluation
yhar MOOC flavour
Exercises creator . .
. Sequencing service
Exercises evaluator Static evaluation
Basic Feedback

Gamification service

Petcha

2012

Sequencing service
Expositive resources (videos)
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FUTURE

Timeline

Java application
Dynamic evaluation
Exercises creator
Basic Feedback

MOOC flavour

Dynamic & static evaluation

Gamification service
Sequencing service

Web-based
Expositive resources (videos)

Extend sequencing model

- Alternative paths
- Recommendation

Bootstrap Enki!
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Ricardo Queirds
ricardoqueiros@esmad.ipp.pt

"I practice until | have my life in my fingers”

Pianists’ expression




