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cComo gestionar la Investigacion 'y el
Desarrollo para responder, de forma efectiva
e innovadora a los retos de la sociedad
contemporanea?
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RESEARCH

» Advising on educational research
n |nferfransdisciplinary and inter-instifutional research projects

TEACHING

» Courses, seminars. courses efc (also virtual)
» Summer Camps at University of South Florida

ASSISTANCE

» Education and Complex Systems (educational management, pedagogy, curriculur

learning, efc.)

Mision:

Lamision del SCED es fomentar y iderar proyecios de
investigacion conjunta en [bero-America con el proposiio
de fundamentar cientificamente fa educacion del siglo
X, integrando fas diferentes areas del conacimiento
Cientifico y tecnologico como la ingenienia, la
nanotecnologia, [as neurociencias, [a biomedicing, fa
computacion bioinspirada, Ia vida artificial y la simulacion
entre ofras, mediante un enfoque transdisciinar, éticoy humanisfico basado
epistemologicamente en el paradigma de los sistemas complejos.

Filosofia:

L8 procesos de educabilidad y ensefiabilidad deben
tener una fundamentacion epistemoldgica acorde con fa
complejidad d [a realidad y con el desarrollo de fa ciencia
Y Iatecnologia. Dentro de este marco se considera al
paradigma emergente de los sistemas complejos &l eje
sobre el cual se debe realizar la invesfigacian conjunta
QU permita construir &l conocimiento que direccione 13
eqducacion del siglo XX
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Organizacion Mundial de Propiedad Intelectual de las
Naciones Unidas OMPI

Solicitudes de patentes internacionales por ano

USA:57.000
Japon 44.000
China 22.000
Alemania 18.000

Corea del Sur 12.400
Israel: 1600 (8 millones de habitantes)

Ameérica Latina y el caribe :1200 (casi 600 millones de habitantes)

Brasil 600, México 230, Chile 140, Colombia 80, Peru 13 Cuba
9, Venezuelal



Oficina de patentes y marcas de USA
2014

USA:148.000
Japon 54.000
China 6.600
Alemania 16.000

Corea del Sur 16.000
Taiwan 6.600.
Israel: 3.200

Ameérica Latina y el caribe :1200

Brasil 290, México 200, 80 argentina ,Chile 60, Colombia 20,
Peru 3,Bolivia 2




Rankings: publicaciones,articulos, patentes,
Ph.D.
Universidades

* USA: primeros 10

* Singapure, China, Corea del Sur: entre los
primeros 50

e Latinoameérica no en las primeras 100



Finlandia Education 1996-2014

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2041 2012 2013 2014

Anthropology 5 4 4 5 2 1 5 24 11 13 12 20 22 20 36 &1 54 46 60
Archeology . 5 3 4 1 4 4 8 6 2 8 7 11 17 27 26 24 19 25
Communication 8 4 11 & 4 11 12 17 18 16 36 29 26 45 55 55 &1 101 102
Cultural Studies 5 4 24 & 2 5 6 22 15 13 17 22 19 53 64 72 60 93 97
Demography z 4 11 s 3 9 9 & 16 11 15 & & 23 15 20 15 20 24
Development 12 9 9 8 9 18 21 41 28 52 45 34 42 55 49 50 72 57 68
Education E E E I H T @E (& @ E [E E B =E 55 B B OE OB
Gender Studies . 1 5 4 2 3 3 4 2 11 10 10 11 18 19 24 13 30 25

Geography, Planning and
51 47 53 i T4 S0 129 101 33 154 146 127 181 175 194 235 254 233 250
Development

Health (social science) Z5 25 33 31 39 3T ¥ 47 46 47 Kz 58 71 S0 89 106 110 107 o949
Human Factors and Ergonomics 18 20 26 12 43 & 15 . 15 17 21 el il 25 17 29 il 28 40
Lawr 14 20 g 13 14 28 20 30 L 37 47 46 52 (14} ar i 0 ¥ 116
Library and Information Sciences 15 13 17 21 26 24 21 36 35 41 L &g 45 BT 59 a0 63 & 71

Life-span and Life-course

1 2 1 2 - 3 2 ] 5 T 5 o a 7 11 18 15 12 13
Studies
Limguistics and Language 238 149 22 20 32 39 34 43 35 41 50 &3 53 S0 o0 126 154 144 143
Political Science and

& 9 & L 4 4 14 27 20 23 32 20 30 45 63 L& 45 &3 74
Intermational Relations
Public Administration - e 2 1 4 3 3 5 12 7 7 7 18 20 26 14 25 13 28
Safety Research 3 2 3 1 - 1 3 4 5 5 10 o 17 21 23 17 15 14 32
Social Sciences (miscellaneous) 22 30 3z 26 21 40 34 42 35 LT &8 &5 rr 75 Q& 93 114 136 143
Social Work [ 3 6 5 5 4 & 7 14 5 6 & 13 14 15 18 10 13 19
Sociology and Political Science 26 34 33 31 30 29 43 73 74 76 aa a6 103 145 148 152 180 194 220
Transportation 3 3 3 4 7 7 7 ] 12 18 1G 50 36 36 19 42 47 33 38

Urban Studies 2 3 2 3 4 2 & G 4 5 4 18 a 10 12 14 12 11 13



China Education 1996-2014

19946 1997 1993 1999 2000 2004 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 202 2013 2014
Anthropology ] 12 7 & 11 12 20 1& 20 22 30 35 35 45 452 55 73 66 96
Archealogy 3 r 3 i 10 G 13 22 20 21 36 24 41 36 | L 73 o6
Commumication - 2 ¥ 2 & 272 -] 17 26 33 37 LTy Ta 206 1946 173 410
Cultural Studies = 3 3 3 3 3 4 8 25 13 22 Fidad 121 S 109 1653 152
Demography 3 8 2 ¥ 4 - & & 146 10 G 10 13 14 138 22 43 29 38
Development 10 23 17 27 27 238 51 78 (21, a7 161 146 165 216 266 262 219 281 343
Education iE BE £ I [E £ I =N 5§ 85T [ [EER 1.899 1.534
Gender Studies = z = 3 1 1 1 1 2 1 5 7 3 13 13 19 21 25 15
Geography, Planning and
153 153 159 1177 185 204 239 281 336 33835 428 475 530 1.025 1.457 1.302 1.467 1.475 1.336

Development
Health (social science) ] 5 r 17 5 14 14 21 26 30 45 & a7y 129 629 1.134 403 197
Human Factors and Ergonomics 1 3 - 3 7 4 o 4 8 19 20 14 25 41 42 &9 a0 85 o6
Lawr ] o r 11 i 19 200 33 44 63 101 ) R29 392 1.569 230 2238 309 5§13
Librrary and Information

19 24 20 19 21 17 32 42 194 200 422 294 454 5Oy &0O7 703 940 1.090 1.104
Sciences
Life-span and Life-course

1 = 2 = 2z 1 = 3 3 iy 3 & 10 10 23 16 2z 45
Studies
Linguistics and Language z bl 11 3 9 9 16 15 35 41 78 S0 104 194 &d1 338 462 HO1 490
Political Science and

] 3 11 12 9 3 36 42 39 75 6 &0 99 119 17y8 159 165 239 205
Intermational Relations
Public Administration - 1 - 2 3 7 2 & = 5 G 45 45 185 103 &G GG a7 79
Safety Research 1 4 1 1 2 1 1 1 2] 2z 19 11 38 285 | L 156 134 4464
Social Sciences (miscellanseous) 11 14 11 11 18 20 23 43 236 50 231 306 126 191 B&d3 1.511 391 463 5ald
Social Work 1 = = 1 3 5 4 2 LT e 5 3 ¥ 23 30 L. 36 34 45
Sociology and Political Science -] 20 13 10 18 20 36 2 &9 1] 73 91 148 230 317 354 380 473 443
Transportation 13 23 a3 13 13 292 16 22 44 126 186 422 1.267 1.897 9656 4.5580 1.324 1.636 1.340
Urban Studies 2z - 5 1 1 z 5 5 4 a 18 13 23 33 40 33 &3 &5 e



Brazil Education 1996-2014

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Anthropology 11 10 18 186 7 10 14 12 22 25 &0 71 56 95 95 123 147 143 128
Archeology 1 1 2 - 5 1 1 9 5 & 12 14 16 13 10 36 64 5% 55

Communicaticn - 1 3 - 3 4 11 8 6 & 8 44 120 181 131 222 253 256 290
Cultural Studies 2 8 & 5 3 5 5 15 21 17 8% 133 140 232 213 226 250 248 276
Demography 4 5 4 5 9 11 5 1 6 5 40 17 27 33 29 31 48 36 34

Development 5 9 15 14 15 13 23 35 27 42 25 165 87 71 82 94 140 135 138
Education EH E E B E E E ™ EH I 2 E E E EE B EE EER G
Gender Studies - 1 - 2 1 - 1 2 2 2 54 &1 108 79 100 91 84 103 113

Geography, Planning and
33 32 33 34 449 50 70 Tz D4 128 o8 295 229 217 294 337 425 405 466
Development

Health (social science) 12 17 11 14 16 13 17 24 24 9 43 103 218 316 311 411 476 479 BO3
Human Factors and Ergonomics 2 2 a8 4 oz 4 5 4 2 5 11 e 1% 16 3 a9 30 18 32
Lawr 5 11 10 17 3 10 14 17 19 20 31 31 36 35 38 46 51 128 109
Libvrrary and Imformation

7 4 ) 10 4 10 7 14 18 12 4& 43 a9 o3 115 133 137 147 180
Sciences
Life-span and Life-course

1 1 = = = = = 1 = 1 1 1 = 1 3 1 52 50 B3
Studies
Linguistics and Language & & 12 L1 G 11 15 19 23 24 39 53 91 85 128 128 231 251 231
Political Science and

3 a3 <4 <4 12 9 8 12 17 20 20 LT a1 78 10883 115 99 101 104
Intermnational Relations
Public Administration 1 - - L1 1 - z 7 3 & 4 45 a0 107 o3 127 125 117 111
Safety Research 2 4 1 - - - - 1 1 2 7 14 13 25 20 11 26 26 34
Social Sciences (miscellaneous) 19 144 10 15 25 31 34 32 36 44 S0 213 233 233 340 285% 245 297 300
Social Work 2 1 1 1 1 1 = = 1 = 2 4 2 5 3 6 3 3 3
Sociology and Political Science 15 21 21 14 29 A 26 40 52 = 193 2346 288 364 334 485 514 /27 §H3s
Transportation LT 3 & 2 a8 5 8 ] 14 20 3 11 31 18 22 21 27 19 7z
Urban Studies 2 2 3 3 ) 9 12 11 10 11 12 FO 45 51 68 64 59 113 G4



México Education 1996-2014

1996 1997 1998 1999 2000 2001 2002 2003 2004 20056 2006 2007 2008 2009 2010 2041 2012 2013 2014

Anthropology 14 10 12 13 14 a 14 17 13 18 20 22 39 36 27 41 63 71 51
Archeology 1 4 3 1 S 4 2 3 3 7 3 12 11 11 19 14 48 101 93
Commumication - - 1 2 1 2 3 1 5 3 3 & 15 11 21 21 27 44
Cultural Studies 5 o9 a8 4 5 9 8 11 14 15 18 29 45 45 1. 70 78 79
Demography 3 7 2 4 3 8 5 10 e 23 31 26 38 35 36 28
Development 9 14 14 164 21 24 22 47 38 34 24 30 37 50 L8 £4 64 58 L
Education E E B E E £ @ 2 5 £ E & F E & & B 85 B
Gender Studies = 1 ¥ 1 2 = 2 4 10 3 2 5 S 7 3 4 a8 10

Geography, Planning and
25 25 35 30 36 &5 G4 a7 39 107 o3 G2 114 120 139 131 171 16% 155
Development

Health (social science) 13 5 10 a2 8 i 7 B 10 3 34 25 26 29 35 41 T K2 53
Human Factors and Ergonomics - 3 - 2 1 2 - 1 1 7 4 5 a T & 2 3 3 11
Lawr 4 4 5 5 o 1 10 [} [ 10 18 17 15 42 33 45 49 Jo 71
Library and Information Sciences 3 7 & 3 4 9 4 3 21 38 26 3a 45 231 40 42 5é& 42
Life-span and Life-course

tudies 1 = = = = = = 1 1 = 1 = 1 = 2 1 2 2
Linguistics and Languages 3 4 5 12 14 16 5 [} z a9 13 15 12 23 18 £4 h& 50 45
Political Science and

International Relations 2z 1 7 2 11 i 19 21 22 19 31 38 25 38 33 40 a1 ED 42
Public Administration - z z 1 & 1 5 5 4 22 5 & @ 12 15 16 20 1 17
Safety Research = = = = = = = 1 = 3 5 1 & & 9 4 9 4 a
Social Sciences (miscellanseous) 16 22 12 17 9 12 21 24 26 24 24 34 95 B& 75 99 107 93 125
Social Work 1 = 1 = = = 3 = = 1 = 2 1 3 2 3 1 3 3
Sociology and Political Science 15 24 21 21 21 25 26 33 35 42 48 LY. -2 7T B0 124 158 157 199
Transportation = = 1 1 1 = 4 3 = 1 = 4 3 4 L 4 3 7 14

Urban Studies Z Z 4 5 1 4 3 z z Z 6 4 5 18 17 24 28 26 46



Colombia Education 1996-2014

1996 1997 1998 1993 2000 2001 2002 2003 2004 2006 2006 2007 2008 2009 2010 2011 2012 2013 2014

Anthropology z 3 1 4 1 & 1 1 1 3 3 & 3 7 & 24 25 35 24
Archeaology = 2 = = 1 3 = 1 1 2 1 1 2 2 4 5 11 12 21
Commumication - - - - 3 - - - z 1 1 3 5 4 T 13 17 38 47
Cultural Studies = 1 = = = = 1 1 2z = 3 & L F) 9 14 16 32 48
Demography - - - - 1 - 1 1 1 - - 2 & 1 3 - Q 7 1
Development 2z 2z 3 2 L 2 & 15 5 o 11 16 13 10 14 33 25 28 39
Education 4 E B E E 83 8 @ B 0 EE W E T E @B
Gender Studies = = = 1 = = = = = z 2 4 z z 4 4 6
Geography, Planning and

Development & 4 5 4 11 & & 15 Q 11 7 25 18 44 43 45 74 oo B
Health (social science) 1 2z 1 4 2 = 1 1 4 o & & ¥ 20 20 25 33 29 37
Human Factors and Ergonomics - - - 1 2 - - - 1 1 - 2 1 3 1 2 3 3 26
Lawr = = = 1 3 2 2 3 3 3 2 & & 12 17 25 41 &1 44
Library and Imformation Sciences z 1 - - 5 - - - - - 2 @ & 5 8 8 192 25 19
Life-span and Life-course

Studies ) ) ) i i i ! ) ) ! ? 3 ! i ! ) )
Linguistics and Language z 1 - - 3 1 - - - 1 - 3 7 4 7 11 14 34 38
Political Science and

International Relations 1 1 2 = = 2 = 9 2z 3 4 14 16 45 45 &5 &7 48 103
Public Administration - - - 1 - - - - 1 - - - 12 10 15 5 27 27 18
Safety Research = = = = = = = = = 1 2 1 4 2 10 1 3 2 3
Social Sciences (miscellansous) 3 5 1 1 2 2 = 5 7 z & a 11 &7 &0 54 651 &% 62
Social Work = = = 1 1 = 1 = = = = = 1 4 = 2z 1 2 1
Sociology and Political Science 4 z 3 2 4 5 4 9 5 12 3 20 39 &1 e 24 105 121 139
Transportation = = 1 = = 1 = 2 1 2 3 2 1 & 2 4 12 7 7

Urban Studies - - 3 1 - - - rd 3 1 1 1 2z 12 14 20 31 L 24
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27% jovenes América Latina:Universidad
69% Paises industrializados
Singapure, China.. mas tiempo de estudio..

Finlandia....
OCDE
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complejidad.

REAL ACADEMIA ESPANOLA

1. f. Cualidad de complejo.

REAL ACADEMIA ESPANOLA
complicado, da.

(Del part. de compiican.
1. adj. Enmarafiado, de dificil comprensidn.

2. Compuesto de gran nimero de piezas.

REAL ACADEMIA ESPANOLA

complejo, ja.
(Del lat, complexts, part. pas. de complact] enlazar).
1. adj. Que se compone de elementos diversos.

2. complicado (Il enmarafiado, dificil).




“Measures of complexity: a nonexhaustive list. IEEE
control Systems (Lloyd, S 2001)
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Rupturas,

discontinuidades, cambioSubitos...
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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 Development
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Level of Experience
Level of Customer Involvement

g
5

Mitchell Wingate 2015

Low ————1—1r<=—-v-v--+--rvr——————————> High
Level of Ambiguity and/or Risk
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SOLUTIONS

Flat Design Business solution, business development process
Flat design style moderm vector lustration concept.




SCIENCE

Science and everyday life cannot and should not be
separated.

(Rosalind Franklin)




Gracias

lfcruz SCED@istec.org



