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What is Creative Computing?
(Brennan, Balch & Chung — Harvard Grad School of Education)

CC is about Creativity

CS and computing-related fields
have long been introduced to
[young] people disconnected
from their interests—
emphasizing technical detail
over creative potential

CC is about Empowerment

Many [young] people

with access to computers
participate as consumers, rather
than designers or creators

when clicked
say for @ secs

move E) steps
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CC is about.. Computing

Creating computational
artifacts supports [young]
people's development as
computational thinkers in all
aspects of their lives, across
disciplines and contexts




Antecedents

Computational
Thinking

> Seymour Papert (1981)
“programming the computer to
[..] establish an intimate contact
with some of the

deepest ideas

from science,

from maths, and

from the art of

Intellectual

model building.”

> Jeannette M. Wing (2006)
> STEM

Computing and
Humanities (STEAM)

> S. Krishnamurthi (Brown U.)
“we are just overly intoxicated
with computer science”

> English student (Stanford):
“I don't see myself
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as having skills
missing [...] When
you are analyzing
Melville, you have
to unpack that
language and synthesize it
back”

=

Computing in
Education

> Mark Guzdial (Georgia Tech)

“There 1s no reliable research
showing that computing makes
one more creative or more able
to problem-solve."

“For the same reasons people
should understand biology,
chemistry or physics, it makes
a lot of sense to understand
computing in our lives”

> STEM+C




Program or be programmed

PROGRAM
OR BE
PROGRAMMED

TEN COMMANDS
FOR A DIGITAL AGE

The debate over whether the Net is good or bad for us
fills the airwaves and the blogosphere. But for all the
heat of claim and counter-claim, the argument is
essentially beside the point: it's here; it's everywhere.
The real question is, do we direct technology, or do we
let ourselves be directed by it and those who have
mastered it? “Choose the former,” writes Rushkoff, “and
you gain access to the control panel of civilization.
Choose the latter, and it could be the last real choice you
get to make."




But... in a mobile world context




with a mixed reality...




gestural interactions...
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Leap motion




empowered by gadgets and wearables...




..In a cyber-physical

brave new world

— . Digital classroom
P(?rsona ized learning white boards and iBeacons
with adaptive

displa
eTextbooks RRESE

Video recorders for
lecture capture

International
Collaboration

and social exchange Sensors on trash

receptacles

Online testing

Robot

Student devices cleaning

& eTextbooks

* Notebooks

* Tablets

* Smartphones

File and program storage, local
or cloud-based 9
* Demographics, academics, Robotics for STEM and
behavior, interests remote presence
* LMS, CMS, SIS
® Educational programs and By ™7 T 2
e —— g k I Surveillance
* Video files: lectures and | &
recorded lab experiments

Network application analytics

to monitor devices and
network behavior

. s security cameras Wi-Fi sensors and locks

Wearables for
athletics and
attendance
tracking

Supplies and inventory
tracking by sensor
with auto-reorder

Augmented
i and
virtual

Makerspaces with 3D printers
and laser trimmers

Internet of Things-based
HVAC

>= Monitor and display of air
quality throughout school

e BN e — m—— Sensors track buses and
verify student passengers

. Entrances and exits
. Classroom doors

Sensors in parking lot and
driveways




Where is the teacher? ANDTHEN THETEACHER SAID

YOU MAY TAKE NOTES




What about assessment?




Learning Analytics: Who is going to build this?
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Computer Scientists only?

_»' Juan Manuel Dodero @mdodero - 20h

CS is still only 8% of all STEM degrees.
Meanwhile, 71% of all STEM occupations
are in computing

o35 =3

0000||||IIIIIII|

University computer science finally surpasses its 2003 peak! - Anybo...

University CS graduates have set a new record, finally surpassing the
number of degrees earned 14 years ago.

medium.com




Involve teachers In the creation of their own extended
{mobile, AR, gestural,...} learning scenarios using
creative computing




Mobile
devices Gestural
interactions




State of the art: e.g. augmented reality tools

For pProgrammers For non programmers

AURASMA

Qualcomm. ‘
varonia O AUGMENT A

wikitude




General hypothesis

Visual programming languages can help to develop
creative computing abilities to build such extended
learning scenarios

MIT
App Inventor




State of the art: Visual Languages
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Authoring framework

START VEDILS ABOUT SERVICES CASE STUDIES DOCUMENTATION TEAM TRY IT!

VEDILS

Visual environment for designing interactive learning
scenarios with augmented reality and other amazing
features

FIND OUT MORE

http://vedils.uca.es




TechnicaDraving Sarsed CE ey COE3

Palette
User Interface
Layout
Media
Drawing and Animation
Sensors
Social
Storage
Connectivity
LEGO® MINDSTORMS®
VEDILS Augmented Reality
B8 AR3DModelAsset
ARCamera
ARTextTracker
ARCameraOverLayer
ARImageAsset
ARImageTracker
ARTextAsset
ARMarkerTracker

B§ ARObjectTracker

VEDILS Leaming Analytics

VEDILS Gesture Control

Viewer

lay hidden components in Viewer

Technical Drawing Exercises

@ UAlg

UNIVERSIDADE DO ALGARVE
Please, print the instructions available at
http://vedils.uca.es/cases/technicaldrawing

Then, introduce your name and press Go!

Non-visible components

ARCameral AR3DModel 1 AR3DModel 2 AR3DModelAsset3
ARObjectTracker] ARObjectTracker2 ARObjectTracker3 FusiontablesControll
@ P

»
Player1 LocationSensor1 Clock1

Based on Applnventor

Components

€ screenl
'almageW
\Labell
\Label2
\Label3
TextBox1
&3 Button]
uARCamera1
ﬁAmDMode\Asseﬂ
5ARBDMode\Assetz
sARBDMode\Asseﬁ
ARObJeC(Trackeﬂ
EARObJec(TrackerZ
ARObJechrackera
FusiontablesControl1
¥ Playerl
¥ Locationsensorl

0] Clock1

Media

AudioModel1.wav
AudioModel2.wav
AudioModel3.wav
EX1_1.mtl

Properties
Screenl

AboutScreen

AlignHorizontal
Center v

AlignVertical
Topv

AppName

TechnicalDrawing

BackgroundColor
[0 white

Backgroundimage
Nore.
CloseScreenAnimation
Default v
Icon
icon jpeg.
OpenScreenAnimation
Default v

ScreenOrientation
Unspecified v

Scrollable

ShowStatusBar
’

Title

Technical Drawi

TechnicalDrawing_Stansted

Blocks

€ Builtn
Hcontrol
iLoqnc
Buath
Wret
istls
W colors
.vanab\es
W procedures
Screen]
Q!mage'
Labell
Label2
Label3
TextBox]
Bautiom
B krcameral
M srsomodelassen
M sraomodelassetz

| JETUI—

Rename  Delete

Media
AudioModel1. wav
AudioModel2.wav
AudioModel3.wav
BX1_1mt
EX1_1.0bj
EX1_2mtl
EX1_2.0bj

. ARObjectTrackerl * F

YRR Cameral v ) Subtte v IR OK! Now, look for the 2nd model |
[\l ARCameral v JVVECEEENES
B piayert v ) Source v LB AudiovodelL way |

ol COETD
Acton | * GEZED"
Tracker

when Click
. 7Tl ARCameral v JESETS
B noiyEvent
G Start
Tracker | ()

o [l InsertRow

tableld
columns

values

when AfterARCameraClosed
| TN notifyEvent v |
Action | * B
Tracker | (1)




Existing components

User Interface Media Sensors

Button - Player 4 Clock

. GyroscopeSensor

TextBox . Sound | & Gy P

ListView - -+ BarcodeScanner
| TextToSpeech )

DatePicker ® LocationSensor

YandexIranslate | , ,
TimePicker ' : OrientationSensor

VideoPlayer

CheckBox NearField
Label Camcorder @ AccelerometerSensor

ListPicker Camera *  ProximitySensor




Augmented reality

> Marker, text and
Image recognizing

Specific objectives

3D Engine

> 3D interactive objects
(.0BJ, .3DS, .MD2, etc.)

Gesture
interaction

> Hand gestures
> Arm movements

Learning analytics

> Cloud store of
Interaction data

> Queries + datatables +
charts

Qualcommr 0

vuforia'\e.

[ fusiontables ]




Extensions

Augmented reality 3D Engine Gesture Learning analytics
> Marker, text and > 3D interactive objects |interaction > Cloud store of
image recognizing (.0BJ, .3DS, .MD2, etc.) |>Hand/arm gestures interaction data

VEDILS Interactions > Queries + datatables +
@  ArmbandGestureSensor ? Charts

VEDILS Augmented Reality VEDILS Learning Analyti
earning ICS

bj AR3DModelAsset ? ® BrainwaveSensor

Gk ActivityAggregationQuery

HandGestureSenso

] ARCamera ? VEDILS Communications @ ActivitySimpleQuery
ARCameraOverlLayer € Devicelnfo £ ActivityTracker
i ARImageAsset & GoogleCloudMessaging O Chart
ThingSpeakLocationSensor (7 E] DataTable

388 ARImageTracker

¥ ARMarkerTracker

98 ARObjectTracker

[ fusiontables ]

N,

'of  ARTextAsset
Qualcomm

vufori

ARTextTracker




Specific objective 1

Extension of the visual language to build
augmented-reality mobile apps




VEDILS AR components

VEDILS Augmented Reality

AR3DModelAsset
ARCamera
ARCameraOverlLayer
ARImageAsset
ARImageTracker
ARMarkerTracker
ARObjectTracker
ARTextAsset

ARTextTracker




Case study: material resistance lab

Use machines and tools for a torque test lab task
assignment, preventing damage to the equipment
and uncompromising the student’s safety




Mobile App development

Manual de Torsion : Materia

Material necesario

Laboratorio

Mesa de trabajo
Debes colocar las maquinas como

presiona el botén continuar

ES' Escuela Superior Coge del baul la barra de torsiony las _
) de Ingen'ena pesas grandes aparecen en esta imagen, y luego

Introduce tu nombre

CONTINUAR

CONTINUAR

(b) Material necesario

(a) Inicio

/g

CONTINUAR

(c) Mesa de trabajo

Realidad aumentada

Posicion movil

Coloca el movil en horizontal, pulsa el
botén "Comenzar Manual" y apunta al
transformador

-

TERMINADO

-
-
COMENZAR MANUAL

(d) Posicion movil




Image recognition




Creating 3D models




App behavior programming

.-/ ARCameraOverlLayer1 ~ BT =T o0

do  call flecha ~ B ") cambiar_pagina | \|
- .

.1 global paso - LN (-1 global paso ~ N1 | L8 ARCameraOverLayer1 ~ | FloatingText ~

Wt ¥
O GG Y giobal paso - - - 2]
- call
[ARCameraOverLayeri ~ Jj LeftButionEnabled | =
then det ARCameraOverLayer1 LeftButtonEnabled ~ KM true ~ | P AnCamerat < B h

' 2 globai paso - | [TextToSpeechi - J&
Lo Nif ll "1 global paso - || = - | (3] (- N TextToSpeech1 ~ J=T.EETN
- message | select list it
L =Tl TextToSpeechi ~ J-
- ER B Ya puedes empezar con las mediciones

- N ARCameral ~ 5]
ARCameraOverLayer1 v  RightButtonEnabled ~ false «

oo
else I cambiar, ina initialize o | GrE

(_Display hidden components in Viewer whe! Timer

Check to see Preview on Tablet size gl Timer_rot = B —
i f - ol —

et Lt  Pasos - I Rotationz - JEMEC1 1) (B check postton

Realidad aumentada o 0 [

Posicién mévil when (LX) Click Y global voy - L3 false - |
Coloca el mévil en horizontal, pulsa el b i gl iniciar_pass - olseif |
: ' P ' call ELnr D Start I [ Paso2_1 - |1 TranslationX - |2
S

.Y global voy - [P rue - |

Manual de Torsiér H H Laboratorio H initialize gl mb |
Material necesario Mesa de trabajo :
= b [ [ A
tS| Sﬁ:eglean?:’?aeﬂov s:g.:sd;a%‘gs'abm detorsiony las la);are:cle:zz:!:ls;s‘zn:::'nzsl::;go L - 8 ARObjectTracker1 « .1 =TS
—.# ) presiona el botén continuar ot a 0 B
(T
S/ e T global nicio -
Wt
. =W ARCameral ~ | OverLayer ~ §0) I: ARCameraOverLayer1 ~ Lo INif (it | global paso ~ || = - |
1 global inicio ~ [N} -
i’ 'm . =¥ ARCameraOverLayer1 ~ M Let
Comenzar Manual call r
— elseif |
then

"1 global paso - || = - (-

seeit )/ oo (=TI (6596 | || BEERETER B
| . = 8l ARCameraOverLayer1 ~ |
LC BTN TextToSpeech ~ JR:TEETS —

Terminado

CONTINUAR

(a) Inicio (b) Material necesario (c) Mesa de trabajo




Lab development

(a) Inicio practica

(c) Lugar de pesas (d) Conectando transformador




Specific objective 2

Extension of the visual language to build
learning analytics mobile apps




VEDILS LA components

VEDILS Learning Analytics

=

ActivityAggregationQuery
ActivitySimpleQuery
ActivityTracker

Chart

DataTable




ActivityTracker selectable automatic tracking

I Global Actions I Focused action (e.g. button)

- &3 btComenzar ActivitiesToTrack
ActivityTracker] I TextBox] o rall

o AlLabell ["Setters
ActivitiesToTrack — Button1

" Getters

o all » Player1 "Functions
HandGestureSensor1 e [TEvents

® [~ Setters B ActivityTracker? Click
. I_Getters B Devicelnfol rGotFocus

® ["Functions EEO”?FC“C"
OSirocus

" Events "TouchDown
" TouchUp




ActivityTracker blocks

call Ol CaRa .PublishActivities call TR .NotifyWithOneArgument

actionld

CELIN ActivityTrackerl v IS EGaE e Al valueArgument

— ) =1 ActivityTrackerl v BN QU RN T E 1S
o1l ActivityTrackerl v IS Gl [} actionld

valueArgument

valueArgument2
Concerns

valueArgument3
=1l ActivityTrackerl v BN G RTRNG NN ES

aspectj % g

http://www.eclipse.org/aspectj/ valueArgument
valueArgument2




UserlD
Test
Test
Test

Test

AppID

ActivityTracker tracked data

IP

192.168.1.3
192.168.1.3
192.168.1.3
192.168.1.3

MAC

40:40:a7:58:81:12
40:40:a7:58:81:f2
40:40:a7:58:81:f2
40:40:a7:58:81:f2

appinventor.ai_tatyperson22.TestActivityTracker

appinventor.ai_tatyperson22.TestActivityTracker

appinventor.ai_tatyperson22.TestActivityTracker

appinventor.ai_tatyperson22.TestActivityTracker

IMEI

354188073617271
354188073617271
354188073617271
354188073617271

ScreenlD
Screenl Buttond
Screenl Buttonl
Screenl Button2

Screenl

Latitude

36.53859
36.53859
36.53859
36.53859

Button
Button

Button

Longitude

-6.202123333333333
-6.202123333333333
-6.202123333333333
-6.202123333333333

ComponentlD ComponentType ActionlD

Click
Click
Click

CaseOne

Date

2016-06-30 01:04:52
2016-06-30 01:04:54
2016-06-30 01:04:58
2016-06-30 01:05:02

ActionType InputPal
Event
Event
Event

SPECIFIC 1




ActivitySimpleQuery design

DistinctResults: o all

To avoid duplicated results. & MUserInfo

[ UserlD
_ _ P
FieldsToRetrieve: ActivitiesToTrack MMAC

Data to recover from the data [CIME
*DistinctResults [ Latitude

StOI‘age 0 I Longitude

ActivitySimpleQuery1

FieldsToRetrieve ® [ Context

Record elements: Usel [ Date

Tableld rAppID

Tableld

Google Fusion Tables id BTG S ["ScreeniD
- [ ComponentID

Cancel OK




ActivityAggregationQuery design

Group By: Fields to group the results

ActivityAggregationQuery1

MetricsToRetrieve: aggregations

e Cal

8 [ User Info
[ UserlQ
il
[TMAC
" IMEI
I Latitude
I Longitude

® [ Context

2 [ Activity
I ActionlID

[ ActionType

F T Snecifie Nata
Cancel OK

ActivitiesToTrack

GroupBy

Record elements: Comr

MetricsToRetrieve

Record elements: COL

Tableld
1Pk4807IKOGIW_SnT6

e [Call
2 [ Activity
[ Count
2 [ Date
[ Maximum
I~ Minimum
© [ Specific Data
2 [ InputParam1
I Count
[ Maximum
I~ Minimum

Cancel




DataTable & Chart design

Query: Query from which obtain data

Height/width: dimensions in screen DataTableT

ActivitiesToTrack

Visible: To show/hide the table/chart

Height

Automatic...

ChartType: (currently) line/bar chart

Width

Automatic...

IndexFor[Category/Value]Axis: data ind el

ActivitySimpleQuery1..

Visible

[Category/Value]AxisTitle: label

Chartl

ActivitiesToTrack
~CategoryAxisTitle

ChartType
Bar ~

Height

Automatic...

Width

Automatic...

~IndexForCategoryAxis

*IndexForValueAxis
2

Query

ActivityAggregationQu

«ValueAxisTitle

Visible




Case study: Foreign language learning

Teacher implementation of Who am I? game in a
German language course including augmented reality

)
i

VEDILS

HHH“\\"\\\\H"
]

’“lTTTHHnn(

|

1




Learning analytics capabilities

Google Fusion Tables data Pentaho dashboard
> Ejemplo: Wir Ben Ich > Projects
> Users

e e o oy | = o " MapofLattuce -y s Statistic Analysis of VEDILS

. .
Mapa  Satélit All Projects Informatio

w o 4
Biblio@tage

Humanidddes s o

e a on Ll Plot showing the number of blocks used in all projects: Blocks used by users in all projects:
o] p Talleres Reparacion
o

(T De Vehiculos Iberia n 2l Total Blocks Show| 10 :|entries Search:

Mudanzas Poli
Project name Type Total

Gastrobar Gotinga Y
at component_event 5

at controls_if
atl procedures_defnoreturn
animacion component_event

< & botonnew component_event
Spanish{ W |
botonnew global_declaration

+
cargaCSV component_event

cargaCSV global_declaration
10m L1 Términos de uso _Informar de un error de Maps




Learning analytics results

Interactions

> Compilation of students' interactions relevant
for assessment : e.g. number of attempts to
guess a character, characters that are more
difficult to guess, etc.

File Edit Tools Hep | =Rowslv [HiCardsl g MapofLatiude

m No filters applied

M ¢ 20130001081 P

UserlD IP Latitude MAC Longitude Date ScreenlD Com... Com... ActionlD

David 0000 36536... E8:B4C850:F9:4C -6.3014331348... 23/02/16 16:24 ... Jugando Select Solution Incorre}
Nicolds 10.181.1... 00 ac:cf.85:a2:91.d3 0.0 23/02/16 16:24 ... Jugando Closed

manuel 0000 00 T8:40:E4:C9:92:E6 0.0 23/02/16 16:24 ... Encuesta Final Encuestta Final

inma 10.181.1... 36.536... 24:00:ba:f9:23:f7 -6.3022861 23/02/16 16:25 ... Jugando Select Solution Incorre}
|uis 10.181.1... 36.536... 24:09:95:a8:49:11 -6.3023068 23/02/16 16:25 ... Elige tu personaje FoundCharacter

|uis 10.181.1... 36.536... 24:09:95:8:49:11 -6.3023068 23/02/16 16:25 ... Elige tu personaje FoundCharacter

Pablo 0000 00 00:07:88:c6:e1:ba 0.0 23/02/16 16:29 ... Encuesta Final Encuestta Final
Dominguez
Correa

Survey
> Inside the app to know learners’ opinion

1

Q7 Q8 Q® Q10 Qn

Resultados encuesta de aceptacion de la tecnologia




Case study: Technical Drawing

University of Algarve, Mechanical
Engineering, “Design I" class

Learn foundations of technical drawing
Including perspectives




APP BASED ON AUGMENTED REALITY

Welcome screen

i B Tl B22:12

Scan a Model :

®) UAlg s:

UNIVERSIDADE DO ALGARVE

INSTITUT OR DE ENGENHARIA
SCAN MODEL

08 Canhao

e '?. B

VEDILS - Universidad de Cadiz - SPI-FM

Rendering 3D models

0=,

2214

Survey on useflful ofF
the application.

0= Tl B22:12

Please complete the survey
(The design of the app makes it easy to use.)

(The app interface makes it easy to understand the
information.)

(The marker recognition process is simple.)

(This kind of app improves my proficiency in technical
drawing.)

(This kind of app is useful to achieve a better
understanding of 3D graphical projections.)

(I think the use of such apps improves student learning.)




Different display types

ERYSa TOFale:ll1316 ERYSa TOFals:ll1317 Qo fiER¢ TJO=Falnsx@1317

"ﬁ Instructor Dashboard ﬁ Instructor Dashboard i Instructor Dashboard

Visualizations Students's
of Figures Performance

My Activities Survey Results

Visualizations of Figures

0 2 4 6 8
I count()

Visualizations Students's
of Figures Performance
My Activities Survey Results

Student Activities

Date ActionID TextlnputParam1

Nov 3, 2016, Exercise
12:06:13 )
view
PM
Nov 3, 2016,
12:06:17
PM

Nov 3, 2016, Exercise
12:06:20 .
view
PM

Exercise
view

Visualizations Students's
of Figures Performance
My Activities Survey Results

Students's Performance

EeES

Oct 6,2016 Oct 20, 2016
Oct 13,2016 Oct 27,2016
= Maximum(NumberlnputParam1)




Extended information

eacfs8¢ TO=Falex01317 OF -§ =N 0O = il 78% W 13:19

ﬁ Instructor Dashboard ﬁ Instructor Dashboard

Visualizations Students's Visualizations Students's
of Figures Performance of Figures Performance

My Activities Survey Results My Activities Survey Results

Students's Performance TOUChIng the gra_ph yOU O_btaln Students's Performance
more detailed information

Oct 20, 2016, 12:25:04 PM
| Maximum(NumberlnputParam1):

- -
Oct 6,2016 Oct 20,2016 Oct 6,2016 Oct 20,2016
Oct 13,2016 Oct 27,2016 Oct 13,2016 Oct 27,2016
= Maximum(NumberlnputParam1) = Maximum(NumberinputParam1)




Specific objective 3

Extension of the visual language to build
gadget-enriched mobile apps




VEDILS HMI components

VEDILS Interactions

N  ArmbandGestureSensor

: BrainwaveSensor

HandGestureSensor




Case study: e-Health project

http://emphasys.uca.es/




Ease the creation of enriched mobile apps by non-

programmers

Create and visualize assessment information from
the app




Integration with data mining libraries to ease assessment
Interpretation

Version of the authoring framework to develop eHealth
gadget-enriched mobile apps
http://emphasys.uca.es/

Not only low cost devices: HTC Vive, Hololens, etc.




VEDILS LA Demo: simple query + data table

[_Display hidden components in Viewer
Check to see Preview on Tablet size.

GO Button1 Button2 Button3

Non-visible components

(9] 5 2

Cldékl ActivityTracker1 ActivitySimpleQuery1




VEDILS LA Demo: aggregation query + chart

_Display hidden components in Viewer
Check to see Preview on Tablet size.

GO Button1 Button2 Button3

Non-visible components

L _@ @

CIoék] ActivityTracker1 ActivityAggregationQuery1




Thanks

http://vedils.uca.es

I_é_ _§5_£ | de Ingenietia SPI&EM




Images from:

http://elearningindustry.com/augmented-future-elearning-augmented-reality-elearning
http://www.educatorstechnology.com/2013/06/20-ways-to-use-augmented-reality-in.html




