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1. INTRODUCCION




“Llegara el dia en que mediante un estudio de varios
siglos, las cosas que actualmente estan ocultas
apareceran con toda claridad vy la posteridad se
asombrara de que se nos hayan escapado verdades

tan manifiestas”

Seneca ( 4 ac-65dc)citado por Laplace (1986[1825] pag 3
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Science and everyday life cannot and should not be
separated.

(Rosalind Franklin)
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PLANTEAMIENTO DEL PROBLEMA







Avance vertiginoso
en cienciay
tecnologia:
inteligencia artificial,
vida artificial,
robadtica
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@" UNITED STATES DEPARTMENT OF LABOR AtoZ Index | FAQs | About LS | Contact Us GO

Follow Us ' | What's New | Release Calendar | Blog

* BUREAU OF LABOR STATISTICS q

Subjects ¥  Data Tools ¥ Publications ¥  Economic Releases v Students v Betfa v

August jobless rates down over the year in 242 of 387 metro areas; payroll jobs SPOTLIGHT ON STATISTICS
up in 320

Jobless rates were lower in August than a year earlier in 242 of the 387 metropolitan areas,
higher in 123, and unchanged in 22. Nonfarm payroll employment was up in 320 metropolitan

areas over the year, down in 59, and unchanged in 8.
HTML | PDF | RSS

09/22/2016  Median tenure with current employer decreases to 4.2 years in January 2016

09/20/2016  August jobless rates up in 6 states, down in 3; payroll jobs up in 4 states, down in 3
09/20/2016  Multifactor productivity rose in 38 of 86 4-digit NAICS manufacturing industries in 2014
09/16/2016  CPI for all items rises 0.2% in August as shelter and medical care indexes increase

read more » A look at the future of the U.S. labor
force to 2060
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e A Working Laboratory Fr The Future]
(reating Your Future

On top ofthe wori inthe vioran Colorado tecn, star:up + CoWorking hub,we'e
DOUNGIess n our purposen buling business innovation and technology education
We're not just afuturis thik tank,but a working lboratoryfor tomorrow,







TOP 10 DE HABILIDADES EN EL MUNDO LABORAL
En 2020 . B, x AR

l. Resolver problemas
complejos

2. Pensamiento critico
3. Creatwndad

Resolver problemas
complejos
oordinacion con otros
3. Manejo de personal
4. Pensamiento critico
9. Saber negociar

5 Coordinacion

con otros

6. Inteligencia 6. Control de calidad
emocional . Orientacion de
7. Tomadores de servicio
decision 8 Tomadores de decision
8. Orientacion de servicio s Y 9. Saber escuchar
9. Saber negociar 3 ® 10. Creatividad

10. Flexibilidad cognitiva




Thomas R 2014

Transitionists

Expansionists

Maximizers

* Optimizers

Infleétio‘nists

Dismantlers

. Feedback Ldopers

Backlashers

Last M_iler's

_ Contexualists

Ethicists
Philosophers

Theorists

Legacists



Futuro de la Universidad

arar a la anidad para mundos desconocidos

Preparar la mentefpara pensamientos impensables
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Preparar para resolver problemas inimi nables Y
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Preparing our minds for thoughts unthinkable

Thomas Frey 2013









anaging Nano-Bio-Iinfo-Gogno Innovations:
Converging Technologies In Society

Converging foundational technologies NBIC

fnformotion Technoalogy Spin-offs : Large-daoto bases,
ropicol cormpowter-aided —ao g, cyber networks, (. .

Information Technology

Brain simulation Nanaobloinformatics
Cyber networking - i ONA computing
Personalized education.. e & s Proteornics, ...

Cognitive .~ | | _ _ ._
~ Sciences LA /v Biotechnology -

Neuromorphic engng T, A
Syrnopses to mindg ] i 5 | MNanobiotechnology
¥ | g |
1

Nanobiormedicine

Smart environments, ; o T Synthetic bioclogy
Cogno aid devices .. Bio-photonics, ...

Nanotechnology
1

Nanotechnology Spin-offs | Nanophotonics, plasmonics, mesoscale
SEE, metamaterials, nanofiuidics, nonosustainability. wood fibers, .
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NUEVA PERSPECTIVA

e ¢

DE LA REALIDAD

“Marcada por sistemas
complejos es decir plural,
incierta, aleatoria y no lineal
caracterizada por estructuras

ciclicas auto-organizadas que
dinamizan procesos
genéticos, informacionales,
bioquimicos, energéticos y
entréopicos dentro de una
termodinamica de no equilibrio
y en permanente construccion”

Sheineder y Sagan (2008)



SANTA FE INSTITUTE

Science for a Complex World
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Technology Education Consarium

iComo gestionar la Investigacion 'y el
Desarrollo para responder, de forma efectiva
e innovadora, a los retos de la sociedad
contemporanea del siglo XXI?
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N {f Research &
& : " Development

epistemologica en la ciencia de punta

+ Ed U Ca Cié n mmmm) como las ciencias de la complejidad y

los sistemas complejos adaptativos.
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R&D N PROJECTS OPPORTUNITIES

e MORE NEWS

LEADERSHIP TEAM  COLLABORATION OPPORTUNITIES  CONTACTUS

Aldebaran Robotics new collaborative
projects

Mission:

SCED’s mission is to promote and lead joint research projects, teaching and service in [bero- 840’ capability for awakening of
. ' . g . . . . . Children with multiple disabilities

America in order to scientifically substantiate 21ts century education, integrating the different

areas of Humanities and Social Sciences with the different areas of scientific and technological S Ak

. . . . L. . . . earned strategies

knowledge such as engineering, nanotechnology, neuroscience, biomedicine, the bio-inspired

computing, artificial life simulation, among others, through a trans-disciplinary, ethical and

humanistic approach epistemologically based on the paradigm of complex systems.

NAQ as Home Care Robot and Mastermind
Player

Human-Robot Interaction using non-




Complex

¥R Eucaion ABOUTUS LEADERSHIP TEAM NETWORKS & COLLABORATION ~ RESOURCES NEWS CONTACTUS &8 = ISTEC.ORG
PROJECTS OPPORTUNITIES
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LEADERSHIP TEAM  COLLABORATION OPPORTUNITIES  CONTACT US MORE N EWS

Aldebaran Robotics new collaborative

TEACHING Consulting and Coaching projects

*  Courses, seminars, conferences » Higher Education and Complex Systems NAQ's capability for awakening of
Children with multiple disabilities

o Summer Camps at the University of South Florida o Education Management and Leadership

o Higher Education Pedagogy

) NAO robot plays Connect Four by self
o Curriculum and Competences s -
) earned strategies
RESEARCH ©  Education Research
. . ©  Teaching/learning processes NAO as Home Care Robot and Mastermind

o  Advising on educational research Pl

o |Inter/transdisciplinary and inter-institutional research projects
»  Courses, conferences and support in writing scientific articles i (R aTaR e R
(=]

intrusive sensor
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Education

sceo wm

¢ Como preparar a los estudiantes para el mundo que van a vivir?
¢Relacion de educabilidad y neuroaprendizaje?

¢Rangos de escala?

¢Informacion y niveles?

¢ Sobrecarga de informacion?

¢ Procesos emergentes?

¢;Analisis dinamico de tiempos diferentes?
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sceo wm

¢, Como y en qué momento de deben dar los procesos de cambio curricular?

¢ Grados de libertad, patrones o atractores?

¢Relacion del sistema dinamico y medio ambiente?

¢ Qué ramificaciones se estan dando?

¢ Realmente como esta la interaccion del sistema?

¢Impacto de la conectividad tecnologica?



sceo e Y Sistemas Complejos y Educacioén USF R
¢, Dinamica e interaccion?
¢ Como mantenerse a si mismos en medio del cambio y la incertidumbre?
¢ Realmente como se da la autoorganizacion?
¢Impacto de las redes multinivel?
¢ Como desarrollar la transdisciplinariedad ?( biologia, computacion, medicina, ingenieria, educacion ....)

¢ Como abordar nuevos lenguajes? nuevas logicas?

¢ Como optimizar el aprendizaje en contextos inestables? (institucionales, hospitalarios, etc)
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sceo wm Sistemas Complejos y Educacién

¢ Como y en qué momento de deben dar los procesos de cambio curricular?

¢ Grados de libertad, patrones o atractores?

¢Relacion del sistema dinamico y medio ambiente?

¢ Qué ramificaciones se estan dando?

¢ Realmente como esta la interaccion del sistema?

¢Impacto de la conectividad tecnologica?
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¢Como lograr un aprendizaje significativo ?

¢Como aplicar efectivamente el conocimiento
aprendido?

¢ Como identificar y resolver problemas complejos?

¢Como lograr una nueva racionalidad?
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SISTEMAS COMPLEJOS, EDUCABILIDAD Y NEUROAPRENDIZAIE

Modulacion electro-quimica y Neuro-hormonal.

Enlaces neurolégicos inter-cerebrales

Resonancia de patrones
Realidad compartida

Cerebro difuso



Aprendizaje y emocion

Neuro-génesis

“Computacion neurobioldgica

Neurocognicion y resoluci®n de problemas
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“la complejidad de las interacciones sociales entre los
individuos esta mediada por las neuronas ”

Hospital General de Massachusetts Estados Unidos, (Williams,Haroush 2015)
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USF UNIVERSITY OF
SOUTH ELORIDA

. ED fstec ’
“Complex Systems and Neurological Dynamics of Intersubjectivity”

“Neurobiological Computation to Solve Complex Problems in Higher Education Based on the Sciences of
Complexity”

“Complex Systems As A Basic For Education And Pedagogy of The XXI Century”
“Computacion Neurobiologica y Educacion”

“Humanoides Robotics “hands-on” Workshop & Trends in Engineering Education From the Complex Systems
Perspective”

“Neurobiological Computation and Neural Network”
“Classic Formal Logic and Nonclassical Logics”

“Neural Networks and Computational Complexity”
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AR
¢Coémo‘deben ser la estru
modelos pedagogicos contempo

v

éPar qué se requieren |

éComo ha evolucionado la e

| *\g
¢Como debe estar orientad

nue

éCual debe ser el fundamento de los cur

¢Como deben ser los procesos de ensena
aprendizaje de la estructura curricular?s

|
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“A MODEL TO PEDAGOGICALLY SUPPORT TEACHING & LEARNING SCENARIOS FOR
ENGINEERING INNOVATION FROM A COMPLEXITY SCIENCES PERSPECTIVE”

InterDisciplinary Learnlng Lab (ID'LL)

Escenario comun de aprendizaje para formar innovadores en
ciencia y tecnologia con vision global y capacidad para
resolver problemas de alto impacto en contextos
multiculturales, inter y transdisciplinarios
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Education

“Curricular Development for Engineering Education to meet the
challenges of the XXI Century from a Complexity Perspective”

Interactivity

General
Knowledge Integral Skills

Academic
Discipline :

In-depth “Student-Centric”
Knowledge \

Implementation

&

Knowledge
Transfer

Science & Technology

Complex Sciences

|

Academic

i Discipline:

Basic
Knowledge

USE

UNIVERSITY OF
SOUTH FLORIDA
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del siglo XXI n Investigacion,
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Como debe ser la gestion organizacional y de la informacion para
afrontar los desafios y necesidades de la sociedad contemporanea e
impactar en la Investigacion, Desarrollo & Educacion ?

i
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Project Management
for Reseach and Development

Traditional Project Management Spiral Development

(Waterfall)
RAD (Rapid Application Development)

ASD (Adaptive Software Development)

EVO (Evolutionary Project Management)

Agile Method

XP13 (Extreme Programming)
The Crystal Family



Project Management for Research and Developrment

Level of Experience

Low > High
Lewvel of Ambiguity and/or Risk

Mitchell Wingate 2015

Level of Customer Involvement
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Cidiacctec - Istec
Proyecto: El Ingeniero Joven






Gracias por su atencion




Gracias por su atencion

lfcruz_sced@istec.org




