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1.
Course Title:

Biotechnology


2. CBEDs Title:

Biotechnology Services
3. Job Titles:

Refer to Labor Market Survey

4.
Course Description:
This competency-based course is for those students who wish to learn biotechnological techniques work independently on a science project involving laboratory and library research.  The class is designed for students who are resourceful, responsible, patient and interested in pursuing science work in the future.  In level 1, students will learn lab techniques in biotechnology, keep a detailed lab notebook, master various protocols in solution making, microbiology, molecular biology and biochemistry.  Students will also use bioinformatics to search for similar sequences, compare sequences of DNA and proteins, and visualize proteins given the crystal structure.  For the fourth quarter, students will determine a project idea, find an outside mentor if necessary,  do library and Internet research and complete a project.  The first semester grade will include lab practical exams, lab notebook checks, midterm exams and quizzes. The second semester grade will include similar assessments, and include project proposals and will include a research poster.  Level 2 will be dedicated to repeating the protocols to obtain a deeper understanding, serving as mentors to level 1 and working on independent projects, which may be extensions and further research of the techniques learned in Level 1.  Students may be limited to independent projects, which use the specific techniques, learned in class. Level 3 students will serve as overall mentors while helping to organize the activities, work on independent research and may conduct field tests, research and development for new activities and work on documenting protocols etc… for level 1 and 2.  Students wishing to have a project with a larger focus may be able to work with partners at Bio-Rad, LLNL or other collaborative partners that are developed based upon student projects and interests.  The course will be offered on days that don’t conflict with other courses and for those students that wish to meet extended essay requirements.  Students can take level 1, 2 or 3 on a 5 day a week schedule, 3 days a week or 2 days a week.  Due dates and times are adjusted for each group of students.

This course is designed to give students experience in some of the fundamental biotechnological techniques used in biological research and industry.  Partnerships at Bio-Rad Laboratories, Lawrence Livermore National Laboratory, Applied Biosystems, Science Buddies, New England BioLabs, Technova, and Universities help with supplies and materials and may also review the types of activities instructed to give students the best possibility of getting a job right out of high school or a job while attending college.  
5. Course Prerequisites:
Biology or Pre IB Biology, and Chemistry or Pre-IB Chemistry.
6. Course Hours:
up to 720 (includes 10 hours of community classroom)

7. Course Dates:
Revised March 27, 2011
8. Course Outline:


A.
Career Preparation Standards/SCANS:

All work site learning methodologies including Community Classroom and Cooperative Vocational Education will be utilized when appropriate.

1. Students will understand how personal skill development affects their employability.  They will exhibit positive attitudes, self confidence, honesty, perseverance, self discipline, and personal hygiene.  They will manage time and balance priorities as well as demonstrate a capacity for lifelong learning.

2. Students will understand key concepts in group dynamics, conflict resolution, and negotiation.  They will work cooperatively, share responsibilities, accept supervision, and assume leadership roles.  They will demonstrate cooperative working relationships across gender and cultural groups.

3. Students will exhibit critical thinking skills, logical reasoning, and problem solving.  They will apply numerical estimation, measurement, and calculation, as appropriate.  They will recognize problem situations; identify, locate and organize needed information or data; and propose, evaluate, and select from alternative solutions.

4. Students will understand principles of effective communication.  They will communicate both orally and in writing.  They will listen attentively and follow instructions, requesting clarification or additional information as needed.

5. Students will understand occupational safety issues including the avoidance of physical hazards in the work environment.  They will operate equipment safely so as not to endanger themselves or others.  They will demonstrate proper handling of hazardous materials.

6. Students will understand career paths and strategies for obtaining employment within their chosen fields.  They will assume responsibility for professional growth.  They will understand and promote the role of their field within a productive society, including the purposes of professional organizations.

7. Students will understand and adapt to changing technology by identifying, learning, and applying new skills to improve job performance.  They will effectively employ technologies relevant to their fields.

8. Students will understand complex inter-relationships of systems.

a) Students will understand systems – know how social, organizational, and technological systems work and operate effectively with them.

b) Students will monitor and correct performance – distinguish trends, predict impacts on system operations, diagnose systems’ performance and correct malfunctions.

c) Students will improve or design systems – suggest modifications to existing systems and develop new or alternative systems to improve performance.


9.
Students will understand all aspects of the industry including: planning, management, and finance; technical and production skills; underlying principles of technology; labor, community, health, and environmental issues.

B. Content Area Skills:

Students will be able to understand and demonstrate competencies in areas that may lead to entry-level employment.

· Independently formulate and test a scientific hypothesis

· Complete laboratory research tasks

· Conduct experiments

· Complete detailed observations

· Analyze data

· Interpret results

· Maintain laboratory equipment

· Inventory materials and supplies

· Write reports

· Write summaries

· Conduct experiment protocols

· Troubleshoot and calibrate equipment

· Conduct glass washing and sterilization

· Continue to develop understanding of importance of biotechnological issues in the real world and understand how novel biotechnology research and methodologies can raise new issues

· Perform research and understand how this may apply to biotechnology as a whole

· Continue to investigate multiple career opportunities in biotech related fields

· Apply language arts and mathematical skills to personal studies

· Develop the skills to transfer science knowledge to new situations and applications

· Develop critical-thinking and problem solving skills through direct experience in the laboratory and in the field

· Communicate and work with others

· Understand biotechnical principals and be able to apply them to social, economic, and ethical issues; be responsible for making decisions about own health and environment

· Become involved with an agency or professional to investigate a local biotechnical need
C. Expected Student Proficiencies:  
Students will be able to understand and demonstrate proficiencies in the following identified areas.
· Fundamental biotechnological techniques used in biological research and industry 

Students will be introduced to selected standards.

· Career preparation standards

· Biotechnical standards

D.
Hours of Instruction:  

See course outline for breakdown of instructional hours.

E.
Industry/Licensing:  N/A
9. Additional Recommended/Optional Items:

A. Articulation:  
· Ohlone College: Cell and Molecular Biology.  Students will receive credit for Biotechnology along with Advanced Biology 1.  Year One 5 days with Adv Biology 1 or the equivalent.

UC A-G: Elective Science

B.
Academic Credit:   Students will receive High School credit upon completion of the coursework.  
C.
Instructional Strategies:  

 Students will engage in a variety of activities that balance direct instruction with project work. Students will attend lectures, complete labs, become involved with professional mentors, complete real world projects, and make presentations that demonstrate understanding of key concepts and the research process.  Various methods of instruction will be used.

· Lecture

· Class discussion

· Reading assignments

· Research and reports

· Handouts and worksheets

· Videos

· Guest speakers

· Demonstrations

· Lab assignments in biotechnology

· Professional mentors

· Presentations that demonstrate understanding of key concepts and the research process

· Complete real world projects

D.
Evaluation:


Student evaluation is based on selected methods.
· Teacher developed tests

· Lab Practicals

· Special projects

· Performance (Rubrics to Assess Lab Books)
· List of complete tasks

· Resume

· Research Poster
E.
Instructional Materials:  
Instructional material will include textbooks, supplemental material, and biotechnology research on the Internet, and actual community classroom experience.

· Lab equipment

· Bio-Rad Agarose Gel Electrophoresis (four types of gel boxes)
· Bio-Rad Power supplies (Power pac Basic, Powerpac 200, 300) 3 types
· Bio-Rad Microcentrifuges (medium and high speed)

·  .5-10ul, 2-20ul, 20-200ul, and 100-1000ul micropipetters.

· Pipet pumps and tri bulbs for the use with volumetric and direct measuring pipettes.

· Bio-Rad Micropulser Electroporator for transformations

· Incubating ovens

· Water baths
· Model 9600 PE Thermocycler

· Bio-Rad Gene Cycler Thermocyclers (2)

· Bio-Rad MyCycler 96 well Thermocycler
· Microwave ovens to melt agars

· Vertical electrophoresis boxes (2 types)

· Bio-Rad Microplate Reader (Delta owns)
· Bio-Rad GelAir Gel Dryer

· Cooler
· Autoclave to sterilize agar, containers, tips etc…

· MJ Chromo4 Real Time PCR Machine

· SmartSpec Plus Spectrophotometers (2)
· SmartSpec 2000 Spectrophotometer

· Gel Doc XR- Gel Imager and Quantity one Software to Analyze Protein and DNA electrophoresis gels.  SYBR Safe gels and Coomassie Blue stained protein gels.

· Vernier Blue View Transilluminator with USB Camera and Logger Pro Software to analyze DNA gels stained with SYBR Safe Stain.
· Vernier White Light Transilluminator

· -80 Ultra low temperature Freezer-Safe operations

· Flaked Ice Machine.  Proper use.
· Omocron pH meters (2)
· 16 Laptop Computers (3 different ages)

· Shaking Incubator (Bio-Rad Donation)

· Eppendorf Mechanical Repeating Pipet handle and variable sterile tips

· Multichannel programmable micropipets

F.
Certificates:  Upon completion of coursework with a passing grade of C or better and 90% attendance, students will receive a certificate of completion
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