Minutes of 1/31/04 IMPAC Meeting Sacramento Convention Center

Attendees:   Mark Bender – CSU Stanislaus (Agriculture), Ron Nishinaka  – Reedley College (Agriculture), S.K. Ramesh – CSU Sacramento, Trevor Rodriguez -  Long Beach City College (Articulation Officer), Daniel Styer - Sacramento City College, Thomas Yarbrough  - Fresno City College, Dan Chang – UC Davis (Engineering Lead)
1)  Prior to the meeting, an agenda and minutes of the two previous regional meetings were distributed to pre-registered attendees by e-mail.  The morning meeting was joined by two visitors from the Agriculture discipline that also shared their experiences with us.

2)  An announcement was made that the IMPAC Steering Committee met with a representative of the ELC (Dean Gary Ford – UCD) and that the recommendation that at least one of IMPAC's regional meetings be held in conjunction with the ELC was accepted in principle.  An effort is underway to coordinate the location of the Fall Meeting of the ELC with IMPAC.  At the end of the meeting, it was also announced that individuals that have signed up for the Feb 28th south regional meeting of IMPAC in LA will be encouraged to attend an IMPAC Engineering session at the ELC meeting at UCSB on Thursday, March 11th.  Transportation reimbursement will be provided by IMPAC for those attendees that pre-registered for the LA meeting.

3)  Lead Chang introduced an item that is being considered by IMPAC and that Engineering has been asked to comment on, i.e., a SCIGETC advising proposal to replace IGETC for high unit majors typical of the sciences, mathematics and engineering.  (See material Exhibit A attached to these minutes.)  The current proposal has been further modified by Herb Strauss (Chemistry and UC Lead Coordinator).  It provides caveats to counselors and students that SCIGETC does not guarantee admission or satisfaction of all major requirements, and further directs students to discipline-specific advice on a separate table attached to the general SCIGETC advice.  For Engineering, the discipline-specific advice would be an update of the 1998 ELC Articulation Guideline.  Lead Chang will attempt to bring this proposal to the Spring ELC meeting at UCSB for consideration.  The ELC will be asked to provide input as to whether to join with the SCIGETC that is moving forward or whether to ask that Engineering advice be provided separately from SCIGETC, i.e., that disclaimer language be included for Engineering.  Pros and cons of this approached were discussed by the attendees.  Some reasons for joining with the SCIGETC proposal that is moving forward in other disciplines is to provide some type of advice to students who have not decided upon a major, but that are considering the sciences and engineering.  The SCIGETC proposal will at least have more of them taking the appropriate mathematics, physics and chemistry at the community colleges, while delaying some of their general education requirements in the humanities and social sciences.  Another practical reason for having an engineering-specific advising guideline attached to the SCIGETC is that students will at least see it, in contrast to thinking that SCIGETC alone will ensure transfer into the major.  Concerns with this approach is that students will still receive incorrect or incomplete advice and that the current system of advising for students that know that they want to major in engineering is working, i.e., the "feeder school-specific transfer agreements with 4-yr institutions as supported by ASSIST.  In either case, the engineering community should review and possibly update the 1998 ELC Engineering Articulation Guideline as needed.

4)  Lead Chang forgot to bring copies of the first page of the SCIGETC material that contained the "caveats" and will e-mail that to the attendees along with copies of minutes for review.  (See Exhibit A attached.) Attendees that cannot make the ELC spring meeting were requested to provide input on the proposal by e-mail.

5)  The suggestion to make expanded course outlines of the 4-yr institutions available on the web was discussed.  It was generally thought to be a desirable outcome with a several suggestions for how it might be accomplished, e.g., to have hot links for a course in ASSIST to a particular institution's course outline. Community college representatives pointed out that they are constantly having to adjust programs to a "moving target" because of course and curricular changes that do not appear in short descriptions in catalogs, e.g., reduction of lower division Physics requirements in some majors. The recommendation to make course outlines available will be forwarded to the ELC to determine if it can be implemented, e.g., from ABET accreditation materials which are at least periodically updated.

6)  A brief explanation of why update of CAN descriptors by ELC was not undertaken at its last meeting was provided by attendees at that meeting.  It was noted that the Surveying CAN ENGR 10 description has become out of date along with other descriptions noted in earlier minutes.

7)  Experiences with introductory courses in engineering were shared.  While it did not appear that there was a likelihood of developing a common course descriptor a common set of learning outcomes might be developed.  The experience of CSUS with involving high school students in an introductory engineering course on campus was provided along with examples of content at Sac City and Fresno City Colleges.  

8)  The desirability of 4-yr institutions including a specific prerequisite in a course description was pointed out.  In order for a community college to institute a prerequisite in a course, evidence of such a prerequisite must be demonstrated in the corresponding 4-yr institution course description.  An example of where lack of a prerequisite can pose a problem is trigonometry for surveying.  Since it is assumed by 4-yr institutions that level of mathematics has been satisfied before admission, it does not appear as an explicit prerequisite.  (Note:  The CAN Engineering description for Surveying CAN ENGR 10 contains an explicit prerequisite of trigonometry.)

9)  Methods for communicating and developing consensus on issues were shared briefly.  Dr. Ramesh indicated that web-based real-time virtual community discussions involving groups as large as 60 individuals or more are possible, having recently participated in such a meeting.

10)  The group requested an interdisciplinary meeting with the Computer Science discipline in the afternoon.  The Computer Science group shared what they done in terms of moving to learning outcome modules as a means to solving the problem that some programs start with hardware-oriented courses and some with software-oriented courses, thus making course-to-course articulation impossible, i.e., because of the upper division status of some courses. Instead subject credit can be directly provided with the modular learning outcomes. The Computer Science program at CSUS also has a set of links to course outlines posted at www/hera.ecs.csus.edu/csc/impact_project/impac.php  
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1. Introductions – input from attendees on any issues they would like for us to address

2.  Update on ELC/IMPAC collaboration

3.   Discussion of core courses for major preparation – Is there a need for revision of surveying? Is there a common introductory engineering course?

5. Discussion of issues raised by attendees (if any)?

6. Discussion of significant problems related to major preparation, articulation and transfer (if any)

7. Identification of ways to enhance local communication amongst faculty in the community colleges and the 4-year universities – publication of course outlines on the web? 

8. Other disciplines with whom we would like have discussions this afternoon? 

http://www.cal-impac.org

                    State Meeting:  April 30 – May 1. 2004

Radisson Hotel - LAX 

EXHIBIT A –  DRAFT SCIGETC Proposal for Engineering

SCIGETC     January 04 (Herb Strauss – modified slightly by Dan Chang)

To the student:  SCIGETC is series of programs for transfer from a 2-year college to a 4-years college.  It is designed for high unit majors, especially those in science and engineering. It calls for starting technical courses immediately and postponing some of the general education requirements until after transfer. If you might be headed for a Science major, SCIGETC is the place to start. 

IMPORTANT:   Completing either IGETC or SCIGETC does NOT guarantee admission to the four year school nor to a specific major.

1) If you know your major and both your Community College and the 4-year to which you wish to transfer, you should consult the ASSIST website and the 4-year school for more specific advice. (http://www.assist.org.)

2) Most of the technical majors require many courses that must be taken in sequence.  Only by starting the sequence early in your college career can you graduate in a minimum time. 

3) SCIGETC is organized as follows: Table A outlines the basic requirements. Then a number of options are spelled out for each of many possible majors on Table B.  Note that many closely related majors have similar lower division requirements. The specific major requirements are NOT the same for all of the 4-year colleges. Please note item 1) again.

4) You might not know exactly which major you will want to follow. Different majors (and sometimes different schools) have different requirements. If you take the more advanced of the possible choices, you will be able to cover all possibilities. For example, the first term of Calculus, CAN Math 17 (First quarter calculus) or Math 18 (first semester) will be accepted by more majors than CAN Math 29 or Math 30 (Calculus for the Life and Social Sciences).  Most curricula that accept Math 29 will accept Math 17 as a substitute, but not vice versa.  For most majors a year of Math is required, while most engineering programs require two years of math and a full year of physics. For these the entire sequence, in this case CAN Math Sequence B should be taken at one college. (see the CAN website for course and sequence descriptions http://www.can.csus.edu/Can_Course_Descriptions.asp)

5) Not all the courses listed for any given major are required for SCIGETC.  However many of the courses are required for transfer into specific majors. As soon as your plans for a major and school become clearer, the Assist matrix and a transfer advisor should be consulted.

Table A

	IGETC
	SciGETC
	Notes for SciGETC Students

	Area 1

Written and Oral Composition UC 2 courses written 

CSU 3 courses 2 written, 1 speech 6-12 units
	Same

6-12 units 

(2-3 courses)
	

	Area 2 Math/quantitative reasoning 1 course 3 units
	one semester of calculus from CAN Math Seq B1 or CAN Math Seq C 

4 units (1 course)
	Many CSU and UC science programs require a year of calculus minimally; some require three semesters.  Minimum preparation may cause you to take additional math before you can take upper division courses in the major discipline.

	Area 3 Arts and Humanities 3 courses including at least one from each area   9 units
	defer up to 1 course

3 units (1 courses)
	You must complete one additional lower-division GE course in this area after transfer.  The transfer institution determines applicable GE courses.

	Area 4 Social and Behavioral Sciences 3 courses from at least 2 disciplines 9 units 
	defer up to 1 course

3 units (1 courses)
	You must complete one additional lower-division GE course in this area after transfer.  The transfer institution determines applicable GE courses.

	Area 5 physical or biological 

2 courses one with lab

9 units
	CAN Chem. Seq A  

10 units (2 courses)

OR

CAN Phys. Seq B

 8 units (2 courses)

OR

CAN Biol Seq A

8-10 units 92 courses)

OR
One life science and one physical science course including one lab course

7 units (2 courses) 
	Many programs require completion of calculus-based physics.  Students are urged to review the discipline program requirements for prospective transfer schools.  Biology students should focus on the CAN chemistry sequence to fulfill this category.

	Foreign language 

UC only 

2 courses or 

2 HS yrs 0-8 units
	same

8 units (2 courses - UC)
	

	US History and Govern-ment -  CSU only - 2 courses 6 units
	same

6 units (2 Courses - CSU)
	

	36-44 units
	34-35
	

	Lower-Division Course to be taken after transfer:

none
	Lower-Division Course to be taken after transfer:

6 units (2 courses)
	

	36-44 units
	40-41 units
	

	Major preparation is not required for certification but, where noted at right,  completion of the major requirements prior to transfer is strongly recommended by the major discipline faculty.
	IMPAC core 

12-15 units (3-4 courses) plus additional math , chemistry or physics required by the major discipline.

(It is strongly  recommended that you complete these re-quirements prior to transfer.) 
	Biology students should complete the CAN core biology curriculum plus prerequisite or co-requisite math, inorganic chemistry, and organic chemistry or physics requirements before transfer.

	Units including Major Prep.
	58-72 units


	


Note descriptions of CAN course sequences above appear on the following Table B which will not be a part of TABLE A, but were included for convenience for reference by attendees.
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Engineering10 Articulation Guideline
The Engineering Liaison Committee of the State of California
Articulation Between Two- and Four-Year Engineering Schools as of October 23, 1998

The following lower-division articulation guideline constitutes the recommendation of the Engineering Liaison Committee
(ELC) with regard to transfer from two-year to four-year engineering schools in the State of California. Completion of all
listed courses, or a differently organized set of courses covering the listed topics, will enable a typical engineering student to
transfer to most four-year engineering programs in the State of California with minimal loss of credit.

Subject Area Semester Units (typical)

1. Mathematics _U_Q1 csu! Pri Rec Core?
Calculus for Engineers 8 8-10° 6 8
Multivariate Calculus 3 3-4° 4 3
Differential Equations 3 3.4° 4 3

Linear Algebra 3 - -

2. Sciences
General Chemistry w/lab 4-8° 4-5° 5 5
General Physics w/lab 8-12° 8-12° 8 8
Biological Sciences 0 0-3 - -

3. Human Communications
Freshman English Comp. 6 3 3 3
Oral Communications 0 3 - -
Critical Thinking 0 0-3 - -

4. Humanities & Soc. Sci.

General Education Electives 12 12-18° 18 12

5. Engr Science Courses®
Intro to Engineering - 0-1° 3 1-2
Structured Programming (C recommended) 3 2-3° - 2-3
Engr Statics 3 0-3° 3 34
Engr Dynamics - 0-3%3 - see note 7
Strength of Materials - 0-3%3 - see note 7
Engr Materials 34 ©0-3%3 - 3-4
Engr Graphics w/CAD - 0-3° - 2-3
EE Fundamentals 4¢ 2-4° 4 3-4
Digital Logic Fundamentals - - - see note 8§
Surveying - : - - - see note 9

6. Engr Electives, as appropriate for - - - -
transfer -- lincar algebra, manufacturing
processes, statistics, technical writing,
engineering economics.

! Typically required by fifty (50) percent or more of responding institutions of each given school type.
Recommended core, based upon the needs of a typical engineering student. Individual students are encouraged to
contact the school and/or program of choice for further information regarding transfer of credit.

The normal math level for all lower and upper-division engineering courses is assumed to be calculus.

This course may be upper-division -- contact the school and/or program of choice for further information.
These units are major specific -- contact the school and/or program of choice for further information.

A laboratory is required with this course.

Typically required by mechanical, aerospace, manufacturing, and civil/environmental engineering programs.
Typically required by EE/computer engineering programs.

Typically required by civil/environmental engineering programs.

On this guideline, the word "engineering" implies engineering programs only.
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Table B


CAN Course Titles for Chemistry, Mathematics, Physics and Current Engineering Course Descriptions

CAN CHEM 1 General Chemistry for Science Majors, 1st quarter, w/lab

CAN CHEM 2 General Chemistry for Science Majors, 1st semester, w/lab

CAN CHEM 3 General Chemistry for Science Majors, 2nd quarter, w/lab

CAN CHEM 4 General Chemistry for Science Majors, 2nd semester, w/lab

CAN CHEM 5 General Chemistry for Science Majors, 3rd quarter, w/lab

CAN CHEM SEQ A Sum of the content of CAN CHEM 1+3+5 or CAN CHEM 2+4
CAN CHEM 6 Chemistry for Allied Health Majors, 1st semester, w/lab

CAN CHEM 7 Chemistry for Allied Health Majors, 1st quarter, w/lab

CAN CHEM 8 Chemistry for Allied Health Majors, 2nd semester, w/lab

CAN CHEM 9 Chemistry for Allied Health Majors, 2nd quarter, w/lab

CAN CHEM 11 Chemistry for Allied Health Majors, 3rd quarter, w/lab

CAN CHEM SEQ B Sum of the content of CAN CHEM 7+9+11 or CAN CHEM 6+8

CAN CHEM 12 Quantitative Analysis, w/lab
CAN MATH 2 Introduction to Mathematical Reasoning

CAN MATH 4 Mathematics for Elementary School Teaching

CAN MATH 8 Trigonometry

CAN MATH 10 College Algebra

CAN MATH 12 Finite Mathematics

CAN MATH 16 Pre-Calculus

CAN MATH 17 Calculus, 1st quarter

CAN MATH 18 Calculus, 1st semester

CAN MATH 19 Calculus, 2nd quarter

CAN MATH 20 Calculus, 2nd semester

CAN MATH 21 Calculus, 3rd quarter

CAN MATH SEQ B Sum of the content of CAN MATH 17+19+21 or CAN MATH 18+20
CAN MATH 22 Calculus, 3rd semester

CAN MATH 23 Calculus, 4th quarter

CAN MATH SEQ C Sum of the content of CAN MATH 17+19+21+23 or CAN MATH 18+20+22
CAN MATH 24 Differential Equations

CAN MATH 26 Linear Algebra

CAN MATH 29 Calculus for the Life and Social Sciences, 1st quarter

CAN MATH 30 Calculus for the Life and Social Sciences, 1st semester

CAN MATH 31 Calculus for the Life and Social Sciences, 2nd quarter

CAN MATH 32 Calculus for the Life and Social Sciences, 2nd semester

CAN MATH 33 Calculus for the Life and Social Sciences, 3rd quarter

CAN MATH SEQ D Sum of the content of CAN MATH 29+31+33 or CAN MATH 30+32
CAN PHYS 2 Physics (Algebra/Trig based)

CAN PHYS 4 Physics (Algebra/Trig based)

CAN PHYS SEQ A Sum of the content of CAN PHYS 2+4

CAN PHYS 8 Physics (Calculus based)

CAN PHYS 12 Physics (Calculus based)

CAN PHYS 14 Physics (Calculus based)

CAN PHYS SEQ B Sum of the content of CAN PHYS 8+12+14
CAN PHYS 16 Modern Physics for Science/Engineering majors

CAN PHYS SEQ C Sum of the content of CAN PHYS 8+12+14+16
Course Descriptions for Engineering Courses in the CAN System

CAN ENGR 2 Graphics The principles of orthographic drawing, pictorial drawing, and descriptive geometry and their application to the visualization, representation, analysis, solution, and documentation of engineering problems, using freehand sketching, instrument drawing, and computer aided drafting. Additional topics may include, but are not limited to: detail and assembly drawings; dimensioning standards and techniques; graphical mathematics; vector analysis; charts, graphs, and diagrams. 

CAN ENGR 4 Engineering Materials An introductory course on the properties of engineering materials and their relation to the internal structure of materials. Topics include: atomic structure and bonding; crystalline structures; phases and phase diagrams; metals; polymers; ceramics; composites; mechanical deformation and fracture; structural control and influence of properties; materials naming and designating systems; electrical properties, magnetic properties. Additional topics may include: optical properties, corrosion and process methods. A minimum of 3 semester (4 quarter) units; a laboratory, with written reports, is usually included. Prerequisites: A course in college-level chemistry and a calculus-based physics course which includes mechanics. 

CAN ENGR 6 Circuits with Lab An introductory course emphasizing the solutions of the equations arising from the applications of Kirchhoff's Laws and Thevinen's Theorem to d-c and a-c circuits. Topics include mesh and nodal analysis, periodic forcing functions, phasors, frequency response, resonant circuits, natural and complete response, analog signal systems, dependent sources, and the characteristics of operational amplifiers. Additional topics may include non-linear circuit elements, instrumentation and measurements, circuit approximations at high and low frequencies, three-phase circuits, impedance-matching, and digital building blocks. A minimum of 3 semester (4 quarter) units. Prerequisite: A calculus-based physics course which includes electricity and magnetism. Corequisite: Circuits Laboratory: A selection of experiments chosen to achieve the following goals: a) provide concrete experiences with, and examples of, theoretical concepts covered in the circuits course; b) provide confirmation of the essential correctness of the analytical methods discussed in the circuits course; c) provide examples of the limitations of the idealized models presented in lecture; and d) provide broad experience using the test and measurement devices utilized in the field of electrical circuits. A minimum of 1 semester (1 quarter) unit. 

CAN ENGR 8 Statics The study of rigid bodies in static equilibrium when acted upon by forces and couples in 2 and 3 dimensional space. Included are equilibrium of rigid bodies, trusses, frames and machines, as well as the calculation of centers of mass, centroids, friction and moments of inertia. Additional topics which may be covered include distributed forces in cables, beams, and fluid statics, mass moments of inertia, and virtual work. Meets a minimum of three lecture hours per week; 3 semester (4 quarter) units. Prerequisite: A calculus-based physics course which includes mechanics. 

CAN ENGR 10 Surveying Surveying fundamentals including the use and care of surveying instruments such as: steel tape, engineer's level and transit/theodolite. Applications include horizontal and vertical measurements, layout and traverse and area computations. Surveying mapping is introduced. Additional topics may include legal descriptions and public land surveying. A minimum of 3 semester (4 quarter) units; 2 units of lecture, 1 unit of laboratory. Prerequisite: Trigonometry. 

CAN ENGR 12 Circuits without Lab An introductory course emphasizing the solutions of the equations arising from the applications of Kirchhoff's Laws and Thevinen's Theorem to d-c and a-c circuits. Topics include mesh and nodal analysis, periodic forcing functions, phasors, frequency response, resonant circuits, natural and complete response, analog signal systems, dependent sources, and the characteristics of operational amplifiers. Additional topics may include non-linear circuit elements, instrumentation and measurements, circuit approximations at high and low frequencies, three-phase circuits, impedance-matching, and digital building blocks. A minimum of 3 semester (4 quarter) units. Prerequisite: A calculus-based physics course which includes electricity and magnetism. 

Council








