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¿Cómo atender las necesidades 

de infraestructura de un país? 
 

Necesidades de infraestructura de un país: 
Competencia VS. Complemento 

Ingeniería Civil 

Ingeniería Civil 

Ingeniería en 

Construcción 

VS.   o    + 
 



Investigación sobre planes de estudio en 

ingeniería civil en el mundo 
 

Objetivo General 

Realizar una investigación a través de internet sobre los planes de 

estudio de instituciones académicas en el mundo en las que se 

imparte la carrera de Ingeniería Civil, de todas las regiones 

geográficas que se encuentran posicionadas como las mejores. 

 

Proyecto realizado en la Universidad 
Nacional Autónoma de México (UNAM) 



Objetivos Específicos 

 Seleccionar las universidades que serán estudiadas con base 

en su ubicación en una clasificación mundial (ranking), y 

definir otros criterios de selección.  

 Definir una metodología que permita conocer las características 

de los planes de estudio y proponer la aplicación de ciertos 

criterios de comparación. 

 Analizar la información obtenida a partir de la aplicación de la 

metodología para lograr un diagnóstico y una evaluación del plan 

de estudios (2006) de Ingeniería Civil en la Facultad de Ingeniería 

de la UNAM.  

Proyecto realizado en la Universidad 
Nacional Autónoma de México (UNAM) 



 Se determinó que se tomarían las mejores universidades por 

región geográfica que impartan la carrera de ingeniería civil o 

equivalente y que además se dispusiera de información suficiente 

(plan de estudios, asignaturas, programas y créditos) que 

permitiera hacer la comparación de los planes de estudio; para lo 

que, se consultó la página electrónica de cada institución. 

 El análisis comparativo de planes de estudio incluyó 55 

universidades, el Cuadro 1 muestra las regiones geográficas y el 

número de universidades analizadas correspondientes a cada 

región.  

Criterios de selección de universidades 



Universidades seleccionadas 



Universidades seleccionadas 



 Criterio áreas de formación. En los programas de ingeniería las 

áreas curriculares típicas son: ciencias básicas, ciencias de la 

ingeniería, ingeniería aplicada, otras disciplinas y ciencias 

sociales y humanidades. La comparación por áreas de 

formación consiste en determinar el número de asignaturas que el 

plan de estudios ofrece en cada una de las áreas curriculares y el 

total de asignaturas; para así poder calcular el porcentaje de cada 

área curricular que destinan en la formación académica las 

universidades a estos grandes campos del conocimiento.  

 Criterio áreas de actividad. Las asignaturas de los planes de 

estudio de Ingeniería Civil pueden también clasificarse por su tipo 

de actividad en: teóricas, prácticas, ingeniería 

profesionalizante y tesis/proyecto. 

Criterios considerados 



Las asignaturas se agruparon de la siguiente manera: 

 Ciencias Básicas 

 Ciencias de la Ingeniería e Ingeniería Aplicada: 

Construcción 

Estructuras 

Geotecnia 

Hidráulica 

Sanitaria y Ambiental 

Sistemas, Planeación y Transporte 

 Ciencias Sociales y Humanidades 

 Otras 

Áreas de especialidad 





 Programas Educativos relevantes de 
Ingeniería en Construcción en el Mundo 
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Estados Unidos 

Iowa State University 

Purdue University 

University of New Mexico 

North Dakota 

State University 

 

Reino Unido 

Loughborough University 

Oxford Brookes University 

 

Costa Rica 

Tecnológico de Costa Rica 

 

 Programas Educativos relevantes de 
Ingeniería en Construcción en el Mundo 



 Ejemplo de un PE en Ingeniería en  
Construcción: Enfoque en la especialización 



 Ejemplo de un PE en Ingeniería en  
Construcción: Enfoque en la generalización 



La Alianza Internacional de Ingeniería (IEA por sus siglas en 
inglés) es una organización cúpula cuyos miembros establecen 
y hacen cumplir estándares internacionales de comparación 
(benchmarking), para la educación en ingeniería y las 
competencias “iniciales” para el ejercicio de la ingeniería. 

 

 

Propósito: El IEA pretende mejorar la educación en ingeniería  
y la competencia a nivel mundial ampliando el reconocimiento 
de su formación mediante la adopción de acuerdos 
internacionales entre los signatarios. 

Qué es la IEA  



El Washington Accord reconoce que: 

“La acreditación de los programas académicos de ingeniería 
es el cimiento principal para la práctica de la ingeniería a 
nivel profesional en cada uno de los países o territorios que 
forman parte del Acuerdo.” 
 
El Acuerdo establece: 
 
 Los criterios, políticas y procedimientos de acreditación de 

los signatarios han sido verificados de que son 
comparables. 

 La decisiones sobre las acreditaciones hechas por un 
signatario son aceptadas por los otros signatarios. 

 

¿Qué es Competencia Profesional?  



4-5 años 25-30 años 

Washington Accord 

Sidney Accord 

Dublin Accord 

International Professional Engineers Agreement 

International Engineering Technologist Agreement 

Agreement for International Engineering Techniciansns 

Atributos de 

Egreso 
Competencias 

Profesionales 

Visión de la IEA 





In the context of both Graduate Attributes and Professional Competencies:  

Attribute  Complex Engineering Problems 

have characteristic WP1 and some or all of WP2 to WP7:  

Depth of Knowledge Required WP1: Cannot be resolved without in-depth engineering knowledge at 

the level of one or more of WK3, WK4, WK5, WK6 or WK8 which 

allows a fundamentals-based, first principles analytical approach 

Range of conflicting 

Requirements 

WP2: Involve wide-ranging or conflicting technical, engineering and 

other issues 

Depth of analysis required WP3: Have no obvious solution and require abstract thinking, 

originality in analysis to formulate suitable models 

Familiarity of issues WP4: Involve infrequently encountered issues 

Extent of applicable codes WP5: Are outside problems encompassed by standards and codes of 

practice for profesional engineering 
Extent of stakeholder 

involvement and conflicting 

requirements 

WP6: Involve diverse groups of stakeholders with widely varying 

needs 

Interdependence  WP 7: Are high level problems including many component parts or 

sub-problems  

4. Common Range and Contextual Definitions   

 4.1 Range of Problem Solving 



Attribute Complex Activities 

Preamble Complex activities means (engineering) activities or projects 

that have some or all of the following characteristics: 

Range of resources EA1: Involve the use of diverse resources (andfor this purpose 

resources includes people, money, equipment, materials, 

information and technologies) 

Level of interactions EA2: Require resolution of significant problems arising from 

interactions between wideranging or conflicting technical, 

engineering  or other issues, 

Innovation EA3: Involve creative use of engineering principles and 

research-based knowledge in  novel ways. 

Consequences to society and 

the environment 

EA4: Have significant consequences in a range of contexts, 

characterized by difficulty of prediction and mitigation 

Familiarity EA5: Can extend beyond previous experiences by applying 

principles-based  approaches 

4. Common Range and Contextual Definitions   

 4.1 Range of Engineering Activities 



A Washington Accord programme provides: 

WK1: A systematic, theory-based understanding of the natural sciences applicable to the discipline 

WK2: Conceptually-based mathematics, numerical analysis, statistics and formal aspects of computer 

and information science to support analysis and modelling applicable to the discipline 
WK3: A systematic, theory-based formulation of engineering fundamentals required in the engineering 

discipline 
WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of knowledge 

for the accepted practice areas in the engineering discipline; much is at the forefront of the discipline. 
WK5: Knowledge that supports engineering design in a practice area 

WK6: Knowledge of engineering practice (technology) in the practice areas in the engineering 

discipline 
WK7: Comprehension of the role of engineering in society and identified issues in engineering practice 

in the discipline: ethics and the profesional responsibility of an engineer to public safety; the impacts of 

engineering activity: economic, social, cultural, environmental and sustainability 
WK8: Engagement with selected knowledge in the research literature of the discipline 

A programme that builds this type of knowledge and develops the attributes listed below is typically 

achieved in 4 to 5 years of study, depending on the level of students at entry. 

5. Accord programme profiles   

 5.1 Knowledge profile 



In the context of both Graduate Attributes and Professional Competencies:  

Attribute  Complex Engineering Problems 

have characteristic WP1 and some or all of WP2 to WP7:  

Depth of Knowledge Required WP1: Cannot be resolved without in-depth engineering knowledge at 

the level of one or more of WK3, WK4, WK5, WK6 or WK8 which 

allows a fundamentals-based, first principles analytical approach 

Range of conflicting 

Requirements 

WP2: Involve wide-ranging or conflicting technical, engineering and 

other issues 

Depth of analysis required WP3: Have no obvious solution and require abstract thinking, 

originality in analysis to formulate suitable models 

Familiarity of issues WP4: Involve infrequently encountered issues 

Extent of applicable codes WP5: Are outside problems encompassed by standards and codes of 

practice for profesional engineering 
Extent of stakeholder 

involvement and conflicting 

requirements 

WP6: Involve diverse groups of stakeholders with widely varying 

needs 

Interdependence  WP 7: Are high level problems including many component parts or 

sub-problems  

5. Accord programme profiles   

 5.1 Knowledge profile 



Differentiating Characteristic … for Washington Accord Graduate 

Engineering 

Knowledge: 

WA1: Apply knowledge of mathematics, natural science, 

engineering fundamentals and an engineering specialization 

as specified in WK1 to WK4 respectively to the solution of 

complex engineering problems. 

Problem Analysis 

Complexity of analysis 

WA2: Identify, formulate, research literature and analyse 

complex engineering problems reaching substantiated 

conclusions using first  principles of mathematics, natural 

sciences and engineering sciences. (WK1 to WK4). 

Design/ development of solutions: 

Breadth and uniqueness of engineering 

problems i.e. the extent to which 

problems are original and to which 

solutions have previously been 

identified or codified 

WA3: Design solutions for complex engineering problems and 

design systems, components or processes that meet specified 

needs with appropriate consideration for public health and 

safety, cultural, societal, and environmental considerations. 

(WK5). 

Investigation: Breadth 

and depth of investigation and 

experimentation 

WA4: Conduct investigations of complex problems using 

research-based knowledge (WK8) and research methods 

including design of experiments, analysis and interpretation of 

data, and synthesis of information to provide valid 

conclusions. 

5. Accord programme profiles   

 5.2 Graduate Attributes profile 



Differentiating Characteristic … for Washington Accord Graduate 

Modern Tool Usage: Level of 

understanding of the appropriateness of 

the tool 

WA5: Create, select and apply appropriate techniques, 

resources, and modern engineering and IT tools, including 

prediction and modelling, to complex engineering problems, 

with an understanding of the limitations. (WK6) 

The Engineer and Society: Level of 

knowledge and responsibility 

WA6: Apply reasoning informed by contextual knowledge to 

assess societal, health, safety, legal and cultural issues and 

the consequent responsibilities relevant to profesional 

engineering practice and solutions to complex engineering 

problems. (WK7) 

Environment and Sustainability: Type 

of solutions. 

WA7: Understand and evaluate the sustainability and impact 

of professional engineering work in the solution of complex 

engineering problems in societal and environmental contexts. 

(WK7) 

Ethics: Understanding and level of 

practice 

WA8: Apply ethical principles and commit to professional 

ethics and responsibilities and norms of engineering practice. 

(WK7) 

5. Accord programme profiles   

 5.2 Graduate Attributes profile 



Differentiating Characteristic … for Washington Accord Graduate 

Individual and Team work: Role in and 

diversity of team 
WA9: Function effectively as an individual, and as a member 

or leader in diverse teams and in multi-disciplinary settings. 

Communication: 
Level of communication according to 

type of activities performed 

WA10: Communicate effectively on complex engineering 

activities with the engineering community and with society at 

large, such as being able to comprehend and write effective 

reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

Project Management and Finance: 
Level of management required for 

differing types of activity 

WA11: Demonstrate knowledge and understanding of 

engineering management principles and economic decision-

making and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary 

environments. 

Lifelong learning: Preparation for and 

depth of continuing learning. 
WA12: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the 

broadest context of technological change. 

5. Accord programme profiles   

 5.2 Graduate Attributes profile 

CEAB – GA11. Economics and project management: An ability to appropriately incorporate 

economics and business practices including project, risk, and change management into the practice of 

engineering and to understand their limitations.  



Costo 

Tiempo Calidad 

Seguridad Sustentabilidad 

Los parámetros de los proyectos de 
ingeniería: Un cambio de paradigma  



Planeación 

Las etapas de los proyectos de 
ingeniería: Un cambio de paradigma  

Diseño Construcción 
Operación y 
Mantenimiento 

Disposición 

Final 

Planeación Diseño Construcción 
Operación y 
Mantenimiento 

Disposición 

Final 

Un enfoque integral 

VS. 



¡Muchas gracias 

por su atención! 

 

jose.loria@cacei.org.mx 


