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Lesson 12
Culminating Project and Course Closure
In this lesson, students complete the final draft of their feasibility reports. They use the feasibility reports to create presentations, which they practice and present to an invited audience. This lesson also gives students an opportunity to consider what they’ve learned during the course by writing reflections. 
Advance Preparation
This lesson includes the final presentation of the students’ culminating projects. The presentation should be a significant event with an invited audience. See Teacher Resource 12.1, Guide: Planning for the Presentation, for details of how to prepare for the event.
In Class Periods 3, 4, 5, and 6, students will need access to computers with PowerPoint or other presentation software to create their presentations (one computer per student).
This lesson is expected to take 9 class periods. The number of class periods needed for this lesson will vary depending on how many culminating project teams you have and whether the culminating project presentations take place during class time.
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Lesson Framework
Learning Objectives
Each student will:
Analyze the feasibility of creating and bringing to market a new biotech product
Demonstrate the ability to develop and present a biotech product feasibility analysis
Summarize key learning across the subject of biotechnology
Evaluate personal experience and performance in the course
Academic Standards
Communicate clearly, effectively and with reason (CCTC Standards 20102, Career Ready Practices 4)
Summarize and explain the larger ethical, moral and legal issues related to biotechnology research, product development and use in society (CCTC Standards 2012, HL-BRD 6)
Determine processes for product design and production and how that work contributes to an understanding of the biotechnology product development process (CCTC Standards 2012, HL-BRD, 5)
Practice speaking and active listening skills (National Health Care Standards 2015, 2.15)
Utilize proper elements of written and electronic communication (spelling, grammar, and formatting) (National Health Care Standards 2015, 2.31)
Recognize methods for building positive team relationships (National Health Care Standards 2015, 8.21)
Utilize current computer hardware and software (National Health Care Standards 2015, 11.11)
Communicate using technology to access and distribute data and other information (National Health Care Standards 2015, 11.21)
Assessment
	Assessment Product
	Means of Assessment

	Organizer: Feasibility Report (Student Resource 12.1)
	Assessment Criteria: Feasibility Report Organizer (Teacher Resource 12.3)

	Culminating project presentation
	Rubric: Culminating Project Presentation (Teacher Resource 12.4)

	Feasibility report
	Rubric: Feasibility Report (Teacher Resource 12.2)


Prerequisites
Completed research and annotated procedure draft for fluorescent soda project
Ability to create slides using PowerPoint
Understanding of major ideas in biotechnology
Understanding of professional attire and behavior
Instructional Materials 
Teacher Resources
Teacher Resource 12.1, Guide: Planning for the Presentation
Teacher Resource 12.2, Rubric: Feasibility Report
Teacher Resource 12.3, Assessment Criteria: Feasibility Report Organizer
Teacher Resource 12.4, Rubric: Culminating Project Presentation
Teacher Resource 12.5, Example: Culminating Project Presentation (separate PowerPoint file)
Student Resources
Student Resource 12.1, Organizer: Feasibility Report
Student Resource 12.2, Organizer: Presentation Planning
Student Resource 12.3, Guide: Presentation Notes
Student Resource 12.4, Feedback Form: Culminating Project Presentation
Equipment and Supplies
LCD projector and computer to view an example culminating project
Whiteboard, blackboard, or flip chart
Sticky notes, approximately 10 per student
Computers with PowerPoint or other presentation software (one for each student)
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Lesson Steps
	Step
	Min.
	Activity

	
	
	Class period 1

	1
	10
	Culminating Project Work: Feasibility Report Rubric
Students review the rubric that will be used to assess their project feasibility report.
Ask students to look at Student Resource 12.1, Organizer: Feasibility Report. Remind students that there are two main components of their culminating project: a feasibility report and a PowerPoint presentation highlighting key points of that report. First, they need to write the report, which will include the annotated description of each step of the proposed process on how to create the fluorescent soda that they have just finished drafting.
Draw students’ attention to the assessment criteria at the end of the organizer and answer any questions.
Next, distribute copies of Teacher Resource 12.2, Rubric: Feasibility Report. Tell students that this is how their report will be assessed. As they work on the different sections of Student Resource 12.1, Organizer: Feasibility Report, they should refer to the rubric to keep in mind the criteria by which their report will be assessed. Answer any questions about the rubric.

	2
	40
	Culminating Project Work: Writing the Feasibility Report Draft
The purpose of this activity is to give students time to review teacher feedback on their procedure draft, make plans for revising their draft, and work on the next sections of their report. It focuses on the following college and career skills:
Utilizing time efficiently when managing complex tasks
Developing awareness of one’s own abilities and performance
Demonstrating teamwork and collaboration
Ask students to move into their project team. Return the procedure drafts with your feedback. Instruct students to read through the feedback, ask questions, and make plans to revise their procedures as necessary. 
Write the following tasks on the board:
Write notes for Sections 1, 4, and 5 in Student Resource 12.1, Organizer: Feasibility Report
Choose a team member to research Section 2, Scaling Up Production
[bookmark: _GoBack]Choose a team member to research Section 3, Potential Environmental, Health and Safety, and Ethical Concerns; Regulatory Needs and Concerns
Choose a team member to write the final draft of Section 4, Challenges and Obstacles
Choose a team member to write the final draft of Section 5, Final Recommendation
Work together to write Section 1, Introduction
Discuss each point with the class. Team members should share what they learned from doing research at home with their teammates, referring to their notes in Student Resource 10.10, Notes: Project Research. Once everyone is in agreement about what each section should include, tell students to write their sections of the feasibility report.  
Answer students’ questions and circulate around the room, helping teams to make progress.
If students have Internet access, an option is to have them use a cloud-based application like Google Docs to upload, edit, and review documents as a team.
Tell students that they will have another class period to write their drafts.

	
	
	class period 2

	3
	50
	Culminating Project Work: Writing the Feasibility Report Draft (Continued)
Students continue developing the first draft of their feasibility reports. 
Students should get to work on their drafts right away. As they do so, check in with each group to monitor progress and trouble shoot.
Before the class period ends, make sure all students understand that they need to complete any remaining revisions of the procedure or other sections of the report for homework. There is no more class time available for doing research or revising the procedure. Tell students that when they give their final presentations, they will also need to turn in a final version of their feasibility report.

	
	
	CLASS PERIOD 3

	4
	25
	Culminating Project Work: Final Draft of Feasibility Report
Students pull together their section drafts and start composing the final draft of their feasibility reports. 
Tell students to look over all their work and decide if more revision and/or research needs to be done. Make it clear to students that they will be creating their presentations in the next class period, so working on the research at home is their only option.
Using Google Docs or some other means of sharing work, instruct students to put all the different sections of the report into one rough draft. They should read through this draft together, noting which sections still need work and deleting repetition. The project team then needs to put one team member in charge of editing the final version of the report, which all team members will review and weigh in on before turning it in. Remind students to refer to Teacher Resource 12.2, Rubric: Feasibility Report, as they work to remind themselves of the criteria by which their work will be assessed. 
Students are unlikely to complete this work in class. Make sure they know what they need to do for homework before moving on to the next step. Once students are done referring to Student Resource 12.1, Organizer: Feasibility Report, collect it and assess using Teacher Resource 12.3, Assessment Criteria: Feasibility Report Organizer.

	5
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	25
	Culminating Project Work: Preparing to Create the Presentation
Students prepare to create their own project presentation by viewing the example presentation and comparing it with a rubric.
Explain that students are going to have another opportunity to view the example presentation (which they saw in Lesson 10), but this time they need to think about how they can create a similar presentation about their fluorescent soda procedure. 
Distribute copies of Teacher Resource 12.4, Rubric: Culminating Project Presentation. Explain that this is how their project presentations will be assessed. Show Teacher Resource 12.5, Example: Culminating Project Presentation (separate PowerPoint file), and ask students to use the rubric to evaluate it. When the presentation is over, discuss students’ thoughts with the class. Encourage them to share how they evaluated the presentation, and take the opportunity to clarify any misunderstandings they have about the rubric.
Note that the example presentation includes audio so that the students have a sense of how to talk about their slides in a professional way. Their own presentations will not have audio because they will be making presentations in person. 
Assure students that you don’t necessarily expect them to be able to write notes at the level of the ones in the presentation. The example presentation is at an advanced level to show students what to aim for, but understandably they may be at a more beginning level of understanding their topic.
Tell students their next step is to decide which team member will be responsible for each part of their presentation. Ask students to use Student Resource 12.2, Organizer: Presentation Planning, to make their decisions.
If time permits, students can move on to the second part of Student Resource 12.2, which guides them through the process of choosing a PowerPoint template. Reassure students that they can also choose a template at the start of the next class period if they are running out of time.
Let students know that in the next class period they will begin putting together their presentations. Remind the students in charge of the final draft of the feasibility report to work on it for homework.  

	
	
	CLASS PERIOD 4

	6
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	50
	Culminating Project Work: Creating the Presentation
Students create the slides for their culminating project presentation. This activity focuses on the following college and career skills:
Demonstrating teamwork and collaboration
Utilizing time efficiently when managing complex tasks
Allow students to meet together with their team briefly at the start of this class period to check in on the progress of their final report draft. Students can also use this time to select a PowerPoint template if they did not choose one during the last class period.
Instruct students to devote this class period to creating the slides for their culminating project presentation. For some students, this may require working closely with a partner; for example, if two students are working together to create the slides about the procedure, they will need to be in close communication with each other. Make sure they understand that each student should be actively working on some of the slides―there shouldn’t be any student sitting and watching another team member do work.
When the period is approximately halfway over, ask students to demonstrate by a show of hands if they are feeling good about how their slides are turning out or if they are having trouble. Make a point of meeting with any students who seem to be having a hard time.
When the class period is almost over, remind students to save their work. Let them know they will have a little more time in the next class period to work on their individual slides, but then they will need to work together to combine their individual slides into a complete presentation. Remind students that the final draft of their report needs to be ready to turn in when they give their final presentation.

	
	
	CLASS PERIOD 5

	7
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	40
	Culminating Project Work: Creating the Presentation (Continued)
Students continue to work on their culminating project presentation, but now they focus on combining the individual slides into a single coherent presentation.
Let students know that they will have most of this class period to work on their presentation. Tell students that although they can continue working on their individual slides, they should plan to devote most of their time in this class period to putting their slides together into one presentation.
Walk students through the specific steps of how to combine their individual slides (this will vary depending on the technology available to your students). Answer any questions. Also talk to students about what they need to do once they have combined their slides: specifically, to work on revising the slides and make sure they all fit together. Give students examples of things they might encounter as they combine their slides, such as:
Repetitive information (the same term or idea is explained on multiple slides)
Missing information (one slide assumes a term or idea was explained earlier, but it wasn’t)
Drastically different tone or style (one slide looks/sounds very professional; the next sounds too casual) 
Talk with students about what they could do to address some of these problems. Then tell students they can either finish up their individual slides or move immediately into combining their slides into one presentation. This is also a time for students to create their introductory and concluding slides for the presentation. Explain what your expectations are for introductory and concluding slides (e.g., an introductory slide should include their names and the name of their product, a concluding slide should sum up the key points of whether they think Super Soda Company should proceed with developing this new product). Students can use the pertinent sections of their feasibility reports to choose what to say on these slides.
Make sure students understand that this is their last class period to work on their presentations; if they do not finish the revisions during this class, they will need to finish for homework.
While students are working, meet with each team, ideally after they have combined their slides. Look quickly through the presentation with them and ask them what consistency issues they see. Point out any significant ones they have missed and offer suggestions about what they could do to make the presentation more cohesive.
When approximately 15 minutes remain in class, ask students to finish up their work and make sure to save their presentation. If students have not finished their presentation, let them know that they will have to finish up their work outside of class. Make sure students are aware that they will be giving their presentations during Class Periods 7 and 8.

	8
	10
	Homework: Writing Presentation Notes
Students develop notes for the slides they will speak about during their presentations.
Point out that students cannot just show their presentation: they have to speak about their work. Tell them that each one of them will be responsible for speaking about the slides he or she developed during class (in other words, if a student made the slides about ethical concerns, he or she will be responsible for talking about ethical concerns during the presentation). The introductory and concluding slide notes will be developed during the next class period.
Take a moment to review Student Resource 12.3, Guide: Presentation Notes, with students. Instruct them to write up their notes for their slides for homework. Let them know that they will be practicing their presentations during the next class period, so their notes need to be ready at the start of the next class.

	
	
	class period 6

	9
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	20
	Culminating Project Work: Presentation Practice
Students practice delivering their presentations.
Ask students to move into their project teams and work together to prepare brief presentation notes for the introductory and concluding slides of their presentation. Then ask students to practice delivering their presentation, using the notes they prepared for homework.
All teams should have the opportunity to run through their presentation at least once, and some teams may be able to get through it twice, in the first 20 minutes of the class period. When that time is up, tell students that they will now practice delivering their speech to another team so they can get some peer feedback on their presentation.

	10
	30
	Culminating Project Work: Presentation Peer Feedback
Students share their presentation with another team to get peer feedback before making their final revisions.
Pair the project teams together and tell them they will give their presentation to the other team and get feedback. Ask each student to offer the following comments in their feedback, being as specific as possible:
Two things the presenting team did really well
Two things the presenting team needs to work on
One team should go first while the other team writes down their feedback. Then the teams switch.
When each team has presented and received feedback, ask the teams to separate and look over the feedback they received. Tell students they can use the last few minutes of class to put the finishing touches on their presentation and make any changes based on their practices in this class period or based on the feedback they received.
When class is about to end, remind students of any specific information they need to know, such as the time and venue for the presentations, how to interact with the invited guests, or appropriate professional attire. Make it clear that students’ presentations―and their feasibility reports―need to be totally finished when they arrive for the next class period.

	
	
	class period 7

	11
[image: ]



	50
	Culminating Project Work: Giving Presentations
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Students display their skills at speaking in front of an audience as they present their idea for creating fluorescent soda. This activity focuses on the following college and career skills:
Demonstrating the ability to speak effectively
Demonstrating the ability to listen effectively
Before class begins, make copies of Student Resource 12.4, Feedback Form: Culminating Project Presentation. Be sure there are enough copies for each audience member (student and adult) to complete a form for each presentation. Also determine how you will collect the feedback forms.
Plan to have about half of the teams present in this class period and half the teams in the next class period. If you are holding an event outside of class time, you may decide to have all of the teams present in the same session.
Before the first team presents, distribute copies of Student Resource 12.4 to each member of the audience (including students who are not presenting). Explain that receiving constructive appraisals of their presentation will help the students to evaluate themselves honestly as well as improve the presentations they give in the future. 
As each team presents, complete Teacher Resource 12.4, Rubric: Culminating Project Presentation. Also collect their feasibility reports (which may be handled electronically).
At the end of the class period, collect the feedback forms for the day’s presentations. Let students know they will receive their feedback forms once all the teams have presented. 
After class, organize the forms by teams and review the forms for any inappropriate comments. Review the feasibility reports and assess them using Teacher Resource 12.2, Rubric: Feasibility Report.

	
	
	class period 8

	12
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	50
	Culminating Project Work: Giving Presentations (Continued)
Students display their skills at speaking in front of an audience as they continue to present their idea for creating fluorescent soda. This activity focuses on the following college and career skills:
Demonstrating the ability to speak effectively
Demonstrating the ability to listen effectively
Before class begins, make additional copies of Student Resource 12.4, Feedback Form: Culminating Project Presentation, as needed.
Before the first team presents, distribute copies of Student Resource 12.4 to each member of the audience (including students who are not presenting). Remind the audience that receiving constructive appraisals of their presentation will help the students to evaluate themselves honestly as well as improve the presentations they give in the future. 
As each team presents, complete Teacher Resource 12.4, Rubric: Culminating Project Presentation. Also collect their feasibility reports.
At the end of the class period, collect the feedback forms for the day’s presentations. Let students know they will receive their feedback forms once all the teams have presented. 
After class, organize the forms by team and review the forms for any inappropriate comments. Review the feasibility reports and assess them using Teacher Resource 12.2, Rubric: Feasibility Report.

	
	
	class period 9

	13
	20
	Culminating Project Work: Reviewing Feedback
The purpose of this activity is to provide students with an opportunity to review and discuss feedback in their project teams.
Ask students to move into their project teams for one last time. Distribute the completed feedback forms to each team and give them time to review and discuss the comments from their audience. When students have finished their discussion, ask them to return to their seats to take a few minutes to assess their own project and their work in this course.
Giving teams time to review feedback on their presentation will help them to understand their strengths and weaknesses. This insight prepares them for future team presentations, as they can use this feedback and apply it in other public-speaking and presentation contexts.

	14
	30
	Notebook Reflection: At the End of the Course 
This activity provides a final opportunity for students to reflect on, and talk about, what they have learned in this course.
Ask students to write a brief response to two of the following prompts:
What did you expect to learn in this course, and how did the course meet (or fail to meet) those expectations?
What are the most important things you learned in this course?
How has your understanding of biotechnology changed during this course?
What is your overall evaluation of this course? Explain.
After about 10 minutes, ask each student to choose one answer to share with the class. Encourage the class to write down anything they want to remember from their classmates’ remarks. Leave several minutes to make any final comments you wish to share with your students.


Extensions
Content Enrichment
Ask students to organize their thoughts about the course once more. This time, however, ask them to comment specifically on which parts of the course they liked the most, which they thought were the most difficult, which they wished they had more time to complete, and so on.  
Encourage students to create a list of ideas, recommendations, and improvements they would make if they had to teach the course the following semester, and to organize these suggestions into categories for presentation.
Instruct each student to write a letter to next year’s class on how to be successful, with hints and suggestions for making the course more successful for the incoming class. Create a binder of these letters to share with next year’s class.
STEM Integration
Technology: Consider asking the students to use their smartphone or camera to film practice presentations, and then have them view the footage to review and improve their performance.
Additional Cross-Curricular Ideas
All other subjects: Tell students to ask other teachers whether an end-of-term summary and evaluation would be valuable in their courses. Students can write a letter to another teacher that makes the case for such an activity.
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