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Motivation

 E-Learning - fast growth in the last decade
— Global E-Learning market

e S35.6 billionin 2011

® 0

+ $51.1 billion in 2016 wET e

» expected to reach S7 billion in 2018 e oot e st
— LMS market i

* $2.55 billionin 2013 [ |s2sseid

» over S7 billionin 2016 Source@ o

Rapid advance of new multidimensional
applications and services: TEL

Increase learner experience, learning
process and learning outcome

A better access to education for people with
disabilities

Learner QoE as influenced by TEL - lack of
standardized frameworks tps/jeleamingindusty.com
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Background

A lot of studies and research have been conducted over the
past few years focusing on the analysis and benefits of TEL.

« Some interesting initiatives in developing real functional

platforms: ®
— The Go-Lab portal - =
~ Phet Bt g ™

criing s and 2505 —v—

« Nevertheless...

— No use of new TEL strategies: mulsemedia, gamification,
interactive augmented reality

— Few initiatives on the analysis on the learner QoE
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Background (II)

Promising standardization initiatives related to TEL
— ITU-T F.742:"Service description and requirements for

distance learning services” A%%S%a”gﬁlﬁ{g‘g;gg?s?jesn%éim%}%n

3 LAY - untime

— ISO/IEC JTC1 Subcommittee 36 e pl L B
Intellectual property and digital rights Platform and media

— MP EG -V ( ISO/I EC 2 3 O 0 5 ) Localization and internationalization

/\?f% Compet?nc_y definitions Content aggregation

— MPEG-7 (ISO/IEC 15938) D o A s

Collaboration

Nevertheless, future work and novel proposals are
needed to standardize a framework and procedures to
better understand how new generation learners would

technology-enabled A
learnina =
ITU-T Technology Walch Repo




Overview of NEWTON

 Horizon 2020
+ Academia and industry nEWt%n
« 7 different European countries

14 partners

oCu
<~ AtoS
Horizon 2020: Networked labs for training in echnologies Ihu_:lel_, ]S SUSTU
< - /

Czech -
#sTU Republic @
> A'.I'.IDS AteS slovakia w

s i) - Romania ® 3veco
B KyBERTEC 00 At@s ‘sl“co + CEL
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ACCESSORIES AND CONSUMABLES

Overview of NEWTON

Aims to provide a pan-European learning platform

Facilitates the delivery of STEM (Science, Technology,
Engineering and Mathematics) subjects

Addresses learners from a variety of backgrounds:
secondary and vocational schools, third level education,
people with disabilities

Will integrate a set of distributed labs: existinlq state-of-
the-art teaching labs (e.g. FablLabs ) and newly created
teaching labs P— —
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New TEL Methodologies

« One of the main NEWTON goals: develop
innovative TEL methods that will be integrated in the
platform

learner model-based personalisation
gamification
augmented reality

multimedia and multi-sensorial (mulsemedia) content
delivery

adaptation of content delivery to learner operational
environment: variation of network conditions, user
device characteristics and user profile
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Adaptive multimedia and mulsemedia

« Initial studies demonstrated that content adaptation can improve
learning experience

« In NEWTON's case the adaptability has a three-fold purpose: to
increase user/learner QoE, the learning experience and the
learning outcome

« Researchers in neuroscience sustain as a best practice in learning
the engagement of multiple senses — maximum possible

 Learning can be deeper, richer and more memorable experience
and more effective

- People have a multisensory brain that has evolved to develop,
learn and operate in multisensory environment

. ﬁ multisensory-based learning setting is natural for the human
rain

« Important : the stimulation of compensatory senses (people with
dlsabllltles) VY.
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Standardization proposals for QoE
evaluation in TEL

QoE Factors & Indicators
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QoS Offered

by TEL

QoS
Delivered
by TEL

Student
SegmenT

STUDENT'S QoE
-y
_I" “, STUDENT
r 13
{ Student's QoS
( Expectations
\
c
Ke}
T
8
53 QoS Perceived
o by Student
K
=
5]
°
2
(]
‘ c
L | e
< I {81 s
Expectation Py » %
Student's n‘;,
Satisfaction :g
Expectation %
Update 3
) 7
|
— Perceived
Disconformation utility
1
|
|
QoE Evaluation in TEL STANDARD

Content
adaptation

L

Function | i .

f—__—‘ S
1 '—: £ | Function A
1 2 .
I IS : & | Function B olole
© E .
: @ |l 2 | Function C )
o |l —— -
1 c
=1
' M|
1 5 Bt <A
1 © Famm o £ | Function A
1< I <
c (0]
1 3 I SR
S RS @
El sl E
1l € I : H | 3 Function A
= € >
| < = S 2 .
= [} s | Function B
¢ : 1] | &8 . 2
l 5 @ | < Function H
1 © IE3L —
I | Function A
I |
L9
|
: I
I |
I 1
\

Student s

Influence

Ractors

Student
Segment
B

QoE INFLUENCE FACTORS in TEL STANDARD

Adaptative Process

Bangkok, Thailand, 14-16 November 2016
ITU Kaleidoscope 2016 - ICTs for a Sustainable World




Pilot Study

« Adaptive multimedia and mulsemedia in learning

— Students of the second year of the official Master in
Telecommunication Engineering, attending the

“Performance on Telecommunications Networks” course
of the UPV/EHU

- Samedpilot is planned to be carried also in Dublin,

Ireland in Dublin City University (DCU), at the master
level as well.

— Results obtained in both institutions, UPV/EHU and DCU,
will be analyzed and compared.
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Pilot Study (II)

« Main goal: to measure

the influence of the

employed innovative

technologies on

— increasing learner QoE
— design and propose
a corresponding
framework

— improving learning
process

— increasing learning
outcome.
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Conclusions

Novel initiative to create a network of new and
existing teaching labs in the aim to develop a pan-
European learning platform.

Attract students to STEM studies and to support the
learning process of people with special needs
through the enhancement of the student learning
%roEcess by means of the analysis of the learner

oE.

Use of new TEL tools and strategies Smulsemedia,
gamification, augmented reality, etc.

Platform will be tested and validated in real life
pilots across Europe.

Based on the achieved results the definition of new
standards to unify criteria on the QoE evaluation on
TEL platforms for comparable results will be faced.
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Questions

WORK IN PROGRESS

Eva Ibarrola, eva.ibarrola@ehu.eus
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