Biotechnology Certificate Program

MISSION

1. Program Goals and Objectives

The four primary goals of the program are: 

1. To prepare students for entry-level positions in biotechnology related industries. 

2. To prepare students currently working in biotechnology related industry or have received prior training, to update their skills in order to seek advancement and/or employment. 

3. To enrich the curricula of biotechnology/cell molecular biology for students seeking transfer to a four-year school. The new biotechnology courses permit students seeking an A.S. degree to enrich their studies with cell/molecular based curricula.  Theory, current applications and techniques are emphasized to provide a solid foundation for further studies. 

4. To recruit students to biotechnology/cell molecular related studies by establishing and maintaining a systemic outreach program that infuses biotechnology curricula into both area high schools and biology courses at College of the Canyons (COC).

The primary objectives of the program are: 

1. To provide students with a firm understanding of the theory inherent in a wide range biotechnology related concepts. 

2. To provide students with access to current and cutting edge technology that helps students to reinforce both technique and underlying theory of biotechnology applications. 

3. To provide students with additional skills that enable effective communication of their skills in a modern biotechnology laboratory setting and include: computer skills, statistics, mathematics and oral/written communication skills.

4. Engage students in critical self-evaluation during the process of professional development.  Assist in the preparation of a resume, refining if interview skills and inform them about current trends in the field so that they may be competitive for both employment and advancement. 

5. To provide a certificate of completion to serve as a written record of their competency in a wide range of basic technique and theory inherent in biotechnology related disciplines. 

6. To provide a quality program in introductory biotechnology training that will satisfy both employers looking for entry level candidate and four-year schools looking for successful applicants to complete further advanced formal training. 

7. To make biotechnology curricula accessible to local high school and college faculty in order to help in integrating current biotechnology related laboratory activities into their curricula. 

2. Catalog Description 

Biotechnology represents one of the fastest emerging fields of science today.  Locally there is a rapidly emerging job market for individuals with all levels of training in biotechnology.  The certificate program at College of the Canyons will provide students with a core curricula that includes both a strong foundation in theory, as well as extensive hands-on training in biotechnology, cell molecular biology and chemistry.  Students interested in pursuing a career in biotechnology related fields should seek work-based training in biotechnology as soon a possible.  Continuing education in the form of internships are available, and will help to solidify a career choice.  Entry-level positions (with either an A.S. or certificate training) are numerous and salaries range from $17,000-29,000 based on qualifications.  Additional training makes candidates more competitive, and students should recognize that biotechnology involves life-long education. Many of the courses in the certificate program articulate with 4-years schools, and students are encouraged to seek continuing education. 

3. Program Requirements

Required Courses

Course





Units

Biology 107




4 units

Cell/Molecular Biology

Biology 230




5 units

Introductions to Biotechnology

Biology 231




5 units

Advanced Topics in Biotechnology


Chemistry 201




6 units

General Chemistry 1





Math 140




4 units

Introductory Statistics

Total Units




24 units

Recommended Courses

English 090




3 units

Writing Skills

Chemistry 202




5 units

General Chemistry 2





Biology 221




5 units

Introduction to Microbiology

4. Background and Rational

With phenomenal foresight, the Biology Department started to developed a biotechnology  program plan that is outlined in section 13 (meetings and minutes).  In addition to this plan, which is now coming to fruition, a 5 year plan was proposed in the summer of 2000 (with the arrival of program director, Jim Wolf (addendum 1.) 

The biotechnology certificate program offered at Community Colleges enables students to rapidly enter the workforce, transfer to a four-year school, and return after receiving a degree for supplemental training. The certificate program offers a curricula consistent with both the goals of students, industry and academia, all the while meeting the overreaching mission of the community colleges. These concepts coupled with the aforementioned industry need (as well as more rigorous job market analysis covered in sections 8-11) all attest to the need for more biotechnology related coursework to be offered at COC.
Biotechnology is one of the fastest growing industries in the world.  Over 50 % of the biotechnology companies in the United States are located in California.  One of the three largest clusters of biotechnology related companies is located in the greater Los Angeles area and Ventura County.  California Ed-Net has identified biotechnology as a fast growing sector of the California economy.  Six statewide centers have been established with the charge of facilitating the development of a biotechnology workforce through collaboration with community colleges. Extensive conversations with both regional and state directors of these centers have clarified that there is enormous need for biotechnology entry level employees.  

Biotechnology in the Santa Clarita Valley (SCV) is emerging, and nascent, so specific data regarding biotechnology industry support in the SCV has not been generated.  Collaborating information attesting to the need for entry level candidates has been gathered from 4 sources and are outlined below as well as in accompanying appendices 2-5.   

1. The Central Coast Biotechnology Center’s (located in Ventura) 1998 survey of biotechnology companies in the Central Coast identified that over 64% of the companies surveyed anticipated moderate growth, and 14 % expect substantial growth. Over 200 new jobs are to become available over the next three years (appendix 2). 

2. A review of the biotechnology industry workforce by JP Morgan and Associates predicts that the biotechnology industry will have a four to one job to employees deficit by the year 2005 (appendix 3). 

3. Ex-Mayor Richard Riorden identified biotechnology as one of the emerging industries in Los Angeles (appendix 4).  

4. A thriving economic base, a chamber of commerce that is attracting biotechnology companies, and numerous vocational programs at COC (addendum 5) all indicate that COC is poised to offer a robust and dynamic biotechnology program.  

NEED

5. Enrollment and Completed Projections (of certificate)

Introduction to Biotechnology (BioSci 230) has been offered for 5 semesters, and the advanced topics course (BioSci 231) was offered for the first time in the spring 2001.  The below table summarizes the enrollment numbers for these courses (number of students completing the course). 

Fall ’99     Spring ’00     Fall ’00     Spring ’01     Fall ’01
Spring ‘02

230
   3

3
       6

  11

18
     11

231





   5


     11

To date, two students have completed the core course of studies for the certificate, and this semester, 6 more will complete the required course work.  The slow start of the program was largely due to faculty turnover in the first year of the program, accompanied by new course promotional difficulties (advertising, word of mouth, justification for students taking course, etc). With the hiring of a new biotechnology faculty member, the program is now being developed; with all courses being passed through curriculum committee and an extensive outreach program in place.  Semester enrollment numbers are consistent with statewide averages, and the Biology Department plans to offer two sections of biotechnology (230) every semester to accommodate both afternoon and evening students.  Advanced Topics (231) will be offered annually in the evenings, as a student poll reveals that many day students can accommodate an evening schedule. 

State certification will make these courses even more attractive, as currently students are taking the biotechnology courses largely for transfer and professional development. Projected overall enrollment for College of the Canyons will increase from a current enrollment of 10,760 to over 20,000 by 2007 (addendum 6).  This 40% increase will be augmented by aggressive biotechnology program recruitment, ensuring a steady growth in program participation and student success rate (as paralleled by other programs on campus). 

6. Place of Program in Curriculum/Similar Programs  
The Biology Department at College of the Canyons is slowly transitioning from a service-oriented department for Allied Health Care majors and meeting general education requirements to a degree and certificate-conferring department.  Prior to the biotechnology certificate program, no post introductory cell/molecular curricula existed at College of the Canyons. All of the coursework required to grant both the biotechnology certificate program and an AS degree in biology are currently in place.  

All four goals (from section 1, part one of this proposal) are met by the nature of the courses offered in the biotechnology certificate course of study.  The courses may be taken for transfer or professional development, as well as certification.  In addition to the certificate course of studies, the biotechnology classes can be taken to facilitate student transfer, help degreed returning students seeking supplementary biotechnology training, and aid educators seeking to offer biotech curricula to their students in a high school setting.  All courses are currently articulated, and College of the Canyons is capable of offering a dynamic and robust curricula in biotechnology that can cater to the needs of local biotechnology companies.  A new course in molecular genetics, independent study courses and internships are all planned to strengthen the vocational and theoretical aspects of the program. 

7. Similar Programs at Other Colleges in the Service Area: 
Within 40 miles of College of the Canyons there are four other community colleges that offer courses of study with a biotechnology emphasis.  The Santa Clarita Valley is geographically isolated and has a population that is currently 195,000 and will grow to 230,000 by 2004 and 271,000 by 2010.  The demographics of this population infer there will be an enormous increase in the number of students who will be attending COC (addendum 6). The enormity of the population in proximity to COC has compelled the Biology Department to broaden its course offerings.  It is unlikely that substantial direct competition from other regional biotechnology programs will impact COC’s course offerings. This argument is strengthened by the fact that two of the other four colleges offering biotechnology courses are substantially different from COC’s program.  Moorpark College offers a manufacturing program customized to/(and sponsored by) two regional biotechnology companies.  Pierce College’s program focuses almost exclusively on transfer to UCLA and has no plans to offer a certificate. Ventura and Pasadena Colleges’ programs are both modest in size and are not impacted (Ventura graduates about 12 students annually, and Pasadena graduates a yearly cohort of 20).  “Statewide, there are only 600-700 students enrolled in community college courses with a biotechnology focus.  Annually, between 100-200 graduate from these “programs” will seek employment in industry,” quote from Mary Pat Huxley, State Director of the California Ed Net Initiative in Biotechnology. These numbers suggest that these programs are highly unlikely to saturate the burgeoning biotechnology market, both in their respective areas, or in the Santa Clarita Valley. 

8. Labor Market Information
Santa Clarita’s biotechnology industry is in the process of emerging.  Currently there are three biotech companies and a handful of medical equipment/allied heath-care related  companies.  As a result of this nascent industry presence, little market analysis is available. Santa Clarita’s proximity to Ventura and Los Angeles County means that many students in COC’s program may find employment in these counties. To this effect, labor market information for Los Angeles and Ventura Counties are summarized below, preceded by estimates for the Southern California area. Additional documents supporting these projections are included in addenda 2-5 &7.  

Though precise measurements are hard to attain (due to the broad nature of the biotechnology industry employment), data from the California Employment Development Department shows that biotechnology and biomedical occupations, generally, are expected to grow at a rate of 10.5 % in the near term (excerpt from South Central Regional Economic Development Plan, 2000). However, review of growth projections for specific occupations in the industry sector show much stronger growth in the chart below. 

Chart 1

Biotechnology and related occupational projections through 2006

(State of California, LMI, 2000)

Physical, Life Science Technicians



+21.9%

Biological, Agricultural, Food Technicians


+18.4%

Chemical Technicians





+20.0%

Life Scientists






+28.5%

Biological Scientists





+34.9%

Medical Scientists





+31.6%

Ventura County: A biotechnology company survey conducted by the Central Coast Biotechnology Center (CCBC) in 1998 projected that over 100 entry level jobs will become available in the next three years (addendum 2) The survey covered biotechnology companies in Ventura County. The actual number of jobs is likely higher as this survey did not cover all of the regional firms. 

Los Angeles County: Kelly Scientific Resources (KSR) is a scientific placement company that services the greater Los Angeles area.  About 25-35 jobs open up annually for “non -bachelors” degree holding individuals through the 20 plus companies that KSR works with.  If one extrapolates the number of companies in the Los Angeles by the number KSR works with, (by the 500 plus regional companies and by the average of 25-35 positions/20 companies) the numbers conservatively exceed 1,500.  This number is probably even higher in light of the fact that KSR’s data does not reflect jobs posted in ways that do not involve KSR.  Many companies will advertise through other channels, and therefore do not appear on any records kept by KSR.  A letter attesting to these facts and more fully explaining the algorithm by which the aforementioned numbers were generated is included in addendum 7. 

9. Job Market Analysis: 

Net Job Market: The Santa Clarita Valley currently has only a handful of biotechnology related companies. The companies currently in operation are: Qiagen, Allecure, Advanced Bionics, Second Sight and Specialty Labs.  Ventura County has 72 biotech companies and Northern Los Angeles County (Pasadena and San Fernando County) has 470 firms.  All of these firms are located within 1 hour commuting distance from the Santa Clarita Valley. 

Earning Potential: Entry level positions for a candidate possessing an AS or comparable training (i.e. certificate) are around $20,000-$24,000 per year (addendum 7.) There is substantial range in starting salary, and this reflects the diverse background of prospective candidates with respect to on-the-job training. 

Program Credibility/Career Potential: Currently 2 students have completed the core certificate program requirements, 41 have completed the Introduction to Biotechnology course (the first half of the year-long biotech curricula).  At the end of the spring semester 2002, 17 students will have completed the year long “biotech core” (BioSci 230 & 231) and many of these students will be eligible to receive the certificates (although some are going to instead transfers to a 4-year school).   Of the students who have completed the year-long biotechnology core, 2 are currently working in teaching positions, one has entered the nursing program at COC, one is taking additional courses in preparation for transfer and the fifth student has transferred to UCLA.  A letter from a student who participated in the first semester BioSci230 and transferred to UCLA this fall is included in addendum 8.  The skills garnered and the resulting resume shocked the lab supervisors at UCLA who  “has seniors in his lab who do not have this diverse range of lab skills.”

A more salient set of issues has to do with student recruitment.  All indications are that there are ample opportunities for students to get either internships and/or full time employment (provided the student is diligent and flexible).  A more pressing issue is ensuring that the programs produce enough students to fill these entry-level positions.  

10. Employer Survey 

A needs assessment survey for Ventura County was conducted in the spring of 1998, and additional employment information has been gathered from a scientific placement company Kelly Scientific Resources (KSR). The information in these reports are summarized both elsewhere in the application and in addenda 7.   At the time of these surveys, most of the colleges (affected by the implications of the survey) did not have a formal certificate program. Many area community colleges do have biotechnology curricula and these curricula were designed with employer needs in mind. Many of the area community college programs could become certified with little to no modification of their core curricula (although other issues may serve as an impediment to certification).  COC’s program was designed to consider the needs of local industry and emulate the courses offered at other schools.

Since COC’s biotechnology program is new, there is little data as to the success of placing students who have gone through the program.  The success of other schools at placing students into industry (as per personal communication with program directors) has been a driving force in both opening lines of communication with these schools and adopting many of the core course activities.   By following these “example” curricula, it is highly likely our students will enjoy the same benefits. 

Prior to coming to College of the Canyons to run the biotechnology program, the biotechnology faculty member Jim Wolf directed the science outreach program at California Lutheran University.  A central role of this program was to develop internship opportunities for students interested in biotechnology and allied health care. During his three-year stay at CLU, Assistant Professor Wolf worked closely with other programs and industry in placing interns.  The overriding consensus was that if students successfully completed their training, their placement in summer internships programs was over 95%.  Many of these internships could have easily turned into full time positions if the students did not need to return to school.  

The following are a list of points extracted from addenda and supporting documents that attest to some of the comments by industry employers with respect to a biotechnology program.

1) Local biotechnology employers anticipate over 100 (CCBC) and 1,500 (KSR) entry level positions will be available over the next three years. 

2) Average starting salary is $20,000-24,000 per year. 

3) Most employers would like it if entry level candidates had hands on biotechnology lab skills. 

4) Many area employers are willing to participate in program development. 

5) Many employers would consider hiring candidates with a level of biotechnology training comparable to an A.S. degree.

11. Explanation of Employer Relationship:  

1. The Santa Clarita has an emerging biotechnology related company base. Currently only a few companies exist, and most of these have a medical technologies and/or allied health care focus (i.e. clinical labs.)  Qiagen has a regional center, but the branch caters more to customer care for users of the genetic and protein extraction and purification kits.  Despite repeated approaches, they have expressly stated they are not going to be able to provide internships or 2 year graduate positions in the foreseeable future. 

2. Santa Clarita is within commuting distance to both Ventura and Northern Los Angeles  (north of the 101 freeway) counties.  Combined these regions have over 480 biotechnology related firms.  Both of these areas have Ed Net Centers of biotechnology (located in Ventura and Pasadena.)  The message from these centers is the continued growth of the biotechnology industry , the need for both more students entering into the programs and the development of new courses and programs.   This will  accommodate the emerging new disciplines prevalent on college campuses (e.g. biomedical engineering, bioinformatics, etc.) 

In light of the emerging Santa Clarita Biotechnology businesses and the abundant local regional biotechnology opportunities,  emphasis has been placed on establishing the program (i.e. curricula, resources, courses, outreach, etc.) and relying on the overriding sentiment that jobs are available, and that current programs are not saturating the job market. 

12. List of Members of Advisory Committee

The Santa Clarita Valley Biotechnology Alliance (SCVBA) consists of over 15 members from local biotechnology companies, college and high school faculty, and biotechnology developmental/placement agencies.  Heavy emphasis has been placed on involving high school and college faculty in curricula development and student recruitment.  A solid pedagogy, and recruitment of students to the course of study are central issues in ensuring a well attended and successful program.  Many of the educational collaborations have been summarized in the College of the Canyons Biotechnology Outreach Program (see section 19, Library and Learning Resource Plan).  

Santa Clarita Valley Biotechnology Alliance

Advisory Committee Meeting: April 2001

Organization
Representative
Title

Kelly Scientific Resources
Kristi Stepien  
Scientific Recruiter

Valencia High School
Matthew Pearce
High School Faculty, Biology

College of the Canyons
Dr. Phil Hartley
VP of Students and Instructional Services

College of the Canyons
Greg Fox 
Adjunct Faculty, Biology

QIAGEN
Jeff Reimers
Technical Service Training Technician

QIAGEN
Anne Gambel
Technical Service Training Staff

QIAGEN
Tracy Kojis 
Technical Service Training Supervisor

QIAGEN
Camilla Heinzmann
Technical Service Laboratory Director

Central Coast Biotech. Center
Dr. James Harber 
Director 

College of the Canyons
Janet Cetrone 
Instructional Lab Technician

Saugus High School
Dr. Kathy Crandall 
Assistant Principal

College of the Canyons/MESA
Susan Crowther 
Director, Math, Engineering Science Achievement

College of the Canyons
Ann Kressin
Asst. Professor, Chemistry

College of the Canyons
Don Takeda
Professor, Biology

Saugus High School
Clarissa Resella 
High School Faculty, Biology/ School to Career Coordinator

Saugus High School
Diane Hamburger
High School Faculty, Chemistry

College of the Canyons
Dr. Gregory Nishiyama 
Asst. Professor, Biology

College of the Canyons
Jim Wolf
Asst. Professor, Biology

Valencia High School
David Crissman
Department Chair, Science 

13. Minutes of Key Meeting/5 Year Plan Outline/Recommendations. 

Key Meetings: A summary of the meetings in which the program’s inception was outlined are included below and chronological order.  

1. Biology Department meetings regarding program’s development.

Minutes for this meeting were not generated, but this summary statement accurately reflects the intent of those present at the meeting. 

The inception of a biotechnology program at College of the Canyons occurred in the late 1980’s. With the realization that molecular biology was taking center stage in the biological sciences, the biology program was reviewed and plans made for the expansion of molecular biology and the addition of biotechnology.  It was initially to be a certificate program, which the department lacked.  With the support of the President of the College in 1993, the department fully acknowledged implementation of a biotechnology program in its 1995 Department Planning Document. The planning document included: personnel--- faculty and support staff, facilities, equipment and supplies.  By 1998, the department had a remodeled classroom converted to a biotechnology lab, and hired a full time faculty member to develop and extend the biotechnology program.  In addition to the development of curricula and outreach, COC hired an instructional lab technician with the appropriate biotechnology background to assist in this highly specific area and established a portion of the departmental budget to support biotechnology.  A second biotechnology course to complement the existing course was added in spring of 2000.  In addition to the core curricula efforts to promote a vigorous outreach program in cooperation with  local high schools, four year institutions, and industry; the College created certificate program by the end of the academic year 2000-2001.  The vision of the Biotechnology Program is to provide an educational resource in biotechnology education that will be central to the needs of the community. 

2. A five year plan: A five year plan for the Biotechnology Program @ College of the Canyons (dated July,2000) is included in addendum 1. 

3. Minutes fof the SCVBA

Santa Clarita Valley Biotechnology Alliance (SCVBA)

Meeting Minutes

Tuesday, April 17, 2001

MINUTES

Present: Janet Cetrone, Dr. Kathy Crandall, David Crissman, Susan Crowther, Greg Fox, Anne Gambel, Diane Hamburger, Dr. James Harber, Dr. Phil Hartley, Camilla Heinzmann, Tracy Kojis, Ann Kressin, Dr. Gregory Nishiyama, Matthew Pearce, Jeff Reimers, Clarissa Resella, Kristi Stepien, Don Takeda, Jim Wolf

1. Introduction

Jim Wolf called the meeting to order at noon.   Those present briefly introduced themselves, and stated their interest in College of the Canyon’s Biotechnology Program. 

2. Program description.  

Jim Wolf described the course work in the biotechnology classes and the rational for the additional course required for certification.  The outreach program, pending certification, and topics of internships, collaborations and new curricula were broached for further dialog. 

3. Internships: 

Stacey Kojis stated that Qiagen is currently not capable of accommodating interns.  Susan Crowther  (from MESA) recommended that internships be aggressively pursued.  To this effect, Kristi Stepien stated that Kelly Scientific Resources (KSR) has an established internship placement program, and that COC students are encouraged to apply.  

Ann Kressin and Janet Cetrone suggested working with COC’s job fair and the Cooperative Work Experience Program (CWEE) would be excellent ways to take advantage of institutional resources to help with student job placement. 

4.  Program Development.  

Robert Brody (not present at meeting) had mentioned a possible forensics curriculum being pursued.  Ann Kressin mentioned that Grossmont College has a well established forensics program that would be worth looking into. She further mentioned that chemistry has an advanced instrumentation course that should be added to the biotechnology program brochures as a recommended course for students seeking career placement. 

Greg Nishiyama stated that we should have more industry participation.  Susan Crowther added that the MESA would sponsor speakers to come to COC to speak.  Qiagen representatives Camilla Heinzmann and Anne Gambel stated that certainly many Qiagen employees would be willing to guest lecture or to help participate in running labs. 

5. Collaboration  

Dr. James Harber (of the Central Coast Biotechnology Center) expressed his satisfaction as to the SCVBA’s composition and the enormous possibility inherent in COC’s program. As a participant in many  college biotechnology programs, he stated that COC’s seemed to have the best mix of industry, educational outreach and program development he has seen in some time.  He was especially pleased with the fact the industry is just emerging and this will allow for time for the academic program to be established, and to let industrial role emerge slowly, and in a genuinely integrated fashion. 

At this point Dr. Harber expressed his satisfaction with the fact the College of the Canyons is pursuing State certification of its biotechnology program and moved to seek committee approval for this action.  The committee unanimously approved this motion. 

Dr. Kathy Crandall (Saugus High School) suggested that the biotechnology outreach program be extended to local junior high schools, and to sustain the current program offerings to area high schools.  David Crissman (Valencia High School) suggested that a web based network be set up to permit efficient and timely communication between committee members.   Various committee members stated that focused group meeting should be followed up on. 

6. Meeting summary

  Jim Wolf agreed to summarize the meeting and to follow through on as many of the committee’s comments as feasible.  A written summary will be provided.  The committee agreed to independently meet with each other as need arises and to have a full meeting of the members of the SCVBA meeting annually.  

7. Adjournment

Meeting was adjourned at 1:15 and a follow up meeting was scheduled for next year in April. 

14. Recommendation of Regional Consortium
The program has been reviewed and approved by the regional consortium. The signed approval forms are included in the cover sheets.  No significant recommendations were made during the review.  Minutes of the meeting at which the program/certificate applications was reviewed are included are included in addendum 13. 
QUALITY

15.  Display of Proposed Sequence

The course of study at College of the Canyons is designed after other regional biotechnology programs, as well as in response to industry needs assessment surveys conducted by a variety of agencies (CCBC, KSR).  Emphasis has been placed on developing a brief core course program, as students are encouraged to seek internships and/or employment as soon as possible to ensure that they are comfortable with what entry level training will give them access to in the job market.  The biology core is designed to direct students into progressively more and more realistic lab based settings.  Biol. 107 involves primarily proof of concept (POC) labs, Biol. 230 focuses on both POC and application of biotechnology techniques and Biol. 231 is heavily application driven.  The supplementary math and chemistry courses are derived from industry assessment citing the need for student experience/familiarity with basic statistics, data gathering and solution chemistry (addendum 9).  

Competency in English is required to help ensure adequate written communication skills. Additional courses are recommended to help bolster the student’s dossier of relevant lab coursework.  While the core courses do qualify students for a diverse range of entry-level positions, additional and ongoing coursework is encouraged to ensure students have the greatest opportunities for advancement.  The required courses, recommended courses and competencies are listed below:

Required Courses/Recommended Sequence

Course





Units

Semester 1

Biology 107




4 units

Cell/Molecular Biology

Chemistry 201




6 units

General Chemistry 1





Semester 2

Biology 230




5 units

Introductions to Biotechnology

Math 140




4 units

Introductory Statistics

Semester 3

Biology 231




5 units

Advanced Topics in Biotechnology


Total Units




24 units

Recommended Courses

English 090




3 units

Writing Skills (first semester)
Chemistry 202




5 units

General Chemistry 2 (second or third semester)




Biology 221




5 units

Introduction to Microbiology (second or third semester)
16. Outlines of Record of All Required Courses

The outlines of all courses required in the proposed program are included in the appendix (addendum 10). 

17. Transfer Applicability

All of the courses listed in the biotechnology certificate program are transferable to both CSU and UC schools.  In most cases these are course to course articulations that allow the students to specifically meet lower division course requirements.  Biology 231 (Advanced Topics) does not have a course specific articulation, but does transfer as lower division elective credit.  The reason for this lack of specific course articulation is a reflection of the similarity of theory between Biol. 230 and Biol.  231, and the focus of Biol. 231 on vocational based assessment (i.e. no textbook or lab manual, instead web-based and in house lab activities are used). 

While the program is designed for the primary purpose of conferring a certificate, and enabling students to directly enter the workforce, the articulation of these courses presents more options to the student.  The biotechnology discipline has numerous career entry and exit points and the emphasis on lifelong learning is consistent with a program that encourages further education.  The program has trained returning students (most with a 4 year degree in cell molecular or microbiology) to gain valuable “bench skills” and to update their theoretical understanding of cell molecular principles.  Supporting documentation as to the programs’ core biotechnology course articulation agreements are included in addenda 11.

18. Program Evaluation Plan 
This program will be evaluated on an annual basis as per College of the Canyons’ review process.  Program evaluation will include accomplishing the following specific evaluation activities: 

1) Work statement of objectives completed and identification of problems incurred

2) Identification of effective methods used in program development

3) Review of all program syllabi and curricular materials

4) Assessment of facilities performance

5) Review of student enrollment data, and demographic breakdown

6) Review of student performance data

7) Review of student assessment/class evaluation forms

8) Review of faculty feedback

9) Review of employer/advisory board feedback

10) Identification of successful project outcomes

11) Development of recommendation, implementations and adjustments

12) Submission of an annual report as required

13) Submission of all materials for approval by appropriate officials

14) Financial reports and statements. 

15) Identification and publication of salient program results for dissemination, as appropriate

FEASABILITY

19.  Library and/or Learning Resources Plan

Specialized textbooks and videos are available for students’ use. These resources are housed in the campus library as well as the Biology Department’s computer lab and the Math Engineering Science Achievement (MESA) center.  Below is a partial list of some of the more significant library and learning resources. 

Textbooks: 

1. Essential Cell Biology: An Introduction to the Molecular Biology of the Cell

Alberts et al

Garland Publishing, Inc. 

New York & London

2. DNA Science 

Micklos, D. and Fryer, M.

Carolina Biological Supply Company

2700 York Road

Burlington, NC 27215

3. Basic Laboratory Methods for Biotechnology

Seidman, L.A and Moore, C.J.

Prentice-Hall, Inc. 

Upper Saddle River, NJ  07458

4. Molecular Cloning: A Laboratory Manual, 3rd Edition (3 volume set) 

Sambrook, J. and Russel, D.W. 

Cold Spring Harbor Laboratory Press

Cold Spring Harbor, New York

5. American Biotechnology Laboratory (journal) 

International Scientific Communications

Editor, B. Howard

Shelton Connecticut 

Hard copy and electronic subscription

Videos

24 videos on biotechnology techniques

Taped Technologies

North Logan, Utah

Email ttech@mstar2.net

CD Roms

A variety CD roms are available in the biology computer lab and cover the subjects of: 

Biochemistry 1, 2 and 3

DNA,RNA and Proteins

DNA: The Molecule of Life

Eyewitness Encyclopedia of Nature

From DNA to Protein

Genetic Engineering

Human Genome Project

Plasma Membrane

The Bioquest Library

Van Nostrand’s Scientific Encyclopedia

In addition to the biotechnology specific CDs noted above, the Biology Department has over 25 CDs covering topics covered in Introductory Cell and Molecular Biology (Biology 107). 

The campus bookstore has copies of the core textbooks available for students to buy.  Web based resources are used extensively in class.  The DNA Learning Center, BioLink and Access Excellence are the most notable of these web-based resources.  The biology computer lab enables 24 students to concurrently use web based resources with a T-1 internet connection.  These computers are in addition to the 300 plus computers that available across the campus in a variety of labs and study rooms. 

College of the Canyons Biotechnology Outreach Program: 

College of the Canyons makes available to area high school teachers five modularized learning activities in biotechnology.  These modules come complete with all of the equipment, supplies and curricula for a range of classes from introductory to advanced placement.  The campus hosts yearly workshops on the biotechnology modules and technical support is available.  These modules form the cornerstone of COC’s high school recruitment program and are capable of accommodating all of the regions 15,000 high school students over the course of a school year.  A brief description of the topics and resources in the program are included in addendum CLUES synopsis (addendum 12).

20. Facilities and Equipment Plan

The biotechnology program at COC has a complete range of biotechnology related equipment and a dedicated lab to conduct biotech courses.  The lab has seating for 24 and includes: 2 tissue culture hoods, a fume hood, numerous water baths and incubators.  The biotechnology program has adequate equipment to allow for concurrent use of equipment by biotechnology classes, cell molecular classes and COC’s outreach programs.  Some of the more notable equipment include: 

6) Two each: minus 80 and 20 freezers

7) Dedicated refrigerator

8) 16 electrophoresis power supplies

9) 48 horizontal, 16 vertical and 3 oversized gel electrophoresis chambers. 

10) 24 sets of micropipettors

11) 12, 8-channel multipipettor

12) 8 white light and 2 UV transilluminator

13) Kodak gel imaging and analysis software

14) 2 Beckman digital UV/Vis spectrophotometers with computer interface

15) 8 Mini, 3 clinical and 3 tabletop centrifuges

16) PCR machine

Current biotechnology classes can be readily accommodated in the above mentioned facilities.  A recently passed bond issue will address the anticipated expansion of the student population from 11,000 to over 21,000 by 2010 (addendum 6).  This bond will permit the department to acquire numerous resources including a second biotechnology laboratory that will not only accommodate current courses, but also permit the development implementation of new courses and lab activities. 

21. Financial Support Plan

College of the Canyons has sufficient resources to support this program.  Program needs will be addressed through the regular budget development process.  Additionally, the program is eligible for new program set aside funds administered by the Office of Instruction. 

22. Faculty Qualifications and Availability

Faculty must meet the California Community Colleges’ minimum qualifications, or College of the Canyons equivalencies.  College of the Canyons has three faculty that are fully qualified to teach the entire biotechnology core.  Introduction to Biotechnology could be readily taught by any of the SEVEN current full time faculty in the department and qualified adjuncts.  The Biol. 230 course has undergone substantial in-house development and revision.   These resources help facilitate an effective transfer of the course to new faculty members as the number of sections of this course increases.  These include typed lecture notes, over 15 customized lab activities, technical support protocols, videos, numerous lab and lecture adjuncts and a test/quiz bank.  These resources permit a new faculty to focus on learning the material and refining ways to present it in a pedagogically logical manner (as opposed to dealing with the more pedestrian issues such as lab development, test making, etc..) 

Three faculty are fully qualified to teach the Advanced Topics course.  

Jim Wolf has taught for over 9 years at a number of community colleges prior to coming to College of the Canyons.  In addition to an MS degree in marine science, Assistant Professor Wolf has a strong background in biochemistry and running lab facilities.  For 11 years, he directed C.S.U.N’s animal research and marine wet lab.  Prior to coming to College of the Canyons, Assistant Professor Wolf directed California Lutheran University’s Science Outreach Program. This program focused on pre-professional development and outreach opportunities relating to biotechnology and allied health care.  Currently, Asst. Prof. Wolf is running the COC Biotechnology Program, and is well versed in the subject matter relating to both BioSci 230 &231, having created and ran the courses. 

Assistant Professor Nishiyama has a Ph.D. in chemical ecology from USC. In addition to teaching and curriculum development experience in both non majors and major’s biology,  Dr. Nishiyama is developing a molecular genetics course appropriate for transfers to UC and CSU schools. His graduate work involved extensive field and lab research, Dr. Nishiyama have extensive experience with the following biotechnology techniques and/or apparatus: NMR, HPLC, UV and IR spectroscopy,  gel electrophoresis, restriction enzyme analysis, allozyme analysis,  plasmids, allelochemcial isolation and characterize, PCR, bioassays, TLC column chromatography and SEM.  Dr. Nishiyama has already hosted lecture and lab in Bio 231 and has shown to be an especially at both  lecturing and developing biotechnology related material. 

Assistant Professor Miriam Golbert has a bachelors degree in biochemistry and a masters in cellular biology from CSUN.  Mrs. Golbert has taught at over 5 institutions on a variety of subject for the past 7 years prior to coming to COC in the fall of 2001.  During her graduate work, Mrs. Golbert had extensive experience with protein electrophoresis, bacterial culturing and embryological assaying techniques.  In the course of her professional development, Mrs. Golbert has had extensive workshop experience covering a wide range of biotechnology theory and practice including: PCR, DNA restriction analysis, recombinant DNA analysis, Southern blot, and bacterial transformation.  Mrs. Golbert has expressed a keen interested in contributing to the biotechnology program both in lab and lecture development. 

Copies of all three full time faculty resumes are included in addendum 14. 

COMPLIANCE

23. Model Curriculum: N/A

24. Licensing or Accrediting Standards

College of the Canyons is accredited by the Accrediting Commission for Community and Junior College of the Western Association of Schools and Colleges. 

25. Students Selection and Fees

The biotechnology program is open to all students provided they have met requirements for admittance to the College.   Competency in English and mathematics that are sufficient to permit entry into/or testing out of English 090 and entry into Math 140 should be demonstrated prior to starting the program’s suggested sequence.   Biology 107 is a prerequisite for entry to the biotechnology core (230 & 231), and therefore, should be satisfactorily completed in the first semester of the program. 

Aside from registration fees for the College in general, there are no special fees associated with the biotechnology program. 

26. Program Provided by Contract  

N/A

