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Contexto UCSC

Universidad fundada por el Arzobispado de Concepcion en 1991.
Institucion privada, regional y perteneciente al Consejo de
Rectores de Chile.

La Universidad atiende a cerca de 12000 estudiantes, de los
cuales 2200 estudian en una de las 5 carreras que ofrece la
Facultad de Ingenigria. Foio
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Contexto UCSC

* El 70% de nuestros estudiantes provienen de los 4 deciles mas
bajos y siguen siendo los primeros de sus familias en acceder a la

educacion superior.
 Muchos de nuestros estudiantes presentan graves deficiencias en
sus competencias de entrada.
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Diagnostico pre-renovacion

= Deficiencias en las habilidades de entrada de alumnos
de primer aho.

" Baja tasa de retencion de estudiantes.

* Duracion efectiva de las carreras excesivamente largas.
= Estudiantes poco motivados.

" Frustracion en estudiantes de primer ano.
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Proceso de Renovacion Curricular
Facultad de Ingenieria UCSC — Timeline

1999 2004 2006 2008 2011 2012 2014 2018
Curricular Model Search Curricular Redesign Curricular Implementation
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La Iniciativa CDIO

La Iniciativa CDIO busca formar graduados en ingenieria
gue sean capaces de Concebir — Disenar — Implementar
— Operar complejos productos, procesos y sistemas con
valor agregado en ambientes modernos basados en el

trabajo en equipo.
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La Iniciativa CDIO

SYLLABUS

El Syllabus es un conjunto racional, relevante y consistente

de habilidades para un ingeniero.

ESTANDARES

Caracteristicas que definen un programa CDIO y sirven
como una guia para las reformas, evaluaciéon y

mejoramiento continuo de un plan de estudios.
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La Iniciativa CDIO
SYLLABUS 3.0 (EXTENDED)

1.
2.
3.
4,
5.
6.

CONTEXTO EXTERNO, SOCIAL Y AMBIENTAL
CONTEXTO DE LA EMPRESA Y DE NEGOCIOS
CONCEBIR, INGENIERIA Y GESTION DE SISTEMAS
DISENAR

IMPLEMENTAR

OPERAR

Liderazgo, emprendimiento e |
investigacion

Habilidades
CDIO en contexto

Conocimiento fundamental y Habilidades Personales y Habilidades
Razonamiento Profesionales Interpersonales
1. CONOCIMIENTO DE 1. RAZONAMIENTO ANALITICO Y 1. TRABAJO EN EQUIPO
MATEMATICAS Y DE CIENCIAS RESOLUCION DE PROBLEMAS 5 COMUNICACIONES
BASICAS 2. EXPERIMENTACION, INVESTIGACION Y 2 COMUNICACIONES EN
2. CONOCIMIENTO BASICOS DE DESCUBRIMIENTO DEL ' IDIOMAS EXTRANJEROS
LOS FUNDAMENTOS DE LA CONOCIMIENTO
INGENIERIA 3. PENSAMIENTO SISTEMICO
3. CONOCIMIENTOS AVANZADOS 4. ACTITUDES, PENSAMIENTO Y
DE LOS FUNDAMENTOS, APRENDIZAJE
METODOS Y HERRAMIENTAS DE )
LA INGENIERIA 5. ETICA, EQUIDAD Y OTRAS Fuente: CDIO Syllabus 3.0 | Worldwide CDIO Initiative

RESPONSABILIDADES
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La Iniciativa CDIO
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ESTANDARES
1 | CDIO como contexto Filosofia de programa
2 | Resultados de aprendizajes
; Fundamentos del
3 | Curriculum Integrado .
curriculum
4 | Introduccién a la ingenieria
5 | Experiencias de disefio-implementacion
_ _ _ — Metodologias de
6 | Espacios de trabajo de ingenieria aprendizaje
7 | Experiencias de aprendizaje integrado centradas en el estudiante
8 | Aprendizaje activo
9 | Fortalecimiento de la competencia de los académicos .
Preparacion del cuerpo
10 Fortalecimiento de las competencias docentes de los académico
académicos
11 | Evaluacioén del aprendizaje >
Evaluacion
12 | Evaluacién de la carrera
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CDIO optionals standards

0S1 0S2

Sustainable Simulation-based

development mathematics

0S4

Internationalization &
mobility

Engineering
entrepreneurship

Malmaqvist et al. (2020)
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La Iniciativa CDIO
ESTANDARES

Rubrica general de medicion de logro de cada estandar

Nivel Criterio
5 Las evidencias relacionadas con el estandar se revisan regularmente y se usan para
hacer mejoras.
4 Hay evidencias documentadas de la completa implementacion y del impacto
del estandar a través de los diferentes componentes e integrantes de la carrera.
3 La implementacion del plan para abordar el estandar esta en proceso a través de los

diferentes componentes e integrantes de la carrera.

2 Existe un plan para abordar el estandar.

Hay conciencia de la necesidad de adoptar el estdndar y existe un proceso
para abordarlo.

0 No existe un plan documentado ni ninguna actividad relacionada con el estandar.
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CDIO vy acreditacion - CNA

Competency ID

Martinez et al. (2015)
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A

ased on Lunev et al. (2013)

Latin-America Eurcpe Russia Generic competencies in Latin-American, European and Russian surveys ABET CNA CDID syllabus
LA1 E19 R1 Ability for abstract thinking, analysis and synthesis X X 23
LAT7 E14 R2 Ability to work in a team X X 31
LA14 E7 R3 Capacity to generate new ideas (creativity) X 24.3/422/426/42.7/1431
LA1S E10 R4 Ability to identify, pose and resolve problems b X 2.1.4/215
LAZS E22 RS Ability to design and manage projects b b 4.4/4.5 6/46.1
LA2 ET1 R& Ability to apply knowledge in practical situations b X 21
LA E1 R7 Ability to communicate in a second language ¥ X i3
LAE E27 RE Skills in the use of information and communications technologies X X 3324
LATO E2 Ro Capacity to learn and stay up-to-date with learning X X 246
LAG E3 R10 Ability to communicate both orally and in the written form in the native language b X 3.23/3.26/3.27
LAZ24 E26 R11 Ability to work autonomously X X 241
LA1G E12 R12 Ability to make reasoned decisions X X 2.1
LA22 E25 R14 Appreciation of and respect for diversity and multiculturalism X X 252/2586
LAS/LA21 E23 R15 Ability to act with social responsibility and civic awareness X X 241/242/251/252
LA26 E17 R16 Ability to act based on ethical reasoning X X 25
LA20 E28 R17 Commitment to the conservation of the environment X % 41.1./41.2/41.7/456/46.1/46.6
LAB E18 R18 Ability to communicate with non-experts about one's field X X 3.21/3.27/3.2.8/3.29/3.2.10
LA3 ES R19 Ability to plan and manage time ¥ X 24
LAZ7 E30 R20 Ability to evaluate and maintain the quality of work produced X 4.4.6/4.51/4.5.6/4.6.4/4.6.6
LATZ2 E4 R21 Ability to be critical and self-critical X X 244
LATI EB R22 Ability to search for, process, and analyse information from a variety of sources X X 222
LAZO/LAZE E24 R23 Commitment to safety X X 251441
LA1B E21 R24 Interpersonal and interaction skills X X 3.2
LAg E13 R25 Ability to undertake research at an appropriate |evel X X 2.2,
LA4 E15 R26 Knowledge and understanding of the subject area and understanding of the profession X X 1
LA27 E30 R28 Ability to focus on guality 4.45/451/464466
Generic competencies only in the Russian survey
LA1Z R13 Ability for critical thinking X 24
R27 Ahility to resolve conflicts and negotiate 327/328
R29 Ability to focus on results 431/432/433/434
R30 Ability to innovate X 242/243/246
Generic competencies anly in the European survey
LAT3 E29 Ability to adapt to and act in new situations X 242
LA1G E31 Ability to motivate people and move towards common goals
LA23 E16 Ability to work in an international context X 3.2.10/3.31
E20 Spirit of enterprise, ability to take initiative X 241/48
E6 Ability to show awareness of equal opportunities and gender issues 255
Computer Science competencies in the LA survey
LA13 E12 Ability to adapt to technological changes X 242/426
/ O O
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X éticos y se compromete
X X X con la ética y las
X X -
responsabilidades
X X X profesionales y las
normas de la practica de
la ingenieria
X
eg C O eSpPo 9, X X
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X
X
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X X
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X X
X X Fuente: Informe
X X X autoevaluacion
X Ingenieria Civil
X X Informatica (2020).
X X X X
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CDIO y acreditacion - WA

Syllabus CDIO/WA WAl WA2 WA3 WA4
CDIO 1.1
CDIO 1.2
CDIO 1.3
CDIO 2.1
CDIO 2.2
CDIO 2.2.2
CcDIO 2.3
CDIO 2.4.1
CDIO 2.4.2
CDIO 2.4.3
CDIO 2.4.4
CDIO 2.4.6
CDIO 2.4.7
CDIO 2.5.1 . ~ .
R WA3: Disefia soluciones para los
CDIO 2.5.3 problemas complejos en ingenieria y X

CDI0 2.5.5 disefia sistemas, componentes o procesos
CDIO 2.6

WA5S WA6 WA7 WAS8 WA9 WAl10 WAI1l

CDIO 2.9.3 que satisfacen necesidades especificas
CDIO 3.1.1 considerando debidamente los asuntos X
CDIO 3.2 de salud y seguridad publica, culturales,  ix

CDI0 3.2.4

sociales, y ambientales (WKS5).
CDIO 3.3.1

External, Societal and environmental context = ; X
X X
X X

X | X Fuente: Informe

LIV 4.4 X 1 X X autoevaluacion
Designing h X Ingenieria Civil

CDIO 4.7.8 _X_ | X Informatica (2020).
CDIO 4.8 X
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¢ CoOmo monitorear los aprendizajes?

e Definir hitos evaluativos.

 Medir las expectativas del profesor y estudiante en
cuanto a su aprendizaje al final del hito.

 Benchmark entre lo que espera el plan de estudio lo
gue observa su profesor (basado en desepeno de los
estudiantes) y el mismo estudiante.

COLEGIO
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Definiendo hitos en el Lcdio
plan de estudios

* ¢Cuales son los cursos adecuados para el
seguimiento?

e ¢iCuantos hitos?

 ¢En qué nivel del plan de estudios?

o Como evaluar los niveles de competencia de los
estudiantes

o Analice los datos asociados con las calificaciones
tradicionales del nivel del curso

o Analice cdmo los estudiantes e instructores perciben los
niveles de competencia
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Hitos en el plan de estudios ~ ““°.....
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Medicidn de hitos L —

Student proficiency level Instructor opinion of student proficiency level
Mot observed

Have been experienced or been exposed to
Are able to participate in and contribute to
Are able to understand and explain

Are skiled in the practice or implementation
Are able to lead or innovate in

To have experienced or been exposed to

To be able to participate in and contribute to
To be able to understand and explain

To be =kiled in the practice or implement ation
To be ahle to lead or innovate in

LR | L] B2 =
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2 PERSOMAL AMD PROFESSIOMAL SKILLS AND ATTRIBUTES

2.1 ENGINEERING REASONING AND PROBLEM SOLVING [2] i z ] 4 3
Probiam loentWcation ana Farmulaton
Madaling
Estmalan and uaiiatve .-'n.'1.EI'_|-'5'5
Analysis With Lincarainty
| Solution and Recommendation | |
2.2 EXPERIMENTATION AND KNOWLEDGE DISCOVERY [b] i 2 3 4 [
H_I-'FEM"I-EE-'S Fosmuatian
Survey of Prnt and Bleckonc Lismkure
Expafmanial Inguiry
Hypothesis Test and Dafanss
2.3 SYSTEM THINKING 1 - K] 4 5
Thinking Holsicaly
Emeganca and inls@ckions in Syskeims
Prariization and Focus
| Trads-affs and Badncs in Resolubion | |
2.4 PERSONAL SKILLS AND ATTRIBUTES i . a 4 5
Inibative and WiNNgnass &0 Take Fisks
Parsevemnce and Flexihinty
Craative Thinking
Critical Thinking
Awamness ol Ona’'s Parsang H?'EIH'.BEUB. Skils and Alttuoiss
Curlasily and Lislong Laarming [1]
. Tima and Resourss .er."EQH.TﬂEl"IJ
Fuente: Appendix H, 25 PROFESSIOMAL SKILLS AND ATTITUDES i S ] 4 5
Prfessional Ethies, Inlegrily, Responsibitly and Accouniaivyy [1]
CDIO Syllabus Beport, Emoestong! He e
2001 (www.cdio.org) Proactvey Planning for One's Camer
| Sigying Cuwant an Whad of Enginear
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Benchmarking hito1
(2015-2016)

2 PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES
2.1 ANALYTICAL REASONING AND PROBLEM SOLVING
2.1.1 Problem Identification and Formulation
2.1.5 Solution and Recommendation
2.4 ATTITUDES, THOUGHT AND LEARNING
2.4.1 Initiative and the Willingness to Make Decisions in the Face of Uncertainty
2.4.4 Critical Thinking
2.4.6 Lifelong Learning and Educating
2.4.7 Time and Resource Management
2.5 ETHICS, EQUITY AND OTHER RESPONSIBILITIES
2.5.1 Ethics, Integrity and Social Responsibility
2.5.5 Equity and Diversity
3 INTERPERSONAL SKILLS: TEAMWORK AND COMMUNICATION
3.1 TEAMWORK
3.1.1 Forming Effective Teams
3.1.2 Team Operation
3.1.4 Team Leadership
3.2 COMMUNICATIONS
3.2.3 Written Communication
3.2.4 Electronic/Multimedia Communication
3.2.6 Oral Presentation
4 CONCEIVING, DESIGNING, IMPLEMENTING, AND OPERATING SYSTEMS IN THE ENTERPRISE, SOCIETAL
AND ENVIRONMENTAL CONTEXT — THE INNOVATION PROCESS
4.1 EXTERNAL, SOCIETAL, AND ENVIRONMENTAL CONTEXT
4.1.1 Roles and Responsibility of Engineers
4.1.2 The Impact of Engineering on Society and the Environment
4.3 CONCEIVING, SYSTEMS ENGINEERING AND MANAGEMENT
4.3.1 Understanding Needs and Setting Goals
4.3.2 Defining Function, Concept and Architecture
4.4 DESIGNING
4.4.2 The Design Process Phasing and Approaches
4.4.4 Disciplinary Design
4.5 IMPLEMENTING
4.5.3 Software Implementing Process
4.5.5 Test, Verification, Validation, and Certification
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CDIO 2.1.1.
CDI045.5. 5 CDIO 2.1.5. 2015-1l

n=23
CDI04.5.3. CDI024.1.

CDIO0 4.4.4. CDIO 2.4.4.

CDI0 4.4.2. CDIO 2.4.6.

CDI04.3.2. CDIO 2.4.7.

CDI0 4.3.1. CDIO 2.5.1.

CDI04.1.2. CDIO 2.5.5.

CDI04.1.1. CDI03.1.1

CDIO 3.2.6. CDIO3.1.2.

CDI0 3.2.4. CDI03.1.4.
CDIO 3.2.3.

2016-1l

cDI02.1.1.
n=37

CDIO 4.5.5. 5 CDIO 2.1.5.

CDI045.3. CDI02.4.1.

CDI04.4.4. CDI02.4.4.

CDI04.4.2. CDIO 2.4.6.

CDI04.3.2.

CDIO 2.4.7.

CDI04.3.1.

CDI02.5.1.

CDI04.1.2. CDIO 25.5.

CDI04.1.1. N P DI03.1.1.
V= = = students
CDIO 3.2.6. €DI03.1.2. ———instructors
expected value
CDI03.2.4. cDI03.1.4.

€DI03.2.3.
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Desempefio estudiantes en AW hito 1°-<%.......
(2017-2020)

Hito 1: Conocimiento en Ingenieria (aw1)
WIN1045C-2-2017 m®IN1045C-1-2018  mIN1045C-1-2019 = IN1045C-2-2020

OCIY i 40 11,11%
nota 5-6 11% 4% 7%

nota 4-5

Hito 1: Andlisis de problemas (aw2)

m IN1045C-2-2017  ®IN1045C-1-2018 = IN1045C-1-2019 = IN1045C-2-2020

nota 3-4

nota 6-7

nota 2-3

nota 1-2 11% nota 5-6 4 29,63%

nota 4-5

nota 34

nota 2-3 7% 4% 7,41%]

nota 1-2
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Desempefio estudiantes en AW hito 1.
(2017-2020)

Hito 1: Disefio/desarrollo de soluciones (aw3)
W IN1045C-2-2017 W N1045C-1-2018 ®N1045C-1-2019 IN1045C-2-2020

nota 6-7 25,93%

nota 5-6 8% 11,11%

Hito 1: Trabajo Individual y en equipo (aw9)

nota 4-5 W IN1045C-2-2017 ®WIN1045C-1-2018  ®IN1045C-1-2019 IN1045C-2-2020
nota 6-7
nota 3-4
nota 5-6 0%
nota 2-3
nota 4-5
nota 1-2

nota 34

nota 2-3

nota 1-2

ucsc.cl




Benchmarking hito2 (2015-2016

2 PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES
2.1 ANALYTICAL REASONING AND PROBLEM SOLVING
2.1.1 Problem Identification and Formulation
2.1.2 Modeling
2.1.5 Solution and Recommendation
2.2 EXPERIMENTATION, INVESTIGATION AND KNOWLEDGE DISCOVERY
2.2.2 Survey of Print and Electronic Literature
2.3 SYSTEM THINKING
2.3.1 Thinking Holistically
2.3.3 Prioritization and Focus
2.4 ATTITUDES, THOUGHT AND LEARNING
2.4.1 Initiative and the Willingness to Make Decisions in the Face of Uncertainty
2.4.2 Perseverance, Urgency and Will to Deliver, Resourcefulness and Flexibility
2.4.3 Creative Thinking
2.4.4 Critical Thinking
2.4.6 Lifelong Learning and Educating
2.4.7 Time and Resource Management
2.5ETHICS, EQUITY AND OTHER RESPONSIBILITIES
2.5.1 Ethics, Integrity and Social Responsibility
2.5.2 Professional Behavior
2.5.3 Proactive Vision and Intention in Life
2.5.5 Equity and Diversity
3 INTERPERSONAL SKILLS: TEAMWORK AND COMMUNICATION
3.1 TEAMWORK
3.1.1 Forming Effective Teams
3.1.2 Team Operation
3.1.4 Team Leadership
3.2 COMMUNICATIONS
3.2.3 Written Communication
3.2.4 Electronic/Multimedia Communication
3.2.5 Graphical Communication
3.2.6 Oral Presentation
3.3 COMMUNICATIONS IN FOREIGN LANGUAGES
3.3.1 Communications in English
4 CONCEIVING, DESIGNING, IMPLEMENTING, AND OPERATING SYSTEMS IN THE ENTERPRISE, SOCIETAL AND ENVIRONMENTAL
CONTEXT — THE INNOVATION PROCESS
4.1 EXTERNAL, SOCIETAL, AND ENVIRONMENTAL CONTEXT
4.1.1 Roles and Responsibility of Engineers
4.1.2 The Impact of Engineering on Society and the Environment
4.3 CONCEIVING, SYSTEMS ENGINEERING AND MANAGEMENT
4.3.1 Understanding Needs and Setting Goals
4.3.2 Defining Function, Concept and Architecture
4.3.3 System Engineering, Modeling and Interfaces
4.3.4 Development Project Management
4.4 DESIGNING
4.4.2 The Design Process Phasing and Approaches
4.4 .3 Utilization of Knowledge in Design
4.4.4 Disciplinary Design
4.5 IMPLEMENTING
4.5.2 Hardware Manufacturing Process
4.5.3 Software Implementing Process
4.5.4 Hardware Software Integration
4.5.5 Test, Verification, Validation, and Certification
4.5.6 Implementation Management
4.7 LEADING ENGINEERING ENDEAVORS
4.7.8 Innovation — the Conception, Design and Introduction of New Goods and Services

CDI02.1.1.
CDI0 4.7.8.

44\ CONCEIVE DESIGH IMPLEMENT OPERATE"

cDI02.1.2.

—5—
CDI0456. T CDI0215.

CDI04.5.5.
CDI0 45.4.

CDI0 45.3.

CDI04.4.4.
€DI04.4.3.
CDI0 4.4.2.
DI043.4.
CDI043.3.
CDI04.3.2.
CDI043.1.
€DI04.1.2.
cDI04.11.
CDI033.1.
cDI03.2.6.
€DI03.2.5.
DI032.4,
DI0 2.1.1
DI04.7.8
DIO 4.5.6
DI0 455
DI04.5.4.
DI04.53.
DIO 4.4.4.
DI04.4.3.
CDI04.4.2.
DI04.3.4.
€DI04.33.
I04.3.2.
DI04.3.1.
DI04.1.2.
DI04.11.
DI033.1.
CDIO 3.2.6. N7
DI03.25.
DI0 3,24,
€BI03.2.3.
DI03.14.

D103.1%

" o022,

CDI03.1.2.

2015-11
n=6
cDI02.2.2.
CDI023.1.
€DI02.3.3.
\ CDI0 2.4.1.
DI02.4.2.
€DI024.3.
CDI0 2.4.4.
CDIO 2.4.6.
€DI0 24.7.
€DI025.1.
€DI025.2.
CDI02.5.3.
CDI025.5.
CDIO 2.5.6.
CDI03.1.1.
103.1.2.
2016-11
Cbio 2.1.5. n=9
10222
DI0 2.3.1.
DI0 2.3.2.
DI0 233
DI0 2.4.1.
€DI0 2.4.2.
\ €DI0 2.43.
\
\ €DI02.4.4.
1
4 CDIO 2.4.6.
D10 24.7.
DI0 2.5.1.
DI0 2.5.2.
DI0 2.5.3.
DI 2.5.5. = = studentes
DI0 2.5.6. = instructors
{yosiL expected value
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Desempeno estudiantes en AW hito 2
(2017-2020)

Hito2: Conocimiento de Ingenieria (awl)
W [N1075C-2-2017  mIN1075C-2-2018  ® IN1075C-2-2019 IN1075C-2-2020

nota 6-7

nota 5-6 52,6%
nota 4-5 Hito2: Analisis de Problemas (aw2)
W [N1075C-2-2017 ®IN1075C-2-2018 = IN1075C-2-2019 IN1075C-2-2020
nota 3-4
nota 2-3
nota 6-7
nota 1-2 0%
nota 5-6
nota 4-5 16%
nota 3-4
nota 2-3
nota 1-2
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Desempeno estudiantes en AW hito 2
(2017-2020)

Hito2: Disefio/Desarrollo de soluciones (aw3)

W IN1075C-2-2017 mIN1075C-2-2018  mIN1075C-2-2019 IN1075C-2-2020

nota 6-7

nota 5-6

nota 4-5

nota 3-4 47%

nota 2-3 6,7%

nota 1-2 9,09%
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Trabajo a mediano plazo

Mejorar los niveles de logro de la competencia desarrollo
sostenible para todas las ingenierias.

o9 e
-

Mejorar los niveles de logro de la competencia Emprendimiento
tecnologico para todas las ingenierias.

Mejorar los niveles de logro de la competencia de
internacionalizacion para todas las ingenierias.

Reacreditar las carreras con menos anos de acreditacion

A ACREDITA CI [Py 05 o ucsccl [

AGENCIA ACREDITADORA COLEGIO DE INGENIEROS DE CHILE S.A. DE CHILE A.G.




Conclusiones

Reconocemos que la adopcion del CDIO ha

;&% instalado una cultura de mejora continua de
4 ~ huestros programas de ingenieria que nos
permitio lograr la certificacion internacional.

Ao ACREDITA ClI ng‘g%ﬁ%‘&ms

AGENCIA ACREDITADORA COLEGIO DE INGENIEROS DE CHILE S.A. DE CHILE A.G.
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