Sensing Engagement

Helping Performers to Evaluate their Impact
Pablo Cesar: p.s.cesar@cwi.nl
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CWI: Centrum Wiskunde & Informatica

e National Research Institute for Mathematics and
Computer Science (founded in 1946)

e Staff: 55 permanent, 40 postdocs, 70 PhDs
 CWI registered the ".nlI"' domain (19806)

» 18t connection between Europe and the Internet
(17 November 1988) P

* Topics examples:
* Holland’s first computer
* Height/Strength dykes
* Algol-68, Python and SMIL

W Centrum Wiskunde & Informatica
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DIS@CW!I: research areas

* Social loT and Smart Textiles Mullitedia BT
* QoE e . e

* VR and Immersive Media b -
* Experience-Aware Networking
* Connected Shared Experiences
 Multi-Screen Media Consumption
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215T CENTURY CLASSROOM
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15t Century Classroom

COMPONENTS OF A

21st Century Classroom

Technology is undeniably changing the face of education, and it's
easy to see the impact already. Imagine what classrooms will be like
in 20 years with the speed of technological innovation. Learn more
about some of the key advancements in the 21st century classroom.

fearning/Analytics

Help teachers assess top
concerns and achievements |
related to their students

Lbut just 1 in5
feel their classrooms have
the right level of technology

of teachers have
computers in their
classroom...

INCREASING THE PRESENCE OF THE FOLLOWING
TECHNOLOGIES COULD CHANGE THAT RATIO DRASTICALLY

RealiWorldiEducation!
Project-based learning (PBL) teaches
concepts, but also organization, articulation,

aem
project management and collaboration £
Iﬁ%\\
)

Integrating life skills into education
can improve student engagement
and retention and prepare them for
21st century careers

OnlinelCGourses
3 Online enroliments saw
::':I‘f::“:';'e"’ 21% growth while Games and.
students take at ;”:J:::‘h'g"z:;‘i’:f;::; Gamification In one study, games raised
least one online saw 2% p‘::mh average test scores:
g __y " of teachers have  FYJTA
;:f":e‘s";"‘":;e With the use of digital games
~ Over 65% of education institutions count online @ classroom 79:15%

Without the use of digital games

https://elearninginfographics.com
classroom-infographic/

3 hers to Use
lassroom|

Reasonsitor leai

One system claims to predict I op C|
whether a student’s likelihood of
sufficient course completion with
about 70% accuracy, highlighting

risk factors for individual students

£

y 2
D

Registration for the Learning
Analytics and Knowledge conference
doubled between 2011 and 2012

L
h

Adapt to diverse

-
/5% learning styles

ENIS0 DOOKS

In the next decade, open source

textbooks are expected to grow to
of the textbook market

Boost student
motivation

* K

By 2013,
e-textbooks
may comprise

»

6in10 ! Enhance the O
1)) meii (5788
-just4in 10 had in 2011 - : ofr::);l:::k tatht
..... ( ((.) )
81% of teachers e A OVQT 51.0/0
believe tablets enrich of colleges cited wireless upgrades as
classroom learning 86% of students their tech priority in 2011-12 given the
believe they study more 60% increase in mobile devices on
efficiently with tablets Y campus in the previous year
d ationjotiSocial'Networks
E \ \ Engaging students with a free tool they already use can help
1 in 5 ")/, of teachers use social © them learn in new ways, gain focus and increase participation
students have used a media for coursework, ; R @ @
mobile app to keep their n compared to now 1)/ of - > —
coursework organized college professors H ®® @ @ /‘}
3 - One social media pilot 4in 10 students believe
, © program assisted in a integrating social networks
™ H - class’ 50% rise in grades into the classroom would
: z ' benefit their education

59%
of students would
like to use their own
mobile devices to
enhance learning

\ \ OpenColleges

[21st-century-educational-technology-



The 21st Century Classroory

21st Century Skills are a combination of cognitive processes and the t
greatest impact. The21st Century classroom is one that is stude

at enable individuals 1o leverage these processes for th
C! based and focused on creating life-long learners.

Collaboration &
Communication

Research &
Information Fluency

Teacher:

Teacher:
« provides oppo provides opportunities =  Creates struc provides opportunities
for stude for students to develop for students to develop

and demonstrate

and demd and demonstrate
essential skills.

essential s ‘ essential skills.

Students:

Students: -
« select appropriate puple resources . apply critical thinking,
digital tools to p lan design, and m real g research methods, and

communication tools to
problems. create original work.
= use technology to — = collaborate effectively
collaborate and sg Carners of diverse with an audience

> cultural backgrounds. beyond the classroom
form collaborative to create original work.
teams to solve real-
world problems and
create original works.

assemble. eva execute real-world

e resources.
gse information and .
resources 1o
accomplish real-world
tasks.

thinking skills

https://drzreflects.blogspot.com/2015/08/the-anatomy-of-21st-century-
classroom.html




215t Century Classroom

 Material and assighments
— Empowering students
— Video annotation

 Remote Learning and Collaboration
— Breaking distance
— Remote delivery: e.g., MOCC or Skype
— Communication between students

* Feedback and Grading
— New metrics and ways of evaluating

— Intelligence: Avatars as teachers
— Gathering data: sensors
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215t Century Classroom

 Material and assighments
— Empowering students
— Video annotation

 Remote Learning and Collaboration
— Breaking distance
— Remote delivery: e.g., MOCC or Skype
— Communication between students

* Feedback and Grading
— New metrics and ways of evaluating

— Intelligence: Avatars as teachers
— Gathering data: sensors
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Empowering students




Empowering students




Empowering students
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Breaking distance

Hans
Cost: 1500 Cost: 2000
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Breaking distance
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Intelligence: Avatars as teachers

* Agents
— React on user engagement: call for attention
— Have a simple multimodal dialog: individual and group
— Natural gaze behavior

 Avatars

— Reflect engagement
— Reflect camera view

‘meﬁ. ]

— Gestures (request to speak) e -

— Puppeting (body, face)

W Centrum Wiskunde & Informatica




Intelligence: Avatars as teachers

5| REVERIE - REal and Virtual Engagement in Realistic Immgrsive Environments
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Gathering data: sensors
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Gathering data: sensors
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SENSING ENGAGEMENT
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Objective: quantifying engagement

Attend performance

Post-performance
audience talk-back

Attend a performance of

' X
Read a review (next day) another work by the
same composer

CONCURRENT /\
IMPACTS

EXTENDED IMPACTS

Unconscious psycho-physical ) f
responses and states, Lifelong engagement/ memory

e.g., heart rate, skin conductance. weeks or years later.

Observed post-event
hours or days later, and
typically measured afterwards.

W Centrum Wiskunde & Informatica




Objective: quantifying engagement

One of the aims of the European Framework 7 Vconect program
IS to use the rollout of superfast broadband in Cornwall




Methodology: research in the wild

T BORREENGAGEMENT
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Sensing: Devices

Method: Measure GSR data from Method: Measure GSR data Method: Measure GSR data from Method: Visualize measured GSR
15 audience members while they simultaneously from 12 live and 12 20 audience members while they data on a digital display and use
watched a 28-minute pseudo play. remote audience members. The watch a one hour commercial data to control heights of balloons.
show was streamed live to another  dance performance in an actual
location. theater.

First generation of sensors: Second generation of sensors: Third generation of sensors: Visualization to indicate
Consisting of one Arduino UNO Consisting of one Jeenode board Repackaged the hardware with a audience engagement
board, one Xbee wireless module and one RFM12B radio module new version of software.

(for every five users), and noise each.

filter.




Sensing: Devices
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Sensing: Infrastructure

- GSR raw e
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Sensing: Infrastructure

p——

g u e

e




Sensing: Understanding
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Sensing: Understanding
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Sensing: Understanding
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Sensing Examples: Student Theatre




Sensing Examples: Holland Dance




Sensing Examples: War Horse
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Sensing Examples: Jazz at Goethe




Sensing Examples: Jazz at Goethe




Sensing Examples: Lectures
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Sensing Examples: Lectures
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215t Century Classroom
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Remote Learning and Metrics

N

Emerging Student Patterns in
Open-Enrollment MOOCs

DIopIOULs:

juawijjoiug |e30)

Auditing

Completing Passive

"'ﬁ Finish

MOOC Weeks e ——————— | 7] ]l
dotta mmitiattve

Graph from http://mfeldstein.com/battle-for-open-mooc-completion-rates/

W Centrum Wiskunde & Informatica




Self Regulated Learning

Performance
Self-Control
Imagery
Self-instruction
Attention focusing
Task strategies
Self-Observation
Self-recording

Self-experimentation

Forethought :
oL g Self-Reflection
a:oa] sr:ﬁysns Self-Judgment
. ng Self-evaluation
Strategic planning N
Causal attribution
Self-Motivation Beliefs
Self-efficacy Self-Reaction
Outcome expectations Self-satisfaction/affect
Intrinsic interest/value Adaptive/defensive
Learning goal orientation
@_——-

Centrum Wiskunde & Informatica

SRL Model from Zimmerman
and Campillo (2003)



Remote Learning and Metrics
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~BORRE ENGAGEMENT
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Thanks!

@pablocesar2661
http://www.dis.cwi.nl

WWw.news.cn

David A. Shamma

Demosthenis Katsouris Nﬁi-rﬂ
Amritpal Singh Gill S ¢
Chen Wang

(and so many more people) BYBORRE

www.xinhuanet.com




