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Definiciones

(From Section II.D.1. of the ABET Accreditation Policy and Procedure Manual)

A pesar de que ABET reconoce y apoya la prerrogativa de las instituciones de usar y adoptar la terminología que prefieran, es necesario que los voluntarios y el personal de ABET entiendan la terminología de manera consistente.  Con este propósito, las Comisiones utilizarán las siguientes definiciones básicas:

Objetivos Educacionales del Programa – Los objetivos educacionales del programa son declaraciones generales que describen los logros de carrera profesional para los que el programa prepara a sus graduados.

Resultados del Programa – Los resultados (outcomes) del programa son declaraciones más específicas que describen lo que sabrán y podrán hacer los estudiantes al momento de graduarse. Éstos se refieren a las habilidades, conocimientos y conductas que los estudiantes adquieren en sus estudios en el programa.

Evaluación – La evaluación está constituida por uno o más procesos que identifiquen, reúnan y preparen datos para valorar la consecución de los resultados y los objetivos del programa.

Apreciación – La apreciación está constituida por uno o más procesos que permitan interpretar los datos y evidencias acumulados en la práctica de la evaluación.  La apreciación determina en qué medida se están logrando los resultados y los objetivos del programa, y produce decisiones y acciones para mejorarlo.

Es responsabilidad del programa que desea acreditarse demostrar claramente que satisface los siguientes criterios.

CRITERIOS GENERALES

Criterio 1. Estudiantes

El programa debe evaluar el rendimiento de los estudiantes, aconsejarlos en asuntos curriculares y académicos, y vigilar su progreso para promover su éxito en la consecución de los resultados del programa de manera que, como graduados, logren los objetivos del programa.  El programa debe tener en vigencia y ejecutar políticas para la admisión de estudiantes que se transfieren desde otros programas y para la validación de cursos con los que  hayan obtenido créditos.  El programa también debe mantener y ejecutar procedimientos que aseguren que todos los estudiantes cumplan con todos los requerimientos.

Criterio 2. Objetivos Educacionales del Programa

Cada programa debe contar con:

 a. objetivos educacionales de programa publicados, que sean consistentes con la misión de la institución y los criterios pertinentes de ABET,

 b. un proceso documentado por el cual los objetivos educacionales del programa sean determinados y evaluados periódicamente con base en las necesidades de las entidades a las que el programa sirve, y

 c. un programa educacional, incluyendo un currículo, que habilite a los graduados para el logro de los objetivos educacionales del programa.

Criterio 3. Resultados del Programa

Cada programa debe demostrar que sus graduados tienen:

 a. dominio apropiado de conocimientos, técnicas, destrezas y herramientas modernos de sus disciplinas

 b. capacidad de aplicar conocimientos actuales y adaptarse a aplicaciones nuevas de las matemáticas, la ciencia, la ingeniería y la tecnología

 c. capacidad de realizar, analizar e interpretar experimentos, y aplicar los resultados experimentales en la mejora de procesos

 d. capacidad para aplicar creatividad en el diseño de sistemas, componentes o procesos apropiados a los objetivos educacionales del programa

 e. capacidad de funcionar efectivamente en equipos

 f. capacidad de identificar, analizar y resolver problemas técnicos

 g. capacidad de comunicarse efectivamente

 h. reconocimiento de la necesidad y capacidad de participar en el aprendizaje durante toda la vida

 i. capacidad de comprender las responsabilidades profesionales, éticas y sociales

 j. respeto por la diversidad y conocimiento de los temas profesionales, sociales y globales contemporáneos

 k. compromiso con la calidad, la puntualidad y el mejoramiento continuo

Criterio 4. Mejoramiento Continuo

El programa deberá utilizar un proceso documentado que incorpore información pertinente para evaluar regularmente sus objetivos educacionales y resultados de programa, y para evaluar la medida en la que están lográndose. Los resultados de estas evaluaciones de objetivos y resultados de programa deberán usarse para efectuar mejoramiento continuo mediante un plan documentado.

Criterio 5. Currículum

El programa debe proveer una experiencia educacional integrada que desarrolle la capacidad de sus graduados de aplicar conocimientos pertinentes en la solución de problemas de su especialidad tecnológica. La orientación de la especialidad tecnológica debe manifestarse a través de los objetivos educacionales de programa, las cualificaciones de sus profesores, contenidos de programa y los lineamientos de las empresas, instituciones e industrias.

Estos criterios especifican áreas de materias y las horas-crédito necesarias para todos los programas de tecnología. El currículo debe desarrollar apropiada y efectivamente estas áreas de materias en apoyo de los objetivos educacionales e institucionales del programa.

***************  HASTA AQUÍ TRADUJE, SI ALGUIEN QUIEREN ALGO DEL RESTO COMUNÍQUEMELO A  eduran@espol.edu.ec   ***************************************

Total Credits  Baccalaureate programs must consist of a minimum of 124 semester hours or 186 quarter hours of credit. Associate degree programs must consist of a minimum of 64 semester hours or 96 quarter hours of credit.

Communications  The communications content must develop the ability of graduates to:

 a. plan, organize, prepare, and deliver effective technical reports in written, oral, and other formats appropriate to the discipline and goals of the program

 b. incorporate communications skills throughout the technical content of the program

 c. utilize the appropriate technical literature and use it as a principal means of staying current in their chosen technology

 d. utilize the interpersonal skills required to work effectively in teams

Mathematics  The level and focus of the mathematics content must provide students with the skills to solve technical problems appropriate to the discipline and the program educational objectives.  Algebra, trigonometry, and an introduction to mathematics above the level of algebra and trigonometry constitute the foundation mathematics for an associate degree program. Integral and differential calculus, or other appropriate mathematics above the level of algebra and trigonometry, constitutes the foundation mathematics for baccalaureate programs.

Physical and Natural Science  The basic science content can include physics, chemistry, or life and earth sciences that support program educational objectives. This component must include laboratory experiences which develop expertise in experimentation, observation, measurement, and documentation.

Social Sciences and Humanities  The social sciences and humanities content must support technical education by broadening student perspective and imparting an understanding of diversity and the global and societal impacts of technology.

Technical Content  The technical content of a program must focus on the applied aspects of science and engineering in that portion of the technological spectrum closest to product improvement, manufacturing, construction, and engineering operational functions. The technical content must develop the skills, knowledge, methods, procedures, and techniques associated with the technical discipline and appropriate to the goals of the program.

The technical content develops the depth of technical specialty and must represent at least 1/3 of the total credit hours for the program. In order to accommodate the essential mathematics, sciences, communications, and humanities components, the technical content is limited to no more than 2/3 the total credit hours for the program.

 a. The technical content of the curriculum consists of a technical core and the increasingly

complex technical specialties found later in the curriculum. The technical core must provide the prerequisite foundation of knowledge necessary for the technical specialties.

 b. Laboratory activities must develop student competence in the use of analytical and measurement equipment common to the discipline and appropriate to the goals of the

program.

 c. Technical courses must develop student knowledge and competence in the use of standard design practices, tools, techniques, and computer hardware and software appropriate to the discipline and goals of the program.

 d. Capstone or other integrating experiences must draw together diverse elements of the curriculum and develop student competence in focusing both technical and non-technical skills in solving problems.

Cooperative Education Cooperative education credit used to satisfy prescribed elements of these criteria must include an appropriate academic component evaluated by the program faculty.

Criterion 6. Faculty

Overall competence of the faculty will be evaluated through such factors as formal education, balance of academic experience and professional practice, industrial experience, professional certification, teaching experience, teaching effectiveness, technical currency, scholarly activity, professional society participation, communication skills, extracurricular support for student activities, and similar attributes appropriate to the program educational objectives.

Individual faculty members must have educational backgrounds, industrial experience, professional practice, communication skills, and technologically current knowledge that support the field of instruction and program educational objectives. Collectively, the faculty must be capable of providing students an appropriate breadth of perspective and effective instruction in the use of modern technical and non-technical methodologies in careers appropriate to the program educational objectives.

The program must have an effective professional development plan for its faculty.

The number of faculty members must be sufficient to provide program continuity, proper frequency of course offerings, appropriate levels of student-faculty interaction, and effective student advising and counseling.

Each program must have effective leadership through a full-time faculty member with defined

leadership responsibilities for the program.

The program faculty must have sufficient responsibility and authority to define, revise, implement, and achieve program educational objectives.

Criterion 7. Facilities

Adequate facilities and financial support must be provided for each program in the form of:

 a. suitable classrooms, laboratories, and associated equipment necessary to accomplish the

program educational objectives in an atmosphere conducive to learning

 b. laboratory equipment characteristic of that encountered in the industry and practice served by the program

 c. modern computing equipment and software, characteristic of that encountered in the industry and professional practice served by the program

 d. Internet and information infrastructures, including electronic information repositories,

equipment catalogs, professional technical publications, and manuals of industrial processes and practices adequate to support the educational objectives of the program and related scholarly activities of students and faculty.

Criterion 8. Support

A. ADMINISTRATION

The administration must be effective in the:

 a. selection, supervision, and support of the faculty

 b. selection and supervision of the students

 c. operation of support facilities for faculty and students

 d. interpretation of the college to members of engineering and technical professions and

the public

B. INSTITUTIONAL SUPPORT

Institutional support must include:

 a. adequate financial resources and constructive leadership to assure the quality and continuity of the program

 b. resources sufficient to attract, retain, and provide for the continued professional development of a well-qualified faculty

 c. sufficient financial and human resources to acquire, maintain, update, and operate facilities and equipment appropriate for the program

 d. services to assist students in finding employment upon graduation.

C. PROGRAM ADVISEMENT

An advisory committee representing the organizations that employ graduates must be utilized

to advise the program in establishing, achieving, and assessing its goals. The committee must

periodically review program curricula and provide advisement on current and future needs of

the technical fields in which graduates are employed.

Criterion 9. Program Criteria

Where applicable, each program must satisfy program criteria that amplify these general criteria and provide the specifics needed for a given discipline. A program must satisfy all program criteria applicable to the technical specialties implied in the program title.


PROGRAM CRITERIA FOR

AIR CONDITIONING, REFRIGERATING, HEATING AND VENTILATING ENGINEERING TECHNOLOGY AND SIMILARLY NAMED PROGRAMS

Lead Society: American Society of Heating, Refrigeration and Air-Conditioning Engineers

Applicability

These program criteria apply to engineering technology programs that include air conditioning, HVAC, refrigerating, heating, or ventilating and similar modifiers in their titles.

Objective

An accreditable program in Air Conditioning, Refrigerating, Heating and Ventilating Engineering Technology will prepare graduates with the technical and managerial skills necessary to enter careers in the design, application installation, manufacturing, operation, marketing and maintenance of heating, ventilating, air-conditioning, and refrigeration (HVAC&R) systems. Graduates of associate degree programs typically have competence in air-conditioning processes, heating/cooling load calculations, ventilation principles, pipe and duct design, system controls, system components, heating, refrigeration, economic analysis and computerized energy evaluation methods. Baccalaureate degree graduates are well prepared for design and development of complex systems complementing and expanding on lower

division work.

Outcomes

Graduates of associate degree programs must demonstrate knowledge and hands-on competence appropriate to the goals of the program in:

 a. utilizing air-conditioning processes, heating and cooling load calculations, ventilation principles, pipe and duct design, system controls, system components, heating, refrigeration, economic analysis, and computerized energy evaluation methods in system design.

 b. applying mathematics, physics or chemistry, thermodynamics, psychrometrics, and fluid

mechanics to HVAC&R systems

Graduates of baccalaureate degree programs must demonstrate, in addition to outcomes expected of associate degree graduates, the ability to:

 a. analyze and design complex HVAC&R systems.

 b. apply project management to HVAC&R systems.

 c. apply economic analysis and computerized energy evaluation methods to HVAC&R systems.

PROGRAM CRITERIA FOR

AUTOMOTIVE ENGINEERING TECHNOLOGY

AND SIMILARLY NAMED PROGRAMS

Lead Society: SAE, International

Applicability

These program criteria apply to engineering technology programs that include automotive and similar modifiers in their title. The term "automotive" refers to land, sea, air, or space mobility.

Objective

An accreditable program will prepare graduates with technical and managerial skills necessary to enter careers in design, manufacturing, marketing, operation, and maintenance in the field of automotive engineering technology. Graduates of associate degree programs are expected to have strengths in their knowledge of operations, maintenance, and manufacturing, while baccalaureate degree graduates are expected to be prepared for design and management in the automotive field.

Outcomes

The nature and level of proficiency demonstrated by graduates in the outcomes prescribed below must be appropriate to the program objectives.

The field of automotive engineering technology is dependent on the application of computers in analysis, design, manufacturing, and operation of facilities. The program must demonstrate that graduates are competent in the application of computer technologies commonly used in industry, governmental service, and private practice associated with land, sea, air, and space mobility.

Graduates must demonstrate proficiency in the application of probability and statistics to the solution of problems related to land, sea, air, and space mobility.

In the field of automotive engineering technology, management and technology are often inextricably intertwined. The program must demonstrate that graduates have acquired the ability to apply modern and effective management skills in identification and investigation of problems, analysis of data, synthesis and implementation of solutions, and operations of facilities related to land, sea, air, and space mobility.

The program must demonstrate that graduates have a working knowledge of the design, manufacture, and maintenance of major subsystems and technologies associated with land, sea, air, and space mobility.

PROGRAM CRITERIA FOR

ELECTRICAL/ELECTRONIC(S) ENGINEERING TECHNOLOGY

AND SIMILARLY NAMED PROGRAMS

Lead Society: Institute of Electrical and Electronics Engineers

Applicability

These program criteria apply to engineering technology programs that include electrical or electronic(s) and similar modifiers in their titles.

Objective

An accreditable program in Electrical/Electronic(s) Engineering Technology will prepare graduates with the technical and managerial skills necessary to enter careers in the design, application, installation, manufacturing, operation and/or maintenance of electrical/electronic(s) systems. Graduates of associate degree programs typically have strengths in the building, testing, operation, and maintenance of existing electrical systems, whereas baccalaureate degree graduates are well prepared for development and implementation of electrical/electronic(s) systems.

Outcomes

Graduates of associate degree programs must demonstrate knowledge and hands-on competence appropriate to the goals of the program in:

 a. the application of circuit analysis and design, computer programming, associated software, analog and digital electronics, and microcomputers to the building, testing, operation, and maintenance of electrical/electronic(s) systems.

 b. the applications of physics or chemistry to electrical/electronic(s) circuits in a rigorous mathematical environment at or above the level of algebra and trigonometry.

Given the breadth of technical expertise involved with electrical systems, and the unique objectives of individual programs, some baccalaureate programs may focus on preparing graduates with in-depth but narrow expertise, while other programs may choose to prepare graduates with expertise in a broad spectrum of the field. Therefore, the depth and breadth of expertise demonstrated by baccalaureate graduates must be appropriate to support the goals of the program. In addition to the outcomes expected of associate degree graduates, graduates of baccalaureate degree programs must demonstrate:

 a. the ability to analyze, design, and implement control systems, instrumentation systems, communications systems, computer systems, or power systems.

 b. the ability to apply project management techniques to electrical/electronic(s) systems.

 c. the ability to utilize statistics/probability, transform methods, discrete mathematics, or applied differential equations in support of electrical/electronic(s) systems.

PROGRAM CRITERIA FOR

ELECTROMECHANICAL ENGINEERING TECHNOLOGY

AND SIMILARLY NAMED PROGRAMS

Lead Society: Institute of Electrical and Electronics Engineers

Cooperating Society: American Society of Mechanical Engineers

and International Society of Automation

Applicability

These program criteria apply to engineering technology programs that include electromechanical or similar modifiers in their title.

Objective

An accreditable associate degree program in electromechanical engineering technology will typically prepare graduates with the technical skills necessary to enter careers in the building, installation, application, and operation and/or maintenance of electromechanical hardware and software systems. An accreditable baccalaureate degree program in electromechanical engineering technology will typically prepare graduates for applied design, development, and management of electromechanical systems.

Outcomes

The field of electromechanical engineering technology depends heavily on the integration of electrical, mechanical, computer, and network components to the design, application, operation, and maintenance of electromechanical systems.

Accordingly:

Graduates of associate degree programs must demonstrate knowledge and technical competency, appropriate to the objectives of the program, to:

 a. Use computer-aided drafting or design tools to prepare graphical representations of

electromechanical systems.

 b. Use circuit analysis, analog and digital electronics, basic instrumentation, and computers to aid in the characterization, analysis, and troubleshooting of electromechanical systems.

 c. Use statics, dynamics (or applied mechanics), strength of materials, engineering materials, and manufacturing processes to aid in the characterization, analysis, and troubleshooting of electromechanical systems.

Graduates of baccalaureate degree programs, in addition to the outcomes required of associate degree graduates and appropriate to the objectives of the program, must also demonstrate competency to:

 a. Use appropriate computer programming languages for operating electromechanical systems.

 b. Use electrical/electronic devices such as amplifiers, motors, relays, power systems, and computer and instrumentation systems for applied design, operation, or troubleshooting electromechanical systems.

 c. Use advanced topics in engineering mechanics, engineering materials, and fluid mechanics for applied design, operation, or troubleshooting of electromechanical systems.

 d. Use basic knowledge of control systems for the applied design, operation. or troubleshooting of electromechanical systems.

 e. Use differential and integral calculus, as a minimum, to characterize the static and dynamic performance of electromechanical systems.

 f. Use appropriate management techniques in the investigation, analysis, and design of

electromechanical systems.

PROGRAM CRITERIA FOR

INDUSTRIAL ENGINEERING TECHNOLOGY

AND SIMILARLY NAMED PROGRAMS

Lead Society: Institute of Industrial Engineers

Applicability

These program criteria apply to industrial engineering technology programs and to those with similar modifiers in their titles, leading to either an associate or a baccalaureate degree.

Objective

An accreditable program in Industrial Engineering Technology will prepare graduates with the technical and managerial skills necessary to develop, implement, and improve integrated systems that include people, materials, information, equipment, and energy. Graduates at the associate level will be prepared for immediate employment, but will also be prepared to continue in baccalaureate studies in industrial engineering technology and related upper level studies. Graduates at the baccalaureate level will be prepared for careers in higher levels of system design, integration, and management.

Outcomes

Graduates must demonstrate the ability to accomplish the integration of systems using appropriate analytical, computational, and application practices and procedures.

Graduates at the baccalaureate level must demonstrate the ability to apply knowledge of probability, statistics, engineering economic analysis and cost control, and other technical sciences and specialties necessary in the field of industrial engineering technology.

PROGRAM CRITERIA FOR

INSTRUMENTATION AND CONTROL SYSTEMS ENGINEERING TECHNOLOGY

AND SIMILARLY NAMED PROGRAMS

Lead Society: International Society of Automation

Applicability

These program criteria apply to engineering technology programs that include “instrumentation”, “measurement”, “metrology”, “control”, "robotics", “automation”, and similar modifiers in their titles.

Objective

An accreditable program in instrumentation and control systems engineering technology will prepare graduates with the technical and managerial skills necessary to enter careers in design, manufacturing, marketing, operations, and maintenance in the fields of measurement, control, robotics, and automation engineering technology. Graduates of associate degree programs, as a result of extensive laboratory experience in component/device operation, calibration and interconnection, have strengths in their knowledge of operations, maintenance, and manufacturing. Baccalaureate degree graduates are qualified to undertake the design and specification of control systems and for the subsequent management of their installation and operation.

Outcomes

The field of instrumentation and control systems engineering technology is heavily dependent on the application of computers in the analysis, design, and operation of manufacturing and processing facilities. The program must demonstrate that graduates have the ability to:

 a. apply concepts of automatic control, including measurement, feedback and feedforward regulation for the operation of continuous and discrete systems,

 b. design and implement systems utilizing analog and/or digital control devices,

 c. apply the concepts of chemistry, physics, and electricity/electronics to measurement and control systems,

 d. apply the concepts of digital and microprocessor systems and functionality of system

components/devices for the automation of processes,

 e. apply the concepts of measurements and sensor selection, and

 f. communicate the technical details of control systems using current techniques and graphical standards.

In addition, baccalaureate graduates must demonstrate the ability to

 a. apply the concepts of mechanics, fluid mechanics, and heat transfer to the design of process control systems, and

 b. understand and utilize programmable logic controllers (PLC), distributed control systems (DCS) and supervisory control systems for control of manufacturing and processing systems.

Mathematics forms the basis for design, synthesis and analysis in the field of instrumentation and control engineering technology. Associate degree graduates must demonstrate the ability to apply algebra, trigonometry, and elementary calculus in the installation, calibration and trouble-shooting of control systems. Baccalaureate graduates must demonstrate proficiency in the utilization of differential and integral calculus and ordinary differential equations in the design, analysis, and performance assessment of control systems.

In the field of instrumentation and control engineering technology, management and technology are often inextricably intertwined. Therefore:

 a. associate degree graduates must demonstrate the ability to recognize and apply the fundamental concepts of economics and management to problems in automatic control systems, and

 b. baccalaureate degree graduates must demonstrate the ability to utilize modern and effective management skills for performing investigation, analysis, and synthesis in the implementation of automatic control systems.

PROGRAM CRITERIA FOR

MECHANICAL ENGINEERING TECHNOLOGY

AND SIMILARLY NAMED PROGRAMS

Lead Society: American Society of Mechanical Engineers

Applicability

These program criteria apply to engineering technology programs that include mechanical and similar modifiers in their titles.

Objective

An accreditable program in Mechanical Engineering Technology will prepare graduates with knowledge, problem solving ability, and hands-on skills to enter careers in the design, installation, manufacturing, testing, evaluation, technical sales, or maintenance of mechanical systems. Level and scope of career preparation will depend on the degree level and specific program orientation. Graduates of associate degree programs typically have strengths in specifying, installing, fabricating, testing, documenting, operating, selling, or maintaining basic mechanical systems, whereas baccalaureate degree graduates typically have strengths in the analysis, applied design, development, implementation, or oversight of more advanced mechanical systems and processes.

Outcomes

The mechanical engineering technology discipline encompasses the areas (and principles) of materials, applied mechanics, computer-aided drafting/design, manufacturing, experimental techniques/procedure, analysis of engineering data, machine/mechanical design/analysis, conventional or alternative energy system design/analysis, power generation, fluid power, thermal/fluid system design/analysis, plant operation, maintenance, technical sales, instrumentation/control systems, and heating, ventilation, and air conditioning (HVAC), among others. As such, programs outcomes, based on specific program objectives, may have a narrower focus with greater depth, selecting fewer areas, or a broader spectrum approach with less depth, drawing from multiple areas. However, all programs must demonstrate an applied basis in engineering mechanics/sciences.

Associate degree programs must demonstrate that graduates can apply specific program principles to the specification, installation, fabrication, test, operation, maintenance, sales, or documentation of basic mechanical systems depending on program orientation and the needs of their constituents.

Baccalaureate degree programs must demonstrate that graduates can apply specific program principles to the analysis, design, development, implementation, or oversight of more advanced mechanical systems or processes depending on program orientation and the needs of their constituents.

PROGRAM CRITERIA FOR

TELECOMMUNICATIONS ENGINEERING TECHNOLOGY

AND SIMILARLY NAMED PROGRAMS

Lead Society: Institute of Electrical and Electronics Engineers

Applicability

These program criteria apply to engineering technology programs that include telecommunications and similar modifiers in their titles.

Objective

An accreditable program in Telecommunications Engineering Technology will prepare graduates with the technical and managerial skills necessary to enter careers in the design, application, installation, management, operation, and/or maintenance of telecommunication systems. Graduates of associate degree programs typically have strengths in the building, testing, operation, and maintenance of existing telecommunications systems, whereas baccalaureate degree graduates are well prepared for development and implementation of telecommunications systems.

Outcomes

Graduates of associate degree programs must demonstrate knowledge and hands-on competence appropriate to the goals of the program in:

 a. the application of electric circuits, computer programming, associated software, analog and digital electronics, voice and data communications, and the principles of telecommunications systems in the solution of telecommunications problems.

 b. the applications of physics to telecommunications systems in a rigorous mathematical environment at or above the level of algebra and trigonometry.

In addition to the above, graduates of baccalaureate degree programs must demonstrate:

 a. the ability to analyze, design, and implement telecommunications systems.

 b. the ability to analyze and implement switching technologies, wide area networking technologies, and policy.

 c. the ability to manage, design, and plan wide area networks.

 d. the ability to utilize statistics/probability, transform methods, or applied differential equations in support of telecommunication systems and wide area networks.
�	 - Nota del traductor:  el término “Engineering Technology Programs” del documento original se traduce aquí como “Programas de Tecnología” porque no hay diferencias prácticas entre los títulos de assocciate degree y los tecnólogos de la ESPOL, ni entre baccalaureate degree y lo que aquí entendemos como licenciatura en tecnología.





