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	Grade: 9
	Topic: Biology

	Brief Lesson Description: Students will learn and explore how bacteria grow and reproduce through a modeling activity, guided notes, and an online virtual lab. 

	VA-SOL Standard(s): 
Bio.1 The student will demonstrate an understanding of scientific reasoning, logic, and the nature of science by planning and conducting investigations in which 

b. hypotheses are formulated based on direct observations and information from scientific literature

c. variables are defined and investigations are designed to test hypotheses

e. conclusions are formed based on recorded quantitative and qualitative data

i. appropriate technology including computers, graphing calculators, and probeware, is used for gathering and analyzing data, communicating results, modeling concepts, and simulating experimental conditions 

Bio.4 The student will investigate and understand life functions of Archaea, Bacteria, and Eukarya. Key concepts include

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

f. evidence supporting the germ theory of infectious disease 

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

	Essential Question: How do diseases from bacteria occur and how do we treat them?

	Specific Learning Objectives: The student will be able to:

· Describe how bacteria grow and reproduce
· Identify importance’s of bacteria
· Describe how bacteria cause diseases and ways to prevent and treat them

	Narrative / Background Information 

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

· Students can differentiate eubacteria and archaebacteria
· Students know characteristics of bacteria
· Students know how to form a hypothesis and assign variables in an experiment

	Science & Engineering Practices:
· Planning and carrying out investigations
· Analyzing and interpreting data
· Obtaining, evaluating, and communicating information
	How and where in the 5-E sequence are you explicitly teaching the Nature of Science.
· Science demands evidence (explicitly explained during Elaborate in introduction for Virtual Lab)
	Safety Instructions: ​ 

· No food or drink near the laptops

	Pre-conceptions/misconceptions based on peer-reviewed research and conversation with experienced CT: 
· All microbes are harmful (Coil, 2011)
· Antibiotics work on all microbes (Coil, 2011)


Engage: 

· Students will come in and pick up the handouts for the day on the front table

· Students will have a Do Now projected on the board: What are at least two things you remember about bacteria from last class? What do you hope to learn about bacteria today in class? 
· Students are to write down the date, question, and answer on a sheet of paper to put in their binder.

· Go over the Do Now on the Promethean Board- Open ended Do Now question will guide discussion about the characteristics of bacteria. Will ask students to share what they remember and what they hope to learn. I will write these on the board. Introduce growth and reproduction of bacteria.  
· Show students video “Monsters Inside Me” as an introduction to bacterial diseases (Vibrio vulnificus). 
· Talk briefly about what we saw in the video and how it relates to the activities in class for the day.  

Explore:
· Students will be spilt up into groups of 4 or 5. Each group will draw out of a bin what type of bacteria growth their group will represent (binary fission, conjugation, or formation of endospores). 

· Each group will get enough Playdough to represent their type of bacterial growth.

· Students will use a blank piece of paper and make 3 columns. One for binary fission, one for conjugation, and one for formation of endospores. Students will use this sheet of paper to draw a representation of their Playdough model on the paper and while the other groups are presenting, they are to draw their classmates’ models on their paper. 

· Students will explore and research their type of bacterial growth using their iPads or the textbook and use the Playdough to model and represent their findings.

· Each group will briefly show and describe their bacterial growth model to the class (does not have to be long, could be less than a minute). Again, while other groups are showing to the class, the other students are to draw what the model looks like on their paper. 
· I will use the Promethean Board to help the students with their drawings to draw along with the presentations. 

· Students will place their paper in their notebooks. 

· Clean up Playdough and have students get back to their seats and get out their Bacteria: Growth, Reproduction, and Importance Notes.   

Explain:  

· “Now that we have an idea of how cells grow and reproduce, we will dive in a bit further to learn about the importance of bacterial reproduction.” 
· Lecture on Bacteria: Growth, Reproduction, and Importance. 

· Students will fill out guided notes during lecture. 

Elaborate:

· Students will put away their notes and get out the “What Kills Germs Lab” Handout.

· Students will get into the same groups from earlier. Although students are in groups, each student is responsible for filling out the data chart and answering the post lab questions.

· One student from each group will grab a laptop from the laptop cart.

· Groups will go to the website http://www.glencoe.com/sites/common_assets/science/virtual_labs/LS08/LS08.

 HYPERLINK "http://www.glencoe.com/sites/common_assets/science/virtual_labs/LS08/LS08.html" 
html to bring up the virtual lab.

· Once all of the groups have the website up, we will go over the lab together. I will read the first 2 paragraphs and then have students volunteer to finish the remaining of the introduction. I will briefly go over the procedure of the lab, but the students should read in detail how to conduct the lab. 

· I hope to have a prepared petri dish with grown bacteria to show to the class. They can pass it around to see what they will be doing in a virtual representation. 

· “In this lab you will put different species of bacteria on an agar plate, and treat each plate with the 7 different antimicrobial agents. Make sure to use the “Microbiology” Book to fill out the top row of your chart as well as the description column for each antimicrobial agent. After you prepare your plate, you will place it in the incubator for the bacteria to possibly grow and reproduce. You will then take the plate out of the incubator and measure the diameters of the zones of inhibition around the disks and record that measurement in your chart. NOS: Science demands evidence! You will do this for each strand of bacteria. Once you have done all of your trials and have recorded your data, use the lab handout and your data to complete the lab conclusion questions. If you do not finish these questions in class today, they will be homework.” 

· During lab, I will be walking around to clarify directions and help students with anything during the lab. 

Evaluate:

· During the last five minutes of class, we will have a discussion based on the first four questions on the post-lab handout to see if students came up with a hypothesis for the experiment and can break down the variables in the experiment.
· If students have completed their lab handout, I will collect them.
· If they did not finish, they can turn it in at the beginning of next class.  
· Lab handouts will be graded by a point system for correct answers. 
· I will also use a rubric to assess the post-lab answers and student knowledge. 
List Specific Accommodations based on IEPs and Teacher Discussions:

· Students will receive completed notes instead of guided notes based on accommodations.
· Students with accommodations will have preferential seating. 
Differentiation for G&T:

· Students that are G&T will be placed in leadership roles during group activities. 
Differentiation for Students with Special Needs and IEPs: 

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

· Laptop cart

· PowerPoint: Includes Do Now Question and Answer, “Monsters Inside Me” Video, Bacteria Reproduction Activity, Bacteria: Growth, Reproduction, and Importance Notes, and What Kills Germs Lab quick directions. 

· Print out: Bacteria: Growth, Reproduction, and Importance Guided Notes
· Print out: What Kills Germs Lab Handout and Chart
· Playdough- about 10 containers 
· Textbooks- about 5
· Students can use iPads if they have them 
· 6 slips of paper (2 of each bacterial growth)
· Bin for slips of paper 
· Grown bacteria in petri dish 
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