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The engineering group of IMPAC met jointly with the Engineering Liaison Council (ELC).  This arrangement built on the strengths of both organizations.  Many community college faculty participated; increasing the participation of CSU and UC faculty continued to be a challenge.  One meeting was held at Ohlone College in November (2005), another occurred at Santa Ana College in March (2006).  Engineering did not meet at the state-wide IMPAC session.

The decision not to adopt the SciGETC curriculum was made in 2004-2005.  Students need to complete the lower division requirements that are prerequisite to upper division courses prior to transfer, which would not necessarily be accomplished by following SciGETC.  Engineering students need discipline-specific guidance.  

Guidance for transfer students who have not yet decided on a specific engineering program (major and campus) continued to proceed along two tracks: one for the CSU and one for the UC. Because of the large variety in lower-division requirements, efforts to form one unified lower-division curriculum for all engineering transfer students have not been successful.

A summary of the issues, status, and recommendations follows.

Articulation and Guidance for Community College Students Transferring to the California State University

Progress on the Lower Division Transfer Project (LDTP) continued.  Leonard D. Myers from Cal Poly San Luis Obispo, Stephen W. Pronchick from California Maritime Academy; and Jolayne Service from the CSU Chancellor’s Office served as resource people.  

There are two tracks for engineering: Mechanical/Civil, and Electrical/Computer.  The 45-unit cores common to all CSU campuses with engineering degrees was finalized and posted.  Work on the approximately 15 unit campus-specific portions continues.  IMPAC participants contributed to the course descriptions that will replace the California Articulation Number (CAN) course descriptions.

Some CSU faculty expressed their unfamiliarity with the whole LDTP process, and did not think that the faculty that were designated by each campus to determine the 45-unit core were empowered to act on behalf of the entire faculty.  There are likely to be some problems with CSU faculty buy-in when the whole system becomes functional.

Faculty observed that the 45-unit core generally contains fewer units for each class than most CSUs require.  The units for a particular course is the least required by any campus, and therefore less than what most campuses require.  If a community college student follows the core without the 15-unit campus-specific augmentation, he or she will think they are taking many extra units at the community college.  Therefore the LDTP has limitations as an advising tool for community college students.

Recommendation:  The LDTP 45-unit core should never be published without the 15 unit campus-specific augmentations.  To do so would mislead the student about actual lower-division requirements.

Articulation and Guidance for Community College Students Transferring to the University of California

Dr. F. Joel Ferguson, UC Santa Cruz, described Engineering Transfer Curriculum (ETC), an effort to identify lower-division curriculum for engineering transfer students that will prepare them to begin taking upper division requirements in their first semester at the UC.  The ETC effort is being lead by Michael Hughey of UC Santa Cruz.  Dr. Hughey is a member of the UC Education Policy committee.  

Courses are divided into “Base” and “Advanced.”   The draft ETC Base includes the following courses:

· 2 courses in Composition:  English Composition, Critical Thinking/English Composition.

· 1 course in Arts or Humanities 

· 1 course in Social and Behavioral Sciences (recommend US History and Government, if needed)

· 5-6 courses in Mathematics:  precalculus (if needed), calculus (2 courses), multivariable calculus (1 course), differential equations (1 course), linear algebra (1 course).

· 2-3 courses in Physics: one year sequence of calculus-based physics and laboratories. 

· 1 course Chemistry: college chemistry and laboratory. 

· 1 course Programming: introductory programming for engineering and CS majors.

· 1 course Introduction to Engineering or Skills for Engineering Success:  frosh course or choice of courses specified by the community college engineering faculty designed to expose students to engineering methodology and the excitement of engineering.

· 1 course oral communications (required for CSU, recommended for UC)
Community college faculty are concerned that the only community college engineering course included in ETC Base is Introduction to Engineering.  The ETC Advanced curriculum will include additional major-specific courses.  

The hope is that as students progress through the lower division at a community college, they will begin to narrow their focus with regard to specific engineering major and campus, and will use ASSIST.org to fine-tune their preparation.  

Possible goals of ETC were discussed.  Should the curriculum be advisory only, or used to certify a transfer student’s lower division general education?  While having the GE certifiable offers an advantage and puts real “teeth” into the document, it will also make gaining acceptance of ETC by UC faculty more difficult.  The consensus reached was that the curriculum will have a stronger impact if it provides some utility beyond advice.  ETC may take a similar form to IGETC, only with four fewer GE courses, and with the addition of the technical lower division courses required for the major.  The current goal is for transfer students following ETC to be guaranteed that the GE they transfer will be accepted to meet requirements, but they will need to take more GE courses at the UC.  The ETC courses that are prerequisite for upper division major requirements would be advisory only, there will still be variation among campuses and majors.  The ETC will not confer articulation.

Recommendation:  Work on the Engineering Transfer Curriculum should continue with ongoing communication with community college faculty.

ASSIST.org (Articulation System Stimulating Interinstitutional Student Transfer)
The ASSIST web site provides the best guidance for community college students who have decided on a specific engineering major and university campus. It is a very important repository of information, used by many stake-holders.

Recommendation: ASSIST must continue to be fully supported and should be expanded to include transfer admission requirements for all engineering programs and the criteria for evaluating transfer students’ applications.  As the CSU transforms from using CANs to the LDTP system, ASSIST must be maintained.

Role of Land Surveying in Civil Engineering Curriculum

Most university civil engineering degrees no longer require a course in land surveying.  However, the Professional Engineering licensing exam for Civil Engineers has a significant portion of the Practice and Principles exam devoted to surveying, plus a separate two-hour exam covering surveying exclusively.  Obtaining a P.E. license is important in many civil engineering career paths.  

Recommendation:  University faculty should strongly consider returning land surveying to the lower-division curriculum for civil engineers, so that graduates are prepared to pass the examinations to become licensed Professional Engineers.  A laboratory component would not necessarily be required in order to be adequate.

Reflections and Conclusion

The public universities in California tend to increase the diversity in engineering programs.  Most university faculty are unaware of the effect of the variety in course work on transfer students and the community colleges that prepare them for upper-division work.  IMPAC has provided a forum for extremely valuable communication between university faculty and community college faculty.

Standardizing the lower division has not been possible, and is not foreseen to be possible in the near-term future.  The best achievable outcome will be to provide a clear direction (accurate advice) for transfer students.  CSU’s Lower Division Transfer Project and UC’s Engineering Transfer Curriculum will accomplish this best possible outcome to some degree.  They are not ideal, and the LDTP is much further along in its development and implementation than the ETC, but they do represent progress.  In the absence of a standardized lower division, ASSIST.org remains a critical tool.

The dialog among faculty (university and community college) is beneficial to all, and should be continued.  The CSU’s LDTP will undoubtedly be implemented.  The future of the UC’s ETC is much less certain, but the effort should be supported as long as progress is made toward its goal.  Continued support of ASSIST.org is absolutely essential.

