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	Grade/ Grade Band: 9th Grade
	Topic: Biology

	Brief Lesson Description: Students will model the structure and function of viruses through an in class activity.  (Lesson adapted from The Science Teacher, “Going Viral”) 

	VA-SOL Standard(s): 
Bio.4 The student will investigate and understand life functions of Archaea, Bacteria, and Eukarya. Key concepts include
a. comparison of their metabolic activities

b. maintenance of homeostasis

d. human health issues, human anatomy, and body systems

e. how viruses compare with organisms 

f. evidence supporting the germ theory of infectious disease

Bio.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations in which 

l. alternative scientific explanations and models are recognized and analyzed

m. current applications of biological concepts are used

	Next Generation Science Standard(s): LS1.A Structure and Function: How does the structure of organisms enable life’s function?

	Essential Question: How do viruses function and replicate? How do they infect a human life? 

	Specific Learning Objectives: The student will be able to:

· Recognize characteristics and functions of a virus 
· Describe how a virus enters a host cell

· Model and understand how a virus replicates 

	Narrative / Background Information 

	Prior Student Knowledge based on the learning trajectory/scope and sequence: 

· Students will already have had a class on the life cycle of a virus as well as types of viruses and their structures 

	Science & Engineering Practices:
· Developing and using models
· Obtaining, evaluating, and communicating information
	How and where in the 5-E sequence are you explicitly teaching the Nature of Science.
· Science is a blend of imagination (state before modeling activity)
· Science is a social activity (state before jigsaw switch)
	Safety Instructions: ​ 

· No food or drink near the laptops

	Pre-conceptions/misconceptions based on peer-reviewed research and conversation with experienced CT: 
· Viruses are living things (Student Misconceptions)
· Viruses can be treated with antibiotics (Student Misconceptions)


Engage: 

· Students will pick up a Virus Packet on the front desk when they come into class. 

· There will be a Do Now on the board when the students come in- Students will make a Venn diagram in their notebooks to compare and contrast the characteristics of viruses and bacteria. Students should focus on shape, structure, and reproduction for the Do Now.

· We will go over these characteristics together on the Promethean Board.
· We will add more characteristics later on in the class period.
· Students can put their binders away.
· Explain that today we will be focusing on specific viruses and how they affect humans. 

· Play “Flu Attack! How A Virus Invades Your Body” video as an intro into the topic of viral infections 

Explore:

· I will split students up into groups of 2 or 3 to form 8 separate groups. They should get out the Virus Packet that they picked up at the beginning of class. 
· Each group will receive a thumb drive with a key attached. (There are four viruses represented: HIV, Hepatitis C, Ebola, and Measles) There will be 2 groups for each virus. 
· Before the students begin, I will explain the instructions.

· “We are about to begin our activity for the day. You and your partners represent a particular virus. Because science is a blend of imagination, the goal of this activity is for us to model how a particular virus attacks a cell and learn about that virus. Now, I have given you a thumb drive and a key. In just a few minutes, you and your partner(s) will locate a backpack that has the lock to your particular key. Once you find the backpack that your key unlocks, you will open the backpack and retrieve the laptop out of the backpack. Can anyone tell me what this action represents if you and your partner are representing a virus? *We are representing a virus attacking a cell, the backpack is the cell and the laptop is the nucleus* Once you open up your laptop, you will insert the thumb drive into the computer and open up the files of the thumb drive. First, you will watch the video on the thumb drive that represents your particular virus. As you watch the video, you will fill out the first page of your Virus Packet. I would encourage you to watch your video multiple times for you and your partner to be experts on your virus. If you do not get all of the information to complete your Virus Packet, there are also other resources on your thumb drive to help you complete it. Once you have completed the first page of your packet, you will wait for further instructions”  
· I will ask students if they have any questions before beginning the activity.
· Students may begin looking for their lock when I say Go! They will have 3 minutes to find the correct backpack otherwise their protein coat will denature! 
· Students will watch their video and fill out the first page of the Virus Packet. They may use headphones to watch the video if need be. 

· I will monitor groups as they are working to help answer any questions.  
· Once all of the groups are finished with the first page of the Virus Packet, students will work with their partner(s) to write a narrative or description about their virus from the information they gathered from their resources. (Each student will have to have his or her narrative written down on a separate sheet of paper to take with him or her to the new group). 

Explain:  

· I will then jigsaw the groups to create groups of 4 (1 for each virus)

· “Because science is a social activity, you will read your narrative to the remainder of the group in order for other students to learn about the other virus.” 
· Each person from the group will be an expert on their virus and read their narrative or description on their particular virus. As the student is sharing the information about their virus, the other group members should be completing the rest of their packet. 

· By the end of the jigsaw, students should have all pages of their packet filled out and have an understanding of each virus. 

· I will monitor groups as they are working to help answer any questions. 

Elaborate:

· Students will return to their normal seats and get out their Venn diagram from the beginning of class.
· We will work as a class to add a few points to the Venn diagram to compare and contrast viral and bacterial diseases and their treatments.

· Students will keep this Venn diagram in their binders.  

Evaluate:

· Students will turn in their Virus Packet and narrative for a grade. 
· I will also use a rubric for their Virus Packet to assess student knowledge on viruses. 

List Specific Accommodations based on IEPs and Teacher Discussions:

· Student accommodations include small group testing or filled out notes. Neither of those will be needed for this lesson. 
· Students will have preferential seating if they need to be up close to the board. 
Differentiation for G&T:

· For the explore section of the lesson, G&T students will be paired together and receive the more complex video on viruses (HIV). 

Differentiation for Students with Special Needs and IEPs: 

· Students with Special Needs will be placed in similar groups so that they can use Ms. Greene (Special Educator) or me for any additional help.  
Materials Needed:

· Laptop cart

· 8 backpacks or bags

· 8 locks and keys

· 8 thumb drives 

· Virus Videos 

· Black thumb drive=Hepatitis C Video, D Lock, Green BP
· Bright blue thumb drive=Measles Video, C Lock, Purple BP
· Blue thumb drive=HIV Video, B Lock, EF BP
· Grey thumb drive=Ebola Video, A Lock, Pink BP
References: 

1. Crawford, C., Beason-Abmayr, B., Eich, E., Scott, J., & Nichol, C. (2014). Going viral: Using laptops, flash drives, and YouTube videos to model the structure and function of viruses. The Science Teacher, 51-56. 

2. Student Misconceptions for Campbell/Reece Biology. (n.d.). Pearson Education. http://www2.westminster.net/faculty/vuckovic/AP%20Bio/AP%20Bio%20Student%20Misconceptions/Chapter%2019%20Student.pdf 
