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COLLEGE GOALS and INITIATIVES

As you review and prepare plans for your program, keep in mind current goals and initiatives developed for the college’s Master Plan.

COLLEGE GOALS

1. Offer high quality programs that meet the needs of the students and the community.

2. Ensure the fiscal well-being of the college.

3. Enhance a culture of innovation, inclusiveness and collaboration.

4. Improve the learning of students and the achievement of their educational goals.

5. Establish a culture of planning, implementing, assessing and improving.

STRATEGIC INITIATIVES
1. Grow enrollments productively.

2. Improve the image of the college.

3. Increase the number of transfers, degrees and certificates.

I. ANALYSIS and QUESTIONS
Program review begins with the collection and analysis of data by the research office and instructional deans. The questions posed are based on an analysis of enrollment, productivity, success/retention, curriculum, college and community participation and program resources and development. For occupational programs, a copy of the Core Indicators Report is included. To access data, go to http://siren.4cd.net/cognos
1. Enrollments in Physical Science 5 have declined significantly over the last few years. This same phenomenon has occurred at DVC. What is your analysis of this and can something be done? We hope that they will come now that you have built the engineering program! Hopefully this new program will also have a positive effect on physics.
One reason for decreased enrollments in Physical Science 5 is that it was sometimes inadvertently scheduled at the same time and campus (or satellite campus) where Astronomy 10 was also being taught.  Since these courses count toward the same GE requirement, they compete with each other.  As a result, several sections of Physical Science 5 have been canceled, further reducing course enrollments, and probably gaining a reputation among students as a course that they can’t rely on.  Also, one of the fall offerings of Physical Science 5 is no longer given, in order to free the instructor to teach another course, Introduction to Engineering.  
Another reason for low enrollments might be that Physical Science 5 does not have an official lab component that some students need for transfer to 4 year schools.  While Astronomy 10 does not in itself have a lab component, the Astronomy program offers the lab course Astronomy 11, a companion course to Astronomy 10.
Possible solutions involve scheduling Physical Science 5 at consistent times that don’t compete directly with Astronomy 10, and having a lab companion course to Physical Science 5.
2. It also appears that retention rates have been significantly lower than the college and state averages. Is there something that can be done about this?
Yes.  Study skills are now introduced at the beginning of the semester, and students are given more regular feedback on their class performance than before.  Some students act on the feedback by dropping the course, which in many cases is actually the best course of action.
We are also exploring the possibility of starting a MESA program at LMC, which, if funded, could benefit students in engineering, physics, and physical science.  It would also help students succeed in other science courses and mathematics.  More information is available about the MESA program at http://mesa.ucop.edu/home.html.
3. Success rates have come up to the college and state average over the time span produced by the research office. This is a very positive trend!

Thanks, this is probably at least partly due to the emphasis on study skills and regular feedback mentioned in answer to question 2.
4. Please begin planning on how to best utilize the new facility, including the impact on offerings, staffing and scheduling.
Planning has begun, and is continuing.  New engineering courses in Materials Science and Manufacturing Processes can be offered once the new Engineering Lab becomes available.

We will have enough new course offerings to employ a new full-time Engineering instructor.  The new building and courses will probably also require the hiring of a new lab technician and a separate tech/media center coordinator.
The expanded Engineering Program will also need a budget for materials, software, software update subscriptions, and other supplies.  More detail is given in the New Program Proposal – Phase I that was submitted for the Engineering Program.

5. Are there plans to address outreach/articulation with high schools and 4-year institutions? This is probably more important given the engineering program.

We will need additional funding to create brochures for the new Engineering Program.  The current Introduction to Engineering class is building Stirling engines, which can used to give nice demonstrations for high school students.
We look forward to the completion of the new Science Building, when we will be better able to host visitors during the LMC Open House and College Night.  
We intend to begin high school outreach in the near future, hopefully soon after receiving State approval for the Engineering Program.  Based on the expected completion date for the new Science Building, this year’s high school seniors can expect to have the Engineering Lab available to them as soon as they need it.

PLAN

Write planning objectives to address the analysis and questions.

1. We are now more vigilant about scheduling Physical Science 5 when it doesn’t compete with Astronomy 10.  We will look over enrollment data for Astronomy 10 and Astronomy 11 to determine how important it might to offer a lab component for Physical Science 5.  If this analysis indicates sufficient need, we will develop and offer a lab companion course for Physical Science 5.
2. We will continue to teaching study skills and giving more feedback.  We are also following the fate of legislation to fund 12 new community college MESA programs in the state.  We have been in touch with Myra Snell in the Math department and Ruth Goodin to prepare for applying for a MESA program if the funding legislation is passed.
3. No new plans necessary.

4. The scheduling of newer courses has been determined; we are now awaiting the completion of the new Science Building to implement the rest of the engineering program.

5. Outreach programs.

a. Secure funds for designing/printing new brochures.

b. Make new brochures.
c. Schedule visits to ‘feeder’ high schools.

d. Visit feeder high schools.

e. Participate in Open House and College Nights.
II. ADVISORY BOARD RECOMMENDATIONS

Occupational programs are required to have an advisory board. Other programs may have advisory boards.

1. Does the program have an active and effective advisory board? How often is it scheduled to meet? When did it last meet? Who are the members?

We do not yet have an advisory panel, but intend to create a panel for the Engineering program.  So far, Saeid Motavalli, the chair of the engineering department at CSU Eastbay, has agreed to serve on the committee.  His email is: saeid.motavalli@csueastbay.edu.  Deans of the engineering departments at UC Davis and UC Berkeley have agreed to serve on the panel, but they both recently announced their intentions to retire by the end of the academic year.  They will need to be replaced.  We also intend to include representatives from Deer Valley High School and nearby employers, possibly the City of Pittsburg, which recently hired two of our engineering students for internships.
While a formal panel has not been formed yet, the lead engineering instructor has been in contact with professors and deans from 4 year schools to seek advice about starting LMC’s Engineering program.  We intend to have the first formal advisory panel meeting shortly before the opening of the new Science building (which includes an engineering lab), probably in the latter half of 2007.

There are no plans to form Physics or Physical Science advisory panels at this time.

2. What are the board’s recommendations, and how has the program responded?

NA

PLAN

Write planning objectives to address the current advice of the advisory board as appropriate. If the program is occupational and does not have a functioning board, write a plan for creating one.

1. Determine whether it is customary to pay advisory panel members for their services.

2. Determine funding for panel, if necessary.

3. Identify/invite members to complete Engineering Advisory Panel.  It may be easier to recruit panel members if they are reimbursed for expenses.
4. Set agenda items.
5. Schedule time and date.

6. Have meetings, make minutes, record action items. 
III. STUDENT LEARNING OUTCOMES
The underlying purpose of Student Learning Outcomes (SLOs) is to improve teaching and learning, the heart of the community college. Accreditation standards require evidence that the institution “demonstrates a conscious effort to produce and support student learning, measures that learning, assesses how well learning is occurring, and makes changes to improve student learning.”

PROGRAM LEVEL STUDENT LEARNING OUTCOMES

Consider what you expect students to know and be able to do as a result of completing your program. Form these expectations into 3-8 broad Program Level Student Learning Outcomes (PSLOs).
The Engineering program SLOs closely follow the SLOs given by ABET, the accreditation commission for 4-year engineering schools.
Students who have completed the Engineering program at LMC will be able to:

A. apply their knowledge of math, science, and engineering to identify, formulate, and solve engineering problems.

B. design and perform experiments, as well as to analyze and interpret data.

C. design a system, component, or process to meet desired needs.

D. demonstrate professional ethical responsibility.

E. communicate effectively and perform on multi-disciplinary teams.

F. judge the effects of engineering projects on society and the environment.

G. engage in life-long learning and explain contemporary issues.

H. use the techniques, skills, and modern engineering tools necessary for engineering practice.

The Physics program does not grant either a degree or a certificate, however, the physics instructors are discussing the possibility of LMC offering an A.S. degree in Physics.  The Program Student Learning Outcomes would be as follows:

Students who have completed the Physics program will be able to:

A. Explain both the concerns and the main ideas of the major subfields of physics (including Mechanics, Waves and Optics, Electromagnetism, Thermodynamics and Statistical Physics, Quantum Mechanics, and other topics of Modern Physics).

B. Apply critical thinking skills to solve physics problems using theoretical, experimental, and computational techniques.

C. Explain how the ideas of physics apply to everyday situations encountered by individuals (e.g. How a heat engine works.) as well as issues facing society (e.g. How does global warming occur?).

D. Show how important physics ideas are represented, derived, and connected to each other through the language of mathematics.

E. Perform both qualitative and quantitative reasoning, along with knowledge of the relative magnitudes of physical quantities, to estimate the magnitude of certain effects upon the situation under study.

F. Design and perform simple experiments, interpret the results, and give estimates of uncertainties.

G. Synthesize multiple ideas of physics to solve problems.

H. Apply the ideas of physics to astronomy, chemistry, medicine, engineering, and/or other disciplines.

There is no official Physical Science program, since Physical Science 5 is the only course offered.  The CSLOs for it are:
The student will be able to:

1. Understand and give examples of a regularity pattern and a cause and effect for each of the physical sciences.

2. Understand and give examples of scientific laws and examples of scientific models in each of the four disciplines.

3. Define and illustrate, with examples, the fundamental forces in nature, the present model of the atom and nucleus and theories of fundamental particles.

4. Explain how the above concepts apply to stellar evolution.

5. Describe the stages in the life of a star.

6. Explain the concepts of matter, energy, heat and radiation.

7. Understand and apply the four stages of the scientific process to an issue in each of the physical sciences.

8. Research and write a paper or papers on scientific principles from the physical sciences and science and society issues.

9. Explain the nature of molecules, forms of chemical bonding, the periodicity of the periodic table and how it was discovered.

10. Explain the basic mechanisms of plate tectonics and the phenomena of geological change associated with it.

11. Discuss examples of alternate belief systems that exist now or did exist.

12. Describe several examples of scientific developments that have produced a major change in the culture, controversial scientific research and three cultural trends based on present technological progress.

13.  Discuss how science relates to society and to religion.

REVIEW

How will you use assessment results from your last program review cycle to improve teaching and learning?  (Note: This question may not be applicable for your program for this review cycle because most programs have not yet identified or assessed student learning outcomes.)


NA
PLAN

Write planning objectives that indicate which Program Level Student Learning Outcomes you will be assessing in the short term, and what college support you will need to do the assessment.


The Engineering PSLO we intend to measure is PSLO C:

Students who have completed the Engineering program at LMC will be able to design a system, component, or process to meet desired needs.  Students taking Engineering Circuits will be asked to design a circuit to meet certain requirements.  This may also give us information on PSLOs A and H.  The plan is as follows:

1. Choose project for class.

2. Design a scoring rubric based on the PSLOs being measured.

3. Assign project.

4. Grade/assess results.

5. Use information to improve teaching.

For the Physics Program, the ability of students to perform PSLO G will be measured through questions on the final exam in Physics 42.  The plan for measuring the PSLO will employ the same steps given for measuring the Engineering PSLO.

Physical Science 5 is a GE course, and we intend to assess critical thinking related to CSLO 12 by having students analyze a controversy related to physical science.  We will follow a plan with the same steps listed above for Engineering.  Since Physical Science 5 is a GE course, we may link our assessment to the efforts to measure critical thinking in GE courses on campus.  We intend to have one or more department faculty members attend the GE Assessment FLEX workshop which will be scheduled for January 2007.
IV. CURRICULUM

Accreditation standards and Title V require that program curriculum is current and meets student needs regardless of credit awarded, delivery mode or location.

REVIEW
1. Accreditation standard II.A.2.c. states that “High-quality instruction and appropriate breadth, depth, rigor, sequencing, time to completion, and synthesis of learning characterize all programs.” Explain how the program meets this standard, evaluating the extent to which it is coherent, comprehensive and also meets the needs of the students and community.

Breadth, Depth and Rigor:
When the Engineering program was recently developed, the courses were designed to be similar to the courses offered by nearby colleges and universities, including:  Diablo Valley College, Contra Costa College, Las Positas College, Cal State East Bay, U. C. Davis, U. C. Berkeley, San Jose State University, and San Francisco State University.  The courses also follow the sequence of courses recommended by the Engineering Liaison Council.  All of the courses in the Engineering program have been approved for credit by the U. C. system and the State University system, and have been accepted for articulation by a number of individual universities in each of these systems.  Articulation is still being sought for some courses to nearby universities.

The Physics courses and Physical Science 5 have also been approved for credit and/or articulation to California universities.

The courses available for possible majors in the Physics program closely follow the courses required for A. S. degrees in Physics at CCC and Las Positas College.

On occasion, Physical Science 5 may be taught simultaneously by different instructors.  Both instructors use the Course Outline of Record (COOR) for preparation their lessons.  The evaluation procedure for faculty determines whether instructors are teaching from the COOR.

Synthesis of Learning for GE Courses:

Physical Science 5, Physics 15, and Engineering 10 are all GE courses.  The GE requirements are incorporated in all courses as follows:

1. Read critically and communicate effectively as a writer and speaker.
All courses involve projects where students turn in papers and give presentations to the class.
2. Understand connections among disciplines and apply interdisciplinary approaches to problem solving.  Physical Science 5 covers physics, chemistry, earth science, and astronomy.  The connections between these disciplines are demonstrated naturally as we progress between the disciplines, such as using Quantum Mechanics to show the connection between physics and chemistry, for example.

In Physics 15, the connections between physics, mathematics, chemistry, engineering, medicine, and astronomy are emphasized through problems given to the class.

In Engineering 10, the course content includes concepts from math, physics, and chemistry, as well as ideas from the various engineering disciplines.
3. Think critically and creatively.  This criterion is met by problem solving in all three courses.
4. Consider the ethical implications inherent in knowledge, decision-making and action. 
In all three courses, the ethical implications of the uses of the subject matter is illustrated through discussions of global warming, nuclear energy and weapons, pollution, and/or applications to warfare, or unintended consequences of engineering success and disasters.
5. Possess a worldview informed by diverse social, multicultural and global perspectives.
In each case, the a historical account of the enterprise of physics, physical science, or engineering is covered in the course, that emphasizes how people from different backgrounds and cultures have contributed to the field.

Synthesis of Learning for Sequential Courses
Sequential courses designed so that knowledge and skills gained in a pre-


requisite course are used in the course that depends on it.  The policies used by the Curriculum Committee insure that sequential courses are appropriately related.  As an example of sequential courses, Physics 40 introduces concepts of energy and motion that must be understood before applying these concepts to moving charges, which are discussed in Physics 41.  The concepts of energy and motion developed in Physics 40 are also essential for developing the ideas of thermodynamics in Physics 42.  In the Engineering program, Engineering Graphics (ENGIN 25) deals with creating computer graphics files for modeling parts.  ENGIN 25 is a pre-requisite for ENGIN 38, Manufacturing Processes, where these graphics files are used to make instructions for CNC machine tools to create the parts.
Time to Completion:

When the Engineering Program was developed, we determined that it will be possible for students who have completed their high school level coursework to complete the entire program in two years of full time study during just the fall and spring semesters, although most students are expected to prefer taking some courses during summer sessions. We are already scheduling currently offered Engineering courses to be consistent with this sequence, and as the remaining Engineering courses are scheduled, they too will be scheduled according to the two year sequence.  The courses for the possible Physics degree are essentially a subset of the courses required for the Engineering degree, and therefore they can also be completed in two years.

2. How does the program ensure that its curriculum is up-to-date with new discoveries and changes in the discipline?

We belong to professional organizations, such as the American Association of Physics Teachers and the American Institute of Aeronautics and Astronautics, which send us publications containing news from our disciplines.  We also attend conferences that keep us apprised of new developments in our fields.  Our course outlines reflect course content and modes of instruction that are comparable to those of 4 year programs.

3. Title V regulations require that all course outlines be updated at least every 5 years. Have all program course outlines been updated within the last 5 years? [link to course outline last date of revision].

No.  PHYSC 5 has should have been renewed in 2003.  Most Engineering course outlines are up to date; however, ENGIN 36 (Statics) and

ENGIN 45 (Circuit Analysis) were due for renewal in 2005.  All Physics course outlines are up to date, but Physics 15 and Physics 35 are both due for renewal this year.  The four remaining physics courses are due for renewal by April 30 of 2007.
PLAN
Write planning objectives for addressing issues identified in the curriculum review. (Please note the catalog deadline of Nov. 1.)

Course outlines will be updated during the coming year in this order:  PHYSC 5, ENGIN 36, ENGIN 45, Physics 15, Physics 35, remaining four physics courses.

V. PROGRAM RESOURCES and DEVELOPMENT

Program review and planning must be integrated with other planning processes such as the master plan, requests for staffing, and the financial planning model. It is important that the institution effectively and efficiently uses its human, physical, technological and financial resources to achieve its educational purposes, including stated student learning outcomes and improvement of institutional effectiveness.

REVIEW

1. Does the program have sufficient full-time faculty and staff? Refer to the FT/PT trends for FTEF. How does this affect the success of the program?

One faculty member is eligible for retirement, and has considered the option for many years.  In the event of his retirement, a new hire would be necessary either to teach his courses, or, if the other instructor (who has been waiting patiently for years to teach calculus based physics courses) takes some of his load, the new hire may be necessary to teach a combination of physical science, physics, and/or engineering courses.

The department will also need a new full-time engineering instructor to handle the load of the newer engineering courses that will be added to the schedule.

The new building layout, along with increased usage of the new labs, will require at least 2 lab technicians (one for chemistry and one for physics/engineering/physical science/astronomy), while we currently have only one.

Finally, the current lab technician also oversees half of our ‘Audio-Tutorial’ lab.  The layout of the new building will require that a separate person oversee the new building’s Technology/Media Center.

2. Describe program faculty/staff participation in staff development. What staff development activities are needed to improve the program?

We attend Flex activities, and at least one faculty member attends conferences, such as the Engineering Liaison Council meetings.  It would be beneficial for one or both faculty members to attend physics conferences.  

Since there are only two faculty members in the Engineering/Physics/Physical Science program, information is exchanged during impromptu discussions, as needed.

3. What additional facilities and equipment is required to maintain or improve the effectiveness of the program? 

We desperately need new computers and upgraded software in the Science Area.  We also need to form a network that includes all of the computers.  This was not considered to be an issue 3 years, because we expected the need to be addressed with the completion of the new Science Building.  There have been several delays in the construction of the Science Building and our current computers are breaking down much faster than anticipated.  We also need to give our students more access to the software programs that they will be expected to use at 4 year institutions, such as Matlab, and engineering graphics programs.  The few working machines that we have are too outdated to run these programs.

Furthermore, book publishers have now developed software to help tutor students in courses that are using their textbooks.  The software can be used for tutoring, administering tests, and collecting data such as the percentage of students who have mastered a certain concept.  This will greatly aid our ability to measure student learning outcomes.

We need new lab facilities, a need that is being addressed through the on going construction of the new Science Building.

4. Does the program have a sufficient budget? How would budget increases improve the program’s effectiveness?

The current budget (for the Physical Science Department) is insufficient, as the department has run out of funding during the last two years.  With the anticipated addition of more engineering courses, and the expanded facilities that will become available in the new Science Building, the funding deficiencies will be further exacerbated.  The anticipated splitting of the current “Physical Science” department into three departments: Astronomy, Chemistry, and Physics/Engineering/Physical Science, will require budgets for each department, as well as release time for the chairs of each new department

PLAN

Write planning objectives for addressing the review of staff development, and human, facilities and financial resources.

1. Request money at next FPM.

2. Buy new computers, software, and network equipment.

3. Set up the system.

4. Train instructors to use new system.

5. Introduce the new system to students.

6. Examine data to test student abilities to perform SLOs.

7. Use data to improve instruction.

We expect the lab space issue to be resolved when we move into the new building.

VI. OTHER ISSUES

This section is for issues not addressed previously in this report.

REVIEW

Detail other issues or items program faculty and staff have determined to be significant.

PLAN

Write planning objectives to address the additional issues detailed above.

VII. PROGRAM PRIORITIES

Due to resource limitations, programs need to focus on selected objectives for the short term. What changes does the program need to make based on the review? One of the key criteria for funding new initiatives via the Financial Planning Model process is the extent to which the proposal contributes to college goals and initiatives.

REVIEW

Carefully review the planning objectives generated in the previous sections. Identify them as either operational (not requiring additional funding or other resources) or new initiatives (requiring additional funding or other resources). Prioritize each set of objectives. Per accreditation standards, priorities must include the development of Program Level Student Learning Outcomes and their assessment.

PROGRAM ACTION PLAN

OPERATIONAL PLAN

	Objectives
	Activities
	Desired Outcomes
	Lead
	Timeline

	Update course outlines, include PSLOs and CSLOs.
	1. Download forms.
2.  Make new outlines.

3.  Submit to Curriculum Committee.
	1. Receive files.
2. Completed outlines w/ SLOs.

3. Approval by Curriculum Committee.
	Kurt Crowder for ENGIN 36 & 45, PHYSC 5 and PHYS 15.
Dave Nakaji for remaining PHYS courses.
	All outlines approved by end of Spring, 2007.

	Measure PSLOs.
	1.  Determine details of measuring activity and and rubric.
2. Administer measurement activities.

3. Evaluate results.

4. Apply to teaching.
	1. Detailed measurement and assessment plan.
2.  Receive data.

3.  Interpreted results.

4. Improved teaching & learning process.
	Dave Nakaji for Physics.
Kurt Crowder for Engineering.
	First results by end of Spring 07, continuing yearly thereafter.

	Increase enrollments in Physical Science 5
	1.  Careful scheduling.
2. Analyze lab component data.

3. Create and offer new lab component, if needed.
	1. Increased enrollment.

2.  Decide on need for lab component course.

3.  (If necessary) Offer new courses.
	1.  Angel Juarez, next Physical Science Chair.
2.  Kurt Crowder.

3. Kurt Crowder.
	1. Ongoing.
2. Decision by Feb.1, 2007.

3. By Spring, 2008.

	Increased retention in Physical Science 5
	1.  Continuous stressing of good study skill.
2.  Generous feedback.
	1. Improved student success.
2.  Corrective actions taken as necessary.
	Kurt Crowder
	Ongoing

	
	
	
	
	


NEW INITIATIVE PLAN

	Objectives
	Activities
	Desired Outcomes
	Lead
	Timeline

	Secure new computers, software, and network for Science AT lab.
	1.  Apply for funding.
2.  Order equipment.

3. Install.


	1.  Receive funding.
2.  Receive equipment.

3. Installed.
	1.  Kurt Crowder
2. IT services.

3. IT services.
	Next FPM process.
When funding is available.

By following semester.

	High School Outreach for Engineering program.
	1. Secure funding.
2. Make brochures.

3.  Visit high schools.
	1. Receive funding.
2. Completed brochures.

3.  Increased enrollments in Engineering, Physics, etc.
	1. Kurt Crowder.
2.  Rob Valentine.
3. Kurt Crowder.
	To have all activities completed by the end of Spring ’07, ongoing high school visits after.

	Start a MESA program on campus.
	1.  Follow legislation.
2. Apply for program.

3. Implement.
	1. Learn whether funding is available.
2. Become a MESA campus.

3. Begin program
	Kurt Crowder, Ruth Goodin, Myra Snell?, et. al. 
	Depends on when legislation is passed, hopefully this year.

	Begin Engineering Advisory Board.  (This might belong under operational plan)
	1. Secure funding (if necessary.)
2.  Identify & invite members.

3. Set agenda, location, and date.

4.  Have meeting.

5. Implement recommendations.
	1. Have funding.
2. Board is constituted.

3. Meeting scheduled.

4. Receive recommendations.

5.  Improved program.
	Kurt Crowder.
	First meeting completed by end of Fall, 2007.  Recommendations to be implemented during 2008.

	New labs, departments, staffing, and course offerings.
	1. As new funding occurs.
2. New building completed.

3. Move to new building.
	1.  Budget increases as necessary.
2. Usable building.

3.  Offer full Engineering program.
	1.  LMC Administration.
2. Construction company.
3.  Physics, Engineering, and Physical Science faculty and staff.
	To be completed by Fall 2008.


VIII. ANNUAL PROGRESS
Progress reports will be appended to this document each fall beginning in the academic year following completion of the program review.

FALL 2007

1. Have there been significant changes in the internal or external environment that necessitated changes to your program review and/or plan? If so, please describe them.

2. What is the status of the objectives identified in the Program Action Plan?

3. If some objectives were attained, how successful were the changes in improving program effectiveness?

4. How have you improved student progress through the program, student learning, or other aspects of program quality such as efficiency?

5. If some objectives were not attained, what were the impediments? Do you still believe these objectives will lead to program improvements?

6. What have you learned from this process that would inform future attempts to change and improve your program?
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