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	Lesson Plan Title

	What are germs: bacteria vs. viruses

	Discipline and Topic

	This lesson will take place after the students have learned about eukaryotic cells and their major functions. This lesson takes place late in the school year so it is also gives a chance to review some of the previous terminology. This lesson is for a biology class and is only one part of a rather extensive unit about cells. 

	Target Population

	This lesson will be presented in a 9th grade biology class with 26- 32 students. Each class period is approximately 50 min. 
· General Characteristics:  9th grade, 14 or 15 years old
· Entry Competencies: The learners will have background knowledge about cells and should already know the difference between prokaryote and eukaryote. Also the students will already know how to post and comment on the class Google Doc.
· Learning Styles: The class has varied learning styles and this lesson will incorporate, reading, writing, listing and creating in order to reach all students. 

	Curriculum Alignment and Standards

	Oklahoma Priority Academic Student Skills (PASS)

Process Standard 2: Classify - Classifying establishes order. Objects and events are classified based on similarities, differences, and interrelationships. The student will accomplish these objectives to meet this process standard. 
1. Using observable properties, place an object or event into a classification system. 

2. Identify the properties by which a classification system is based.

Standard 1: The Cell – Cells are the fundamental unit of life, composed of a variety of structures that perform functions necessary to maintain life. The student will engage in investigations that integrate the process standards and lead to the discovery of the following objectives: 
1. Cells are composed of a variety of structures such as the nucleus, cell/plasma membrane, cell wall, cytoplasm, ribosomes, mitochondria, and chloroplasts. 

a. The cell/plasma membrane functions (i.e., active transport, passive transport, diffusion, osmosis, and surface area to volume ratio) to maintain homeostasis. 

b. Differentiate among hypotonic, hypertonic, and isotonic conditions. 

c. Compare and contrast prokaryotic and eukaryotic cells. 

2. In multicellular organisms, cells have levels of organization (i.e., cells, tissues, organs, organ systems, organisms). 

3. Specialized cells enable organisms to monitor what is going on in the world around them (e.g., detect light, sound, specific chemicals, gravity, plant tropism, sense organs, homeostasis).



	ISTE NETS Standards

	Students:

1) Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology.
c. Use models and simulations to explore complex systems and issues
Teacher:
2) Teachers design, develop, and evaluate authentic learning experiences and assessments incorporating contemporary tools and resources to maximize content learning in context and to develop the knowledge, skills, and attitudes identified in the Standards

c. Customize and personalize learning activities to address students’ diverse learning styles, working strategies, and abilities using digital tools and resources

	Goals

	Students will understand the commonality and differences of bacteria and viruses as well as benefits and harms of bacteria.

	Objectives (State)

	· Using the worksheet and notes the students will explain the difference between bacteria and viruses in writing.

· After completing the worksheet the students will list two benefits and detainments to bacteria with relation to real life situations.

· Students will create and present a digital “Wanted Poster” correctly depicting and describing a bacteria or virus. 

	Underlying Educational Theory

	There is a small aspect of behaviorist learning theory because the students are practicing facts that they have previously learned and going over them to reinforce the terms and definitions. The students will also use cognitivist because the students are taking old information and adding in new information they are able to transfer the information into long term memory. Also the use of a song in this lesson aids in the transfer of knowledge. 

	Materials Description and Timing

	*Audio track of the song “Germs” by Weird Al Yankovic (capability of playing the song so the class can hear it several times)

http://www.youtube.com/watch?v=wqSKqS91UdA
*Science Text book: for the students to complete the guided notes

*Digital story created by the teacher:  Depicts bacteria and viruses to the song
*Bacteria vs. Virus guided notes: These notes are completed before class using the text book. They could also be an in class assignment. 
*Worksheet with the song lyrics: Provided after the students hear the song 
*Class set of computers: For the completion of the project presenting one virus or bacteria using the presentation of their choice. 

*Printer: To print out projects

*Projector: Show digital story and student projects
*Virus pencil topper: A visual representation of a virus along with knowledge 

*List of Viruses and Bacteria: Students will choose one to complete their project

*Bacteria and Virus Quiz
*Google docs: I create this and invite students at the start of year. They will share their projects and comment on others 

	Supplemental Materials/Links

	This will have to be adjusted to your local text book.

Pictures of bacteria and viruses will help make the discussion more meaningful

I have also extended this lesson by growing bacteria in petri dishes. The students swab common school surfaces and we see what grows in a week. This lesson can be linked to that and we can test if bacteria are really everywhere or all over the body (within reason). 

I have also had the students in the past watch a video about parasites and bacteria that live in humans with this lesson. There is a complete TV series on it but one of the earlier ones I have used before to expand the concepts

	Lesson

	Day 1:
The song is playing as an introduction and attention getter when the students first enter the classroom. 

The students are asked to get out their Virus vs. Bacteria notes and I briefly check for completion. (a check at the top or a minus sign)

Next is a brief class discussion about viruses and bacteria, using the notes as a guide I ask questions about shape, type and living or nonliving. 

I then play the song with the digital story and ask some of the same questions to see if their view has changed or if they can pick out any more details now that they know more.

Then the students are to complete the worksheet using the song lyrics. It is transferring much of what we discussed as a class on to the paper. Some of the answers are ambiguous since I want their thoughts on a particular phrase and what it might mean to them. 

As a closing summary we discuss what some of the different responses are on the paper. As homework the students are given the virus pencil topper, so faster working students may work on these while waiting for others to finish. 

Day 2:

The students choose from the list of possible viruses and bacteria, then they complete a “Wanted Poster” to present all relevant areas of the virus or bacteria. The students can create their poster in Microsoft Word or another program approved by the teacher.

By the end of the day the projects have to be posted the project to the class Google Doc. They have already done this by this time in the year so are aware of how and where

.

The students will be required to post two constructive comments by the end of day three.

Day 3:
I will show any great examples of the projects as a review. 
Students take quiz

Start next topic


	Assessment of Students

	Criteria

Quality

5

4

3

2

0

Virus vs. Bacteria homework notes

Completed

More than half completed but not finished

Not completed

“Germs” Worksheet with the song lyrics
Completed worksheet and added two comments to discussion

Completed work sheet and added one comment to discussion

Completed worksheet and added not information to discussion

Completed half of worksheet and provided one or more comments in discussion

Completed less than half of the worksheet and provide no comments during discussion

Virus pencil topper 

Completed with 90% correct

Completed with 80% correct

Completed with 70% correct

Completed with 60% correct

Not completed or completed with fewer than 60% correct



	Wanted Poster Rubric

10pts

5pts

0pts

Size and Title

8.5x11 or larger and clear legible name of virus or bacteria

Too small or title hard to read

Too small and title hard to read

Artwork

Accurate, relevant pictures with citations

Picture with no citation

No picture

Information

Host, Transmitted, symptoms, treatment, discovery date

Half the necessary information

No information or not cited

Added to class Google Doc
Uploaded to Google Doc
Not uploaded to Google Doc 
Comments 

Commented to two other projects

Commented on one project

Commented on no projects



	Evaluation of Students and Lesson 

	I will use a formative evaluation through the bacteria and virus quiz. I want 90% of my students to get a70% or higher on the quiz. For more informal evaluation I will look at the discussion responses on the web site and the Wanted Posters to see if the students could assimilate the knowledge into their own words. At the end of the lesson I will also discuss with the students what they felt they learned the most from. 



	Low Tech Modification

	If I do not have the ability to play the song through the computer then I can play it off of a CD (yes I have that too). If not then just discussion the lyrics and what they mean will be sufficient. For the other modifications, if no computers are available then the “Wanted Posters” can be hand made on plain sheets of paper and posted in the room. Sticky notes can be used to facilitate the discussion. Students will post two sticky note on separate posters and then the author can look at the notes. 


VIRUSES

Viruses are classified as living/non-living (circle one)

	Structure
	Function
	Picture

	Nucleic acid

(DNA or RNA?)


	
	

	Capsid


	
	

	Envelope


	
	


	How are Viruses Named
	


T/F: Some viruses can cause cancer.
List 5 viruses.

1.






4.

2.






5.

3.
	Statement
	Lytic cycle
	Lysogenic Cycle

	Viral genes are expressed immediately after the virus infects the host cell.
	
	

	Many new viruses are assembled.
	
	

	This cycle is preceded by a virus entering a host cell.
	
	

	Viral DNA is integrated into the host cell’s chromosome.
	
	

	Viruses are released from the host cell by lysis or exocytosis.
	
	

	Reverse transcriptase is used to make DNA from the RNA of a retrovirus.
	
	

	A provirus is replicated along with the host cell’s chromosome.
	
	

	Retrovirus
	What:
	Example:


How are viruses being used in gene therapy?
BACTERIA

Bacteria are classified as living/non-living. (circle one)

	Archaebacteria
	
	Eubacteria

	
	What
	

	1.

2.

3.


	Where
	1.

2.

3.


	Structure
	Function
	Picture

	Capsule


	
	

	Cell wall


	
	

	Chromosome 

(DNA or RNA?)
	
	

	Flagellum


	
	

	Plasmid


	
	

	Pilus


	
	

	Plasma membrane


	
	


	Bacterial Types

	Shape
	Name
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	Reproduction

	Binary fission


	

	Sexual reproduction


	


	Harmful (Diseases)
	Helpful

	
	

	
	

	
	

	
	

	
	

	
	


“Germs” by Weird Al Yankovic

Sometimes I really want to be alone
But that's one state I'm never in Why?______________________________________________________________
Because I know that I've got millions upon millions
Of tiny, one-celled organisms living on my skin What is another term for one-celled?​​_______________________

(Germs) I rub and scrub until my flesh is raw and bleeding
(Germs) But they just come right back again
(Germs) I can't even see'em, Why and what is the term?______________________________________________
but I know they're up to something
Hey, don't touch that - you don't know where it's been!

They're all over me Is the good or bad? Why?
They're inside of me Is this true? If so what is an example?___________________________________________
Can't get'em offa me
I'm covered with... microscopic bacteria What does microscopic mean?__________________________________
What do they want from me
What'll they do to me? List two examples of what bacteria can do.​​​​​​​​​​​​​​​_____________________________________
There's no escape for me
I'm crawling with... microscopic bacteria

Now if I ever dare to go to sleep
That's when they start their sneak attack
In the morning I wake up in utter horror
To find my teeth are covered with bacterial plaque Is this true, does it only happen when sleeping? ____________________________________________________________________________________________

(Germs) Can't get those parasitic creatures off my face What does parasitic mean._________________________
(Germs) And there's more comin' every day
(Germs) I never said that they could camp out on my body
I wish they'd pack their tiny little bags and move away Are all bacteria parasitic?___________________________

They're all over me
They're inside of me
Can't get'em offa me
I'm covered with... microscopic bacteria
What do they want from me What conditions are optimal for most bacteria?​​​_____________________________
What'll they do to me?
There's no escape for me
I'm crawling with... microscopic bacteria

They're creepin' around my shorts
They're under the bathroom sink
They're ridin' inside my car
They're swimmin' in every drink
They're hidin' between my toes
They're lurkin' in every kiss
I got'em way up my nose What are some common surfaces at school where bacteria counts are high? What parts of the body have high bacterial counts? _____________________________________________________
In every orifice
I'm gonna show them who's boss
I'm gonna get even yet
Just gimme some Lysol spray
Just hand me a moist towelette Describe the benefits and drawbacks to using hand sanitizer. ____________________________________________________________________________________________

Don't tell me I'm paranoid
I know that they're after me
Look under the microscope
See??

They're all over me
They're inside of me
Can't get'em offa me
I'm covered with... microscopic bacteria
What do they want from me
What'll they do to me?
There's no escape for me
I'm crawling with... microscopic bacteria

They're all over me
I can feel'em all over me Can bacteria be felt?______________________________________________________
Over every part of me
Microscopic bacteria
I know they're watching me Is this realistic?________________________________________________________
They're always watching me
They're coming after me
Microscopic bacteria
Won't somebody help me
Please sombody help me What kills bacteria but not viruses?​​​​​​​​​​​​​​​​​​_________________________________________
You've got to believe me
They're out to get me
They wanna control me
They wanna destroy me
They're tryin' to kill me
It kind of upsets me Do we want to get rid of all the bacteria on our bodies? Why or why not? ____________________________________________________________________________________________

Additional Comments

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Virus or Bacteria Wanted “Poster”

Guidelines:


· Minimum size is 8.5” X 11” (standard piece of copy paper)

· Include a title
· Include a colored picture—Internet, or other source—please SITE your source

· If you use any pictures from a book, internet, etc. be sure to include citations below each picture

· picture cannot be less than 10 cm X10 cm

· Picture can be of the virus/bacteria, how it is transmitted, or how it appears in/on the human body

· Below the picture, you must include information IN YOUR OWN WORDS on 

· host or hosts (What organisms are affected/infected?)

· how it is transmitted  (How is it passed from organism to organism?)

· symptoms—how it affects humans

· curable/treatments/drugs, their effectiveness, and if there is a vaccine, the date it was invented and kind of vaccine

· When was this discovered?

· Who discovered it?  may not be known

· prevention methods

· If it’s a virus—how virulent (or strong) is it?

· Other interesting information you would like to include

· Make sure the information is easy to read (correct font and color)
· Websites

· www.cdc.gov
· www.nih.gov
Other Information:
1. Late penalty is one letter grade a day from your point total on this assignment.

2. This is worth 50 points.
3. Creativity is encouraged.

4. Plagiarists will receive a zero.
List of Bacteria and Viruses for the Wanted Poster

1. Anthrax

2. Campylobacter

3. Chlamydia

4. Colorado tick fever virus

5. Cytomegalovirus

6. Diphtheria

7. E. coli 0571

8. Ebola

9. Fifth disease

10. Giardia

11. Gonorrhea

12. Hand, foot, mouth disease

13. Hantavirus

14. Hepatitis A

15. Hepatitis C

16. Hepatitis B

17. Herpes

18. HIV

19. Infectious mononucleosis

20. Influenza

21. Marburg virus

22. Measles

23. Meningococcal disease

24. Methicillin-resistant Staphylococcus aureus
25. mumps virus

26. Pertussis

27. Polio

28. Rabies

29. Salmonella 

30. Shigella

31. small pox

32. Streptococcus pneumoniae

33. Tuberculosis

34. Tularemia

35. West Nile virus

36. Yaba monkey tumor virus

37. yellow fever virus

38. Yersinia pestis plague

VIRUS & BACTERIA QUIZ
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Identify the following structures of a bacteria cell.

1. Structure A


2. Structure B

3. Structure C

4. A _____ allows one bacteria to transfer genetic material to another bacteria for sexual reproduction.

A. capsule     B. plasmid     C. pilus     D. cell membrane

5. A flagellum allows bacteria to _____.

A. reproduce     B. attach to a host     C. move     D. maintain its shape

6. Which of the following environments would you find archaebacteria?

A. locker room     B. between your toes     C. in yogurt     D. hot, acidic sulfur springs

7. _____ is a type of reproduction that allows bacteria to make an identical copy of itself.

A. sexual     B. meiosis     C. binary fission     D. replication

8. Identify the following type of bacteria: 


A. spirochete     B. bacillus     C. streptococcus     D. staphylococcus

9. Identify 1 harmful disease caused by bacteria.

10. Give an example of bacteria being useful/helpful.
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11. Why are viruses NOT classified as living things?
 Draw a picture of a virus and label the following:

12. nucleic acid

13. capsid
14. envelope
15. Identify the structure at the right: 

A. bacteria     B. capsid     C. bacteriophage     D. pilus

16. Viral DNA is integrated into the host cell’s chromosome in the _____ cycle.
A. lytic     B. lysogenic     C. bacteria     D. virus
17. [image: image9.emf]Viruses are released from the host cell by lysis or exocytosis in the _____ cycle.
A. lytic     B. lysogenic     C. bacteria     D. virus
18. Give an example of a virus that causes cancer.
19. Is the structure at the right a bacteria or a virus? 
20. Which of the following is caused by a virus?
A. strep throat     B. influenza     C. swiss cheese     D. MRSA staph infection

***Example***       ***Think what is this missing?***
[image: image10.png]VIRUS EBOLA

FIEVRE HEWORRAGIQUE




[image: image11.png]


WANTED:  Ebola Hemorrhagic Fever

Discovery: Initially recognized in 1976, but thought to be around since 1950s. Uncertainty 

with this virus exists because the outbreaks occur in remote parts of Africa 

and because scientists are not sure of the source—assumed to be an animal.
Host:  Hypothesized to be an animal native to the African continent

Initial Transmission: initial or first contact has not been 

determined; assumed to be through contact with an 

infected animal

Person-to Person Transmission: direct contact with blood and/or 

bodily secretions; contaminated needles or other objects; nosocomial

Symptoms: within the 1st few days—fever, headache, muscle aches, 

stomach pain, fatigue, and diarrhea (some have had 

sore throat, hiccups, rash, red and itchy eyes, 

vomiting blood, bloody diarrhea)



 within a week—chest pain, shock, and death (some: blindness 

and bleeding)

Prevention: None known for initial contact because the vector is unknown.  

Once a person is infected, he is completely isolated, all 

equipment/objects around the patient must be sterilized, 

doctors & nurses completely gloved, gowned and goggled.  

Total isolation from other patients is necessary.

Treatment: None.  Currently, scientists are working on a vaccine similar to 

  the one for the flu.

Fact: Depending on the strain the death rate is anywhere from 50 to 90%.  

The movie Outbreak is based on Hot Zone, a true story about Ebola.

