Commentary Describing the IEEE Designated Fields

The purpose of this commentary is to assist individuals in determining whether they possess the requisite academic credentials or work experience for membership in the IEEE at the grade of Member. (Membership at all grades is described in IEEE Bylaw I-104. The URL for the Bylaws is: http://www.ieee.org/bylaws) A baccalaureate or higher degree in an IEEE designated field from an institution on Part I of the IEEE REP List or sufficient work experience in an IEEE designated field(s) is adequate for admission or advancement to Member grade in the IEEE. Six rather general technical areas comprise the IEEE designated fields. The baccalaureate or a higher degree experience (from an institution in Part I of the Rep List) is satisfied by having a degree, or a program of study leading to a baccalaureate (or higher) degree with substantial content in a discipline that can be categorized as being in at least one of the six technical areas. Sufficient work experience that can be categorized as being in one or more of the six technical areas is also sufficient for admission or advancement to Member grade. In judging whether education or work experience is relevant to the six technical areas, one critical test is: Does it apply, or is it related to the application of, mathematics, science, or technology for the benefit of humankind?

Technical Areas

Engineering: Engineering can be broadly viewed as the application of mathematics, science, and technology to solving real world problems, to producing products or processes, or to otherwise benefiting societies and civilization. In particular, if the word “engineering” or some variant in English or another language (1) appears in the degree title or engineering topics constitute a significant component of the program of study leading to the baccalaureate degree as reflected by the degree transcript or (2) can be used to characterize the work experience of an applicant, then the education or work experience is appropriate for satisfaction of the requirement for Member grade. 

Computer Science and Information Technology: Computer science, and information technology that evolved there from, have provided many benefits to society. If the phrases “computer science” or “information technology” or some commonly associated discipline name or some variant in English or another language (1) appears in the degree title or topics associated with these topics constitute a significant component of the program of study leading to the baccalaureate degree as reflected on the degree transcript or (2) can be used to characterize the work experience of an applicant, then the education or work experience is appropriate for satisfaction of the requirements for Member grade. To provide some guidance by way of illustrations to interpretation of “commonly associated discipline name”, disciplines such as information systems, cognitive sciences, cybernetics, informatics, networking, robotics, systems analysis, and telecommunications would be included in the technical area. 

Physical Sciences: The physical sciences by definition are those sciences that deal with energy or inanimate matter, traditionally physics, chemistry, astronomy and geology. They have been central to the development and spread of civilization. They have evolved with the expansion of knowledge into multifaceted disciplines and they have merged and divided to create new disciplines, not only in the physical sciences, but across domain boundaries. Condensed matter physics is just one of many facets of physics. Geophysics and biochemistry are examples of the merges, the latter fitting into both this and the next technical area. If any of the names of a physical science or a commonly recognized facet of a physical science or some variant in English or another language (1) appears in the degree title or constitutes a significant component of the program of study leading to the baccalaureate degree as reflected on the degree transcript or (2) can be used to characterize work experience of the applicant, then the educational or work experience is appropriate for satisfaction of the requirements for Member grade. Some facets and variants (in, particular, those from merging and dividing disciplines), in addition to those previously noted, are: astrophysics, geochemistry, metallurgy, electrophysics, acoustics, ultrasonics, optics, materials science, nucleonics, and radio science.

Biological and Medical Sciences: Biology is the science of life and, consequently, the many disciplines associated with it are often referred to as the life sciences. Traditionally, these were collectively the biological sciences and included such disciplines as zoology, entomology (a sub-discipline of zoology), and botany. Medical science includes application of biology, or the life sciences generally, to humans and has become a many faceted discipline. Advancements in the life and medical sciences have provided great health and societal benefits. Living entities do not exist in isolation from each other; rather, they form living systems that interact with other living systems. The behavior of the living systems and the consequences of their interactions are predictable using large and complex models that depend upon mathematics, statistics, and computational systems for their implementation. As another example, instrumentation for acquiring information pertaining to the status of a living system has been essential to the continuing development of the life and medical sciences and development of such instrumentation draws upon the knowledge found in a wide range of engineering and scientific disciplines. Magnetic resonance imaging came about through the integration of knowledge from many disciplines to make possible non-invasive imaging of the human body. If any of the names of a life or medical science or a commonly recognized facet of a life or medical science or some variant in English or another language (1) appears in the degree title or constitutes a significant component of the program of study leading to the baccalaureate degree as reflected on the degree transcript or (2) can be used to characterize work experience of the applicant, then the educational or work experience is appropriate for satisfaction of the requirements for Member grade. Some facets and variants (in, particular, those from merging and dividing disciplines), in addition to those previously noted, are: neurology, cellular biology, ichthyology, and silviculture.

Mathematics: Mathematics, or the mathematical sciences, has its origin in antiquity and was developed for the purpose of assisting in measurement of the earth, navigation of the seas, and completion of business transactions among others. Mathematics is the language of science; this language is used to precisely define and communicate abstract concepts that would otherwise remain very esoteric. Furthermore, it is a group of sciences including arithmetic, algebra, geometry, trigonometry, calculus, and so on. The proper understanding and application of many of these various branches of mathematics are basic and necessary to success in the sciences (including the social as well as the natural sciences), engineering, and technology, such as in modeling of complex systems. If any of the names of a mathematical science or a commonly recognized facet of a mathematical science or some variant in English or another language (1) appears in the degree title or is a significant component of the program of study leading to the baccalaureate degree as reflected on the degree transcript or (2) can be used to characterize the work experience of an applicant, then the educational or work experience is appropriate for satisfaction of the requirements for Member grade. 

Technical Communications, Education, Management, Law, and Policy: Science, engineering, and technology do not exist as entities unto themselves. For example, it is rare that an engineer can implement an engineered system without interacting with others. Engineering feats typically must exist within the context of the society that hopes to derive a benefit. Examples of engineering that greatly affected courses of societal development include Julius Caesar and his bridges across the Rhine, the incredibly destructive weapons of modern warfare, labor saving machines, transportation vehicles, global communications systems, computerized games for recreation, and so on. Some knowledge and skills necessary for success in engineering such artifacts are to be extracted from these observations: (1) engineering designs must be communicated to workers implementing the designs, (2) the process of designing and producing a product has to be managed such that the desired result is achieved, and (3) appropriate laws and policies constrain engineering efforts to fulfill societal expectations. Achievable expectations for improvement of humankind are best formed by a society that is technologically literate.  Therefore, it is important that communication, management, and societal oversight (through enactment and enforcement of laws and policies) of professional practice in science, engineering, and technology be cognizant of these disciplines—that is, be technologically informed. Furthermore, it is imperative that technological literacy—including elements of science, engineering, and technology—be an aspect of general education, for the general public and not just for those with inclinations toward technical professions.  If phrases connoting competency areas relevant to technological issues or a substantive awareness of technology in conjunction with any one or more of the words “communications”, “education”, “management”, “law”, and “policy” or a commonly recognized variant in English or another language (1) appears in the degree title or constitutes a significant component of the program of study leading to the baccalaureate degree as reflected on the degree transcript or (2) can be used to characterize the work experience of an applicant, then the educational or work experience is appropriate for satisfaction of the requirements for Member grade. The following phrases, for example, would be acceptable: technical communications, technical writing, engineering management, logistics management, mathematics education, technology law and policy, and patent law.

