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Joaquin Ordieres:

- Spanish Full Professor, working for three different
Universities. From 2009 in the “Universidad Politécnica
de Madrid”.

*Visiting professor in six different institutions,
INRIA(F), ESTI(F), University of lowa(USA), Beijing
Institute of Technology (CN) and Ecole Polytechnique (F),
DTU (DK).

«Involved in more than 15 European funded research
projects and more than 100 private technology contracts.
- Coauthor of more than 150 research papers, 20 books.
- Coauthor of more than 10 patents. i R T
- Advisor of more than 25 PhD thesis. e ” b

*Interested in Improving industrial processes by using
data based models, Process Optimization, Data Mining, I I | ‘ | .

Cited by VIEW ALL

All Since 2019

Business Intelligence & Machine Learning. Project
Management, Business Process Modelling, PPPM.
=> Industrial Management
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Co-funded by
the European Union

Outline:

e Context

e Societal changes

e Workshop needs

e Emerging approaches

e Full redesign of the learning approach
e EELISA initiatives (EU framed)

7 e Conclusions
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How do we teach?

[ ecture methods

Demonstration methods
« Jeam teaching methods
Individualized instruction

GreenBIWlck

Teaching methods used

80

B Lecture

B Cooperative Leamning |
& Problem Criented Leaming

[ Case Studies

60

40

Num. of Responses

20

Co-funded by

—‘ '1 \ ** * **
oo Vgl \JWBW@[@ the European Union
j.ordieres@upm.es 4
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How do we teach?

People generally People are able to...
remember... (learning outcomes) Teaching methods used
(learning activities) ol (' Locure

B Cooperative Learning
= Problem Criented Leaming
[0 Case Studies

Define  List ]
Describe Explain

10% of what they read

60

20% of what they haar / Hear

/ View Images gt - |
30% of what they see / \ #:Imm
50% of what / Attend Exhibitis/Sites \
me:.l see and Watcha D — I I

40

20

Ana
say and write Design Collaborative Lessons mﬂ'rf' &
cﬂﬂl idom Often ‘ery often
80% of what Simulate, Hﬁ-"ml Evaluate B o '
FORYE. Presentation - Do the n-u'nmr

Two main outcomes:
a) Watching videos is more effective

than attending lectures. 4 \) SR Co-funded by
b) “Do the real things” is the most i WBW@LFLC IR the European Union
ffective learning technique —

e 0 .
j.ordieres@upm.es 5
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Context

Most scholars keep the focus on theoretical principles.

We should not use Learning Styles because they

% agree
are conceptually flawedq go

pigeonhole learners{ 67

waste resources 61
create unrealistic expectations{ 56
are driven by profit not helpq 48

Bl Completely disagree

B somewhat disagree

B neither agres or disagree
Il Somewhat agree

Bl completely agree Source: Published online 2017 Mar 27. doi: 10.3389/fpsyg.2017.00444

100 ;;5 5lo :.;5 (] 2l5 5Iu ?.5 100

Y%re spondents Source: https://www.sciencedirect.com/science/article/pii/S2666374023000298

The Transfer-Acquisition
conceptualization of learning:
Learning is the transfer of knowledge
from authoritative sources into the
minds of learners.

The Construction-Becoming
conceptualization of learning:
Learning is a process of becoming and
simultaneously a process of knowledge
construction.

94.72% of STEM professor data

Conceptual Metaphor: Acquisition and
Object Manipulation

Conceptual Story: Object Possession
Worldview: Individualist-Competition
Paradigm: Positivist, Post-Positivist

Critical Pedagogy: This
conceptualization inhibits learner
agency, empowerment, and justice.

. 93.58% of learning scientist data

" Conceptual Metaphor: Construction,
Becoming, and Apprenticeship

Conceptual Story: Situated Becoming

Worldview: Collaborative-Cooperative
Conceptualizations of learning are
complex conceptual systems in y .
which numerous interdependent Critical Pedagogy: This

ideas interact, leading to unique conceptualization fosters learner
sl emerg,ent practices agency, empowerment, and justice.

Paradigm: Interpretivist-Constructivist

j.ordieres@upm.es 6
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Summary: main outcomes

« Too much focus on “Transfer-Acquisition of Knowledge” in learning
processes.

» Lower afttention to the different Learning Styles than expected.

* In some places the business model is driven by “lectures” given.

« Too much focus on abstracted exercises not very closely formulated
like the real ones as basis for proof of competency.

» Limited space to promote innovative thinking & practices, with

limited reward approach.

j.ordieres@upm.es 7
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- A

Fatcs facing workshop

« There is a need for
development and
implementation of system
solutions for optimizing,
managing and diaghosing
complex manufacturing
industrial facilities.

-

. - 3
1ICR
By &
it & 10
= <L
e = L. -1 H

« And for managing complex
socio-technical systems,
facing new social concerns.

g~ TR

j.ordieres@upm.es
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Knowledge

Is a critical point : .
to increase and to ,...-.-.. —
sustain

productivity.

Design of the
working place
and helpers have
been considered.

j.ordieres@upm.es

Societal




&
l‘\ INDUSTRIALES

WK ETSII | UPM

= *** "er guidance
DeSIgn Of the o )-light, projector S
lace and —
p R Hand Tracking
helpers are ol 3D Camera
considered_ Nutrunner positioning 7 &
N e Ultrasound i o
/.7 %‘F‘: A N [\9)
H Product identification
4 : S RFID
2 nteractive Worker Instructions
NS I Worker | t

Y
: % Projector, Touchscreen

It does include digital helpers & QC tools & validations,
but it also automatize the performance measurements

in a digital wa

j.ordieres@upm.es
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Societal changes

New workforce attributes

STEREOTYPES
Out of Touch & Disinterested
in Learning New Things

STRENGTHS
Characterized as being
workaholics who relish long
weeks and overtime. They
are more committed to their
roles than any other
generation
Considered good team
players with 53% of
organizations saying they
work well with others
Regarded as making
excellent mentors to their
colleagues and juniors

j.ordieres@upm.es

STEREOTYPES
Cynical & Poor Team
Members

STRENGTHS

= 70% of organizations
believe Gen X are the best
overall workers

= Committed to juggling work
with family time, and favor
work-life balance

= Gen X is considered to be
the biggest revenue
generators overall

STEREOTYPES
Cynical, Poor Team
Members & Too Confident

STRENGTHS
Highly adaptive: Unique ability
to think abstractly and find
new solutions.

Team Players: Can

interpret, translate, and relate
to just about anybody, and
can quickly adjust to different
points of view.

Coachable: Have strong
opinions but tend to be less
vocal than Millennials. so
coaching is an effective way
to leverage their unique point
of view.

STEREOTYPES
Entitled & Lazy

STRENGTHS

= Of all generations currently
in the workforce,
considered the most
independent workers
Concerned with ethics and
the social responsibility of
the organization they work
for
Grown up sourcing
information. they need to
be left to create their own

processes rather than being

told exactly what to do

STEREOTYPES
More Cynical & No Loyalty

STRENGTHS
The most tech competent
of any generation, able
to pick on developments
quicker than other
employees
Natural entrepreneurs, with
72% wanting to start their
own business
Described as the “always
on” generation, able to
multi-task unlike any
other generation using up
to 5 screens at once

11
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New workforce challenges

THE ISSUE IN NUMBERS
Sustainability

ENGINEERING PROFESSION

Circular WOULD LIKE
Economy 2 186,000
SKILLED RECRUITS
D|g|ta| EACH YEAR TO 2024
Transform.
ALMOST
Innovation ANNUAL SHORTFALL HALF
OF ENGINEERING GRADUATES ‘GF EMGINEERING
PAIGMISII I, AN COMPAMIES SAY A
Entrepre- . SHORTAGE OF
neurship 5 'l OF PARENTS KNOW R
WHAT PEOPLE IN S
ENGINEERING DO AND GROWTH

EngeneeringlUK. 307 CEBR. 2014

j.ordieres@upm.es 12
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Regarding communication, technology (AR/VR) arrives
to improve operator’'s and management guidance:

(T

Al N
_i‘lﬂ—l—l\#
Cpk= 1,118

j.ordieres@upm.es 13
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We have learnt:

Relevance of Manufacturing for social evolution
I4.0 improvements for direct machine production
Challenge when part assembly is considered

Digital solutions help people in assembly lines

QC can be further improved by smart devices
Higher levels of communication and intelligence are
required enabling change management.

The question is, while AR technology and LLMs have

significantly enhanced human-machine interfaces with
transformative potential, how is this impact being felt
in higher education? Do we consider new gens needs?

j.ordieres@upm.es 14
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Relevant Dimensions:

e Technology evolved fast in
many different fields.

e Labor market involves
quickly technological
improvements (AI, VR/AR,
etc.).

e Different generations have
specific mindsets and
values.

e Indeed, they have their
own learning style (Zs are
tech-savy, interactive, less
focused, ...)

j.ordieres@upm.es

-----------------------------------------------------

.DIGITAL NATIVES
Gen Z are the first true natives 1o

the digital era. This generation

spends 13.4 hours per week on

SOCIAL

Gen Z is naturally social and
spend 7.6 hours per day
socializing with friends and

their smariphones

family INTERACTIVE .
Gen Z likes to interact with
. MULTJ TASK ERS S people. 34% are most concerned
Gen Z prefers to work on 'Ill Ilu ”?-!!-I.E;:- people

multiple tasks at the same
time. On average, Gen Z will
work off of 5 screens at once

. ENTREPRENEURS o Soce:
.......................... bt} AL ACLTIERLALA Y THakts wl
Gen 2 desires independent feel that anything is possible
work environments. 72% of S ——
teens want 10 stant their own LESS FOCUSED
businesssomeday,. L Ll | lssssssssssssssassassssans
Gen Z needs continuous
. EDUCATED uptates and stimulation_ It's
FErsrsrarrarasRsRsaREARY no surprise that this generation
Gen Z is constantly learming, has an attention span of 8
1in 2 will have a ;;;:i::q:? SeCOnas.

education.
................. CAUTIOUS .
PHILANTHROPISTS As a result of growing up during the
Great Recession, Gen £ tends to be
more careful with their expenses.
57% would rather save their money
than spend.

15
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Challenges to face:

90%

U.S. businesses spend 90% of what we learn is Employees are Classroom-based
over $160 billion forgotten within interrupted learning is failing
annually on employee 30 days. - On average - businesses because it
learning and training. every 3 minutes. covers only about 10-

20% of what someone
actually needs to do
their job.

j.ordieres@upm.es 16
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- .: ] A:r.ess to ne Learners as
“-— ﬂ F'E'rtﬁ- F . i Connection-
Ny n. o .“ ' . Maker
Learners a; Eunlent = :

Producer & Sharer o /,. 2@ =

The Web as MyHE 4 0 '

Curriculum Learners as connectors, creators, pen Access

tu Infurmatlnn
/cnnstrur.twlsts o \.\

¥
I s e " =
- 1 i ; e l

Diversity of Network = Teachers .

j.ordieres@upm.es 17
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Demands:

e /s find content asyncronously and at high speed (videos at
1.5 ~2X), where short duration is preferred.

e Zs aim to learn practical things and being able to test them
by temselves.

e Zs have shifted from Google to Instagram and TikTok as
search engines Usage of Local Apps by Age Group

Google Maps

Facebook

New design of = 1 B g
learning is required. -

VET education is key

to make the change. N

Age Group

j.ordieres@upm.es 18
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Institutional Transformation: Good tool. Well
| An official website of the European Union How do you know? ~ Spread around
c ( 1 N I‘\ Europe.

Indeed, it needs

( ( I \) \,}\ YOUR push and
transformative

willingness.

m European
Commission

European Education Area European University

Quality education and training for all

The Alliance that will

About - Focus - Education - What's transform engineering

Home EEA topics levels new? education and society

Alliance mambers

You are here: Home / Education levels / Higher education / European Universities Initiative

FAU ITUY &y
& smom @) PSLE & e Zh

European Universities initiative UNIVERSITE PARIS [roueo

Transnational alliances of higher education institutions,

paving the way towards the universities of the future. b Aasiadenkiianlt o »

-" . o

Erasmus+ Programme
; o Mumipes Netwodk for Accreditsson of - of the European Union 715
& & Hageeing Edecanon

j.ordieres@upm.es 19
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Thinking in terms of Milenial / Z gens

e Focus on microlearning for
concepts.

e Become much more visual and
dynamic (short video pills).

e Create a Graph of Knowledge
with living relationships and
hierarchical concepts.

e Increase the focus for practical
assignments: "I learn better
what I do”

j.ordieres@upm.es 20
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Thinking in terms of Milenial / Z gens
e Focus on microlearning for concepts.

Thare are 11 ma or types of microlearn ng you can choose from, including:
100

- - .
- . ] L
F Ll T y oW -
I! et ) ‘.-'f :\l‘h_

4 L - e S
i ¥ -
—————
W IKTERACTIVE PaRALLAK- WIRFD INFOERAPH S STATIC RESGURCES SIMULATIORS RRAHCHIRSG

SLSED SCROLLIMG ECEMARCE

Ly
Booster ‘~_-f'l “ 'J
20
— POOCASTE GAMIFICATION SOCIAL MEDG GECIFEMSIRG FERFORMAMCE
1 2 3 4 5 o

Days After Training

=9 ~ The improvement that 2 2 /0

-]
L=

Memory Retention (%)
L=
L=

-
L=

O microlearning has in the
g retention of information over COMPETENCE >> DEFINITION >> DESCRlPT|0N>>MEASURE
traditional training
{Dresden University Study)
j.ordieres@upm.es
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Thinking in terms of Milenial / Z gens
e Focus on microlearning AND VISUAL short explanation of KEY

CONCEPTS

Using Al it does take
15 mins to créate a
short video explaining
such concept:
a)Use a LLM model to
prototype a script
scenes for one
minute time of
explanation.
b)Generate the
images or videos to
support the content.
c)Include yourself as
an avatar in the .
interesting language

Visual pills for theoretical background are easier to create than ever.
j.ordieres@upm.es plp)
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Thinking in terms of Milenial / Z gens
e Knowledge graph.
7
) . KNOWLEDGE
GRAPH .

Gamification
becomes very useful
to measure learning R

achievements . O

j.ordieres@upm.es pX]
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Thinking in terms of Milenial / Z gens
Practical assignments.

Once you unlink theoretical content learning from the lecture,

there are different options:

a) Flipped classroom + Gamification.

b) Individual and incremental assignments requesting to realize
effects linked to theoretical content.

c) Group projects requiring combination of concepts with higher
level of integration in several classes. Example of TBDA and
smart socks for MS gait monitoring.

This approach significantly increase the value for learners, and
they use to appreciate the learning process.

j.ordieres@upm.es 24
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Faleminderit shume per vemendjen tuaj
Hvala vam puno na paznji

Thank you very much for your attention
MHOIro BaM XBaJia Ha naXmwbu

Muchas gracias por su atencion

e Joaquin Ordieres
/ \ R Co-funded by
\&— WBnet IR

the European Union Jj-ordieres@upm.es

j.ordieres@upm.es 25
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