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Introduction

1. The purpose of this document is to define the desired role of technical standards in education within engineering, technology, and computing (ETC) academic curricula in the technical areas of interest of IEEE.

2. Technical standards are established norms or requirements. They are usually available as formal documents that determine uniform engineering, technical, performance and interoperability criteria, methods, processes and practices. Among their uses are the setting of specifications at the onset of a design, defining constraints during the detailed design process, and serving as benchmarks during testing. 

Introducing standards in the classroom will augment the learning experience by pointing students to available design tools, and to best industry practices. Student knowledge of standards would facilitate the transition from classroom to workplace by aligning educational concepts with real-world applications and market constraints.

General Intent 

3. Along with its activities in the area of standard development, IEEE is committed to the development and dissemination of educational materials about standards. 

4. Recognizing that the role of standards in current ETC academic curricula is often unclear, and that most graduates of ETC programs receive little systematic education on standards, IEEE desires to redefine and enhance the integration of standards in academic education.  

5. Integration of standards in ETC curricula may be achieved in several forms:

a. By reference –indication that a process or a device is covered by a technical standard and a citation of the standard

b. By introducing the principal technical specifications of a standard – an indirect introduction to a technical standard by extraction of principal aspects of the standard and incorporating them in classroom instruction, homework assignments, laboratories or projects

c. By direct use of a published standard (or a significant excerpt of a published standard) in classroom instruction, homework assignments, laboratories or projects

d. By regular use and reference to technical standards in large scale projects, especially last year design or “capstone” projects [4]. 

6. IEEE’s recommendations regarding the role of technical standards in the curriculum of academic programs in engineering, technology and computing 
6.1 IEEE recommends that exposition to standards by reference (5a) be made the norm in all ETC curricula, and that this goal be assisted by increased use of textbooks that review and include references to technical standards in their narrative. 

6.2 IEEE recommends that during their last or next-to-last academic year, ETC undergraduate students in standard curricula be exposed multiple times to introductions to the principal technical specifications of a standard (5b).  Such introductions can be provided through in classroom instruction, homework assignments, laboratories or projects.   

6.3 IEEE recommends that during their last or next-to-last academic year, ETC undergraduate students be exposed to at least one instance of extensive direct use of a published standard (5c). 

6.4 IEEE recommends that, to the extent practicable, last year design or “capstone” projects make regular use of technical standards, and that the relevance and applicability of technical standards be part of progress and final reports on such projects.  Among the proposed activities is a “standards search” at the commencement of each project, paralleling the common patent and literature searches.

References

[1] Michael G. Jenkins: “Standards and Codes in Mechanical Engineering Education,” ASTM International: Standardization News, September 1999, pp. 20-22, on-line: http://www.astm.org/NEWS/classroom.htm (accessed June 2008).

[2] Daniel Schultz: “Standards in the Classroom,” ASTM International: Standardization News, on-line:  http://www.astm.org/SNEWS/JULY_2005/schultz_jul05.html (accessed June 2008)

[3] Richard H. Thayer and Andrew D. McGettrick: “IEEE Software Engineering Standards: A Students’ Version,” Proceedings of the IEEE 20th Conference on Software Engineering Education and Training (CSEE’07), 2007, pp. 229-236.

[4] B.S. Kunst and J.R. Goldberg: “Standards Education in Senior Design Courses,” IEEE Engineering in Medicine and Biology Magazine, July-August 2003, Vol. 22, No. 4, pp. 114-117. 

[5] Toshiaki Kurokawa: “Developing Human Resources for International Standards,” Science and Technology Trends, Quarterly Review, 2005, pp, 34-47.

[6] S. Murphy et al.: “Teaching and Access to Industry Standards in Canada: 

Experience at Queen’s University and the University of Toronto,” on-line:  http://cden2007.eng.umanitoba.ca/resources/papers/73.pdf, accessed June 2008.

[7] Z. Prusak: “Introduction to Global Engineering: Use of Standards and Cultural Differences,” Proceedings of the 36th Annual Conference on Frontiers in Education, October 2006, pp. 14-18.

[8] IEEE Standards Education Committee: Domain tutorial, “Role of standards in Electrical Power Systems,” on-line: http://standardseducation.org/.

StandardsPositionPaper-June09(2)
