I.
Grade Level / Unit Number:  8th Grade / Unit 9

II:
Unit Title:  There’s a Small World
 Out There!


III.
Unit Length:  2 Weeks


IV.   
Major Learning Outcomes:  The student will be able to . . . 

a.  describe how microbes are classified.

b.  identify microbes in the body.

c.  compare and contrast different protists such as Euglena, Amoeba, 

     Paramecium, and Volvox.

d.  investigate methods protists use to obtain food.

e.  investigate methods protists use for locomotion.

g.  identify microbes that are pathogens.

h.  compare and contrast viruses and bacteria.

i.   describe how infectious disease spreads.

j.   identify diseases caused by viruses, bacteria and protists.

k.  compare and contrast vaccines and antibiotics.

l.   identify ways to reduce the risk of infection.

m. investigate products used for anti-microbial purposes.

n.  describe careers in biotechnology. 

o.  describe the economic benefits of biotechnology to North Carolina.

p.  describe ways that biotechnology is used and how it affects our daily life.
V.     Objectives Included:

	Number
	Competency or Objective
	RBT Tag

	6.03
	Compare life functions of protists:

- Euglena.                      - Paramecium. 

- Amoeba.                      - Volvox.
	B2.6 (comparing, contrasting)

	7.01
	Compare and contrast microbes:

· Size, shape, structure. 

· Whether they are living cells.
	B2.6 (contrasting, comparing)

	7.02
	Describe diseases caused by microscopic biological hazards including:

· Viruses. 

· Bacteria. 

· Parasites. 

· Contagions. 

· Mutagens.
	B2.3 (categorizing)

B2.2 (instantiating)

	7.03
	Analyze data to determine trends or patterns to determine how an infectious disease may spread, including:

· Carriers. 

· Vectors. 

· Conditions conducive to disease. 

· Calculate reproductive potential of bacteria.
	B2.4 (abstracting)

B2.5 (inferring)

	7.04
	Evaluate the human attempt to reduce the risk of and treatments for microbial infections including:

· Solutions with anti-microbial properties. 

· Antibiotic treatment. 

· Research.
	B5.2 (judging)

B4.3 (determining)

	7.05
	Investigate aspects of biotechnology including:

· Specific genetic information available. 

· Careers. 

· Economic benefits to North Carolina. 

· Ethical issues. 

· Impact for agriculture.
	B2.4 (summarizing, abstracting)

A2.5 (inferring)


VI.
English Language Development Objectives (ELD) Included (see Appendix for 

        
Summary of ELD Standard Course of Study):  

	Proficiency Level
	Listening
	Speaking
	Reading
	Writing

	Novice Low
	1.03
	2.03
	3.03
	4.06

	Novice High
	1.02
	2.05
	3.03
	4.02

	Intermediate Low
	1.01
	2.04
	3.02
	4.05

	Intermediate High
	1.04
	2.05
	3.07
	4.02

	Advanced
	1.02
	2.06
	3.04
	4.04


VII.
Materials / Equipment Needed:
*Always use appropriate safety equipment when experimenting.  Goggles are required with any chemicals, projectiles, or open flame.

	Part I
	Chart paper or newsprint
Pictures of microbes

Cardstock

Zip-top bags

 “Let’s Get Small” – additional activity for EXPLORE

· Meter stick or ruler 

· Magnifying glass 

· Access to an empty parking lot

· Depending on the type of space you have, you’ll need either a box of sidewalk chalk (parking lot or patio)

· A hair pulled from your head or taken from your brush or comb 

· Print-out of Microbe Reference Chart –provided online

Toothpicks

Microscope slides

Coverslips

Microscopes

Methylene blue stain

“Yeast on the Rise” – optional activity for ELABORATE

· 2 cups of flour (plus a little extra) 

· 4 medium-sized bowls 

· 2 packages of rapid-rise yeast 

· Access to warm water 

· 6 teaspoons of sugar 

· A sweetener besides sugar, such as honey or artificial sweetener 

· 24 clear drinking straws (must be clear) 

· 24 clothespins 

· Measuring spoons 

· ¼ cup measuring cup 

· Spoon 

· Metric ruler 

· Permanent marking pen 

· Notebook and pen or pencil 

· Clock, watch or timer
Small pictures of same microbes used in EXPLORE

	Part II
	Petri dish
Agar
Swab
Microscope

Card stock or heavy construction paper

Reference materials

Projector

Computer to View PowerPoint

	Part III
	Ammonia 
Small beakers

Glo-Germ (optional)

Small cups or clear film canisters
“Virus Detection Solution” = phenolphthalein solution

Pipettes or droppers

Baking soda
Water

Cardstock or construction paper for foldables
Calculator

Graph paper

	Part IV
	Strawberries                                            Salt
Zip-top bags                                            1000 mL beaker or container
Round coffee filters                                  Ice
5 oz. bathroom cups                                91% alcohol or 95% ethanol
Clear shampoo                                        clear shampoo


VIII. 
Big Ideas (from Support Documents):
Microbiology as a basic science explores microscopic organisms, including viruses, bacteria, protozoa, and some fungi and algae. These organisms lack tissue differentiation, are unicellular, and exhibit diversity of form and size.


In the medical field, scientists study microbial pathogens (disease-causing agents), to find methods for prevention and treatment of disease. Improvement in public health depends upon state-of-the-art biomedical research to explain how microbes cause infectious diseases in both plants and animals. To analyze data, scientists use various techniques and strategies, including computer modeling, cell culture, animal models, and clinical trials in humans.  Safe handling and hygiene as well as various anti-microbial chemicals can be used to reduce the risk of and the treatment of these infections. Industrial microbiology involves quality control in preventing growth and contamination of products leading to food spoilage, and the production of pharmaceuticals. The health of humans and earth depends on microbes. 

Understanding of the microbial world has led to the emerging field of biotechnology which has given us many advances and new careers in medicine, agriculture, genetics, and food science. Biotechnology, while it has benefited North Carolina in many ways, has also raised many ethical issues for an informed community to consider. As we increase our knowledge and make advances in technology we are able to reduce the threat of microbial hazards.

IX.  
Unit Notes:  Before starting this unit, you will need to do the following:
1. Before you begin Part 1: EXPLORE, gather pictures of various microbes.  There are websites that have pictures you can use.  Be sure to include pictures of all the types of microbes (bacteria, virus, protists, and fungi).  Make copies of the microbes so that each group has a set of cards.  Use cardstock and laminate the pictures so they will last longer.   It is also a good idea to number the cards.  Place cards in a zip-top bag for each group.  See websites listed in “Additional Resources” for pictures of microbes.
2. The American Society for Microbiology has a great website called “Microbe World.”  There are many resources available for teachers and students including experiments that are appropriate for this unit.    www.microbeworld.org 
3. You will need to prepare the “virus detection solution” for the EXPLORE, Part 3 ahead of time.
4. You will need to prepare the buffer solution for strawberry DNA extraction ahead of time for the EXPLORE, Part 4.
            Recipe for Buffer Solution:  To make one liter, mix 100 ml clear shampoo 
            without conditioner, 15 g NaCl, 900 ml water.  
5. There are several kits available for this unit.
a. DNA Extraction – You can use a kit from Carolina Biological (Strawberry DNA Extraction #21-1338).
b. Modeling DNA - You can provide a kit, such as the one from Carolina Biological (Understanding DNA, #21-1334) for students to make a model of DNA.  
X.
Global Content:   
	NC SCS Grade 8
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01,1.02, 1.08

6.03, 7.01
	Conveying thoughts or opinions effectively
	Engage Part 1, Explore Part I

Explore Part 3, Explain Part 3
Engage Part 4, Elaborate Part 4

	1.05,1.10
	When presenting information, distinguishing between relevant and irrelevant information
	Elaborate Part 4

	1.04
	Explaining a concept to others
	Engage Part 1, Explore Part I, Elaborate Part 4

	
	Interviewing others or being interviewed
	

	
	Computer Knowledge
	

	1.09
	Using word-processing and database programs
	Elaborate Part 2, Evaluate Part 2, Elaborate Part 4

	1.07
	Developing visual aides for presentations
	Explain Part 1, Evaluate Part 2, Explain Part 3, Elaborate Part 4, Evaluate Part 4

	1.08
	Using a computer for communication
	Evaluate Part 4

	2.04
	Learning new software programs
	Evaluate Part 4

	
	Employability Skills
	

	1.02
	Assuming responsibility for own learning
	All Activities

	
	Persisting until job is completed
	All Activities

	1.03
	Working independently
	Evaluate Part 2, Elaborate Part 4, Evaluate Part 4

	7.05
	Developing career interest/goals
	Evaluate Part 4

	1.08


	Responding to criticism or questions
	

	
	Information-retrieval Skills
	

	1.09

3.06, 5.04, 5.05, 7.05
	Searching for information via the computer
	Elaborate Part 2, Explain Part 3, Elaborate Part 4

	1.08

7.05
	Searching for print information
	Explain Part I, Elaborate Part 2, Explain Part 3, Elaborate part 4

	1.09

2.02, 7.05
	Searching for information using community members
	

	
	Language Skills - Reading
	

	1.03, 1.05
	Following written directions
	Explain Part I, Elaborate Part 1, 

	1.05, 3.08

4.08, 4.09, 4.10, 5.02
	Identifying cause and effect relationships
	Explain Part 3, Elaborate Part 4

	1.10

6.04
	Summarizing main points after reading
	Explain Part I, Elaborate Part 2, Explain Part 3

	1.07

1.08
	Locating and choosing appropriate reference materials
	Elaborate Part 2, Explain Part 3, Elaborate Part 4

	1.10
	Reading for personal learning
	

	
	Language Skill - Writing
	

	5.02, 7.02
	Using language accurately
	Elaborate Part 2, Evaluate Part 2, Explain Part 3, Elaborate Part 4, Evaluate Part 4

	1.07

1.08

1.10
	Organizing and relating ideas when writing
	Explain Part 1, Elaborate Part 2, Elaborate Part 4

	1.10
	Proofing and editing
	Elaborate Part 2, Elaborate Part 4

	2.04

7.05
	Synthesizing information from several sources
	Explain Part I, Elaborate Part 2, Elaborate Part 4

	1.10
	Documenting sources
	

	2.03
	Developing an outline
	

	1.05
	Writing to persuade or justify a position
	

	1.09
	Creating memos, letters, other forms of correspondence
	Elaborate Part 2, Elaborate Part 4, Evaluate Part 4

	
	Teamwork
	

	1.01

1.05
	Taking initiative
	

	
	Working on a team
	Engage Part 1, Explore Part 1

	
	Thinking/Problem-Solving Skills
	

	1.02, 4.05,

4.07, 4.08,

5.02, 7.03
	Identifying key problems or questions
	Elaborate Part 4

	1.05, 1.07,

1.10, 2.03,

4.02
	Evaluating results
	Elaborate Part I, Explore Part 4

	1.06, 3.01,

3.05, 5.04,

5.05, 6.02

7.03
	Developing strategies to address problems
	

	1.09
	Developing an action plan or timeline
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There’s a Small World Out There
Part 1:  Let’s Go to the Microbe Zoo
Purpose:  To compare and contrast microbes.
GOAL/OBJECTIVE 

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10

Goal 6 - The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.
Objective 6.03
Goal 7 – The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.

Objective 7.01


ENGAGE:  A Visit to the Zoo
Ask the students, “How many of you have ever visited the zoo?”  Give each group of students a large sheet of newsprint or chart paper.  Ask them to discuss and answer the following questions on the paper.

1. What did you see?  
2. How was the zoo structured?  
3. What was your favorite animal?  Why?

4. How would you draw a diagram of the zoo?

Ask each group to share their responses and drawing.  If no one has ever been to the zoo, you can show them pictures of the zoo or read a children’s book about the zoo.

EXPLORE:  Microbe Cards
Preparation before class arrives:

Gather pictures of various microbes.  There are websites that have pictures you can use.  Be sure to include pictures of all the types of microbes (bacteria, virus, protists, and fungi).  Make copies of the microbes so each group has a set of cards.  Use cardstock and laminate the pictures so they will last longer.   It is also a good idea to number the cards.  Place cards in a zip-top bag for each group.  See websites listed in “Additional Resources” for pictures of microbes.

Give each group a set of cards with pictures of various microbes.  Ask the students to design a classification system for their pictures.  Tell them they must explain why they classified their pictures as they did. Give the groups time to share their classification systems and state their justification for how the pictures were divided into categories.

Use the following questions for discussion after each group has shared its classification system.
1. How did you classify your microbes?

2. What similarities did you observe in the microbes?

3. What differences did you observe in the microbes?
4. How did the microbes differ in size?

5. How did the microbes differ in shape?

6. What “body” parts do the microbes appear to use for movement?

Additional Activity:

The American Society for Microbiology has a great website called “Microbe World.”  There are many resources available for teachers and students including experiments that are appropriate for this unit.  One experiment will help the students understand the size of microbes.  You can find the teacher’s notes, student reading, and the microbe reference chart at the following website.  There are also self-checking questions at the end of the activity.  
http://www.microbeworld.org/resources/experiment/experiment_lets_get_small.aspx 

Note to Teacher:  The activity works best outside in a parking lot using colored chalk.

EXPLAIN:

Give each student a graphic organizer to complete or have them make a foldable to record information about the microbes pictured in the EXPLORE activity.  The graphic organizer or foldable should contain the name of the microbe; size, shape, and structure of the microbe; and indicate whether the microbe is living or non-living.  Also, ask the students to draw a picture of the microbe.  Go over the information with the students to be sure they have the correct information.  
* There are 2 different handouts provided.

ELABORATE:  

Students can observe microbes in their bodies.  Give each student a clean toothpick.  Ask the students to carefully scrape the front of their teeth with the toothpick.  Then, gently rub the toothpick across a clean microscope slide.  Add 2 drops of methylene blue stain.  Place a cover slip over the stained material.  Observe under a microscope.  Draw a picture of what you see.  Record your observations.  What effect do you think these microbes have on your body?  Look at someone else’s slide.  Compare what you see to your slide.  Record your observations. 
If you have prepared slides of microbes, ask the students to examine these slides also.  Record observations and draw pictures of the prepared slides.  

Optional Activity:  

One experiment available on “Microbe World” will help the students understand the role of yeast in making bread.  You can find the background information and directions at the following website.  There are also self-checking questions at the end of the activity.  

http://www.microbeworld.org/resources/experiment/experiment_yeast_on_the_rise.aspx 

EVALUATE:

Use the same pictures that you used for the EXPLORE and EXPLAIN, sized smaller to make a concentration game.  For each picture, make a corresponding card that has identifying characteristics listed or just the category names:  bacteria, virus, protest, etc.  Give groups of students a set of cards to play the game. Or individual students can use the cards for matching as an informal assessment.    

Ask the students to complete a compare/contrast diagram for bacteria and viruses to show understanding of the similarities and differences of these microbes.

Additional Resources

http://www.microbeworld.org/ 

Interactive Website on microbiology

http://www.cellsalive.com/toc_micro.htm 

* See each website for requirements for using the photos.

Public Domain Images - http://www.epa.gov/nerlcwww/images.htm 

Links for Images - http://www.microbes.info/resources/General_Microbiology/Images/index.html 

Photo Gallery - http://www.microbeworld.org/resources/gallery.aspx 

Photo Gallery - http://www.cellsalive.com/gallery.htm 

EXPLORE, Part 1



Name ___________________________________

Handout




Date ____________________________________
Classifying Microbes

Study the pictures of microbes provide by the teacher.  With your group, decide on a way to classify the microbes pictured.  Answer the following questions with your group.

1.  How did you classify the microbes?  Show which microbes fit into each category and explain how they fit.
2.  If you had to classify the microbes in a different way, how would you group   
       them?
EXPLAIN, Part 1 Handout
                            Name _______________________________   Date ___________________________

Observing Microbes
	Microbe

Category
	Name of 

Microbe
	Drawing
	Description

(Size, Shape, Structure, etc.)
	Living?

(Yes or No)

	Bacteria


	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Virus


	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Observing Microbes, continued
	Microbe

Category
	Name of 

Microbe
	Drawing
	Description

(Size, Shape, Structure, etc.)
	Living?

(Yes or No)

	Protist

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Fungi

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


EXPLAIN, Part 1



Name ___________________________________

   Handout




   Date ____________________________________

Observing Microbes

	Microbe Observed
______________________________

Drawing

Observations ____________________

______________________________

______________________________


	Microbe Observed
______________________________

Drawing

Observations ____________________

______________________________

______________________________



	Microbe Observed
______________________________

Drawing

Observations ____________________

______________________________

______________________________


	Microbe Observed
______________________________

Drawing

Observations ____________________

______________________________

______________________________



	Microbe Observed
______________________________

Drawing

Observations ____________________

______________________________

______________________________


	Microbe Observed
______________________________

Drawing

Observations ____________________

______________________________

______________________________




ELABORATE, Part 1



Name ___________________________________

Handout




Date ____________________________________

Microbes in Your Body

Purpose:  To study microbes found inside the human mouth.
Materials:

Flat toothpick

Slide

Coverslip

Methylene blue stain Solution

Teeth to scrape

Procedure:

1. Use the flat toothpick to scrape the front of your tooth.  If everyone in the group is going to make a slide, use a separate toothpick for each person in the group.

2.  Rub the toothpick on the slide to transfer the microbes.

3.  Place 1-2 drops of methylene blue stain solution on the slide to stain the sample.

4. Place the coverslip on the sample.

5. View the sample under the microscope on low power.  Draw what is seen in the data section.

6. View the sample under the microscope on high power.  Draw what is seen in the data section. 
7. Dispose of the sample as directed by the teacher. 

Data:




Analysis:

1. Do you think the microbes on your teeth are harmful or helpful?  Justify your answer.

2. What effect do you think these microbes have on your body?

3.  How did the microbes in your mouth compare with someone else’s?

4. How might we destroy the microbes found in our mouths?  Justify your answer.

EVALUATE, Part 1





Game Cards

Use the following template to make game cards for Concentration or Matching.

	Insert Picture Here


	Bacteria



	Insert Picture Here


	Bacteria

	Insert Picture Here


	Virus



	Insert Picture Here


	Virus

	Insert Picture Here


	Fungi

	Insert Picture Here


	Fungi

	Insert Picture Here


	Protist

	Insert Picture Here


	Protist


EVALUATE, Part 1





Game Cards

Sample Game Card:

	[image: image1.jpg]



Image:  F.P. Williams, U.S. EPA
	Virus

(Poliovirus)


Suggested Microbes:

· Polio

· HIV

· Hepatitis

· MERSA

· Lyme disease bacteria

· Pneumonia

· Strep

· Malaria parasite

· Staphlacoccus aureus
· Flu virus

· Athlete’s foot fungus

· Yeast responsible for thrush

· Common cold
EVALUATE, Part 1



Name ___________________________________

Handout




Date ____________________________________

Compare and Contrast

I am investigating . . .

Bacteria         and          Virus
How are they alike?


[image: image2]
How are they different?

[image: image3]



Terms Used in Part I

Amoeba:  an animal-like protist

Bacteria:  unicellular organisms that lack membrane-bound structures; a common term used to describe prokaryotes.
Capsid:  the protein shell that surrounds a virus.

Capsule:  a surface layer on some bacteria that helps them stick to each other and surfaces.

Cilia:  a short hair-like appendage used by microorganisms for motion.
Euglena:  unicellular protist that lives in freshwater characterized by a reddish eyespot and a single flagellum
Eukaryote:  either unicellular or multi-cellular organism that contains membrane-bound organelles and genetic material within a nucleus.
Eyespot:  an organelle of the protist euglena that is sensitive to light.

Flagellum:  a whip-like structure on unicellular organisms that aids with movement.
Microbe:  any organism or near life form that cannot be seen with the naked eye.  

Paramecium:  a protist. 

Parasite:  an organism that derives nourishment or habitat from the tissues or fluids of another organism.  A eukaryotic pathogen can be unicellular or multi-cellular.
Prokaryote:  a unicellular organism that lacks a true nucleus and membrane-bound organelle.
Protist:  generally, a single-celled organism with a nucleus and organelles, including amoebas, euglenas, paramecia and volvox.

Pseudopod:  an extension of the cytoplasm used for movement in some organisms.  A means of locomotion for an amoeba; literally, “false foot.”

Virus:  a particle consisting of DNA encased in a protein coat that must inject its DNA into a living cell in order to reproduce.  A microbe that consists of nucleic acid enclosed within a protein shell that requires a living cell in order to reproduce. Scientists consider the virus to be not alive. 

There’s a Small World Out there

Part 2:  Good, Bad, and Ugly
Purpose:  To understand that microbes can be beneficial or harmful.
GOALS / OBJECTIVES 

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10

Goal 6 - The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.
Objective 6.03

Goal 7 – The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.

Objective 7.02


ENGAGE:

Make a list of two things that are good for you and two things that are bad for you.  Share your list in your groups.  List 3 more that are good for you and 3 more that are bad for you that other groups came up with on your log sheet.  Now think about microbes.  Sometimes they can be helpful and sometimes they are harmful.  There are several types of bacteria that live in your digestive tract naturally.  Some types of bacteria help in the digestion of your food.  Whenever you eat candy or dessert that contains sugar, you are feeding millions of bacteria in your mouth.  This bacterium turns the sugar into an acid that causes tooth decay.   

*The teacher could swab his/her mouth and grow the bacteria in a plate to show the students the bacteria from the mouth.  **The teacher would only want to do this if the teacher had a way to properly dispose of the bacteria (in case the teacher had a contagious bacteria).
EXPLORE: 
1. Complete the “Praise Chart for Microbes” activity.  Look in your textbook, encyclopedia, or online resources to find at least 10 things that microbes do that is helpful and worthy of praise.  Discuss your findings in your group.  

2. Complete the “Watch Out for These Microbes!” activity.  Use available resources to research various diseases that are caused by microbes.  

EXPLAIN:

Go over the “Praise Chart for Microbes” and the “Watch Out for These Microbes!” as a class to be sure the students have the appropriate information.  Be sure the students have penicillin on the “Praise Chart.”  Which kinds of diseases can be treated with penicillin?  

You may use the PowerPoint presentation, Coming Soon to a Person Near You, and student note sheet to further explain “good, bad, and ugly” microbes.  
ELABORATE:

Ask each student to select a specific microbe to research.  The students should then pick one of the following products to complete depending on the microbe.

1. Have the students create a wanted poster about their microbe that includes a picture (mug shot), lists of negative characteristics (“the crimes”), where the microbe is likely to be found (last seen information), etc.  Ask the students to decide on an appropriate “reward.” 

2. Have the students create a resume about their microbe for a particular “job.”  The resume should include the characteristics that show why the microbe should get the “job.”

3. Have the students create an award or medal for their microbe and write a letter to nominate their microbe for the award.  (Examples:  Most Valuable Decomposer, Most likely to Cause Disease, Most Helpful to Farmers, etc.)  Then, host the “American Microbe Show” and ask the students to present the awards or medals.  You can conduct this similar to “American Idol” by letting the class vote to see who created the best award.
EVALUATE:

Ask the students to complete one or more of the following to evaluate their understanding of microbes.

1. Make a foldable to show the categories of microbes and the problems they cause.  




2. Make a game about microbes:  LIFE with microbes.  You must include a game board or playing cards, game pieces, and directions for play.  Be prepared to teach the class how to play.

3. Pick a disease caused by a microbe.  Pretend you are the microbe and write a story or create a cartoon telling how you infect a body. Describe what happens when you enter the body and tell what happens as medicine or the body fights back to get rid of you. 
ENGAGE, Part 2



Name ___________________________________

Handout




Date ____________________________________

Good or Bad?
Good






      Bad
1. 1. 

2. 2.  

3. 3.
4.
4.
5.
5. 

EXPLORE, Part 2 



Name ___________________________________

Handout




Date ____________________________________

Praise Chart for Microbes

	
	Name of Microbe
	Action Worthy of Praise

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	


Select one of the microbes above.  Think about what your life would be like if that microbe did not exist.  How would your life be different?  Is there something that could take its place to help you? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

EXPLORE, Part 2 



Name ___________________________________

Handout




Date ____________________________________

Watch Out for these Microbes!
	
	Name of Microbe
	Problems Caused by the Microbe
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Select one of the microbes above.  Think about what your life would be like if that microbe did not exist.  How would your life be different?  Is there something that could take its place to help you? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

EXPLAIN, Part 2



Name ___________________________________
Handout




Date ____________________________________

Coming Soon to a Person Near You

I. Microbes are a part of our lives every day.  Some of them are ______________ for us, some of them are _____________, and some of them are _________________.

    
We need to understand the role microbes play in our lives and how to prevent 
     ___________________ that are associated with them.

     II.  Many microbes in our world cause sickness and disease in ____________ and 
          _________________. 








III.  Protists

· Entamoeba histolytica 

· Causes _____________, a severe form of amebiasis associated with stomach pain, bloody stools, and fever. 

· Plasmodium

· a one-celled ___________ transmitted by a mosquito.

· Causes __________, which causes flu-like symptoms and intestinal problems.
IV.  Bacteria
· Streptococcus Bacterium
· Causes the ________ _________, a painful sore throat and fever.
· Mycobacterium tuberculosis 

· Causes ___________________, a highly contagious respiratory disease.

     V.  Viruses
· Retroviridae - ___________ (Human Immunodeficiency Virus)

· Causes Acquired Immunodeficiency Syndrome (__________), which is a deadly disease that attacks the human immune system. 
· ________________________ – Influenza Virus

· Causes the ____________, which is a respiratory infection that often causes the infected person to have a fever, headache, and body aches. 

III. How You Can Prevent the Spread of Diseases Caused by Microbes?
     Top 5 ways to help prevent the spread of disease:



5.



4.



3.



2.



1. 
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Poster Rubric

	Information Needed
	Possible Points
	Points Earned

	Mug Shot

Picture of the microbe (microscopic image not image of infected body part)
	25 points
	

	Crimes Committed

Negative characteristics or effects the microbe has on other organisms
	25 points
	

	Last Seen Information

Place where the microbe is most likely to be found in another organism or the place the microbe resides waiting to infect another organism
	25 points
	

	Reward Information

Description of the reward and the contact information


	15 points
	

	Aesthetics

Neatness and creativity
	10 points
	


Total:
________________ / 100

Comments:  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Job Resume Rubric

	Information Needed
	Possible Points
	Points Earned

	Job Description

Description of the job requirements
	25 points
	

	Qualifications
Characteristics of the microbe that make it a fit for the job
	25 points
	

	References

Previous organisms that the microbe has aided in the job described in the Job Description Section
	25 points
	

	Address Information

Most probable locale of the organism for contact
	15 points
	

	Aesthetics

Neatness and creativity
	10 points
	


Total:
________________ / 100

Comments:  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Award Nomination Rubric

	Information Needed
	Possible Points
	Points Earned

	Award Nomination Requirements

Description of the award nomination qualifications
	25 points
	

	Microbe’s Performance Characteristics
Characteristics of the microbe that make a good nominee
	25 points
	

	Examples of Those Organisms Previously Affected by the Microbe
Previous organisms that the microbe has aided or harmed(depending on what the award is for) 
	25 points
	

	Other Nominees in this Category
Similar microbes that fit this 
award
	15 points
	

	Aesthetics

Neatness and creativity
	10 points
	


Total:
________________ / 100

Comments:  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Board Game Directions and Rubric

Directions:  Make a board game similar to LIFE or any other game (excluding Memory) that focuses on microbes.  The game must include a game board (if applicable), game cards, game pieces, and directions.  You must be prepared to explain the directions to the class.  You will be graded using the following rubric.

	Requirements
	Points Possible
	Points Earned

	Game Board and/or Game Cards

The game board or game cards(if no board is needed) must include graphics and information about microbes
	25 points
	

	Game Pieces/Pawns

The game pieces or pawns must relate to microbes
	25 points
	

	Information About Microbes

The game must teach/test information about microbes and the information about microbes included must be accurate
	25 points
	

	Presentation of Game

Directions are clear and game is playable
	15 points
	

	Aesthetics

Neatness and creativity
	10 points
	


Total:
________________ / 100

Comments:____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Story Directions and Rubric

Directions:  Write a story from the standpoint of the microbe that is invading the body.  Describe the journey of the microbe, in first person, as the microbe enters the body and how the microbe manages to affect the body.  Also include how the microbe feels when medicine is introduced into the body to help fight off the microbes affects.  Use the following rubric to guide you in you writing.

	Requirements
	Points Possible
	Points Earned

	Invasion

The story should clearly describe the mode of invasion the microbe uses to enter into the body.
	30 points
	

	Microbe’s Affects

The story should clearly describe the affects the microbe has on the organism once the microbe has invaded the body.  Be sure to include the manner in which the microbe reproduces in the body.


	30 points
	

	Medicine Reactions

The story should include the microbe’s reaction to medication introduced to fight off the affects of the microbe.  Be sure to include the type of medication introduced and why that type is used.

	30 points
	

	Aesthetics and Grammar

The story should be creative and contain fewer than 5 grammatical mistakes.

	10 points
	


Total:
________________ / 100

Comments:______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
There’s a Small World Out there

Part 3:  Coming Soon to a Person Near You
Purpose:  To explore the transmission of disease and better understand the reproduction potential of bacteria.
GOAL/OBJECTIVE 

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10

Goal 7 – The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.

Objective 7.03, 7.04


ENGAGE:

As the students enter the classroom, have the title of this activity written on the board.  Pour ammonia into a small beaker and swirl it as students enter the room.  Do not let the students know what liquid is being used.  This liquid has a distinct odor.  Instruct the students to stand as they smell the odor.  Observe the order in which the students begin to stand.  The student closest to the ammonia should stand first as the smell penetrates the room.  Lead the students into a discussion about how the smell traveled throughout the room (time, pattern of movement, strength of odor, etc.).
Alternate Activity:  Use Glow Germ (can be purchased through catalog) on the door knob or other object that students would come in contact with when they enter the classroom.  After everyone is seated, tell the students that some of them have been infected with a “germ.”  Use a black light to see who has been infected and discuss how they might have become infected.  Ask the following questions:  (See transparency.)
1. How many of you have been infected with the germ?
2. How do you think you came in contact with the germ?

3. Why have some people been infected with the germ and others have not?

4. How can we find out where the germ is located in the classroom?

5. How does this activity show how germs are spread in real life?

6. Can you see the germs you come in contact with in real life like we did with the black light?

7. How do scientists determine if you have an infectious germ?

EXPLORE:

Have a class discussion about how diseases are transmitted from one person to another.  Use the following questions to guide your discussion:

1. How many of you have had a cold or stomach “bug?”  Did anyone else in your family get sick at the same time?

2. What do you think caused you to get sick?  Can you see the things that caused you to get sick?

3. How are sickness and disease transmitted from one person to another?

4. How does the sickness get inside your body?  (Inhalation, ingestion, and absorption)

5. What are some things that you can do to help stop the spread of sickness and disease?

Use the following activity to simulate the transmission of a virus.

Preparation before class arrives:

1. You will need 2 small cups or clear film canisters for each person in class.  Number the pairs of cups consecutively.  Each cup will contain simulated “body fluid.”  
2. Prepare a tray with two cups for each person in the group, a small beaker of “virus detection solution” (phenolphthalein indicator), pipettes or droppers, and safety equipment.
3. Prepare the “virus” by mixing baking soda in water to form a clear solution.  Stir until all the baking soda is dissolved.  Place the “virus” in only one student’s pair of cups.  Record the number of the cups that contains the “virus” (baking soda).  Keep this a secret.  Pour water in the remaining cups.  
4. Make a transparency of the data table to record the class data.
* Use the activity sheet for students to complete as they do this activity.

EXPLAIN:

· After the students have completed the exchange of body fluids, ask the students to make a foldable or other vocabulary development activity (such as the Frayer Model - Frayer, D., Frederick, W. C., and Klausmeier, H. J. (1969). A Schema for Testing the Level of Cognitive Mastery. Madison, WI: Wisconsin Center for Education Research.) of key vocabulary terms related to the transmission of disease.  Discuss these vocabulary words in class:  vector, carrier, pathogen, contagion, mutagen.

· Discuss conditions conducive to the spread of disease.  You can use this website for more information or have your students play the infection game.  http://www.amnh.org/nationalcenter/infection/03_inf/03_inf.html 

· Ask the students to research various diseases and how they are spread to others.  (A list is included for you to assign diseases.)  Have the students present their findings to the class in a brochure, multimedia presentation, or newsletter.

ELABORATE:

To extend this activity, discuss how bacteria reproduce using binary fission.  Draw a diagram on the board to show the reproductive potential of bacteria in one hour.

                                
[image: image16]
Ask students:  According to this diagram, how long does it take for this bacterium to divide? (every 20 minutes)  What is the reproductive potential of this bacterium under ideal conditions in 24 hours?  Give the students time to work this out in groups.  They can continue drawing the diagram to look for the pattern and figure out the formula (272).  Or, they can multiply it out.  The students will get to a point and figure out that it is a BIG number.  Then, explain that this is an example of exponential growth.  Refer them back to 6th grade when they studied human population, which is also an example of exponential growth.  Get the students to make a graph of the reproductive potential of bacteria.  

Next, ask the students to create a web showing the people they have come in contact with in the last 24 hours.  They should place themselves in the middle of the web and each person contacted will be placed on the outside of the web.


[image: image17]
Ask how many contacts each student has made and calculate a class average for number of contacts.  The spread of bacteria from one person to another is also an example of exponential growth.  Ask the students to think about the 24-hour growth potential they calculated for one bacterium.  Now those bacteria have spread to all their contacts.  If the bacteria continue to reproduce and spread to all contacts at the same rate, what impact could these bacteria have on the town you live in if they are deadly bacteria?  Is this likely to happen?  Why or why not?

EVALUATE:

The students can do one or more of the following:

1. Using a publisher program, make a flyer to be displayed in the school to show techniques that can be used to help prevent the spread of disease, such as hand washing, not sharing drinking cups, keeping work surfaces clean, correct food preparation, etc.  Assess the poster using a rubric.   

2. Prepare a presentation to teach young students about the importance of washing their hands.  Make arrangements with a 1st-grade teacher to present the presentation to their students.

3. Complete the compare and contrast graphic organizer on vaccines and antibiotics.

4. Questions to write about:

a. Why is it important for medical researchers to understand how a virus is spread from person to person?

b. Why is it important for you to understand how a virus is spread from person to person?

c. What are some ways that people can help prevent the spread of viruses?

5. Make a 3-tab foldable for three diseases, strep throat, AIDS, and malaria.  

Front of foldable:



[image: image18]
   Inside of foldable (for each disease):      



      Caused by:                             Caused by:                              Caused by:

      Treatment:                              Treatment:                               Treatment:

      Statistics:                                Statistics:                                 Statistics:

Additional Resources

http://www.amnh.org/exhibitions/epidemic/index.html 

“Epidemic: The World of Infectious Disease” – This site contains a wealth of information on microbes and the disease they cause.  It is an excellent resource for teachers and students.

http://www3.niaid.nih.gov/research/topics 

This site provides information about the National Institute of Allergy and Infectious Diseases basic and clinical research on allergy, immunology, and infectious diseases.  It includes information about the diseases studied, the research findings, and press releases.

West Nile Virus 
http://www.westnilefever.com/index.html 

World Health Organization – Smallpox 
http://www.who.int/csr/disease/smallpox/en/ 

Hidden Worlds Collide 
http://www.sciencenews.org/sn_arc97/2_8_97/bob1.htm 

Emerging Infectious Diseases 
http://www.cdc.gov/ncidod/diseases/eid/index.htm 

Anthrax 
http://www.sunspot.net/news/health/sns-ny-anthraxgallery.htmlstory 

Special Pathogens Branch 
http://www.cdc.gov/ncidod/dvrd/spb/index.htm
ENGAGE, Part 3
Germs All Around You

1.  How many of you have been infected with the germ?
2.  How do you think you came in contact with the   germ?
3.  Why have some people been infected with the germ and others have not?
4.  How can we find out where the germ is located in the classroom?
5.  How does this activity show how germs are spread in real life?
6.  Can you see the germs you come in contact with in real life like we did with the black light?
7.   How do scientists determine if you have an infectious germ?

EXPLORE, Part 3



Name ___________________________________
Handout




Date ____________________________________

Simulation:  The Spread of Disease

In this lab activity, you will simulate the spread of an undiagnosed virus through your class.  At first, only one person in the class will be infected with the virus.  That person, the “index case,” will be unaware that he or she is infected, which is often the case in reality.  You will be given a cup containing a clear fluid that will represent your body fluid.  You will exchange your body fluid with three other people in the class.  At the end of the activity, you will test your simulated fluid for the presence of the virus and identify the original infected person, “patient zero.”
Note: You will not be working with a real virus.  This is only a simulation.

Caution:  The virus detection solution is flammable.  Do not use it near open flames.  Avoid any contact with the skin or eyes.

Materials for each group:

2 numbered cups of “body fluid” for each person in the group

Virus detection solution 

Pipette or dropper

Goggles

Procedure:
1. Wear your safety goggles while completing the lab.

2. Each person in your group will select a pair of numbered cups containing “body fluid” and record the number of their cups on the data table in the “Me” column.

3. One cup is a control and will be used later in the activity.  Do not do anything to this test tube unless directed by your teacher.

4. Choose a partner in your group and exchange “body fluids” with this partner.  One of you will pour your body fluid in the other person’s cup.  Swirl the cup gently to mix the fluids.  Then pour half of the fluid back into your partner’s cup.  This exchange represents the first potential contact with the virus.  Record the number of your partner’s cup under the column for “1st Exchange” in Table 1.

5. At a signal from the teacher, two students from each lab group should leave the group and form a new group with two new students, taking their cup with them.  The two remaining students will be joined by new students from another group.

6. Choose a new partner from your new group and exchange “body fluids” as you did in Step 4.  Record the number of the new partner under the column for “2nd Exchange” in Table 1.

7. At a signal from the teacher the teacher, two people from each lab group will move again trying not to sit at a table with anyone from a previous group.  Follow Step 4 to exchange “body fluids” with a new partner.  Record the number of your third partner under the column for “3rd Exchange” in Table 1.

8. Move back to you original group.

9. Using a pipette or dropper, place 3 to 5 drops of the virus detection solution into your “body fluid.”   Observe your “body fluid” for a change in color.  If it turns pink or red, the test is positive for a viral infection.  If it remains clear or turns milky white, the test is negative, which means you are not infected with the virus.  

10. All students who tested positive for the virus should give your exchange information to the teacher to record on the class data table.  Copy the class information into Table 2.

11. Study the data table to try to determine which student was the original carrier of the virus.  To check your results, each person should take their control cup and add 3 to 5 drops of the virus detection solution to the cup.  Only one person should turn pink.  This person is the “index case.”

Table 1   (Individual Data)

	Me
	1st Exchange
	2nd Exchange
	3rd Exchange

	
	
	
	


Table 2   (Class Data)

	Positive for Virus
	1st Exchange
	2nd Exchange
	3rd Exchange

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Who is the “index case?” _______________________________   

How do you know?

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusion:

How does this simulation compare to what actually happens in real life?

EXPLAIN, Part 3





Transparency
List of Diseases

	Caused by Bacteria
	Caused by Viruses
	Caused by Protozoan

	Anthrax
	AIDS/HIV
	Dysentery

	Lyme Disease  *
	Chicken Pox
	Malaria  *

	Leprosy
	Small Pox
	

	Bacterial Meningitis
	Yellow Fever  *
	

	Strep Throat
	Ebola
	

	Tuberculosis
	SARS
	

	
	Rabies
	

	
	Influenza
	

	
	West Nile Virus  *
	

	
	Viral Meningitis
	

	
	Polio
	

	
	Common Cold
	


*  These diseases are vector based.
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Microbes and Disease

(Use this sheet to record what you learn from class presentations.)
	Disease
	Microbe Responsible
	Treatment for the Disease
	Statistic

	AIDS
	
	
	

	Anthrax
	
	
	

	Dysentery
	
	
	

	Influenza
	
	
	

	Malaria
	
	
	

	SARS
	
	
	

	Strep Throat
	
	
	

	Tuberculosis
	
	
	

	West Nile
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Bacterial Growth

Purpose:  to practice determining the growth of bacteria given the time in which the bacteria reproduces and the number of bacteria that initially invade the organism.

1. A given bacteria reproduces (splits) every 5 minutes.  If one bacterium invades the human body, how many bacteria will be present in the body after 3 hours?

2. A given bacteria reproduces every 3 seconds.  If 2 bacteria are present at the onset of invasion, how many bacteria are present after 1 hour?

3. A given bacteria reproduces every 20 minutes.  If 1 bacterium was present upon invasion, how long did it take for 128 bacteria to be present?  

4.  A given bacteria reproduces every 3 hours.  If 20 bacteria are present upon invasion, how long does it take for 10,240 bacteria to be present?

ELABORATE, Part 3
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Bacterial Growth Answer Key

1. There are 180 minutes in 3 hours.  If the bacteria split every 5 minutes, then there will be 36 reproductions in that time frame.  This situation presents the problem  2^36 = 68,719,476,730 bacteria present after 3 hours.  Students may choose to map out the reproductions as described in the initial demonstration by the teacher.  For example the students could have mapped the following 1( 2, 2(4, 4(8, 8(16, 16(32, 32(64, 64(128, 128(256, 256(512, 512(1024, 1024(2048, 2048(4096, 4096(8192, 8192(16384, 16384(32768, 32768(65536, 65536(131072, 131072(262144, 262144(524288, 524288(1048576, 1048576(2097152, 2097152(4194304, 4194304(8388608, 8388608(16777216, 16777216(33554432, 33554432(67108864, 67108864(134217728, 13417728(268435456, 268435456(536870912, 536870912(1073741824, 1073741824(2147483648, 2147483648(4294967296, 4294967296(8589934592, 8589934592(17179869184, 17179869184(34359738368, 35359738368(68719476736.  The first method is off by 6 bacteria because of the limitations of the number of places the calculator will hold (the answer is shown in scientific notation).  Either method is acceptable.  

2. There are 20 reproductions of this bacteria in that time frame; however, since the process starts with 2 bacteria, it is the same as starting with 1 and going through 21 reproductions.  The equation would be 2^21=2097152.  Again the mapping method could be used.  This method should give the exact same answer because the calculator can hold 2^21 and give the exact answer.

3. The students will have to work backwards halving 128 and the resulting quotients until they reach 1 to figure out how many reproductions have occurred.  Once it is determined that 7 reproductions have occurred, the students should then understand that each reproduction takes 20 minutes.  Thus, 7 x 20 min = 140 minutes or 2 hrs and 20 min have passed.  

4. The students will have to work backwards as in #3, halving 10,240 and the resulting quotients until they get to 20.  Once it is determined that 9 reproductions have occurred, the students should then understand that each reproduction takes 3 hours.  Thus, the whole process takes 9 x 3 hrs = 27 hours for 10240 bacteria to be present.
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Compare and Contrast

I am investigating . . .

Vaccines         and          Antibiotics
How are they alike?

  
[image: image19]
How are they different?

[image: image20]



Teacher Resource #2

Terms Used in Part 3

Active immunity:  protection against a disease acquired by being infected with the pathogen that causes the disease.
Amoebic dysentery:  a disease that is caused by a parasite.  The protist amoeba that is found in contaminated food and water.  

Antibiotic:  a group of medicines used to kill or slow the growth of bacteria that cause disease.  

Antibody:  a chemical substance made by the body to help destroy an invading pathogen.

Antimicrobial product:  is a substance that is designed to kill microbes before they enter the body.
Carrier:  a person with a disease that they can pass on to other organisms.
Contagion:  an infectious disease that can be transmitted or spread from one organism to another.
Disease: is any change that disrupts the normal function of one or more body systems.

Epidemic:  a disease that spreads over a wide geographic area.

Infectious disease:  any disease that is caused by a pathogen.

Influenza:  an acute, commonly epidemic disease, occurring in several forms, caused by numerous rapidly mutating viral strains and characterized by respiratory symptoms.
Noninfectious disease:  a disease that cannot be spread from one organism to another.
Pathogen:  a microbe that causes disease in an organism.
Polio:  an acute viral disease marked by inflammation of nerve cells of the brain stem and spinal cord. 
Small pox:  is an infectious disease unique to humans, caused by either of two virus:  variants named Variola major and Variola minor.
Vaccine:  any preparation used as a preventive inoculation to confer immunity against a specific disease, usually employing an innocuous form of the disease agent, as killed or weakened bacteria or viruses, to stimulate antibody production.
Vector:  an animal that carries and transmits a disease.
There’s a Small World Out there

Part 4:  Understanding DNA and Biotechnology
Purpose:  To understand the role of DNA in the field of biotechnology.
                     To understand the importance of biotechnology for NC.

GOAL/OBJECTIVE 

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10

Goal 7 – The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.

Objective 7.05


ENGAGE:

Use the following questions to guide a class discussion and review for students to understand that DNA is like a recipe that gives instructions for how to create and maintain a living organism.  

1. What is a recipe?  
2. How many of you have followed a recipe to make something?  
3. When you follow a recipe, did you have certain ingredients that you used?  Why?

4. What do we call “the recipe” for your body?

5. How do you think a recipe is like DNA?  
6. What are the ingredients of DNA?

7. How does the recipe for your DNA compare to that of your family members?

8. How do investigators use biotechnology to analyze the recipe for your DNA?
EXPLORE:

DNA is not visible to the eye unless you have a large quantity, which can be obtained by extraction from a considerable number of cells.  Extracted DNA can be used to learn how DNA encodes the instructions for all life processes and to create DNA “fingerprints” to help diagnose diseases or solve crimes.

Have the students extract DNA from a strawberry using the instructions given.  Ask the students to complete the worksheet that goes with DNA extraction as directed.

Note to teacher:  You will need to prepare the buffer solution ahead of time for this activity (see recipe below).
Recipe for buffer solution:

To make one liter, mix 100 ml clear shampoo without conditioner, 15 g NaCl, 900 ml water.  

Optional Activity #1:  DNA has a unique structure known as a double helix, which is shaped like a twisted ladder.  Ask the students to research to find out who discovered this structure of DNA, and then present their findings in a multimedia presentation, poster, or brochure.  

Next, review the structure of a cell.  Discuss the organelles and location of DNA within the nucleus.  Then, have the students explore the structure of DNA further by making a 3-D model.  Their model should include the 4 base pairs (thymine, adenine, cytosine, and guanine), the sugar molecules, and phosphate groups. The students need to make a key to show what each part of the model represents.  Students should be ready to show their model and explain the structure.

Optional Activity #2:  You can make DNA necklaces with hemp twine and micro-centrifuge tubes to store the DNA you extract from the strawberries.  Directions for making the necklace can be found at the following site:

http://www.ehow.com/how_152_make-hemp-necklace.html 

As you make the necklace, you will notice that it twists like the DNA ladder.  It resembles a strand of DNA.  After you extract your strawberry DNA, place a small amount in micro-centrifuge tube and seal it with super glue or a hot glue gun.  Thread your hemp through the loop on the micro-centrifuge tube.  

There is also a kit from Carolina Biological, “DNA Necklace Kit” (#211138), that can be used as well.  It has directions for extracting DNA from your own cheek cells and making the necklaces.  
EXPLAIN:

Use the PowerPoint presentation “History of Biotechnology” and the attached student notes sheet to show the history of biotechnology and how advancements in technology are continually be made in this field.   

Teacher Background Information:  The structure of DNA in all living things is consistent.  However, the specific sequence of base pairs within a DNA molecule differs between organisms in order to create “blueprints” for the individual species.  This sequence of base pairs is what makes an organism a maple tree or a horse, a male or a female, etc.  

Every time a cell divides, it must make an exact copy of its DNA to be distributed to the daughter cells.  This replication ensures that each daughter cell has the genetic information it needs to carry out its activities.  The two sides of the DNA “ladder” are made up of alternating phosphate groups and sugar molecules.  Each of the steps of the “ladder” is made of a complimentary pair of nitrogen bases.  The bases are thymine, adenine, cytosine, and guanine.   Adenine and thymine will always pair together, and cytosine and guanine will always pair together.  When DNA is ready to copy itself (replication), the two sides of the DNA ladder unzip down the middle of the bases.  With the help of special enzymes, nucleotides present in the nucleus pair up with their compliment on each side of the DNA “ladder.”  The order of the bases in the two new “ladders” exactly matches the DNA in the original “ladder.”  Use one of the student models to explain the structure of DNA.

ELABORATE:

Ask the students to research current issues in the study of biotechnology for agriculture, forensics, political purposes, and medical purposes.  Current issues could include stem cell research, bioengineered food, cloning, DNA identification, or bioterrorism.  The students should prepare a presentation (PowerPoint, brochure, research board, etc) on their topic.  Students should also properly cite resources. See student handout for rubric.  
Optional Activity:  Students could make cheese.  Carolina Biological has a kit that describes how to make cheese.  In this activity, students would be able to see how biotechnology has aided in the manufacturing of food such as cheese.

EVALUATE:

1. Create a webpage to inform the public about the economical benefits of biotechnology to North Carolina.

2. Research various careers in the field of biotechnology.  Create a career profile to share with the class.  A career profile includes a job description, education requirements, salary range, skills needed for the job, job outlook, etc.
Copies of A Million and One, a brochure about careers in microbiology designed for pre-college and undergraduate students, are available from the ASM Board of Education.   (A Spanish version is available as well.) To receive up to 25 free copies, email fellowships-careerinformation@asmusa.org or fax your request to 202-942-9329. Be sure to include your mailing address with your request and indicate if you want the English or Spanish version. 

Additional Resources

http://www.cdc.gov/excite/careers/index.htm
Careers in public health

http://science.education.nih.gov/LifeWorks.nsf/feature/index.htm
Careers in science

http://www.microbeworld.org/resources/educate.aspx  Various resources in microbiology
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Discuss and answer the following questions with your group members.

1. What is a recipe?  

2. How many of you have followed a recipe to make something?  

3. When you follow a recipe, did you have certain ingredients that you used?  Why?

4. What do we call “the recipe” for your body?

5. How do you think a recipe is like DNA?  

6. What are the ingredients of DNA?

7. How does the recipe for your DNA compare to that of your family members?

8. How do investigators use biotechnology to analyze the recipe for your DNA?
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DNA Extraction

Answer the following before you extract the DNA:

1. What kind of tools or equipment would you use to remove a wall in a building?

________________________________________________________________

________________________________________________________________

2. If you knew what the wall was made of, would it help you to decide what tools or equipment to use?  Explain.

________________________________________________________________

________________________________________________________________

3. Think about chewing on a carrot.  Your teeth have to break open the cell walls of the carrot cells.  How could you break through the cell walls of your strawberry?

________________________________________________________________

________________________________________________________________

How to extract DNA from a strawberry:

1. You will need: 

                 1 strawberry, fresh or frozen

10 mL DNA extraction buffer


      1 heavy-duty zip-lock bag

ice cold 91% alcohol or 95% ethanol


      1 round, coffee filter


coffee stirrer or stick

     
      1 5 oz. cup 

2. Place one strawberry in a zip-lock bag.  Mash the strawberry for 2 minutes.

3. Add 10 mL of extraction buffer to the bag.  Mash again for 1 minute.

4. Place the coffee filter over the cup and press down in the middle to form a well.  Fold the edges of the coffee filter over the side of the cup and hold it.  Filter your strawberry mixture through the coffee filter.  Be careful so that the pulp and seeds do not go into the cup.  You should have about 1 tablespoon of filtrate in the bottom of the cup.

5. Slowly add ice cold alcohol to the filtrate to equal 3 times as much liquid.

6. Do not mix the filtrate and the alcohol.  You will see the DNA strands begin to clump together in the solution and float toward the top.  You can then carefully spool the DNA on your coffee stirrer and place it in a micro-centrifuge tube to observe.

Answer the following after you extract the DNA:

1. What materials were trapped in the coffee filter?  

________________________________________________________________

2. What materials passed through the coffee filter?

________________________________________________________________

3. Describe the appearance of your extracted DNA.

________________________________________________________________

________________________________________________________________

________________________________________________________________

4. What does mashing the strawberries do to their cells?

________________________________________________________________

5. What does adding the buffer to the strawberries do to the cells?

________________________________________________________________

6. Do you think DNA from an animal cell would look the same as the plant DNA?  Explain.

________________________________________________________________

________________________________________________________________

7. Give an example of something that scientists can do with extracted DNA.

________________________________________________________________

________________________________________________________________
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Design Your Own DNA Molecule

TASK:  Your challenge is to make model of a DNA molecule.  You must research the structure of DNA.  Then, decide what materials resemble the structures.  Create a key that shows what each material corresponds to in the actual DNA molecule.

POSSIBLE  Materials:

Straws

Tape

Yarn

Rubber bands

Candy

Marshmallows

Modeling clay

Craft sticks

Balloons

Scissors

DIAGRAM:

Draw and label your DNA model in the space below.

PRESENTATION:  Be prepared to present your DNA model to the class and share your research.

EXPLORE, Part 1
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Design Your Own DNA Molecule RUBRIC

	C r i t e r i a
	Points Possible
	Points Received

	Research of DNA:
	
	

	      Discovery of DNA structure

           Student is able to present information on the discovery

           of the structure of the DNA molecule.  


	20
	

	      Explanation of DNA structure

            Student is able to explain the structure of the DNA 

            molecule.  

           
	20
	

	Design of DNA Model:
	
	

	      Construction of model

            Device includes all parts of the DNA molecule

                - base pairs                   - sugar molecule

                - phosphate group        - hydrogen bond

           
	40
	

	      Creative use of materials

            Includes a key for materials used that correlate to DNA 


	10
	

	Presentation of DNA Model:
	
	

	      Presentation

            Student is able to 

           
	10
	

	Final Grade


	100
	


EXPLAIN, Part 4



Name ___________________________________

Handout




Date ____________________________________

PowerPoint Notes:  “History of Biotechnology”

I.  What is Biotechnology?

· Biotechnology: the branch of molecular biology that studies the use of _________________ to perform specific industrial processes; "biotechnology produced genetically altered ______________ that solved the problem."  

II.  Biotechnology in B.C.

· 500 BC:   The Chinese use moldy curds as an ___________ to treat boils.
· 250 BC:  The Greeks practice crop rotation to increase ________ ____________.
· 100 BC:  Chinese use powdered chrysanthemum as an ________.
III.  Pre-20th Century Biotechnology

· 1590: Janssen invents the _____________.
1663: __________ discovers cells.
1675: Leeuwenhoek discovers ________ and __________.
· 1797:Jenner inoculates a child with a viral vaccine to protect him from ___________.
· 1802: 1st time the term “_____________” is used.
IV.  Pre-20th Century Biotechnology

· 1830:  ____________, the building blocks of cells, are discovered.
· 1833 The _________ of the cell is discovered.
· 1855:  The E. coli bacterium is discovered.
· 1855: Pasteur works with ___________, eventually proving they are living organisms. 
· 1863 ________ discovers genes while working with peas.  He lays the groundwork for ___________.

V.  Pre-20th Century Biotechnology

· 1879: _____________ discovers chromatins.
1883: The ________ vaccine is developed.
· 1888 Waldyer discovers the _______________.
VI.  Biotechnology In The First Part Of The 20th Century

· 1902 :The term "____________" first used.
· 1906: The term "__________" is used.
· 1915: Bacterial viruses, called __________, are discovered.
· 1919: The word "____________" is first used.
· 1927:  Muller discovers that X-rays cause mutation.
· 1928: ___________ discovers penicillin.
· 1938: The term "molecular biology" is used.
· 1941 The term "_________ ______________" is first used.
VII.  Biotechnology in the First Part Of The 20th Century

· 1942: The electron microscope is used and characterize viruses that infect bacteria, called ___________________.
· 1944: __________ is shown to be the building block of  the gene.
· 1949: ___________ proves that sickle cell anemia is a "molecular disease" caused by a mutation.


VII.  Biotechnology in the 1950s and 1960s

· 1953: Watson and Crick understand the ____________ of DNA.
· 1954: Cell-culturing techniques are first used.
· 1955: An __________ involved in the production of a nucleic acid is isolated.
· 1956: The fermentation process is perfected.
· 1960: Messenger ____________ is discovered.
· 1961: The genetic code is understood.
VIII.  Biotechnology in the 1970s

· 1972: The DNA composition of humans is shown to be ________ similar to that of chimps and gorillas.
· 1977: Genetically ___________ bacteria are used to make human growth protein.
· 1978: North Carolina scientists, Hutchinson and Edgell, prove it is possible to introduce specific ___________ at specific sites in a DNA molecule.
· 1979: The first monoclonal antibodies are synthesized.
IX.  Biotechnology in the 1980s

· 1980: The U.S. Supreme Court approves the patenting genetically-engineered life forms.
· 1980: The U.S. patent for ____________   ____________ is awarded to Boyer and Cohen.
· 1981:  The North Carolina Biotechnology Center is created — the _____ state sponsored research center for biotechnology.
· 1981: The first genetically-engineered plant is reported.
· 1981: 1st mice to be successfully ________.
· 1982: Humulin, human insulin drug produced by genetically-engineered bacteria (first biotech drug approved by the FDA).
X.  Biotechnology in the 1980s

· 1983: The first artificial chromosome is made.
· 1983: The first genetic markers for specific inherited diseases are found.
· 1984: The DNA ____________ technique is developed.

· 1984: The first genetically-engineered __________ is developed.
1986: The first biotech-derived interferon drugs for the treatment of cancer is synthesized.
· 1988:  Congress funds the ____________ ___________ ________.
· 1989: Microorganisms are used to clean up the Exxon Valdez oil spill.
XI.  Biotechnology in the 1990s

· 1990: The first federally-approved gene therapy treatment is performed successfully. 

· 1992: The structure of ________ RT is elucidated. 

· 1993:The FDA declares that genetically engineered foods are "not inherently dangerous." 

· 1994: The first ________ _________ gene is discovered. 

· 1996: Scientists clone identical lambs from early embryonic sheep.
XII.  Biotechnology in the 1990s

· 1998: Scientists clone three generations of mice from nuclei of adult ovarian cells. 

· 1998: Embryonic stem cells are used to regenerate _________ and create disorders that mimic diseases.
· 1998: The Biotechnology Institute is founded by BIO as an independent national, 501(c)(3) education organization. 

· 1999: The genetic code of the human chromosome is deciphered.
XIII.  Biotechnology 2000 and Beyond

· 2000:  A rough draft of the human genome is completed. 

· 2000: ________ are the next animal cloned by researchers, to help produce organs for human transplant.
· 2001: The sequence of the human genome is published in Science and Nature.
· 2002: Scientists complete the sequence of the a pathogen of ________, a fungus that ruins enough rice to feed 60 million people annually.
· 2003: _______, the cloned sheep from 1997, is euthanized. 

ELABORATE, Part 4



Name ___________________________________

Handout




Date ____________________________________

Uses of Biotechnology:  
Agriculture, Forensics, Political, or Medical Purposes
Directions:  Research how biotechnology is used in the area of agriculture, forensics, politics, or medicine.  Include the type of research that is performed in your area of choice, the products that have been developed or processes that have been implemented as a result of the use of biotechnology in that area, and the ethical issues associated with the use of biotechnology in that area.  Prepare a presentation with your information.  You may choose to create a PowerPoint, a informational brochure, or a research board presentation.  Use the following rubric to guide you in your research and creating your presentation.

	Required Information
	Possible Points
	Points Earned and Comments

	Research Being Performed in Your Area

A clear description of the types of biotechnological research being conducted in your area of concentration. 
	20
	

	Products Developed as a Result of Biotechnology

A clear description of 2-3 products/processes that have been developed/implemented as a result of the use of biotechnology in your area of concentration.
	20


	

	Ethical Issues Associated With the Use of Biotechnology in Your Area
A clear discussion of the ethical issues associated with the use of biotechnology in your area of concentration.  
	20
	

	Presentation
The presentation is neat, organized, and aesthetically pleasing.
	20
	

	Sources Sited Appropriately
3-5 sources should be utilized.  All sources should be cited at the end of the presentation in the teacher determined format.
	20
	


Total:___________________/100
EVALUATE, Part 4
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Webpage Design:

 Economic Benefits of Biotechnology to NC
TASK:  You work for the North Carolina Center for Biotechnology in the Public Relations Department.  It is your job to create a webpage to inform the public about the economic benefits of biotechnology to North Carolina.  You will need to research the topic and design the webpage using Publisher, Google sites, or other webpage software.
PROCEDURE:

1. Look at the following websites or websites you find on your own to find information on biotechnology and the economy of NC.  
http://www.ncbiotech.org/  (The NC Biotechnology Center)

http://www.duke.edu/web/mms190/biotech/resources.html  (NC and the Global Economy – Biotechnology)

http://chronicle.com/free/v54/i02/02a00101.htm  (Article on building NC economy with biotechnology)

2. Complete the research questions.  Use the information to create a webpage to inform the public about the role biotechnology has in NC’s economy.
RESEARCH:

	
	Resource
	Information

	Biotechnology organizations in NC

	
	

	Biotechnology in agriculture
In NC

	
	

	Biotechnology in the food industry in NC

	
	

	Biotechnology in medicine in NC

	
	

	Biotechnology

and the economy of NC 
	
	


RUBRIC:

	CRITERIA
	Points POSSIBLE
	Points AWARDED

	Research
	40
	

	Webpage Design
·   Layout is attractive and easy to follow

·   Graphics or photos are used with citations

·   Content is accurate and informative

·   Contains working navigation and links


	60
	

	Final Grade


	100
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A Career in Biotechnology

TASK:  You are about to enter college. You want a career that will allow you to work with microscopes, cells, and DNA.

Your career choice:  _____________________________________________________

PROCEDURE:

1) Look at the following website of biotechnology careers.  Select a career that interests you.  Decide where you would like to get your training for this career.  

* http://www.biotechinstitute.org/careers/ 


* http://www.biotech.iastate.edu/biotech_info_series/bio2.html 


* http://www.careervoyages.gov/biotechnology-main.cfm 

* http://www.accessexcellence.org/RC/CC/ 
2) Look at the following website for career information.    

Occupational Outlook Handbook:  http://www.bls.gov/OCO/  

3) Write a career profile for your career.

RESEARCH:

	
	Resource
	Information

	Job requirements


	
	

	Training

qualifications

certifications


	
	

	Job outlook


	
	

	Expected earnings


	
	


Where do you plan to get the training you need for this career?

______________________________________________________________________

RUBRIC:

	CRITERIA
	Points POSSIBLE
	Points AWARDED

	Research
	50
	

	Career Profile
	50
	

	Final Grade


	100


	


Terms Used in Part 4

Biotechnology:  industrial use of living organisms, or parts of living organisms to produce foods, drugs, or other products.
DNA:  is the nucleic acid responsible for carrying the genetic information of most organisms from one generation to the next.  

Mutagen:  a toxic chemical that causes damage to an organism’s DNA.
Mutation:  a random change to a gene that results in a new trait.
RNA:  is the nucleic acid used by most organisms for protein synthesis.  

Unit 9:  It’s a Small World Out There
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Multiple Choice Questions

1. Which statement best compares an amoeba and paramecium?

   a. An amoeba is a single-celled organism.

   b. A paramecium is a single-celled organism.

   c. They both are single-celled organisms.

   d. They both are multi-celled organisms.

2.  What is the difference between a vector and a pathogen?


a. A vector is an animal that carries the disease.


b. A pathogen is an animal that carries the disease.


c. Both are animals that carry the disease.

d. A vector is a disease carrying animal; a pathogen is a microbe that causes   disease.


3.  How does removing habitats for mosquitoes help human life?


a. no breeding ground


b. less chance of human contraction of malaria


c. less chance of human contraction of West Nile virus


d. all of the above

4.  Which statement best describes what happens when antibiotics are used too frequently?

  a. new types of viral infections

  b. more colds and flu

  c. bacterial infections that are hard to treat

  d. none of the above.

5. Which of the following diseases is the best example of a viral disease?

a. AIDS
 
b. tuberculosis

c. common cold

d. rabies

6. Which of the following is a cause of diseases such as malaria?

a. soil bacteria

b. virus

c. protist
d. yeast

7. Which best explains the relationship between a host and parasite?


a. A parasite needs a host in order to live.


b. A host needs a parasite in order to live.


c. It is a symbiotic relationship.


d. It is a beneficial relationship.

8.  Which characteristic do volvox and euglena share?


a. They both have eye spots.


b. They both use flagella to move.


c. They both have eye spots and use flagella to move.


d. They have neither eye spots nor flagella.
9.  Which of the following pairs are examples of microbes?


a. bacteria and virus


b. bacteria and mutagen


c. virus and mutagen


d. virus and antigen

10.  How does the size of a bacterium compare with the size of a virus?


a. They are the same in size.


b. A bacterium is smaller than a virus.


c. A virus is smaller than a bacterium.


d. They are similar.

11.  What is the BEST disease-producing condition?


a. good hygiene

b. poor sanitation


c. use of antibiotics


d. use of anti-microbial products

12.  What is the BEST solution to avoid spreading a cold?


a. bathing twice a day 


b. avoiding all sick persons


c. washing hands frequently.


d. taking antibiotics

13.  Which statement shows the main difference between anti-microbial agents and


antibiotics?


a. Anti-microbials kill germs on the surface only.


b. Antibiotics kill the germs on the surface only.



c. They both can contribute to allergic reactions.


d. Only anti-microbials can cause allergic reactions.

14.   Where is the best indication of biotechnology as it benefits the economy of North Carolina?

           a. Winston-Salem


b. Triad

          
c. Research Triangle


d. Greensboro

15.  Which is the MOST widely-seen ethical issue related to biotechnology today?


a. mutations


b. genetically modified organisms


c. cloning


d. organic foods

16. What is the benefit of biotechnology?


a. It provides careers.


b. It provides safe guards to disease.


c. It provides economic benefits.


d. All of the above.
Multiple Choice Answers:
1.  c
2.  d
3.  d
4.  d
5.  c
6.  c
7.  c
8.  b
9.  a
10.  b
11.  b
12.  c
13.  a
14.  c
15.  c
16.  d
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Diseases Caused by Microbes
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