Mathematics, Engineering, and Science cluster

PROGRAM DESCRIPTION
The Mathematics, Engineering, and Science cluster includes courses in general, transfer, technical-vocational, and continuing education. Among its programs are Engineering, Mathematics, Life Sciences (Biology, Botany, Ecology, Anatomy, Physiology, Microbiology, and Zoology), Physical Sciences (Astronomy, Chemistry, and Physics), Earth Sciences (Geology and Geography), Horticulture, Laser Technology, and Vacuum Technology. The newest program in this cluster is the Viticulture and Winery Technology Program, which began offering courses in fall 2004.

With completion of Phase I of the Science Technology Center, LPC was able to expand its program offerings to include classes in Anatomy, Physiology, Microbiology, Organic Chemistry, Biotechnology, and Meteorology. The college also revitalized its Engineering transfer program, and now is offering the full array of lower-division courses as well as  developing transfer partnerships with in specialized areas such as Optical Science and Engineering. 

Geography has become part of this cluster with emphasis on Physical Geography, Weather and Climate, and Geographic Information Systems (GIS).  The Geography program has been focusing on the Earth Sciences aspect of its discipline and its natural ties to Geology; it now has the opportunity to grow in those aspects with natural ties to the Social Sciences.

Laser Technology is currently offered off-campus at Lawrence Livermore National Laboratory, and recent enrollments have been declining.  The college plans to offer the program on campus as soon as Phase II of the Science Technology Center is completed, assuming that enrollment interest and job market forecasts improve.  The Mathematics Department has made a concerted effort to incorporate the use of computers and alternative instructional methods into the classroom.  It has also rewritten curriculum to include instructed laboratory time for many of its courses.  The Department’s Basic Mathematics course is offered in a newly-developed lecture/ laboratory format where students are taught using small group, collaborative instruction.  Advanced courses require that students use software tools such as Maple and MATLAB to solve application problems.  In fall 2003, a Mathematics Study Skills course for Elementary Algebra was tested.  The course was well-received and has been placed in the schedule as a regular offering.
The new Open Mathematics Laboratory is showing remarkable growth, and the faculty anticipate that it will serve 50 to 60 students during peak hours.  It is, however, in real need of a permanent home.  The night sessions are held in a tiny conference room; this location is particularly unsatisfactory in terms of providing student access and a suitable learning environment.  
The Mathematics faculty support the use of distance education and have already developed web-based Elementary Algebra and Intermediate Algebra courses.  They also are considering adding a Statistics course to their lineup of web-based offerings. 

Statement of Philosophy 

The Mathematics, Engineering, and Science faculty see the preparation of students for transfer and job entry as one of their most important roles and responsibilities.  This cluster is highly committed to training its students well in order to facilitate their growth and (ultimately) to improve the community’s and the state’s economic development.

The fields of Mathematics, Engineering, and Science comprise one of the major labor market forces in LPC’s service area.  Accordingly, these faculty work closely with local leaders in business, government, and industry – as well as the local K-12 districts, the ROP, and the Tri-Valley Educational Collaborative – to coordinate curriculum offerings and attract underrepresented students. 

STAFF NEEDS 

Faculty Positions

2.0 FTE – Chemistry (one 2005/06, and one 2009/10)

1.0 FTE – Life Sciences – Anatomy, Physiology and Microbiology (2007)

3.0 FTE – Life Sciences -- Biology and Biotechnology (one 2005, others by 2010)
9.0 FTE – Mathematics (one per year starting 2005)

1.0 FTE – Physics and Astronomy

1.0 FTE – Viticulture and Enology (includes program coordination - 2005)

Classified Positions

1.0 FTE – Instructional Assistant II, Math X (afternoons and evenings)

1.0 FTE – Laboratory Technician II, Chemistry and Biology

1.0 FTE – Laboratory Technician II, Microbiology, Chemistry/Biology 

1.0 FTE – Laboratory Technician II, Earth Sciences

2.0 FTE – Instructional Assistant II, Open Mathematics Laboratory

Implementation Table
Math, Science and Engineering

	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. Cultivate in students an understanding about the major themes, current topics, and techniques in Mathematics, Science, and Engineering.


	1.1 Translate into appropriate SLOs in course outlines and curriculum by the next update to course outlines.


	Division Faculty


	2006-2010


	

	2. Cultivate in students an understanding of scientific inquiry, including how to evaluate scientific information and how to apply scientific methods to the analysis of information in general.


	2.1 Translate into appropriate SLOs in course outlines and curriculum by the next update to course outlines.


	Division Faculty


	2006-2010
	

	3. Educate students in creative problem-solving, in the process for making rational and ethical choices, in the use of decision-making tools, and in the importance of good writing skills.
	3.1 Translate into appropriate SLOs in course outlines and curriculum by the next update to course outlines.


	Division Faculty
	2006-2010
	

	4. Continue to investigate ways to improve student success and retention and endeavor to make learning both enjoyable and productive through initiatives such as the Integrated Learning Center and the Open Math Lab.


	
	Dean

Division Faculty

Faculty from Other Affected Divisions
	2005-2006
	


Implementation Table
Math, Science and Engineering

	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	5. Strengthen curriculum and improve student success by promoting interdisciplinary interactions – especially between faculty in the Physical Sciences, Mathematics, and Engineering.


	
	Science, Mathematics and Engineering Faculty
	2006-2008
	

	6. Work closely with the Tri-Valley Educational Collaborative (TEC), business and educational partners, the National Laboratories, and local middle/high schools to promote careers in science and technology to students (and parents) beginning early in middle school.


	6.1 The semi-annual Educational Forums sponsored by the local school districts, as well as participation in annual events such as Expanding Your Horizons.


	Dean and Division Faculty
	Fall 2006 and beyond
	

	7. Work with the TEC and the ROP to explore the possible development of school-to-career pathways for students.  An area for consideration might include the Viticulture and Winery Technology program.


	
	Dean and Division Faculty
	2006-2007
	

	8. Increase the number of qualified or eligible students in Mathematics who successfully transfer to four-year institutions.
	
	Dean and Division Faculty


	2006 and beyond
	

	9. 
	
	
	
	


Implementation Table
Math, Science and Engineering

	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	10. Begin program development for Science Technology Center, Phase II.


	
	Dean

Division Faculty
	2006
	

	11. Closely monitor the Horticulture program and help expand its delivery systems and curriculum offerings.  Begin expanding the Viticulture and Enology offerings.


	
	Dean

Division Faculty
	2005-2006 Academic Year
	

	12. Carefully study which courses can be offered through distance education, and expand, as feasible, offerings already available in Physics, Astronomy, Biology, Ecology, Geology, and Mathematics.


	
	Dean

Division Faculty
	2006-2008
	

	13. Continue with the program to provide all of the Science prerequisite courses for the District’s Nursing program.
	13.1 Increase number of sections of Nursing Program as new facilities and positions in Nursing Program become available.


	Dean

Division Faculty

ValleyCare Hospital

Chabot College
	2006 and beyond
	

	14. Investigate the feasibility of designing a lower-division Biotechnology program.
	
	Dean

Biology Faculty

Advisory Board


	2007-2008
	

	15. Identify a permanent location for the Open Mathematics Laboratory, and monitor and evaluate the program’s success.  A permanent (or semi-permanent location) needs to be in place by the 2006 academic year.
	
	Dean

Mathematics Faculty
	By Start of 2006-2007 Academic Year
	


Implementation Table
Math, Science and Engineering

	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	16. Offer a web-based Statistics class.


	
	Dean

Mathematics Faculty


	By 2008
	

	17. Outfit all new laboratories and preparation spaces with state-of-the-art equipment such as compound and dissecting microscopes, incubators, digital cameras, electrophoresis equipment, PCR machines, computers, lab simulation equipment, and general lab supplies.


	
	Dean

Division Faculty
	2010
	

	18. Upgrade/replace and acquire instructional computers, software, student response systems, projectors, instructional cameras, microscopes, and other instructional equipment.


	
	College

Dean

Biology Faculty


	2008
	

	19. Replace and/or upgrade all student classroom and project room computers.
	
	College

Dean

Chemistry Faculty

Biology Faculty


	2008
	


Implementation Table
Math, Science and Engineering: Horticulture

	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. Expand the membership of the Horticulture Advisory Board so that all horticulture-related businesses are represented.  Implement a subcommittee of this Board to address Viticulture.


	
	Dean

Advisory Board
	2006
	

	2. In response to Advisory Board recommendations, develop new, short-term credit and non-credit courses for Horticulture; offer these courses at non-traditional times.


	
	Discipline Faculty

Advisory Board
	2008-2009
	

	3. Promote an appreciation and awareness of nature as it relates to scientific resources.  Have this reflected (as appropriate) in SLOs when the course outlines are updated.


	
	Discipline Faculty
	2006-2010
	


Implementation Table
Math, Science and Engineering: Viticulture and Winery Technology

	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. In conjunction with the Livermore Valley Winegrowers Association, local wineries, and the Viticulture Advisory Board, continue to develop the comprehensive Viticulture/Enology program by adding additional course offerings to the schedule.


	
	Dean

Discipline Faculty
	Begin in 2005-2006
	

	2. Bring in a full-time faculty member to coordinate the program and teach the majority of the classes.
	
	College

Dean
	Fall 2005
	First full-time VWT faculty has been hired.



	3. Under the purview of the approved Bond development for the college, establish and maintain a one- to two-acre demonstration/teaching vineyard on campus.


	
	College

Dean

Division Faculty
	Vineyard planted no later than 2006-2007
	

	4. Work with local wineries to establish permanent ties where the Viticulture and Winery Technology students can have internships and meet work experience requirements.


	
	Dean

Discipline Faculty

Advisory Board
	2006-2007
	

	Goals
	
	
	
	

	1. In response to Advisory Board recommendations, develop new, short-term credit and non-credit courses for Viticulture and Enology once the main program is well established.  Explore offering these courses at non-traditional times.

	
	
	2008-2010
	


Implementation Table
Math, Science and Engineering: Life Science

	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. Continue to foster a teaching/learning environment that sensitizes students to the importance of human, animal, and plant anatomy and physiology and to the appreciation and preservation of biodiversity and ecology.


	1.1 Translate into appropriate SLOs in course outlines and curriculum by the next update to course outlines.


	Division Faculty
	2006-2010
	

	2. Participate in the development and expansion of new programs for Phase II of the Science Technology Center, such as Photonics, Biotechnology, and Nanotechnology.


	
	Dean

Science Faculty
	2008-2010
	

	3. Continue offering special sections of Nursing Program prerequisites as part of the partnership between ValleyCare Hospital and the District.  Continue to provide all of the Science prerequisite courses for the program and increase number of sections of prerequisites as new facilities and positions in Nursing become available.


	
	Dean

Biology Faculty

Chemistry Faculty

ValleyCare Hospital

Chabot College
	2006 and beyond
	

	4. Hire requisite full-time faculty: one full-time Anatomy, one full-time Physiology, and two full-time Biology.


	
	College
	2006-2010 and beyond
	

	5. Add two full-time technician positions within three to ten years (total FTEF also supports Chemistry).


	
	College
	2009
	


Implementation Table
Math, Science and Engineering: Life Science
	Goals

	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. Increase and broaden evening course offerings in Life Science as new facilities become available.


	
	Life Science Faculty and Dean
	2007-2009
	

	2. Build an on-site facility for cadaver storage and dissection, a dedicated Microbiology lab (with adjoining prep room and a green house facility, which includes a work area as well as a growing area).  Enlarge or relocate the student project room.  Provide an area for students to congregate and engage in group activities/collaborative learning.


	
	
	With construction of Phase II of the Science Building.
	


Implementation Table
Math, Science and Engineering: Mathematics
	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. Increase student access and success by continuing to support and expand the Open Mathematics Laboratory initiative at all levels of Mathematics for both day and evening students.  This will include a permanent location for the Open Mathematics Laboratory.  This activity is part of the overall Academic Services program and strategy to increase student access, student success and also productivity (WSCH/FTEF).


	
	Mathematics Faculty
	2005-2006
	

	2. Develop an AS degree in Mathematics and work on ways to increase the number of students who are majoring in Mathematics.


	
	Mathematics Faculty and Dean
	2008
	

	Goals
	
	
	
	

	1. Add requisite full-time Mathematics faculty as discussed in the staffing section of the Master Plan, based on the overall timing.

	
	Mathematics Department, Division III, Dean and College
	2006-2012
	


Implementation Table
Math, Science and Engineering: Physical Science and Engineering
	Targets


	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. Develop new curriculum in Geology and Geography that leverages emerging technologies, addresses issues in these fields in greater depth, and offers more comprehensive programs.


	
	Discipline Faculty and Dean
	2006-2008
	Revised course outlines and development of new courses added to the Catalog.

	2. Expand partnerships with professional organizations – such as the Northern California Chapter of American Vacuum Society (NCCAVS) and the Laser ElectroOptics Manufacturers’ Association (LEOMA).


	Promote the college’s technology programs and to seek funding for classrooms, scholarships, and work-based learning opportunities.
	Dean

Discipline Faculty

Advisory Board
	2006
	Increases in leveraged program funding, scholarships, and internships.

	3. Further develop the laboratory component of the Engineering courses to incorporate new technology and “real world” experiments.


	
	Engineering Faculty
	2006
	Implementation of new lab experiments in Engineering courses.

	4. Continue to expand the Engineering transfer program by increasing enrollment and developing new transfer opportunities.


	
	Engineering Faculty
	2006
	Increase in Engineering students enrolling and transferring.

	5. Add requisite full-time physical science faculty as discussed in the staffing section of the Master Plan.


	
	College
	2006-2010
	Hiring of new full-time faculty.


Implementation Table
Math, Science and Engineering: Physical Science and Engineering
	Goals

	Activities


	Person Responsible


	Timeline


	Measurable Objectives

	1. Work in close collaboration with U.C. Davis’ Department of Applied Science in the Optical Engineering class and explore additional opportunities that may arise in other fields.  Develop programs in those areas that appear promising.


	
	Science Engineering Faculty and Dean
	2007-2009
	

	2. Continue to acquire state-of-the-art laboratory and instructional equipment, including a nuclear magnetic resonance spectrometer and an infrared spectrometer.


	
	Chemistry Faculty, Dean and College
	2006-2007
	

	3. Add requisite full-time Physical Science faculty as discussed in the staffing section of the Master Plan.


	
	Physical Science Faculty, Dean, Division III and College
	
	


