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Lesson 11
Careers in Biotechnology
In this lesson, students consider careers within a biotechnology context. They read about professions in biotechnology and consider jobs that might be right for them. They meet biotechnology professionals and inquire about their skills, knowledge, and experience. Students also explore a key job-hunting tool: the cover letter. They analyze the components of a good cover letter before writing one of their own as part of an application for a biotechnology internship. Students conclude the lesson by checking in with their culminating project team to assess the status of their research. They work together to develop a draft of their annotated procedure and turn it in.
Advance Preparation
Line up a guest speaker, or several guest speakers, to talk with your students during Class Period 3. The speakers should be biotechnology professionals who are prepared to discuss their own job histories, what they do now, and what they look for in someone applying for an internship or entry-level position. You may wish to invite the speakers to bring samples of really good (or not-so-good) cover letters that made a difference in the hiring decision. Tell the guests that the students will be asking a lot of questions and that their visit will be interactive. 
During this lesson, students develop a cover letter for an application to a biotechnology internship program. A sample internship ad is provided (Teacher Resource 11.1, Example: Internship Ad); however, feel free to have students search for their own internship ads or provide them with an actual ad for an internship to which they could apply. Local research universities are one source. 
In Class Period 4, each student will need a computer with word processing software.

This lesson is expected to take 6 class periods but could be extended if more guest speakers can be secured. [image: C:\Users\Peter W\Google Drive\Desktop stuff\Biotech timeline graphics\timeline_biotech11.jpg]
Lesson Framework
Learning Objectives
Each student will:
[bookmark: _GoBack]Display understanding of potential employment opportunities in biotechnology*
Evaluate personal experiences and qualifications for potential employment opportunities
Develop a cover letter for an internship
*This is one of the 16 key learning objectives assessed by the NAFTrack Certification end-of-course exam for this course.
Academic Standards
Practice speaking and active listening skills (National Health Science Standards 2015, 2.15)
Interpret medical abbreviations to communicate information (National Health Science Standards 2015, 2.22)
Research levels of education, credentialing requirements, and employment trends in health professions (National Health Science Standards 2015, 4.31)
Evaluate roles and responsibilities of team members (National Health Science Standards 2015, 8.11)
Apply appropriate academic and technical skills (CCTC Standards Career Ready Practices 2)
Plan education and career path aligned to personal goals (CCTC Standards Career Ready Practices 10)

Assessment
	Assessment Product
	Means of Assessment

	Internship cover letter (Student Resource 11.4,)
	Assessment Criteria: Internship Cover Letter (Teacher Resource 11.2)


Prerequisites
Ability to write an effective business letter
Completed research on fluorescent soda project
Instructional Materials 
Teacher Resources
Teacher Resource 11.1, Example: Internship Ad
Teacher Resource 11.2, Assessment Criteria: Internship Cover Letter
Teacher Resource 11.3, Key Vocabulary: Careers in Biotechnology
Teacher Resource 11.4, Bibliography: Careers in Biotechnology
Student Resources
Student Resource 11.1, Reading: Biotechnology Employment Overview
Student Resource 11.2, Wish List: Interesting Jobs
Student Resource 11.3, Reading: The Cover Letter
Student Resource 11.4, Assignment: Internship Cover Letter
Student Resource 11.5, Draft: Annotated Procedure
Equipment and Supplies
Whiteboard, blackboard, or flip chart
Yellow highlighters (one per student)
Computers with word processing software (one student per computer)
[image: ]
Lesson Steps
	Step
	Min.
	Activity

	
	
	class period 1

	1
	20
	Think, Pair, Share: Considering Professional Roles
Students prepare to explore specific professional opportunities in the biotechnology industry by considering what does—and does not—appeal to them about working in biotechnology. 
Explain to the students that in this lesson they will be thinking about careers: specifically, how to take what they learned in this course and apply it to a professional role. 
Write these questions on the board or on a sheet of chart paper: 
What do you think would be the best part of working in biotechnology? 
What do you think would be the most challenging part of working in biotechnology?
First, have students write their thoughts on these prompts in their notebook on their own. Next, ask students to talk about their ideas with a neighbor. 
Invite pairs to share their ideas with the rest of the class. You can do this in round-robin fashion, calling on each pair, or take volunteered answers. 
Note that learning more about specific jobs in the field will help them to think about this career route from a more informed perspective. They may learn about a job that could be the right one for them.

	2
	30
	Reading: Biotechnology Employment Overview
This activity gives students an overview of the different jobs available in biotechnology and helps students to consider jobs that might be right for them. This activity also focuses on the following college and career skill:
Developing awareness of one’s own abilities and performance
Refer students to Student Resource 11.1, Reading: Biotechnology Employment Overview, and Student Resource 11.2, Wish List: Interesting Jobs. Explain that this assignment will help them think about specific jobs that might interest them as well as the qualities they would need to succeed in those jobs. Ask students to read the directions on Student Resource 11.2 and go over the example as a class. Answer any questions. Instruct students to complete the resource as they read. 
If time permits, take the last few minutes of class to ask students to share one or more jobs they put on their wish list. Tell students to retain this list for future reference. They can show it to guidance counselors or use it to help them decide on which internships or undergraduate degrees they’d like to pursue.
You may wish to gauge student interest in biotech careers by assessing Student Resource 11.2 on a credit/no-credit basis. 
Remind students that for homework they should be continuing to do research on fluorescent soda for their culminating project. Make sure they remember the due date for turning in their research for assessment.

	
	
	CLASS PERIOD 2

	3
	35
	Analysis: What Makes a Good Cover Letter?
Students analyze a sample cover letter and consider the characteristics of an effective one in preparation for writing their own. 
Conduct a brief discussion around the following questions:
What is the purpose of a cover letter?
How can you tell a strong cover letter from a weak one?
Take some volunteer suggestions if there are any—students may not have much experience with this genre. Assure students that they will be better able to answer these questions once they complete the next activity.
Instruct students to look at Student Resource 11.3, Reading: The Cover Letter. Have them read individually for about 10 minutes. Then put them in pairs and distribute highlighters to each student. Tell them to highlight parts of the letter that they think are effective and to write why in the margin. They should also note anything that they think could be improved, and how they would improve it.
After about 10‒15 minutes, display the example cover letter on the whiteboard using a document camera or iPad. Have students come back together as a class to share their thoughts; use the displayed version of the letter to ensure that everyone knows which part of the letter is being discussed. 
Walk through the important points in Student Resource 11.3 to make sure the students capture all of the elements and important qualities of the cover letter.
Explain to students that they are going to use this information to write their own cover letter later in this lesson. 

	4
	15
	Guest Speakers: Preparing to Meet Biotechnology Experts
The purpose of this activity is to prepare students to take an active role when a biotechnology professional or professionals visit the classroom.
Present a brief introduction of any visitors, including a description of their role within the organization they work for. Point out to students that this is an excellent opportunity to learn directly from individuals who work in biotechnology what the work is like and which qualities and experiences are most important.
Ask students to take a moment to think about what they might ask the visiting speakers, and then have them write down two or three questions in their notebook.
Ask students to team up with a partner and share questions. They should copy down any questions from their partner that they think are helpful.
Go around the room and ask each pair to share one question they thought of. Encourage students to copy into their notebook any good questions they hear. Let the students know that you may call on any of them to ask a question, so this list in their notebook is good preparation for that.
Make sure students understand that they are expected to take notes during the speakers’ visit. Have them start a new page in their notebook and label it with the guest speakers’ name and the date of the visit. Suggest that they plan to write down each question as it is asked and then make notes on the important elements of the speakers’ response. Remind them that they should not aim to write down everything that the speakers say but to focus on key points.
Students are now primed to hear from the visiting expert(s).
Gather any research notes that the students have completed for their project and assess them using Teacher Resource 10.10, Assessment Criteria: Project Research Notes. All students need to turn in their notes in time for you to assess them prior to Class Period 5. 

	
	
	CLASS PERIOD 3

	5
	50
	Group Discussion: Asking Experts
Listening to and interacting with a biotechnology expert or experts gives students a chance to ask career-related questions and practice their public speaking skills. 
Begin the class period by introducing the expert(s) you’ve invited. Ask class visitors to briefly describe the following:
Position in the biotechnology field and responsibilities in this role
Work history and how they settled into their current position
Educational background and how educational experiences prepared them for work
Paths that they or their colleagues took to get into biotechnology: what they studied in college, what related service work they did, and so on
Important items to include on a resume to get hired for a job or internship in biotechnology
Views on cover letters. How much do they matter? Did you bring your favorite one of all time? How can they help, or hurt, a candidate?
Use these prompts, together with any additional questions that you think might help, to set context for your students.
Invite students to ask questions. If there are no volunteers, remind students to use the list of questions they made in their notebook. Then ask for volunteers again. If there are still no volunteers, choose a student. 
At the end of the class period, make sure that students have a chance to thank the experts. Tell students that in the next class period they will have time to work on their internship cover letter. Remind them of the due date for turning in their research for assessment. 

	
	
	CLASS PERIOD 4

	6
	20
	Prewriting: Matching Qualifications
This activity will prepare students to write their cover letter and help reinforce the importance of tailoring the letter to the internship description.
Before class begins, determine if you want students to use the example internship ad provided (Teacher Resource 11.1, Example: Internship Ad) or if you want them to write a cover letter for an actual internship. If you prefer having students prepare materials for an actual internship, find one (or an assortment) that would be plausible for your students to participate in. Or you could adapt the example in Teacher Resource 11.1 so that it better fits your students’ qualifications. Make sufficient copies of your preferred internship ad or Teacher Resource 11.1 so that each student has one.
When class begins, refer students to Student Resource 11.4, Assignment: Internship Cover Letter. Briefly review the Assignment Overview section and the assessment criteria located at the end of the resource. Distribute copies of Teacher Resource 11.1, Example: Internship Ad, or provide information about the actual internship(s) you have found for students. Answer any questions students have about the internship ad(s), the assignment, or the assessment criteria.
Referring back to Student Resource 11.3, Reading: The Cover Letter, as a guide, ask students to highlight parts of the internship ad that they think are important and that they should address in their cover letter. Then direct them to the Matching the Qualifications chart in Student Resource 11.4, Assignment: Internship Cover Letter. Walk through the example listed, which corresponds to the cover letter example in Student Resource 11.3.
Ask students to follow that model as they list the qualifications in the left-hand column of the chart that the internship provider is looking for. In the right-hand column, ask them to list any experience and/or qualifications they have that would be relevant to this internship. Point out that even volunteer experience and family responsibilities, such as preparing dinner or babysitting, can be considered work experience for something like an internship. Let students know that they will have a limited amount of time to do this, so they need to use their time wisely.

	7
[image: ]
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	30
	Assignment: Internship Cover Letter
Students use what they have learned in this lesson to write their internship cover letter.
Tell students to begin writing their cover letter. After about 15 minutes of writing, ask students to raise their hands if their drafts are going well. Make note of students who do not raise their hands, and check in with them during the rest of the class period.
Encourage students to confer with each other and to read each other’s draft. Feedback can help them improve their letter a great deal.
When the class period is about to end, let students know that they can finish their letter for homework. Final drafts are due in the next class period. You may want to gauge student understanding by assessing the Matching the Qualifications list students completed in Student Resource 11.4 on a credit/no-credit basis. 
Assess the cover letters using Teacher Resource 11.2, Assessment Criteria: Internship Cover Letter. 
Choose the best letters as examples to keep for future students in this course. Reinforce the point that a cover letter is a powerful tool. Explain to students that it can get you in the door for a job or internship that you really want, or it can keep you out. The more that students practice writing cover letters and get comfortable with describing themselves in many different ways, the better their letters will become.
Explain that in the next class period students will reunite with their project team to see how their research is progressing. Remind students to bring in all their research for Class Period 5.

	
	
	class period 5

	8
	50
	Culminating Project Work: Research Discussion
Students meet with their project team to compare research notes and make important decisions about the production procedures they will recommend for their project. This activity also focuses on the following college and career skills:
Utilizing time efficiently when managing complex tasks
Thinking critically and systemically to solve difficult problems
Return Student Resource 10.10, Notes: Project Research, to students. Ask them to move into their project team and share the research they have done for homework as well as consider any feedback you provided. Tell students that their goal for this class period is to make a decision, as a team, about the specifics of their procedure. Post the following questions on the board or on a sheet of chart paper:
What approach will you recommend to create naturally carbonated soda? Why did you choose this method?
What organism will you use to obtain DNA?
What method will you use to obtain DNA that expresses products for fluorescence?
How will you combine the fluorescent DNA with the microorganisms in your soda?
What challenges to making the fluorescent soda have you identified?
List the questions that need to be answered or problems that would need to be solved to move forward. 
Groups may choose to review all the research first and then answer these questions, or they may choose to try to answer one question at a time, referencing their research as necessary. The important thing is for students to work together, using the research to answer these questions.
You may wish to make computers available in case students need to verify some of their research information. Otherwise, students can write their responses to the questions in their notebook.
Circulate through the classroom and make a point of meeting with each group to answer questions and clarify any misunderstandings students have about the basic science behind what they are attempting to do. If necessary, help students regroup and begin to find a new methodology if their original procedure won’t work.
When approximately 10 minutes remain in class, ask students to begin wrapping up their work. Ideally, the teams were able to answer all or almost all of the questions. If any teams were unable to answer a single one of the questions on the board, ask that team to meet with you outside of class time. Tell students that in the next class period they will be putting together a complete draft of their procedure.

	
	
	class period 6

	
	10
	Culminating Project Work: Annotated Procedure Draft
Students study an example of part of an annotated procedure in preparation for drafting their own.
Ask students to examine Student Resource 11.5, Draft: Annotated Procedure. Explain that their feasibility reports will include an annotated description of each step of the proposed process on how to create the fluorescent soda. It is called an annotated procedure because students are not only explaining the procedure but also using notes to cite sources, references, and issues that are relevant to their ideas. 
Tell students that they will have time during this lesson to create a first draft of their annotated procedure and turn it in for feedback. They will be able to revise it before they finish their report and presentation.

	10
	40
	Culminating Project Work: Annotated Procedure Draft (Continued)
Students develop a draft of the annotated procedure section of their feasibility report.
Ask students to begin working on their annotated procedure draft in Student Resource 11.5, Draft: Annotated Procedure, using the example for guidance. Although everyone should use their copy of Student Resource 11.5 to jot down ideas, tell each group to designate one person to write down the team’s collective working draft. Let students know they will have additional time during the next class period to continue writing their draft.
As students work, circulate through the classroom to answer questions and keep students on task.
When their time is almost up, ask students to prepare their team’s draft of Student Resource 11.5 to submit to you for feedback.
Collect the procedure drafts and read over them. Make sure student work shows that they understand the concept of the annotated procedure, that their procedures demonstrate no significant logistical or scientific errors, and that students are citing their sources. 
Provide feedback in whatever way best suits you and your students, but be ready to provide feedback on all project procedure drafts by the beginning of Lesson 12.


Extensions
Content Enrichment
· Introduce students to some of the self-evaluation tools designed to help people choose a career, such as those in What Color Is Your Parachute? Select a tool or tools appropriate for your students, and have the students complete the tool(s) in the classroom. To find further career resources, check with your school’s career or college office, if one exists.
· Have students write a thank-you note or email to the expert(s) who visited. Tell the students to include specific things they learned from the presentation and to review the note for appropriate language and format. Point out that it’s a good habit to send thank-you notes or emails to people after an in-person interview as well.
· Conduct a Work-Based Learning (WBL) activity: Demonstrate the value of internships by showing students the video "Internships Offer Meaningful Real-World Learning" on Edutopia, at http://www.edutopia.org/is-school-enough-real-world-internship-video. In the video, Noah interns at a nonprofit working to protect his city’s local water source, and he gains both knowledge and skills in the process. Have students think of their dream company or nonprofit and then identify a possible internship position they could hold. Next, have students consider and list possible skills and knowledge they would gain in such a position.

STEM Integration
· Mathematics: Demonstrate how salaries compound over time by having students calculate annual raises. For example, ask them to compare starting salaries of $25,000 and of $40,000, assuming 5% increases each year. Students could also consider the impact of inflation.
· Technology: Provide students with a list of online job boards, such as:
http://sciencecareers.sciencemag.org/
https://www.usajobs.gov/
http://www.massbio.org/careers
http://www.biospace.com/
http://www.pharmadiversityjobboard.com/
http://biotech-careers.org/
http://www.genengnews.com/insight-and-intelligenceand153/24-biotech-and-biopharma-recruiters/77899782/
Then encourage students to find job listings for the roles that most appeal to them. Ask students to explain the factors they think make one type of job more interesting than others—for instance, is advancement, money, or the location of the job key?
Additional Cross-Curricular Ideas
English Language Arts, Science: Have students create a resume of a famous person in a biotech profession. This resume should include education, experience, and skills based on what is known of that person. Make sure students use proper format and display the resume when completed. This can be an effective way of reviewing work from a particular historical period or of introducing real-life biographies into a science class. Examples of famous people in biotechnology: James Watson, Francis Crick, Rosalind Franklin, Sydney Brenner, Fred Sanger, Phil Sharp, Francis Collins, Craig Venter, and Eric Lander. Students may also want to look at the following websites for ideas:
http://www.bostonglobe.com/business/2013/09/14/the-most-influential-women-biotech/gba2RTZ1SuJLt5a9wYwasO/story.html
http://www.fiercebiotech.com/special-reports/23-most-influential-people-biopharma-2014
http://www.fiercebiotech.com/special-reports/25-most-influential-people-biopharma-today
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