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MARCOS DE REFERENCIA

ESTANDARES 0 MARCOS DE REFERENCIA

» Proporcionan perfiles claramente definidos: académicos,
profesionales, orientados a la investigacion...

» Estdn basados en competencias
» Ayudan a definir el plan de estudios y su organizacion

» Normalmente estan definidos a partir de diferentes niveles
académicos (grado, master, doctorado) y/o perfiles
profesionales (ingenieria, ciencia, leyes, medicina...).



MARCOS DE REFERENCIA

SELLOS DE CALIDAD

» Proporcionan transparencia a las instituciones de educacioén
superior y a sus titulaciones

» Proporcionan un marco de referencia basado en
competencias

» Certifican titulaciones a través de un conjunto de estandares
ligados a la calidad de la docencia, los recursos y la gestion

» Aseguran que los estudiantes cumplen con determinados
requisitos



MARCOS DE REFERENCIA

GARANTIA DE CALIDAD

» La acreditacion asegura que los titulos estan organizados de
acuerdo a unos principios basicos

> Los marcos de referencia proporcionan perfiles de referencia
transparentes para el desarrollo de los planes de estudios y
ayudan a recibir reconocimientos de calidad

> Los sellos de calidad ayudan a certificar |la calidad de los
titulos y de las instituciones de educacion superior
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GARANTIA DE CALIDAD: BUENAS PRACTICAS

plan de
estudios
- O
=0

- : :
> . i <
o 3 o
0 ¥
' " o
B Ny
X 7,

marco .
sello de calidad

de referencia

designed by Freepik



MARCOS DE REFERENCIA

LAS DIFERENTES CARAS DE LA INFURMATICA
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MARCOS DE REFERENCIA

LAS DIFERENTES CARAS DE LA INFORMATICA

» La Informatica es una discipline relativamente joven que
esta en constante definicién

» Hay diferentes aproximaciones académicas a esta disciplina,
que a su vez llevan a diferentes perfiles profesionales

» La Informatica es transversal y estad en continuo crecimiento
en diferentes contextos (salud, entretenimiento, industria...)

» Aparece con diferentes denominaciones (informatica,
computacion, computer science, IT, TIC...)



MARCOS DE REFERENCIA

LAS DIFERENTES CARAS DE LA INFORMATICA




MARCOS DE REFERENCIA

LAS DIFERENTES CARAS DE LA INFORMATICA: NECESIDAD DE GARANTIA DE CALIDAD

designed by Freepik



MARCOS DE REFERENCIA: CONTEXTO INTERNACIONAL

WASHINGTON ACCORD -

» Acreditacion de programas de ingenieria

» Reconocimiento mutuo



MARCOS DE REFERENCIA: CONTEXTO INTERNACIONAL

SEQUL ACCORD

» Acreditacion de programas de informatica

» Reconocimiento mutuo
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SEQUL ACCORD




MARCOS DE REFERENCIA: CONTEXTO INTERNACIONAL

SEQUL ACCORD

SEOUL ACCORD

GRADUATE Differentiating Characteristic ... for Seoul Accord (Computing ... for Computing ... for Computing Technician
ATTRIBUTES g Professional) Graduate Technologist Graduate Graduate
. . Completion of an accredited program of study Completion of a program of study Completion of a program of study
1 | Academic Education Educational depth and breadth designed to prepare graduates as computing typically of shorter duration than typically of shorter duration than
professionals for professional preparation for technologist preparation
Knowledge for Solving Breadth and depth of education and Apply knowledge of computing fundamentals, Apply knowledge of computing Apply knowledge of computing
b _ type of knowledge both theoretical and knowledge of a computing specialization, and fundamentals, knowledge of a fundamentals, knowledge of a
Computing Problems tical ’ mathematics, science, and domain knowledge computing specialization, and computing specialization, and
practica appropriate for the computing specialization to the mathematics, science, and mathematics, science, and
Identify, formulate, research literature, and solve Identify, formulate, research Identify and solve well-defined
3 | Problem Analysis Complexity of analysis complex computing problems reaching literature, and solve broadly- computing problems reaching
substantiated conclusions using fundamental defined computing problems substantiated conclusions using
principles of mathematics, computing sciences, reaching substantiated codified methods of analysis
f Breadth and uniqueness of computing problems, Design and evaluate solutions for complex Design solutions for broadly- Design solutions for well-defined
4 Des'g“’ DeveloPment of i.e., the extent to which problems are original and computing problems, and design and evaluate defined computing technology computing problems, and assist
Solutions to which solutions have previously been identified systems, components, or processes that meet problems, and contribute to the with the design of systems,
or codified specified needs with appropriate consideration for design of systems, components, components, or processes to
. Create, select, adapt and apply appropriate Select and apply appropriate Apply appropriate techniques,
5 | Modern Tool Usage Level and appropr[qteness of the tool techniques, resources, and modern computing techniques, resources, and resources, and modern
to the type of activities performed tools to complex computing activities, with an modern computing tools to computing tools to well-defined
understanding of the limitations broadly-defined computing computing activities, with an
ivi Function effectively as an individual and as a Function effectively as an Function effectively as an
6 Tt el S0 e Role in, and diversity of, the team member or leader in diverse teams and in multi- individual and as a member or individual and as a member in
Work disciplinary settings leader in diverse technical teams diverse technical teams
L | of e ok Communicate effectively with the computing Communicate effectively with the Communicate effectively with the
7 | Communication evel o CO_"?FnU”'C&‘ Ion according to community and with society at large about computing community and with computing community and with
type of activities performed complex computing activities by being able to society at large about broadly- society at large about well-
comprehend and write effective reports, design defined computing activities by defined computing activities by
Computin . e ’ o Understand and assess societal, health, safety, Understand and assess societal, Understand and assess societal,
8 | Prof puting li d No differentiation in Fh's characteristic legal, and cultural issues within local and global health, safety, legal, and cultural health, safety, legal, and cultural
ro _esswna Ism an except level of practice contexts, and the consequential responsibilities issues within local and global issues within local and global
Somety relevant to professional computing practice contexts, and the consequential contexts, and the consequential
: Ay ] A Understand and commit to professional ethics, Understand and commit to Understand and commit to
9 | Ethics No differentiation in this characteristic responsibilities, and norms of professional professional ethics, professional ethics,
except level of practice computing practice responsibilities, and norms of responsibilities, and norms of
computing technologist practice computing technician practice
g B ] o Recognize the need, and have the ability, to Recognize the need, and have Recognize the need, and have
10 | Life-long Learning e dlffelrentllat]lon [ G R B engage in independent learning for continual the ability, to engage in the ability, to engage in
except level of practice development as a computing professional independent learning for independent learning for
continual development as a continual development as a
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ABET O

ABET

» Acreditacion de programas (ingenieria, informatica...)



ABET

Computing Accreditation Commission
Version 2.0

Optional for Reviews During the 2018-2019 Accreditation Cycle
Mandatory for Reviews During the 2019-2020 Accreditation Cycle
Incorporates all changes approved by the ABET Board of Delegates

Computing Area Delegation as of October 20, 2017

ABET
415 N. Charles Street
Baltimore, MD 21201

Telephone: 410-347-7700
Fax: 443-552-3644
E-mail: accreditation@abet.org
Website: www.abet.org
€001 10/20/2017

Optional 2018-2019 Criteria Version 2.0 for Accrediting Computing Programs

Criterion 1. Students

Student performance must be evaluated. Student progress must be monitored to foster
success in attaining student outcomes, thereby enabling graduates to attain program
educational objectives. Students must be advised regarding curriculum and career
matters.

The program must have and enforce policies for accepting both new and transfer
students, awarding appropriate academic credit for courses taken at other institutions,
and awarding appropriate academic credit for work in lieu of courses taken at the
institution. The program must have and enforce procedures to ensure and document
that students who graduate meet all graduation requirements.

Criterion 2. Program Educational Objectives

The program must have published program educational objectives that are consistent
with the mission of the institution, the needs of the program’s various constituencies,
and these criteria. There must be a documented, systematically utilized, and effective
process, involving program constituencies, for the periodic review of these program
educational objectives that ensures they remain consistent with the institutional
mission, the program’s constituents’ needs, and these criteria.

Criterion 3. Student Outcomes

The program must have documented and publicly stated student outcomes that include
(1) through (5) below and any outcomes required by applicable Program Criteria. The
program may define additional outcomes.

Graduates of the program will have an ability to:

1. Analyze a complex computing problem and to apply principles of computing and
other relevant disciplines to identify solutions.

. Design, implement, and evaluate a computing-based solution to meet a given set
of computing requirements in the context of the program'’s discipline.

. Communicate effectively in a variety of professional contexts.

. Recognize professional responsibilities and make informed judgments in
computing practice based on legal and ethical principles.

. Function effectively as a member or leader of a team engaged in activities
appropriate to the program’s discipline.

Criterion 4. Continuous Improvement
The program must regularly use appropriate, documented processes for assessing and
evaluating the extent to which the student outcomes are being attained. The results of
these evaluations must be systematically utilized as input for the continuous
improvement of the program. Other available information may also be used to assist in
the continuous improvement of the program.
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MARCOS DE REFERENCIA: CONTEXTO INTERNACIONAL

ABET

O

ABET

STUDENT OUTCOMES

COMUNES Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify
solutions.
Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the
context of the program’s discipline.
Communicate effectively in a variety of professional contexts.
Recognize professional responsibilities and make informed judgments in computing practice based on legal and ethical
principles.
Function effectively as a member or leader of a team engaged in activities appropriate to the program’s discipline.

CS Apply computer science theory and software development fundamentals to produce computing-based solutions.

IS Support the delivery, use, and management of information systems within an information systems environment.

IT Identify and analyze user needs and to take them into account in the selection, creation, integration, evaluation, and
administration of computing- based systems.

Cybersecurity An ability to apply security principles and practices to the environment, hardware, software, and human aspects of a
system.
An ability to analyze and evaluate systems with respect to maintaining operations in the presence of risks and threats.




MARCOS DE REFERENCIA: CONTEXTO INTERNACIONAL

COMPUTING CURRICULA




Computing Curricula 2005

The Overview Report

covering undergraduate degree programs in

Computer Engineering
Computer Science
Information Systems
Information Technology
Software Engineering

A volume of the Computing Curricula Series

The Joint Task Force for Computing Curricula 2005

A cooperative project of
The Association for Computing Machinery (ACM)
The Association for Information Systems (AIS)
The Computer Society (IEEE-CS)

30 September 2005

Computer Engineering IS 2010
Curricula 2016

@ =206 Curriculum Guidelines for

Undergraduate Degree
CurrctitmIGuidelinestfior g . 8 .
Undergraduate Degree Programs Programs in Information

Systems

Association for Computing Machinery (ACM)
@ Association for Information Systems (AIS)

Software Engineering 2014

Curriculum Guidelines for Undergraduate

Degree Programs in Software Engineering CO m p u te r S C I e n Ce
A Volume of the Computing Curricula C U r rl C U | a 2 O] 3

Series

Curriculum Guidelines for
Undergraduate Degree Programs

CYBERSECURITY e
CURRICULA 2017

Information Technology
T Curricula 2017

Degree Programs in Cybersecurity IT2017

A Report in the Computing Curricula Series

Curriculum Guidelines for.
Joint Task Force on Cybersecurity Education Baccalaureate Degree Programs
in Information Technology

A Report in the Computing Curricula Series

o Task Group on Information Technology Curricula
Association for
Computing Machinery

Association for Computing Machinery (ACM)
= QB %S f IEEE Computer Society (IEEE-CS)
@ computer | e | |p
soclety /

2017 December 10
« Association for Computing Machinery (ACM)
« IEEE Computer Society (IEEE-CS)

« Association for Information Systems Special Interest Group on
Information Security and Privacy (AIS SIGSEC)

Vet 1160 Fase « International Federation for Information Processing Technical -
3 DrEeslegy 2%17 Committee on Information Security Education (IFIP WG 11.8) ASSOCIat.IOn for .
Computing Machinery
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MARCOS DE REFERENCIA: CONTEXTO EUROPEO

|

LA INICIATIVA E-SKILLS

» Promocion de las habilidades digitales y la alfabetizacién digital en Europa.
» Politicas de monitorizacién y benchmarking.
» Acciones:

e e-Competence Framework

e e-Leadership

e the ICT Professionalism framework

e e-Skills for Jobs

e Grand Coalition for Digital Jobs



MARCOS DE REFERENCIA: CONTEXTO EUROPEO

EL E-COMPETENCE FRAMEWORK (E-CF)

e » Una iniciativa de la Comision

e-Competence prohicency levels
o] %0 @5, reioted 10 EQF lownis 3-8

Europea

» El e-Competence Framework (e-
CF) proporciona una referencia
de 40 competencias que se
necesitan y aplican en el ambito
profesional de las TIC, a partir de
un lenguaje comun para
competencias, habilidades y
niveles de desempenio.

» http://www.ecompetences.eu
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EL MARCO PROFESIONAL DE LAS TIC (ICT PROFESSIONALISM)
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MARCOS DE REFERENCIA: CONTEXTO EUROPEO

EL ICT BODY OF KNOWLEDGE

Legal, Ethical, Social and Professional Practices
Soft Skills

Emerging / Disruptive Technologies

Integration
development
Human Computer
Interaction
management
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KNOWLEDGE AREAS

ICT Strategy & Governance

Data and Information
Management

Network and Systems
Integration

Software Design and
Development

Human Computer Interaction

Operations and Service
Management

Soft Skills

IT Legal, Ethical, Social and
Professional practices

Disruptive Technologies

Information security strategy development
nformation Security Management

IS and Business Strategy Alignment
ICT quality strategy development

Service Level Management

IS Governance




MARCOS DE REFERENCIA: EURO-INF

UN SELLO DE CALIDAD ‘PARAGUAS’ PARA LA INFORMATICA

designed by Freepik



MARCOS DE REFERENCIA: EURO-INF

UN SELLO DE CALIDAD ‘PARAGUAS’ PARA LA INFORMATICA

» Un Marco de referencia comin con competencias basicas
y transversales

» Una aproximacién a un campo especifico basada en
competencias

» Tiene en cuenta la practica profesional y aspectos éticos y
legales

» Abierto a diferentes aproximaciones de la informatica



MARCOS DE REFERENCIA: EURO-INF

EL PROYECTO EURO-INF Y EQANIE




THE EURO-INF ACCREDITATION

EQANIE




MARCOS DE REFERENCIA: EURO-INF

EL ESTANDAR EURO-INF

EGDANIE

EURO-INF

FRAMEWORK STANDARDS
AND
ACCREDITATION CRITERIA
FOR
INFORMATICS DEGREE PROGRAMMES

as adopted by the Executive Board of

DANIE

European Quality Ass e Network for Informatics Educatio

Version: 2015-10-12






CONCLUSIONES

» Existen diferentes marcos de referencia internacionales en
el ambito de la informatica, basados en competencias.

» Competencias? Contenidos!
» Problema al definir actividades docentes y de evaluacion.

» Hay una iniciativa general en Europa que tiene como
objetivo el desarrollo de las competencias digitales a
diferentes niveles > e-CF, e-Leaderchip, ICT BoK

» EURO-INF



CONCLUSIONES

» De manera general, los marcos de referencia contemplan:
» Competencias especificas de la informatica
» Conocimiento y comprension
» Analizar, crear y desarrollar
» Aplicary resolver
» Competencias transversales

» Practica y ética profesional



CONCLUSIONES

» Hay a nivel internacional 3 marcos de referencia
reconocidos para el ambito de la informatica:

» Seoul Accord
» ABET Computing
» Euro-Inf

» Existen otros modelos de referencia académicos que se
utilizan para diseno de titulaciones. El mas evidente y mas
reconocido es el Computing Curricula



Analyze a complex computing problem and to apply principles
Academic Education of computing and other relevant disciplines to identify Conceptos basicos de la informatica
solutions.

Design, implement, and evaluate a computing-based solution to
meet a given set of computing requirements in the context of Analisis
the program’s discipline.

Knowledge for Solving Computing
Problems

Problem Analysis Communicate effectively in a variety of professional contexts.  Disefio e implementacion

Recognize professional responsibilities and make informed
Design/ Development of Solutions judgments in computing practice based on legal and ethical
principles.

Contexto econémico, legal, social, ético
y medioambiental

Function effectively as a member or leader of a team engaged

Modern Tool Usage Practica de la informatica

in activities appropriate to the program’s discipline.

Apply computer science theory and software development
fundamentals to produce computing-based solutions [CS]

Individual and Team Work Otras competencias profesionales

Support the delivery, use, and management of information
systems within an information systems environment. [IS]

Communication

. Especificas de la informatica

Identify and analyze user needs and to take them into account
Computing Professionalism and Society in the selection, creation, integration, evaluation, and . Practica y ética profesional
administration of computing- based systems. [IT]

An ability to apply security principles and practices to the . Competencias transversales
Ethics environment, hardware, software, and human aspects of a

system. [CY]

An ability to analyze and evaluate systems with respect to
Life-long Learning maintaining operations in the presence of risks and threats.
[CY]
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