Motivating Rationale  

Employment in the biotechnology industry nationwide has grown 50% in the past 15 years and is anticipated to grow by 10% annually. Thirty percent of the biotech-related occupations are science and clinical laboratory technicians.  It is reported that “[c]ompanies with less than 50 employees have a much more difficult time meeting their biotech workforce needs.  Nearly half of these companies [report] that more than 20% of their biotech-related positions [have] been unfilled for more than three months.”(1).  Washington State is home to over 170 biotechnology and medical device companies, with significant growth predicted in the coming years.  One area of considerable growth is biomedical research with predictions of 11,000 new jobs, 26,000 new support and spinoff jobs in the region, and $9.5 B new dollars injected into the Northwest economy in the next 10 years (2).  For example, Fred Hutchison Cancer Research Institute, Amgen, the University of Washington, and Battelle Pacific NW Labs are major employers in Washington State. A trained workforce of biotechnology technicians is critical to the success and growth of this industry (3), thus increasing the need for high school (HS) and community college (CC) students to enter regional community college biotechnology programs including the new Spokane Community College (SCC) Biotechnology Program as well as those offered through Seattle Central Community College and Shoreline Community College.  

The proposed Biotechnology Education Infusion (BEI) model evolved from two previously successful programs: (1) the SCC Biotechnology Academy, and (2) the Washington State University (WSU) Spokane CityLab laboratory-based inquiry workshops for teachers. The Biotechnology Academy was designed with industry to offer HS and CC students specialized courses and labs to prepare for jobs in the biotechnology industry (for details on this federally funded project, see Clay Malinak CV).  Difficulties in recruitment from area high schools revealed a need for specially trained teachers to inform and motivate students to enroll in biotechnology programs.  Summer teacher and counselor training workshops were offered by the SCC Biotechnology Academy and WSU Spokane CityLab to develop an early-stage BEI model.   Workshop participants were enthusiastic about expanding these workshops to help them with training and materials they needed to offer quality biotechnology experiences for their students.
Program Goal
Implement and evaluate a three-phase Biotechnology Education Infusion program to assist science teachers and career counselors to effectively deliver information about biotechnology career opportunities to students, leading to enhanced student knowledge about the industry, enhanced laboratory skills sets, and an increase in the numbers of students entering the biotechnology work force.  

Objective 1: Recruit and train 48 regional high school (HS) and community college (CC) science teachers and 48 career counselors, reaching 17,000 students throughout the three-year grant period.   

Strategy 1: 

· Phase One, Two-week BEI Institute:  Recruit 16 HS and CC science teachers and 16 counselors in each of Years One, Two and Three, selecting those representing ethnic and economic diversities.  

· Phase Two, Six-week Biotechnology Lab Experiences:  Recruit 8 teachers from the Phase One science teachers for industry directed biotechnology lab skills training in each of Years Two and Three.  Each teacher will select two students to participate as lab team members and school/college ambassadors. 

· Phase Three, Six-week Industry Internships:  Recruit 4 teachers from Phase Two to work in summer industry technician internships in Year Three.  

Strategy 2: Give participants information on biotechnology technician careers, educational pathways, and active learning strategies for translation into the classroom.  

Strategy 3: Give teachers guided biotechnology laboratory projects to translate into student-centered laboratory investigations.   

· Phase One, Two-week BEI Institute: Train teachers in skills necessary to conduct short-term laboratory-based biotechnology projects for the classroom.  

· Phase Two, Six-week Biotechnology Lab Experiences: Provide teacher-student teams with in-depth mentored biotechnology lab experiences using authentic industry projects.

· Phase Three, Six-week Industry Internships: Provide teachers with industry internships to improve translation of their biotechnology laboratory experiences into the classroom, to develop long-term collaborations with biotechnology companies, and to form a regional network of experienced biotechnology educators.  
Objective 2:   Assist teachers and counselors to compile a BEI Resource Guide including career advising materials, instructional materials, and laboratory investigations.  

Strategy 1:  Provide science teachers with assistance to create or revise biotechnology lesson plans and labs to infuse into their own classrooms.  

Strategy 2:  Provide counselors with assistance to create or revise counseling materials to actively disseminate to students.

Strategy 3:  Beta test and modify career advising materials, instructional materials and laboratory investigations for inclusion in the final BEI Resource Guide.
Objective 3: Determine the efficacy of BEI program goals through formative and summative evaluations.  

Strategy 1: Determine the ability of BEI Institute training to (a) improve teacher and counselor knowledge and attitudes related to biotechnology careers; (b) enhance their ability to infuse BEI Resource Guide materials into their curricula; and (c) determine the impact of the BEI program on student content knowledge and career goals, with special emphasis placed on positive and active approaches to career choices in biotechnology.  

Strategy 2: Determine cost-effectiveness of the Phase One, Phase Two and Phase Three experiences on overall student impact as measured by student content knowledge and attitudes, with special emphasis placed on positive and active approaches to career choices in biotechnology.  
Objective 4: Disseminate the BEI Resource Guide and BEI Program Model.   

Strategy 1: Refine and complete the BEI Resource Guide for print and electronic dissemination.  Provide print copies of the BEI Resource Guide free of charge to high schools and community colleges throughout the region.

Strategy 2: Promote the BEI Resource Guide and Program at regional and national meetings by teachers and program staff; publish findings in professional journals; and develop a BEI Program Model for national implementation.  

Project Outcomes

Science Teachers (n=48) will:  

(1) gain a familiarity with careers in biotechnology and the educational pathways to guide students into biotechnology,

(2) gain a clear understanding of biotechnology lab skills and the biotechnician work environment, 

(3) develop a BEI Resource Guide including instructional materials, laboratory investigations and career advising materials to infuse into the classroom.
(4) implement biotechnology curricular materials and lab experiences in their classrooms,
(5)  incorporate inquiry-based, active learning strategies in the classroom, 

(6) be better prepared to meet state and national achievement standards through effective teaching, and 

(7) disseminate information about infusion of biotechnology lessons and labs at regional conferences.

Career Counselors (n=48) will:  

(1) gain an understanding of technician careers and skills in biotechnology and of educational pathways necessary for those jobs, 

(2) include this information in a new career counseling brochure and other career counseling materials and actively disseminate this information, and
(3) show a strongly positive attitude about science, math and biotechnology careers.
Students (n=17,000) will: 

(1) gain a better understanding of biotechnology career opportunities and the specific educational pathways leading to them, 

(2) express a more positive attitude to continue math, science and technology education through and beyond high school, 

(3) demonstrate positive and active approaches to career choices in biotechnology, and 

(4) show an increased matriculation rate into the SCC Biotechnology Program by 15% by the end of Year Three.
Administrative Implementation.  Schools and colleges will:  

(1) support use of BEI Resource Guide materials by counselors and science teachers, 

(2) support active learning strategies and career awareness in the classroom, and 

(3) support dissemination of BEI Program information at regional conferences
