Program Review 2010 - Science

I.
College:  Berkeley City College

II.
Department:  Science

The science department at BCC includes astronomy, biology, biotechnology, chemistry, geography, geology, physics and physical science.  This narrative offers an overview of the entire science department.  Core Data Elements have been provided for biology/biotechnology, chemistry, physics, and earth and planetary sciences (astronomy, geography, geology and physical sciences (oceanography and marine science). 
III.
Narrative Description of the Department:

History

The Berkeley City College (BCC) science department started in 1995 with the establishment of the Biotechnology Program.   This specialty program, funded by state and district monies, along with a grant from the National Science Foundation, was created with input from a variety of experts from local industry, research and clinical laboratories to meet the needs of the biotechnology industry, along with clinical and research labs associated with local state and federal laboratories.  At that time, 12 laboratory-based courses were offered each year at the college, 9 supporting the biotechnology program, 1 in ecology as part of the PACE program and 2 in geography.  Non-laboratory courses in physics and scientific literature were also offered as part of the biotechnology curriculum.   

In order to support the biotechnology program and to meet the needs of students wanting to progress to the 4 year colleges, transfer level courses in biology and chemistry were added to the curriculum.   In 2002 a second tenure-track faculty position in biology was awarded and in 2004 a third tenure-track position in chemistry was added.  With each new tenure-track position, transfer level courses in biology and chemistry were added to the curriculum.  In 2008-2009 we started offering Physics 4A, 4B for engineers and scientists, and this semester, spring 2010, we started offering the Physics 3A, 3B series for students majoring in the biological and medical sciences.  

For the past two years the science department has offered a total of 68 classes, 48 with laboratories and 20 without.  Three new laboratories will be completed by the Fall of 2011, allowing expansion of course offerings in biology, chemistry (organic) and physics.  Also, there will be a dedicated room for the earth sciences that will allow for some expansion of offerings in these fields.  It is expected that the extra laboratory space will allow BCC to offer in excess of 100 science courses. 
Primary goals and objectives of the Science Department

1.
Provide Students with the Knowledge and Skills for Future Success 
The most important goal of the science department is to provide students with the knowledge and skills they will need in order to perform successfully in the next stage of their careers, whether that stage involves transfer to a 4-year institution, entering a professional program of study such as nursing, or entering the workplace in a specialized field such as biotechnology.   To meet this goal, the science department offers several sections throughout the day and week in both introductory, transfer level and vocational courses in biotechnology, biology, chemistry, physics, geography and geology, physics and physical sciences.

a.
The A.S. degree and Certificate Programs in Biotechnology:  BCC presently offers 2 programs in biotechnology, with a new certificate in Stem Cell Biology to be offered starting Spring 2011.  The A.S. degree and the General Certificate in Biotechnology include courses in general biology, microbiology, immunology, genetics, instrumentation, scientific literature, bioethics, inorganic and organic chemistry and physics.  Graduates of the program have found employment in a range of specialties within the biotechnology industry including fermentation, manufacturing and quality assurance and quality control.  Graduates have also been hired in research and clinical laboratories in both the public and private sector including the California Department of Health and Human Services, California Department of Justice (Forensics), the Lawrence Berkeley National Laboratory, the University of California at Berkeley and a number of local hospital laboratories.   


A new certificate in Stem Cell Biology will be added in spring 2011.  It will involve 


specialized training in handling stem cells offered at UCSF, a 9-month paid internship in a research laboratory conducting research in some aspect of regenerative medicine and a 2 unit laboratory course in advanced scientific techniques.

b.
Transfer Level Courses in the Majors:  For students who want to major in a science, BCC presently offers General Biology (Bio 1A, 1 B), Microbiology (Bio 3), Ecology (Bio 13, 13L), Inorganic Chemistry (Chem 1A, 1B), Physics (Physics 4A, 4B for physicists and engineers, physics 3A, 3B for biology and pre-med students), Geography, (Geog 1, 1L) and World Regional Geography (Geog 3).   Beginning in the Fall semester of 2011 we will offer transfer level courses in Organic Chemistry (Chem 8A, 8B for Biology and pre-med students and eventually Chem 12A, 12B for chemistry majors), Cultural Geography (Geog 2), and Geology (Geol 1, 1L).  

c.
Non-major transfer courses:  Introductory courses in Astronomy, Space Weather, Biology,  Inorganic and Organic Chemistry, Physics, Human Biology, and Oceanography are among the courses offered that fulfill lower division requirements for non-science majors and serve as pre-requisites for a number of professional programs, e.g. nursing and allied health. 

d.
Future Programs:  
A.S. Degree in Biology

A.S. Degree in Chemistry

While an A.S. degree is not required for transfer to a 4-year school, an A.S. degree can be important for many students because it will assist them in finding employment in industry and other venues.   Many students opt to get the A.S. degree in Biotechnology even though they may have undergraduate degrees as they feel that it will allow them to be more competitive in the workplace.  Both A.S. degrees listed above will require students to take courses in scientific literature and scientific instrumentation – courses that will strengthen their ability to work in a variety of job positions and improve their understanding of the material presented in 4 year schools.   
Geoscience:  It would be appropriate to combine astronomy, geography, geology and physical science (presently one course in oceanography) into one division that would include the essential lower division coursework with laboratories for students desiring to transfer into the 4-year institutions in these fields.

Environmental Science:  The science faculty at BCC would like to develop courses in biology and chemistry that will lay the foundation for students desiring to major in environmental science, as well as offering informative courses for the non-science major and the community.  

2.
Build Stepping Stones to Science

Another important goal of the science department is to make careers in science accessible to students who have little or no background in science and math but who have been excited by the news and the potential of interesting jobs in biotechnology and other science related fields.  Many students that could enter the science fields and be successful do not do so as they are put off by the perceived difficulty of the coursework and the amount of time one must spend in school.  

One of the major problems with learning science in college is that the ‘introductory’ courses are not so elementary.  To be able to get through an introductory textbook in biology one must have an ability to read English at the college level and in the process absorb a new language – that of the language of science, be able to interpret tables and graphs, and be able to solve problems that cover a broad range of topics.  Step into the Biology 10 laboratory and the student is expected to grasp the metric system, balance equations, understand the use of complicated equipment, measure solutions correctly and see something in a microscope!  For some students, particularly those coming from poor inner city backgrounds and/or from school systems where science offerings were limited, such introductory classes prove daunting.  

English and Math departments typically offer a series of courses that enable students to start from scratch and work through to advanced level coursework.  There is no reason why this cannot be done in biology, chemistry and physics.   Creative courses that combine the language of science with basic laboratory skills can go a long way to building much needed confidence and setting a firm foundation for future work.   
A course entitled Science and Sustainability, modeled after a similar course developed by the Lawrence Hall of Science, Education for Public Understanding Program (SEPUP), is presently being developed as part of a California Teacher Education Pipeline grant.   This will be a 2-unit lecture and laboratory course and the target audience will be adults considering various science-based careers, including teaching.  The course will emphasize the role of science in solving some of the pressing problems facing communities and the world, e.g. toxic waste and other types of contamination, garbage disposal, recycling and global warming and will not assume any prior knowledge or exposure to the scientific method.
3.
Create links with the Community 
A third goal of the science department is to provide the community with informative courses to enhance their understanding and appreciation of the world of science.   Included in the objectives to satisfy this goal are:

a.  
General Interest Courses:  Each division within the science department could generate one or more courses geared to a broader audience.  For example, courses entitled “Violent Earth”, “History of Life”, “Biology of the San Francisco Bay and Delta”, and “Pollution Solutions” would be informative and may also encourage more people to consider careers in fields of science. 

b.
Seminar-Style courses taught by local scientists and scientific laboratories:  BCC currently offers a 2-unit course in “Weather in Outer Space” in conjunction with the Space Sciences Laboratory.  

c.  
Monthly Science Seminar Series:  For many years BCC offered a one unit seminar series in biotechnology that included guest lecturers from Bayer, Chiron (now Novartis), Lawrence Berkeley National Laboratory, the Department of Justice Forensics Division and the California Department of Health and Human Services, to name a few entities.  This series could be reinstated and broadened to include the fields of nanotechnology, geology and geography, physics, environmental science, etc.   

Unique characteristics, degrees and certificates currently offered in the Science Department

Unique degrees and certificates:  Biotechnology:  A.S. degree, General Certificate
Future biotechnology-related certificates:  Certificate in Stem Cell Biology, Level One Certificate

A description of the Certificate in Stem Cell Biology has been presented above.  The 17.5 unit Level One Certificate in Biotechnology created over 2 years ago in association with Rubicon and aimed at students with little or no prior exposure to science and math has been discontinued.   Another attempt at creating an entry level certificate has been developed and will be presented to the curriculum committee before the end of the semester. This new certificate will be 26 units and will require students to have completed elementary algebra and coursework in English prior to entry into the program.  The order in which students take the science classes has also been changed to require introductory courses in biology and chemistry before students enroll in scientific instrumentation.   The new certificate will be more rigorous and will also be more compatible with the advanced certificate, allowing students to progress from one to the other more readily. 
Trends and Concerns affecting the Science Department

1.  Trend:  Increasing enrollments will increase demand for science courses

Berkeley City College’s greatest asset is its location in downtown Berkeley, one block away from the University of California to the East and Berkeley High School to the West and less than a block from BART and bus lines.   Enrollments have increased significantly at BCC in all classes, including those in the science department, since the move to the new building.   This trend of increasing enrollments in the sciences will continue with the completion of the 3 new laboratories projected for the Fall Semester, 2011.   Each semester, dozens of students are turned away from every science class we offer – and this despite our allowing classes to go beyond maximum enrollments.  Students complain that BCC does not offer enough science courses and although we do not have formal data supporting the need for more science courses, the daily e-mails and phone calls from prospective students asking if we will offer more sections, the observation that most of the science classes close within 72 hours of open enrollment, and our proximity to U.C. Berkeley strongly suggests we should offer more science classes. 

2.  Concern:  Lack of adequate staffing
More sections mean more laboratories and this will require the additional support of 
knowledgeable staff assistants and instructional aides.  However, despite vast improvements in 
the past 2 years, the BCC science department lacks adequate staffing levels.
Twelve years ago, each laboratory class was staffed with one instructional aide (IA) who also served as a tutor.  Instructional aides assigned to courses with 3 hours of lab were offered 8 -10 hrs/wk of employment, depending upon the amount of prep and clean up required and the number of students enrolled.  Instructional aides assigned to courses with 6+ hours of lab each week were offered 12 - 15 hrs/wk of employment, depending on the course, the preparation required and the enrollment.   This formula worked well, the courses and semester would progress smoothly and the students were satisfied with their learning experience.  Unfortunately, as the years progressed and more laboratory classes were added to the curriculum, fewer instructional aides were assigned to the science department.   This has been an unfortunate trend because in order to compete effectively in today’s scientific marketplace students need to be trained in the latest technologies in molecular biology and microbiology.   These types of laboratory courses, however, demand far more preparation time before each class and offering them becomes a real challenge when staffing is inadequate.   

Two years ago BCC secured a full time biology technician position.  However, one full time technician is not adequate given our current offerings and will prove unsustainable when 3 new laboratories are filled with more classes in organic chemistry, physics and biology.  We need 3 full time technicians: one for biology, one for biotechnology and microbiology and one for chemistry.  We also need a “Head Laboratory Technician” who overseas all of the technicians, purchasing and repairs.  While these positions will help, they will not eliminate the need for instructional aides and student workers.  We offer laboratories that are “back to back” to accommodate all of our science offerings and this requires a clean up crew that can be composed of student workers.  Likewise, instructional aides, who have more experience in the field, will be needed to assist during the laboratory sessions and tutor the students.  Instructional aides will continue to serve the developing physics program.
Significant changes and needs anticipated in the next 3 years

1.   
Three more lab rooms will become available in Fall 2011  

Much needed laboratory space will be generated with 3 new laboratories: organic chemistry, physics and biology.  These laboratories will allow us to add two series of organic chemistry, one for pre-medical and biology majors (8A, 8B) and one for chemistry majors (12A, 12B).   The physics laboratory room will allow us to expand our present offerings to include different sections of each physics series each semester.  The second biology room will allow us to offer extra sections in microbiology and biology as well as add courses in environmental biology.  

2.
Laboratory for Geography/Geology/Physical Science:  A dedicated room (dry 
lab) to house anthropology, astronomy, geography, geology and marine science will be 
needed.  The physics lab that will become available in Fall 2011 will not be adequate for 
these other sciences that can handle larger class sciences and require open benches.
3.  
Biology and Chemistry Laboratory Technicians  

As noted in the previous section, the addition of organic chemistry will demand that we hire a full time laboratory technician in this field.   We presently have a Biology Technician but we are in the process of making this position into a Head Technician Position or Laboratory Manager Position (see below).  We need a second biology technician position to assist with the microbiology and biotechnology courses.

4.
Head Technician/Laboratory Manager Position

A position that overseas all ordering, repairs, inventory, laboratory technicians, 
instructional aides and student workers needs to be created.  As a college with the 
sciences under one roof it is essential that such a position exist to ensure 
efficiency and 
smooth operations.   
5. 
Adequate numbers of Instructional Aides

Instructional aides assist students in the laboratory, conduct review sessions, grade lab reports and assist as tutors with the students.   Each laboratory class should have an instructional aide assigned to it as follows: 3 hours of lab/week = 6 - 8 hours; 6+ hours of lab/week = 10-12 hours.  

6. More Office Space for Science Faculty and Staff 


Due to the length of time required to design, set up, conduct, and clean up laboratory 
classes, faculty and staff associated with the science department spend longer hours in 
the building.  Presently, the science office has 6 desks that are used throughout the day.  
The office also serves as a consultation room and houses many required files required 
by law for science laboratories.  The room is not adequate at this time and will most 
certainly not be adequate when new faculty and staff are added.
IV.  Curriculum


1.  Currency and effectiveness:

The science faculty takes great care to keep the information in their respective lectures up to date with the latest discoveries and interpretations of scientific phenomena.   A number of the faculty are engaged in research and share the results of their work with their students.  The science faculty also takes time to attend meetings and keep abreast of research through scientific journals specializing in their respective fields.   Likewise, laboratory experiments are continually updated or changed to incorporate new technologies as they arise.  

The effectiveness of the lectures and laboratories offered at BCC is demonstrated in a number of ways.  Biotechnology graduates compete effectively with graduates from other programs, including 4-year institutions, for positions in the biotechnology workplace.  Biotechnology students also prove successful employees through their progression to higher-level positions and through their supervisors asking BCC faculty whether there are other graduating students available for employment.  Students who have completed transfer level courses often stay in touch with faculty members as they progress through their 4-year institutions - thanking them for the excellent training they received at BCC.   And a number of biology and chemistry students have received impressive academic and monetary awards upon graduation from BCC. 

All course syllabi are methodically updated each semester.  Course outlines that have been recently updated include most of course offerings in biology, chemistry and physics.  However, there are course outlines that need to be reviewed and these will be done by the end of this spring semester. Changes to these outlines will be minimal and will not require approval by CIPD.


2.  Plans for curriculum improvement
Following is a list and short description of courses that the BCC science faculty would like to add to the curriculum within the next 2 years.  Each subject area is addressed separately.

Biotechnology:  
All biotechnology courses should be capped at 16 students to ensure adequate training.  The laboratory work in these classes is intense for both students and faculty.  Faculty must be able to oversee the work of each student during the laboratory period in order to ensure that students are safely and properly conducting the experiments.  Large classes undermine the development of skills required by industry, state and federal laboratories, and public and private research laboratories.  Furthermore, the lab experiments in these disciplines require far more planning and preparation than other science experiments and they require more costly materials and equipment.  The more students in the room, the more cost to the entire program.  

A new 26-unit Level One Certificate will be sent through the Curriculum Committee this spring as a first step towards approval.  As this certificate is over 17.5 units it will have to gain approval from the State Chancellor’s office.  The purpose of this certificate is to allow students an “entry” program into the field of biotechnology.  As noted above, students must have basic math and English skills prior to entry and have taken basic biology and chemistry courses prior to the scientific instrumentation 230A course that is a critical component of the certificate.  The previous Level One Certificate failed as too many students lacked basic skills and it proved a daunting task to teach elementary concepts in biology and chemistry while trying to offer training in instrumentation.  It is hoped that graduates of this program will be competitive for entry-level employment in the biotechnology industry and state and federal laboratories and will serve as a more appropriate stepping stone to the more advanced certificates.  Other new courses planned are as follows:


a.  Methodologies in Public Health and Forensic Laboratories.  This will be a lecture and laboratory class developed in conjunction with the California Department of Health and Human Services (CDH&HS) and the California Department of Justice, Forensics Division.  The course will emphasize the specialized molecular techniques that are now standard practice in these types of laboratories and will allow students to apply for entry-level positions in these fields.  The CDH&HS in particular has experienced a loss of prospective employees to the biotechnology industries (due mainly in the disparity in pay) and is interested in linking with BCC in a joint class in an effort to attract graduating students to work in their laboratories.  This course was first conceived several years ago and mentioned in the last program review.  Despite the delay, it is still needed and thus included in our plans.

b.  Short Term courses in specialized technologies.   There is a need for short-term courses that offer more intensive training in molecular and cellular techniques that will allow BCC students to remain competitive in the workplace.  At present, many of these technologies are introduced in the molecular genetics and immunology courses, but there is little time to go in depth or expand on their many uses.  Examples of possible short courses might be:  Chromatography Technologies, Advanced Molecular Techniques, Proteomics and Stem Cell Tissue Culture to name a few.  These short courses would ideally be taught in conjunction with local research and industry scientists.  

BCC has presently arranged for scientists at Children’s Hospital Oakland Research Institute (CHORI) to assist with the teaching of the more advanced laboratory classes, namely immunology and genetics.   The scientists have much to offer BCC biotechnology students in bringing up-to-date technologies and research data into the class and laboratory room.  Likewise, BCC faculty serve as mentors to the young scientists as they develop their teaching skills.   BCC was recently awarded a $1.1 million dollar CIRM grant (California Institute of Regenerative Medicine) that will allow for up to 21 paid student internships in laboratories conducting research in regenerative medicine.  Collaborating institutions include CHORI and U.C. Berkeley.  Part of the grant monies will go towards developing one or more of the advanced specialty courses listed above.  

c.  A course in Bioinformatics could be co-taught with the CIS department.   However, it would be important to identify the ‘audience’ first as most people working in the field of bioinformatics have bachelor and master degrees, strong computer programming backgrounds and upper division level training in molecular biology.   Nonetheless, a short course devoted to an introduction to the field would be an appropriate addition to the Biotechnology Program.  Presently, this introduction is included in the molecular genetics laboratory course.
Biology:  

a.  
Environmental Science with lab:  A course in environmental science would be an important addition to the Biology department offerings.  
b.
Plant Biology with lab:  The new biology laboratory has been set up as a plant biology lab.
Chemistry:  

a.  
Organic chemistry: Chemistry 12A and 12B will be added in Fall 2011.  This sequence is important for students majoring in the sciences.  A second series Chemistry 8A and 8B, which is more suitable to students majoring in the biological sciences would be added as soon as possible. 
b.  
Environmental chemistry with a lab:  A course in environmental science would be an important addition to the Chemistry department offerings.  Given the subject, it may be combined with chemistry and taught as “Environmental Biochemistry”.


Geography:  

a.
Cultural Geography:  This course should be included as part of the BCC curricula in Earth Sciences for students wanting to major in geography. It will also complement courses and programs already offered in Global Studies, Anthropology and History.

b.
Geography of California: This course would be of interest to a broad range of students and those in the community.  It would also serve to complement the History of California course presently offered at BCC.

c.
Introduction to Geographical Information Systems (GIS):  This course should be offered as either a geography course or a CIS course.  Either way, it will be important to have skilled instructors that are working with GIS teach the course so that professional applications can be demonstrated.

Geology:

a.
Geology 10 lab:  We presently offer geology 10 each semester and it would be critical to add a laboratory class to complement the lecture material.

b.
Historical geology with lab:  This course would offer the serious student a second course in geology and would also complement the biology curriculum.  In fact, it could be team-taught by biology and geology faculty stressing to students the interrelatedness of disciplines. 

c.
Summer Field Course:  A joint field studies course based in the Bay Area or in other California locales and offered by the geography and the geology faculty (possibly the biology and chemistry faculty as well?) would be another popular addition to the science curriculum.   Many BCC students have little means to travel far from their communities and as such the development of this course may require a grant.     

Geography and Geology

a.
Assorted courses:  “Violent Earth”, “Dinosaurs: Evolution and Extinction”, “Global Environmental Change” and “History of Life” are suggestions of courses that could be offered once a year or every other year that would be very attractive to students and community alike.  A course such as “Global Environmental Change” could be offered as a 2-unit course or short course and team taught by a group of specialists – the BCC faculty would be among those specialists.  

Physics

a. Presently, we offer Physics 4A, 4B, 3A and 3B.  We need to add Physics 4C to 
complete the series.  We also need to consider offering Physics 2A and 2B 
that serves as training for a number of allied health fields. 
b. We have decided to forego the development of a Nanotechnology Technician Training program as mentioned in the previous Program Review of 2007.  We lack the space, faculty and monies for such an endeavor.  Furthermore, it is not clear at this time that such a program is warranted.  Presently, students interested in this field must have training at the Bachelor’s level and there are a number of 4 year schools offering programs in bioengineering and synthetic biology.   Pre-requisites at the lower division level include physics, biology, chemistry and mathematics.
Physical Science

a.
Introduction to Marine Science (physc 20) is presently the only course offered.  It is the suggestion of the geography and geology faculty that it be included in a new Earth Science program and listed as a geology course. 

3.  Integration of SLOs

Faculty will update their course outlines and syllabi with Student Learning Outcomes by May 2011.

4.  Recommendations and Priorities
a.  
Seek tenure-track faculty positions and classified staff as follows:  
i.  
Seek tenure track faculty positions in organic chemistry, physics, and earth science in this order

ii. 
Hire chemistry and biology science technicians 
iii.
Establish a position “Head Technician”
iv. 
Assign instructional aides to all laboratory classes



v.
Adequate release time for tenured faculty to develop the courses and programs 



listed above as well as afford much needed time to update course materials.



vi.
Set maximum student enrollment in biotechnology classes at 16


v.
Secure another laboratory room for the earth sciences
Seek tenure track faculty positions in organic chemistry and physics
The new laboratories for organic chemistry and physics will need full time faculty to set 
up the laboratory and equipment, develop the laboratory exercises, and develop the coursework for each field.  Given the amount of work that will be required, it is not appropriate to rely on adjunct faculty members.  The 3 tenured faculties in the science department lack the expertise required to handle these areas.  Given the safety issues related to organic chemistry, this position should take priority. 
Seek tenure track faculty position in Geoscience

Given the location of BCC in the Bay Area and the proximity to U.C. Berkeley, an Earth Science Program that encompasses geography, geology and the present physical science would be an important addition to BCC.  The program would have as its mission the development of courses that satisfy the requirements of all students - both majors and non-majors - as well as being a source of valuable and critical information for the community.  Ideally, the program would be developed with input from local 4-year schools including U. C. Berkeley and the United States Geology Survey (USGS).  It would also be important to contact faculty associated with excellent programs already in place and highly regarded, e.g. City College of San Francisco and Long Beach City College, for their input.  

The development of this program would involve a considerable amount of work and would need a dedicated faculty person who could spearhead the program – thus the need for a full time position in this area.

Hire chemistry and biology technicians: See previous explanations
Create a new head technician position: See previous explanation
Assign instructional aides to all laboratory classes: See previous explanation.  

Adequate release time for tenured faculty to develop the courses and programs 



listed above as well as afford much needed time to update course materials.

The present release time for the science department and biotechnology program director 

positions is not adequate for the development and oversight of science programs and is 


not sustainable.  




The Peralta district must set aside more monies for sabbaticals for faculty.  



Faculty in the sciences, particularly the fast moving fields in molecular genetics, 



immunology and biotechnology, cannot stay abreast of the latest scientific developments 

and technologies when teaching demanding lecture and laboratory classes (often 


without adequate assistance), and participating in other college demands and activities.  


The opportunity to have a sabbatical is critical for all faculties to maintain their expertise 


in their respective disciplines, but one sabbatical offered every other year for both 


teaching and non-teaching faculty is not adequate for a college of this size.   
b.   Additional Faculty:  As enrollment increases and course sections are added, seek additional tenure-track faculty in biology and chemistry.
V.
Instruction

1.  Use of effective and innovative strategies to involve students; use of technology

All of the science courses are taught using a lecture style presentation of the material.  This does not imply, however, that students are not actively engaged and encouraged to participate with questions, answers and observations.   Many of the science department faculty members have developed their own websites and posted lecture outlines or highlights, links to support materials, slides and other demos presented during the lecture, and information regarding course mechanics.  In the process of lecturing, the science faculty varies in the preferred style of presentation but most make use of overhead projectors or power point and access Internet sites as needed.  The majority of chemistry and physics instructors prefer to use the board to work out problems, while the majority of the biology instructors prefer to use prepared overhead transparencies or power point.   

All laboratory exercises by their nature engage the students and demand their participation.   Laboratory exercises in biology and biotechnology are continually revised to incorporate and make use of the latest technologies available to the classroom.       

2.  Integrity and consistency of academic standards within the discipline

The biology and chemistry faculty, both full time and adjunct, meet on a regular basis to discuss laboratory experiments, exam questions and methods, and matters pertaining to academic standards and integrity.  Regular science department meetings during professional days also allows for the discussion of academic matters among all of the faculty teaching in the sciences.   A year ago the science and math department joined together to put on a series of seminars that investigated math and science education methodologies in other countries, both K-12 and college level.  Each seminar dealt with a different country and was conducted by a faculty member familiar with that country’s educational system.   The seminars were an effort to understand the different approaches to the structure of education and teaching and to see if there were any practices that could be readily incorporated into our own programs.  Countries represented included China, France, Malaysia, the Netherlands and Russia.  

3.  Enrollment trends and student demand, including trends affecting enrollment


The FTES for all science course offerings is high.  The exception to high enrollments would be the courses that are part of the biotechnology program.  Also, A.S. degree and Certificate in Biotechnology are challenging programs and as such will never reach attract the large enrollments typical of other science classes.  

4.  Are courses scheduled in a manner that meets student needs and demand?  How do you know?

The fact that the majority of science classes fill up within weeks of their posting would indicate that the scheduling is meeting the needs of the students.   The scheduling of two classes in the biotechnology program, scientific literature and scientific instrumentation, however, has been changed on a number of occasions in an effort to determine the best times to capture the most students.  It is hoped that with the stabilization of the science department and additional staff, an effort can be made to develop a cohort of students moving through the biotechnology program and this in turn will ensure enrollment in these these small unit courses.


5.  Other Issues

a.
Lease another copy machine for the faculty.   BCC offers too many classes for 2 copy machines.
b.
More Faculty Office Space.   It is near impossible for faculty to prepare lectures, meet students and participate in administrative duties when their office space is reduced to a partial desktop shared with several other people.   The science department office is filled with faculty, instructional aides, student workers and students from 7:30 a.m. to 10:00 p.m. every day of the week.  
6.  Recommendations and priorities

a. 
Provide adequate staff support for laboratories sessions.  The science faculty is paid 0.8 eq. hr/scheduled hour in the laboratory class.  This is woefully inadequate in today’s world of biology where one day’s experiment can take 3 – 5 hours in preparation time and 0.5 – 1 hour in clean up time.  Also, all science labs require that students maintain notebooks, hand in reports and take separate exams from those in the lecture sections.  A lack of adequate support is disrespectful not only to the faculty, but also to the students who need the faculty to be there answering questions and guiding their efforts (as opposed to flying around the lab frantically setting up stations and making up media!).  

b.
Letters sent to science faculty detailing their semester teaching responsibilities should include the amount of laboratory support offered for each class, e.g. 15 hours for 2 sections of microbiology, 6 hours for 1 section of Biology 10.  Faculty teaching double and triple sections should also be given support in the lecture section to assist with grading.    

c.
Listings of grant opportunities should be provided to all departments so that they might go after funds to support the needs of the department.  
VI.
Student Success


1.  Student retention and program completion trends.  Steps to improve retention and 

completion rates.

BCC science faculty recently submitted an NSF grant to tackle the issue of student enrollment, 
retention and success in STEM (science, technology, engineering and mathematics) fields.  

being chemistry 1A, there is a need to offer critical support systems that will ensure that 
students succeed and proceed in their studies in the sciences.  Should we receive the grant 
monies we will be in a position to offer smaller classes and discussion sections that will go a 
long way to providing much needed support. 


The high attrition rates in Chemistry 1A are the result of students signing into the course without 
a prior course in chemistry or without the necessary math skills to handle the work, and 
importantly, the lack of adequate tutors and instructional aides to assist students outside of the 
class.  Despite clear directions from the chemistry faculty at the start of each class, few students 
accurately assess their abilities and refuse to switch to an introductory class.   Attrition rates are 
rarely a problem in Chemistry 1B as it is composed of students who passed Chemistry 1A and 
who are serious about their future direction.  An exam designed to determine the skill level of 
students, and required of all students wishing to enroll in Chemistry 1A, would eliminate this 
problem.   Many community colleges provide such an exam and we should investigate the 
feasibility of establishing this practice in PCCD.
Student retention rates in the Biotechnology program are very high; however, a number of 
students in the biotechnology program must take a break from their studies due to 
financial difficulties, changes in shift work (common among the students employed by the 
biotechnology industry) and family issues. While these students will take longer to complete 
the program, they invariably do return to finish up – some years later – and this is most 
encouraging.  

[It should be noted that many community colleges have approached local biotechnology firms 
requesting that they take more responsibility for the continued education of their employees.  A 
significant number of students enrolled in biotechnology programs in the Bay Area are, in fact, 
employees of the industry who are attempting to upgrade their work skills.  While employees are 
encouraged to attend community college classes in biotechnology – in many cases the industry 

pays for these classes - there is often a lack of follow through in ensuring that students can 
complete their classes.  The biotechnology industry continually re-organizes the workplace to 
accommodate consumer needs and this leads to shift changes – most pronounced for those 
employees in the manufacturing division.] 


2.  Key student learning needs; services to improve learning; department effort to access 
services; instructional support needs.


Instructional aides assigned to every laboratory class would go a long way in improving student 
learning in the sciences.  There is a great need for tutors in all science classes, but the tutors 
should be in the laboratory where they are more accessible to the student – not assigned to the 
learning center.  Also, by being part of the class, the instructional aides are more aware of the 
difficult parts of the course and can fine-tune their own understanding of the material to match 
that of instructor’s. 

When the science program was first started at then Vista community college, there were 
sufficient numbers of instructional aides for each class.  We quickly developed a reputation of 
an excellent place to study science – as one UC Berkeley professor said to a graduate student 
in need of training in molecular techniques, “The Vista Science Department is one of the best 
kept secrets in Berkeley!”   We should strive to retain this reputation.  


4.  Department efforts to set and assess SLOs at course and program level; alignment 
with institutional outcomes.

Student learning outcomes for each course and program have been completed and are 
presently in the assessment stage. 

5.  In which ways has the department used student learning assessment results for 
improvement. 

One important assessment of student learning is the score on an exam.  The science faculty at 
BCC are well aware of the fact that if the majority of a class fails to grasp a particular concept, 
there is the need to review how that concept was presented to the students.  Another way to 
assess student learning in the sciences is to listen to the questions asked by students in office 
hours.  It is in the interest of the faculty member to prepare their students well for the next level 
– thus, the effort to use test scores and student inquiries to improve teaching methodologies.  

One area for improvement would be the inclusion of assessment tests that cover basic 
principles of chemistry and biology.  This would assist the faculty and counselors in guiding 
students to the correct sequence for a particular subject, e.g. Chemistry 30A vs. Chemistry 1A.  

Because training in scientific disciplines occurs in a sequential manner, science courses 
generally have well-established and clearly defined student learning outcomes that are fairly 
consistent across a discipline.  The learning outcomes for a student completing Chemistry 1A 
(college/university level chemistry), for example, is not only consistent throughout the Peralta 
Community College District, but also consistent throughout the U.S. and even the rest of the 
world!   International scientific meetings have sections devoted to science education where 
educational standards and goals are discussed and set.  Large publishing companies 
specializing in science texts provide support material that includes suggested exam questions 
for each chapter that have been put together by selected science educators.  All of this 
background ‘support’ contributes to the maintenance of standards and at the same time 
provides learning goals for faculty teaching the subject.   The standard set in the class, 
however, remains with the faculty member.  The BCC science faculty has taught at various 4-
year institutions and thus they are well aware of what students must accomplish at each level. 


6.  Recommendations and priorities

a.  
Science faculty must play a key role in guiding science students.  Due to the length of time required to complete a degree in science, a student majoring in the sciences must get accurate information and proper guidance as soon as possible.  With this in mind, a science student should be assigned two counselors, a college counselor and an academic advisor.   

b.
The need for adequate teaching support, i.e. instructional aides, must be taken seriously and provided for by the college administrators.  And the aides should be assigned to the courses – not to the learning center.    
VII.  Human and Physical Resources

A.
HUMAN RESOURCES

1.  Current Staffing



Faculty:  

Full time:  2 Biology, 1 Chemistry.  

Total FT: 3
Adjuncts:  Biology: 7, Chemistry: 3, Geography: 3, geology: 1, Astr: 2, Physics: 3, Physical sciences: 2.  


Total Adjuncts: 21


Instructional Aides @ 10-12 hrs/week:  variable, presently 4


Student Workers @ 6-8 hrs/week: variable, presently 3
2.  Describe your current utilization of facilities and equipment



Biology Laboratory:  

100% utilized
Chemistry Laboratory:  
60% utilized  

3.  Adequacy of human and physical resources; key staffing and facilities needs and justifications
Faculty Needs: Full time faculty in Organic Chemistry, Physics, Geography/Geology
Organic Chemistry:

The development of the organic chemistry laboratory experiments is very time consuming and should be handled by a full time faculty.  Organic chemistry is a specialty within chemistry and must be taught by an organic chemist.  The safety issues 
Physics:  

The addition of Physics classes and the development of a physics program is very time consuming and should be handled by a full time faculty.  

Geography/Geology:

The science department of BCC feels strongly that there should be an Earth Science Program for students interested in pursuing careers in geography, geology, environmental science, marine science, etc.  The amount of time required to develop a program will demand a full time faculty assignment. 

Head Technician or Laboratory Manager position

BCC is unique in that we have all departments, biology, biotechnology, chemistry, geography, geology and physics under one umbrella, “Science”.  As such, a full time Head Technician or Laboratory Manager is required to oversee the purchasing of equipment and supplies, handle repairs, oversee stocking and maintenance and oversee student workers.   
Instructional Aide Needs:  Instructional Aides are needed in ALL laboratory classes

Instructional Aides serve to set up laboratory experiments and in some cases run through the experiment ahead of time; assist students in the laboratory, assist the faculty with grading, review sessions and tutoring.  Presence of Instructional Aides in the laboratory classes has a positive impact on student learning.  Also, the presence of another knowledgeable person in the laboratory reduces the risk of accidents.

Laboratory Technicians Needs:  
Full time permanent technicians for biology, biotechnology and microbiology and chemistry are needed.  In 3 years, with the opening of 3 new laboratories, the number of course offerings in the sciences will likely double and it will be critical to have permanent technicians to support the courses. 

B.
PHYSICAL RESOURCES:



The 3 new laboratory rooms due to open Fall 2011 will take care of the needs of Biology, 

Chemistry and Physics.  However, a dedicated room, i.e. a dry lab, for the earth 



sciences should be sought.  Please see attached tables for details of needs.
C.
MONETARY RESOURCES:


The budget needs to be accessible throughout the year – NOT just October through 
March.  If the district wants year round courses, then budgets must be in place year 
round. 
The science department budget should be $60,000/year and this would include 
the operation of all laboratory classes. Please see attached tables for details of needs.
4.  Recommendations and priorities


1.  Hire full time faculty in physics, chemistry and earth sciences  


2.  Develop a Head Technician or Laboratory Manager position



3.  Hire a full time chemistry technician and a second biology technician


4.  Assign a dedicated room for a dry lab for earth and planetary sciences



5.  Ensure that laboratory classes are staffed adequately. 



6.  Secure more office space for faculty and staff.

VIII.
Community Outreach and Articulation

 I.
Vocational Programs:  Biotechnology Program


1.  Describe the department’s connections with industry.


The biotechnology program at BCC was created with the input of local industry scientists.  
Scientists associated with the industry regularly give seminars and guest lectures in the 
biotechnology courses.   Also, the industry gives the BCC science department supplies and 
equipment they no longer need.  In the 14 years of its existence, the Science Department at 
BCC has been the recipient of close to $250,000 worth of goods including a DNA sequencer 
($30,000), floor centrifuge ($5,000), PCR machine ($5000), 2 ELISA readers ($8000), 
spectrophotometers ($1000 - $3000), hand-held pipetting devices (30 @$350 = $10500), 
inverted microscopes (2 @ $2000) – just to name a few of the larger priced items.  Assorted 
specialty supplies come in almost weekly.  Were it not for the generosity of the industry, the 
biotechnology program at BCC would not be able to offer the students the use of cutting edge 
technology.  

Another connection important to BCC is the liaison we now have with both CHORI and UCB due 
to the grant awarded by CIRM (California Institute of Regenerative Medicine).  Both institutions, 
but particularly CHORI, will afford our students internships in their laboratories that will be 
invaluable to their training and future careers.

2.  Is the program(s) adequately preparing students for careers in the field?


Graduates of BCCs biotechnology programs are employed in local industries: Bayer, 
Chiron/Novartis, BioRad, Berlex, and Genentech to name a few.  Graduates who have gained 
employment in the industry have been employed in a range of departments including 
fermentation, manufacturing and quality assurance and quality control.  

Graduates are also employed at the California Department of Health and Human Services 
(CDH&HS, a.k.a. State Health Lab), California Department of Justice (DOJ), Forensics Division, 
the Lawrence Berkeley National Laboratory (LBNL), United States Department of Agriculture 
(USDA), U.C. Berkeley (various research assistant and associate positions), U.C. Davis (plant 
genomics), Stanford Research Institute and the School of Optometry at UC Berkeley, to name a 
few positions.  Many of the graduates of the A.S. degree and General Certificate program out 
compete 4-year graduates for their positions.   It is expected that graduates of the Level One 
Certificate Program in Biotechnology will gain entry-level positions in the industry.  

The director of the program receives numerous calls throughout the year from industry, 
CDH&HS and LBNL scientists asking after the availability of recent graduates for hire.  Over the 
years, former students have stayed in touch with the director informing her of their career 
development and it is apparent that their training at BCC assisted them.  Many former students 
return to BCC to participate in seminars that emphasize how to get a job and what it is like 
working in the industry.  All participants praise their training at BCC and assure the students that 
the skills they are learning are important and have offered them flexibility and upward mobility in 
the workplace.   


3.  What are the job placement rates?


100% 


4.  What industry trends are most critical for the future viability of the program?


The biotechnology industry must keep abreast of the latest discoveries and technologies in 
science as well as the trends in medicine and agriculture in order to retain its edge in the 
marketplace.  As a result, when new technologies or desires arise in the marketplace, the 
industry undergoes revamping and re-organization to adjust to the new need.   In general, 
biotechnology companies rely on hiring agencies to find qualified employees that they can use 
on a part time basis, particularly when they need to crank up production of a particular product.    
Further, large production companies like Bayer Corporation will subcontract out their early 
research and product development to smaller firms.  If the research effort fails, then the smaller 
company takes the hit, not Bayer.   Another important trend is the move towards mechanization.  
Large production companies are always researching technologies that will allow for faster 
product development and the elimination of costly employees – although there are aspects of 
biotechnology that are proving difficult to mechanize completely, e.g. assessment of 
contamination.  


In the San Francisco Bay Area there are over 300 companies based in biotechnology from large 
production companies to the small research labs with the latter in far greater number.   In the 
East Bay several State and Federal Laboratories, CDH&HS, DOJ, LBNL, USDA have 
laboratories in need of trained personnel and there are a number of public and private colleges 
and universities that likewise need laboratory assistants.  The latest push in stem cell research 
will open up new specialty positions in tissue culture and newer fields such as proteomics will 
require trained technicians at some level.   

5.  What are the implications of these trends for curriculum development and 
improvement?


It is critical that graduating students have a solid foundation in science and math so that they 
gain flexibility and mobility in the workplace.  Training in techniques alone is not sufficient – 
particularly for students who lack higher degrees and a solid background in the sciences.   Most 
biotechnology-based jobs require the ability to problem solve and this is only gained with deeper 
understanding of the science.  Employees with too narrow training or an inability to solve 
problems quickly are the first to be let go when changes are made.  With this in mind, each of 
the laboratory classes in the biotechnology program at BCC is composed of a series of 
experiments that introduces the student to the scientific concepts discussed in lecture along with 
the latest technologies.  Importantly, the experimental nature of the exercise encourages 
students to analyze their results and errors.  When students have to work through the reasons 
why they might have obtained poor experimental results they develop the skills they will need to 
solve problems later on in their careers.  


Due to new discoveries and the development of new technologies, the biotechnology lecture 
material and laboratory exercises must be continually updated so that students will remain 
competitive in the workplace.  


6.  Describe the department’s effort to ensure that the curriculum responds to the needs 
of the constituencies that it serves.  


The Biotechnology program continually seeks input from industry, clinical and research 
scientists and technicians in an effort to determine where and when to update course materials 
and include new technologies in the laboratories.   Up until recently, the biotechnology program 
had a dedicated Advisory Board composed of representative scientists and technicians from 
industry, state and federal laboratories and public and private research labs.  The faculty is in 
the process of recruiting new members for the board as many of the members have moved to 
other jobs outside of the Bay Area.  For many years, advisory board members served as guest 
lecturers and assisted students with entry into the workplace. 


7.  Recommendations and priorities


The most important and critical support the college and district could give the biotechnology 
program at BCC is the realization that in order to keep the program at the cutting edge of 
technology and science training, the director of the program needs support in the form of 
release time (1.0 equated hours is grossly insufficient), instructional aide support in the 
laboratory classes that are so time consuming and demanding, and an assistant to help with 
grant writing and liaison work in the community.  

The program lost the first director when she 
was asked to take on the responsibility of teaching 
more than one course in biology.  She was a very bright and dedicated individual who was a 
major player in the formation of the biotechnology program.   The present director teaches most 
of the advanced classes, serves as a co-chair of the science department, oversees a major 
grant and serves on several college 
committees.  The lack of adequate support for the 
biotechnology and science programs at BCC is not sustainable for the long term health of the 
programs and demands immediate review by those in a position to make the needed changes!
II.
Transfer Programs


1.  Describe the department’s work with local 4-year institutions.


The BCC science department faculty has a number of contacts with faculty at U.C. Berkeley and 
other institutions.  For example, instructors at the School of Public Health and the microbiology 
instructor at BCC work assist one another in the development and presentation of 
microbiological laboratory materials in both schools.  BCC biotechnology students conduct 
experiments with equipment and materials supplied by U.C. Berkeley scientists and sometimes 
go to the U.C. labs to use a special piece of equipment.  


2.  Is the program(s) adequately preparing students for upper division course work?  
How do you know?

Science faculty at BCC have taught at 4 year schools including UC Berkeley, UC Davis and 
SFSU and thus are familiar with the degree of scholarship expected of students entering upper 
division level work.   Students transferring to 4-year schools from BCC have kept in touch with 
their instructors at BCC and tell us that the training they received at BCC was excellent and 
prepared them well.

3.  Describe the department’s effort to ensure that the curriculum responds to the needs 
of the constituencies that it serves.

The BCC science department is in the process of developing a Science Advisory Board 
composed of faculty and researchers from a broad range of disciplines to guide the 
development of new programs and curriculum. 

4. Recommendations and priorities

Faculty at BCC could forge liaisons and coordinate a number of joint programs with the 4-year 
schools, particularly U.C. Berkeley and East Bay Hayward.  The faculty could also seek grants 
to support the development of innovative classes and programs.  However, these activities 
require time.  Thus, a recommendation is to allow faculty release time to write grants and 
participate in liaison work in the community.  
PAGE  
1

