



COURSE:   Biology

I.
Grade Level/Unit Number:    9 - 12    Unit 5


II:
Unit Title:
Interrelationships in the Biosphere
III.
Unit Length:
  Approximately 3 weeks (on a 90 min per day block schedule) 


IV. Major Learning Outcomes:


The student will gain an understanding of
· symbiotic relationships (mutualism, commensalism, parasitism, predator/prey)

· field ecology techniques

· the importance of biotic/abiotic factors in ecosystems

· how limiting factors influence carrying capacity

· how to interpret population graphs

· the effects of population size, density and resource use on the environment

· how humans impact ecosystems 

· factors that influence climate

· the interactive role of internal and external factors in health and disease

V. Content Objectives Included  (with RBT Tags):

	Objective Number 
	Objective
	RBT Tag

	5.01
	Investigate and analyze the interrelationships among organisms, populations, communities and ecosystems

· Techniques of field ecology

· Abiotic and biotic factors

· Carrying capacity


	B4

	5.03
	Assess human population and its impact on local ecosystems and global environments:

· Historic and potential changes in population 

· Factors associated with those changes.

· Climate Change.

· Resource use 

· Sustainable practices/ stewardship.


	B5

	4.04
	Analyze and explain the interactive role of internal and external factors in health and disease:

· Genetics.

· Immune response.

· Nutrition.

· Parasites.

· Toxins.
	B4

	1.00
	Learner will develop abilities necessary to do and understand scientific inquiry.     Goal 1 addresses scientific investigation.  These objectives are an integral part of each of the other goals.  Students must be given the opportunity to design and conduct their own investigations in a safe laboratory.  The students should use questions and models to formulate the relationship identified in their investigations and then report and share those findings with others.
	

	1.01
	Identify biological problems and questions that can be answered through scientific investigations.


	B1

	1.02
	Design and conduct scientific investigations to answer biological questions.

· Create testable hypotheses.
· Identify variables.
· Use a control or comparison group when appropriate.
· Select and use appropriate measurement tools. 
· Collect and record data.
· Organize data into charts and graphs.
· Analyze and interpret data.
· Communicate findings
	B6

	1.03
	Formulate and revise scientific explanations and models of biological phenomena using logic and evidence to: 

· Explain observations.

· Make inferences and predictions.

· Explain the relationship between evidence and explanation.


	B6

	1.04
	Apply safety procedures in the laboratory and in field studies:

· Recognize and avoid potential hazards.

· Safely manipulate materials and equipment needed for scientific investigations.
	C3

	1.05
	Analyze reports of scientific investigations from an informed scientifically literate viewpoint including considerations of:

· Appropriate sample.

· Adequacy of experimental controls.

· Replication of findings. Alternative interpretations of the data.
	B4


VI.
English Language Development Objectives (ELD) Included:  NC English Language Proficiency (ELP) Standard 4 (2008) for Limited English Proficiency Students (LEP)- English Language learners communicate information, ideas, and concepts necessary for academic success in the content area of science.
Suggestions for modified instruction and scaffolding for LEP students and/or students who need additional support are embedded in the unit plan and/or are added at the end of the corresponding section of the lessons. The amount of scaffolding needed will depend on the level of English proficiency of each LEP student. Therefore, novice level students will need more support with the language needed to understand and demonstrate the acquisition of concepts than intermediate or advanced students.

VII. Materials/Equipment Needed: 
	Activity
	Materials

	Levels of Organization in the Environment
	Pictures that depict various parts of an ecosystem (each level, abiotic/biotic factors, etc.)


	Community Interactions Powerpoint and Learning Guide

	Computer with projection device (internet access is recommended to find images to add)

	Symbiotic Cartooon
	Blank paper
Colored pencils/markers

Examples of cartoons

	How does a rabbit survive when the world is full of predators?

	Computer with Internet and SASinschool access (Suggestion: 1 computer per 2 students and check plugins)

	Campus Field Study

	Flags to mark quadrant
Metric rulers
Acetate sheets with 1cm x l cm squares
Materials needed to conduct individual lab investigations (supplied by students)

Computer with PowerPoint program access (Suggestion:  1 computer per student)

Computer with projection device (for presentations)


	( Organic Molecules Concept Map (CONCEPT MAP for Biomolecules)


	Index Cards

Markers

	Population Graphs Learning Guide
	

	Food Chains and Biological Magnification
	Chips (can be store-bought, made from paper, or represented by candies)

	World Population Video

	DVD from http://www.populationeducation.org/
DVD player

TV

If not buying DVD:

Computer with projection device



	Identifying the Link between People and the Environment

	Computers with Internet access (Suggestion:  one per student)

Almanacs

Atlases



	Carbon Cycle

	Computer with Internet and SASinschool access (Suggestion: 1 computer per 2 students and check plugins)
Printer

Printer paper

	Call to Action Poster
	Materials will be supplied by students

	Who Gives a Hoot

	For a class of 24-30 students:

about 400 M & M’s (if finances prohibit using M & M’s, you can use different types of beans)

30 small paper cups

about 10 plastic forks

table cloth (use a fabric that has a multicolored, floral background – camouflage for the “rodents”)



	Class Discussion on Sustainable Practices/Stewardship

	Post it notes
Pens

	Call to Action Poster Presentations

	

	Disease Transmission Activity
	Test tubes or culture tubes (enough for one per student)

0.1M NaOH (0.40g NaOH in 100mL of water) for the “infected” tube

Water for the “non-infected” tubes

Phenolphthalein solution

Droppers



	Webquest- The Immune System
	Computers with Internet access (Suggestion:  one per student)



	Case Studies for Studying the Immune System
	Computers with Internet access and PowerPoint program (Suggestion:  one per student)

Computer with projection device for presentations



	Brochure Assignment
	Computers with Internet access (Suggestion:  one per student)
Printer

Printer paper

	Brochure Scavenger Hunt
	


VIII. Detailed Content Description: 
Please see the detailed content description for each objective in the biology support document.  The link to this downloadable document is in the Biology Standard Course of Study at:

http://www.ncpublicschools.org/curriculum/science/scos/2004/23biology
IX. Unit Notes
This unit is focused on the relationships organisms have in a living system.   In particular, this unit is concentrates on the various interactions organisms experience and the significance of these relationships.    Students will learn about ecological relationships as well as how internal and external factors play a role in health and disease.  Specifically, students will gain an understanding of:

· symbiotic relationships (mutualism, commensalism, parasitism, predator/prey)

· field ecology techniques

· the importance of biotic/abiotic factors in ecosystems

· how limiting factors influence carrying capacity

· how to interpret population graphs

· the effects of population size, density and resource use on the environment

· how humans impact ecosystems 

· factors that influence climate

· the interactive role of internal and external factors in health and disease

In each unit, Goal 1 objectives which relate to the process of scientific investigation are included.   In each of the units, students will be practicing the processes of science: observing, hypothesizing, collecting data, analyzing, and concluding. 

The unit guide gives an overview of the activities that are suggested to meet the Standard Course of Study Goals for Unit Five.   The guide includes activities, teacher notes on how to weave the activities into the content, and supplementary notes related to other issues such as preparation time and time to complete the activity.    If a teacher follows this unit (s)he will have addressed the goals and objectives of the SCOS.   However, teachers may want to substitute other activities that teach the same concept.  
Teachers should also refer to the support document for Biology at http://www.ncpublicschools.org/curriculum/science/scos/2004/23biology for the detailed content description for each objective to be sure they are emphasizing the specified concepts for each objective.  

Essential Questions for Unit Five:

Following are the essential questions for this unit.   Essential questions are those questions that lead to enduring understanding.   These are the questions that students should be able to answer at some level years after the course.    These questions are designed to incorporate multiple concepts.   Students will work on answering these questions throughout the unit.   Teachers are advised to put these questions up in a prominent place in the classroom and refer to them during the teaching of the unit.     

1) What are the relationships between an organism and its environment?

2) What are the components of an ecosystem and how they can be studied?

3) How do humans and the environment influence each other?

4) What is the relationship between environmental factors and the immune responses in humans?

Modified Activities for LEP Students:

Those activities marked with a  ( have a modified version or notes designed to assist teachers in supporting students who are English language learners.   Teachers should also consult the Department of Public Instruction website for English as a Second Language at: http://www.ncpublicschools.org/curriculum/esl/  to find additional resources.  

Computer Based Activities

Several of the recommended activities are computer based and require students to visit various internet sites and view animations of various biological processes.  These animations require various players and plug-ins which may or may not already be installed on your computers.  Additionally some districts have firewalls that block downloading these types of files.  Before assigning these activities to students it is essential for the teacher to try them on the computers that the students will use and to consult with the technology or media specialist if there are issues.  These animations also have sound.  Teachers may wish to provide headphones if possible.  

X. Global Content:  Aligned with 21st Skills:
One of the goals of the unit plans is to provide strategies that will enable educators to develop the 21st Century skills for their students. As much as students need to master the NCSOS goals and objectives, they need to master the skills that develop problem solving strategies, as well as the creativity and innovative thinking skills that have become critical in today’s increasingly interconnected workforce and society.  The Partnership for 21st Century Skills website is provided below for more information about the skills and resources related to the 21st Century classroom. 

http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=27&Itemid=120
	NC SCS Biology
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01, 1.02, 1.03, 1.04, 1.05, 5.01, 5.03, 4.04
	Conveying thought or opinions effectively
	· Symbiotic Cartoon

· Campus Field Study

· Call to Action Poster

· Class Discussion Sustainable Practices

· Case Studies – The Immune System

· Brochure and Scavenger Hunt

	1.01, 1.02, 1.03, 1.04, 1.05, 5.01, 5.03, 4.04
	When presenting information, distinguishing between relevant and irrelevant information
	· Levels of Organization in the Environment

· Campus Field Study

· Call to Action Poster

· Class Discussion Sustainable Practices

· Case Studies – The Immune System

· Brochure and Scavenger Hunt

	1.01, 1.02, 1.03, 1.04, 1.05, 5.01, 5.03
	Explaining a concept to others
	· Symbiotic Cartoon

· Campus Field Study

· Call to Action Poster

· Class Discussion Sustainable Practices

· Brochure and Scavenger Hunt

	
	Interviewing others or being interviewed
	

	
	Computer Knowledge
	

	
	Using word-processing and database programs
	· Brochure and Scavenger Hunt

	1.01, 1.02, 1.03, 1.04, 1.05, 5.01, 5.03, 4.04
	Developing visual aides for presentations
	· Symbiotic Cartoon

· Campus Field Study

· Call to Action Poster

· Brochure and Scavenger Hunt

	
	Using a computer for communication
	

	
	Learning new software programs
	

	
	Employability Skills
	

	5.01, 5.03, 4.04
	Assuming responsibility for own learning
	All activities

	
	Persisting until job is completed
	All activities

	1.01, 1.02, 1.03, 1.01, 1.02, 1.03, 5.01, 5.03, 4.04
	Working independently
	· Symbiotic Cartoon

· How Does A Rabbit Survive

· Identifying the Link Between People and the Environment

· Brochure and Scavenger Hunt

	
	Developing career interest/goals
	

	1.01, 1.02, 1.03, 5.03
	Responding to criticism or questions
	· Call to Action Poster

	
	Information-retrieval Skills
	

	
	Searching for information via the computer
	

	
	Searching for print information
	

	
	Searching for information using community members
	

	
	Language Skills - Reading
	

	1.01,1.02,1.03, 1.04, 1.05, 5.01, 5.03, 4.04
	Following written directions
	Most of the activities can be presented as opportunities for students to follow written directions.  The teacher will have to work with most students to develop this skill over time.  The following activities are well suited to developing skills in following directions:

· Levels of Organization in the Environment

· How Does a Rabbit Survive

· Campus Field Study

· Food Chains and Biological Magnification

· Identifying the Link Between People and the Environment

· Carbon Cycle

· Who Gives A Hoot

· Disease Transmission Activity

· Brochure and Scavenger Hunt

	1.01, 1.02, 1.03, 1.04, 1.05, 5.01, 5.03, 4.04
	Identifying cause and effect relationships
	· Community Interactions Powerpoint

· Symbiotic Cartoon

· How Does a Rabbit Survive

· Campus Field Study

· Population Graphs Learning Guide

· Food Chains and Biological Magnification

· World Population Video

· Identifying the Link Between People and the Environment

· Carbon Cycle

· Who Gives A Hoot

· Class Discussion Sustainable Practices

· Disease Transmission Activity

· Webquest – The Immune System

· Case Studies – The Immune System

	1.01, 1.05, 5.03
	Summarizing main points after reading
	· Class Discussion Sustainable Practices

	
	Locating and choosing appropriate reference materials
	

	
	Reading for personal learning
	

	
	Language Skill - Writing
	

	5.01, 5.03, 4.04
	Using language accurately
	All the activities

	5.01, 5.03, 4.04
	Organizing and relating ideas when writing
	All the activities

	
	Proofing and Editing
	

	1.01, 1.02, 1.03, 5.03, 4.04
	Synthesizing information from several sources
	· Call to Action Poster

· Webquest  - The Immune System

· Case Studies – The Immune System

· Brochure and Scavenger Hunt

	
	Documenting sources
	

	
	Developing an outline
	

	1.01, 1.02, 1.03, 5.03
	Writing to persuade or justify a position
	· Call to Action Poster

	
	Creating memos, letters, other forms of correspondence
	

	
	Teamwork
	

	
	Taking initiative
	

	1.01, 1.02, 1.03, 1.04, 1.05, 5.01, 5.03, 4.04
	Working on a team
	Most of the activities are designed to be done and discussed in teams.  The following activities are well suited to developing team interdependence skills:

· Campus Field Study

· Food Chains and Biological Magnification

· Call to Action Poster

· Who Gives A Hoot

· Case Studies – The Immune System

· Brochure and Scavenger Hunt

	
	Thinking/Problem-Solving Skills
	

	1.01, 1.02, 1.03, 1.04, 1.05, 5.01, 5.03
	Identifying key problems or questions
	· How Does A Rabbit Survive

· Campus Field Study

· Identifying the Link Between People and the Environment

· Call to Action Poster

· Class Discussion Sustainable Practices

	1.01, 1.03, 4.04
	Evaluating results
	· Case Studies – The Immune System

	1.01, 1.02, 1.03, 1.05, 5.03
	Developing strategies to address problems
	· Call to Action Poster

· Class Discussion Sustainable Practices

	1.03, 5.01
	Developing an action plan or timeline
	· Symbiotic Cartoon


XI.
Unit Guide: Interrelationships in the Biosphere

Total:   14 - 90 min days    
ENGAGE:  
In this activity (Levels of Organization in the Environment), the students consider the characteristics of different levels of organization and how they are connected.  It is an engagement activity to begin the unit.  The teacher should have pictures of different examples that represent each level of organization.  He/she should then introduce the pictures by questioning how they are related (incorporate the terms:  organism, species, population, community, ecosystem, abiotic factor, biotic factor).  Students should also discuss what organisms are missing.  In addition, as part of the discussion, have the students relate the pictures/new terms back to their brainstorming session.

Guiding Question:  What relationships are present in an ecosystem?

Before the Activity:  Have the students brainstorm about the components of the environment.  Write their responses on the board.

Focus Objectives:  5.01, 1.01
Activity Time:  30 minutes

Preparation Time:  The teacher should print out pictures that depict various parts of an ecosystem.  He/she may want to make these pictures correspond to the environment in which the school is located.  There are many such images on the internet.  The teacher may want to take photos of the local area and use these.  He/she should make sure that there is a variety of organisms represented (including bacteria) as well as non-living components of the ecosystem.

After the Activity:  The teacher should wrap up this activity by reiterating the importance of each level of the environment (including abiotic and biotic factors).

EXPLORE:
Guiding Question:  What are some ways that organisms interact with each other?

This PowerPoint illustrates symbiotic relationships.  It should be shown allowing time for student discussion and contribution of other examples.  The corresponding learning guide allows the students to describe the relationships between the organisms.  They should fill in this guide and take additional notes, if needed.

Before the Activity:  Since the students have already discussed the broad relationships in the environment with the previous activity, have them now contemplate the specifics about how species interact with each other.

Community Interactions PowerPoint

[image: image1.emf]Community Interactions


Community Interactions – Learning Guide for PowerPoint

	Relationship
	Organism #1
	Organism #2

	Competition – two organisms use same space and resources at the same time – both are harmed
	Poppies - 
	Blue Flower - 

	Competition


	Kudzu -
	Native Plants -

	Competition


	Eastern Bluebird - 
	House Sparrow - 

	Mutualism – a relationship where both organisms benefit in some way
	Clownfish - 
	Sea Anemone - 

	Mutualism


	Lichen (algae)
	Lichen (fungus)

	Mutualism


	Fish - 
	Cleaner shrimp - 

	Mutualism


	Ant - 
	Aphid - 

	Mutualism


	Sea Slug - 
	Algae - 

	Mutualism


	Legume plant - 
	Bacteria nodules - 

	Relationship
	Organism #1
	Organism #2

	Mutualism


	Flower or bee - 
	Butterfly - 

	Mutualism


	Protozoans - 
	Cow’s stomach -

	Mutualism


	Ants - 
	Acacia trees - 

	Mutualism


	Oxpecker Bird - 
	Hoofed mammal - 

	Mutualism


	Caterpillar - 
	Ant - 

	Commensalism – a relationship where one organism benefits & the other is “unaffected.”
	Cattle Egret - 
	Cattle - 

	Commensalism


	Shark - 
	Remora - 

	Commensalism


	Barnacle - 
	Whale - 

	Commensalism


	Limpet - 
	Mussel - 

	Parasitism – a relationship where one organism benefits and the other is harmed
	Wasp - 
	Hornworm Larva - 


	Relationship
	Organism #1
	Organism #2

	Parasitism


	Tick - 
	Mammal - 

	Parasitism


	Cowbird - 
	Other Birds - 

	Parasitism


	Mistletoe - 
	Trees -

	Parasitism


	Heartworm - 
	Dog - 

	Predator-Prey – a relationship where one organism benefits and the other dies.
	Spider - 
	Insect - 

	Predator-Prey


	Snake - 
	Mouse - 


Focus Objectives:  5.01, 1.01, 1.03
Activity Time:  45 minutes

Preparation Time:  Preview the PowerPoint.  It does not have any pictures to represent the relationships, but the teacher may use the links listed at the end of the PowerPoint and/or the internet to find suitable images, and modify the PowerPoint as he/she wishes.  The teacher should also arrange for a projection device and make copies of the learning guides.

Note:  Depending on how the PowerPoint is modified, the learning guide may need to be adjusted to reflect the names of the organisms the teacher chooses to use as examples.

Time is variable and may range to 90 minutes, depending on the amount of discussion.

After the Activity:  Have the students consider different examples of symbiotic relationships.

ELABORATE:

This activity (Symbiotic Cartoon) allows the students to creatively apply the knowledge they gained during the previous activity.  Students will take one of the examples they came up with of symbiotic relationship and develop a “Far Side” type cartoon to depict it.  The teacher should introduce this activity by having the students consider their examples of symbiotic relationships.  He/she should then show them examples of “Far Side” cartoons.  Students will then develop their own “Far Side” cartoon to depict one of the symbiotic relationships.  Students may need to finish this for homework.

Guiding Question:  What are some ways that organisms interact with each other?

Before the Activity:  Students should review the different types of symbiotic relationships and their examples of these relationships.

Focus Objectives:  5.01, 1.03
Activity Time:  15 minutes (finish for homework)

Preparation Time:  Collect examples of “Far Side” cartoons to show as examples.  If you search “Far Side Cartoons” in Google Images, then you’ll have several examples to choose from.  Make sure there is enough white copy paper and colored pencils/markers for the students.

EXPLAIN:

After the Activity:  Cartoons can be presented by students and displayed around the room.

ELABORATE:
This activity (How does a rabbit survive when the world is full of predators?) enables students to see the relationship between predators and prey.  Some students may feel that predation is “wrong” and might not realize the how the predator/prey relationship actually helps each species regulate its population size.  By having them complete this web activity, the students come to this realization themselves.  The students will visit various websites to determine the relationship between the snowshoe hare and Canadian lynx populations.  They will answer the questions on their “Respond” sheet (including the analysis questions that are marked as homework).
Guiding Question:  What is the relationship between populations of predators and prey?

Before the Activity:  Since the students now have background knowledge about some examples of symbiotic relationships, ask them to consider what relationship exists between predators/prey.  They may start out by saying, “predators eat prey,” but encourage them to think about it from the prey’s perspective.  This should be a good lead-in to the activity.

Focus Objectives:  5.01, 1.01, 1.02, 1.03
Activity Time:  60 minutes

Preparation Time:  Visit www.sasinschool.com and use the “Quick Launch” feature.  If you type in the Quick Launch number, 51, then you will go directly to the activity.  You can also get to this activity by going to the science section, then biology, then ecology, and you will see it listed as a “Web Inquiry” activity.  Once the activity is loaded, then you can go to the “Lesson Guide” at the top of the screen to access teacher directions.

Before the activity, make copies of the response sheet (available when you click on “Respond” and then click on the “Printable Version” icon at the top of the page) for each student.

Arrange for computer access for students.

Note:  Contact your school media center to make sure your school is registered with SASinschool.  This registration is free to all North Carolina schools.

The “Conclusion” section may be assigned as an extension activity.

After the Activity:  Discuss the answers to the analysis questions.  Ask the students if their opinions about the relationship of these species changed as they completed the activity.  What do they think now?

EVALUATE:

Provide a mini-quiz regarding symbiotic relationships, biotic and abiotic factors.  

ENGAGE:
Using the Think-Pair-Share technique, ask students to brainstorm aspects and techniques of a field study (for example, the biotic and abiotic factors in an area, measuring, counting, etc.).  Record each groups’ comments on the board/overhead.  Ask them which ones would be used in a field study of the campus.  Explain to the students that they will be visiting an area of the campus to design their own field study.
EXPLORE:
This activity (Campus Field Study), from the NCSCOS Support Document, allows the students to develop their own lab to increase the number of species in a given area.  In the process of conducting their labs, students use field techniques and incorporate many of the topics of ecology in their studies.  This activity does take time, however, and students should have adequate access to their test area throughout the unit.  The teacher should guide his/her students through the scientific process by acting mainly as a facilitator.  This, along with taking time to perform the experiment, does require a time commitment.  Having the students develop, test their hypotheses, and report their conclusions, however, is well worth the effort.

Guiding Question:  What kinds of field study techniques are best suited for studying ecology?

Before the Activity: Have the students think about the populations that are present on the school grounds.  Discuss how one might study these populations.  Have them consider what they would do if they wanted to increase the population of a certain area.  After this discussion, allow them to choose the area that they want to be the focus of their investigation.

Campus Field Study
Targeted Standard Course of Study:  Goals and Objectives 


Goal 1: The learner will develop abilities necessary to do and understand scientific inquiry. 

1.01: Identity biological questions and problems that can he answered through scientific investigations
1.02: Design and conduct scientific investigations to answer biological questions.
 

1.03: Formulate and revise scientific explanations and models of biological phenomena using logic and evidence

Goal 5: The learner will develop an understanding of the ecological relationships among organisms. 
5.01: Investigate the interrelationships among organisms, populations, communities, and ecosystems. 
5.02: Analyze the flow of energy and the cycling of matter in the ecosystem

Introduction to the Teacher 
The best way for a student to understand a topic is for them to experience it. Unfortunately, we do not all have access to the variety of ecosystems that are present in our state. We do, however, have the ability to study the land on which our schools are located. Whether you choose to take your class out to the football field, or another area, they will gain an appreciation of the interdependency among organisms while developing and participating in their on laboratory activity. 
This lab is set up to be an on-going activity to use as you progress through your ecology unit. Before you begin, you should obtain permission to utilize a part of your campus and request that it not be disturbed (e.g. not mowed. etc.) for the duration of your unit. You should also check the area for any potential hazards (e.g. poison ivy, bees, nests, etc.) and identify any relevant student allergies. You will also need to obtain a way to mark quadrants to study (irrigation system flags are available at home improvement stores or you can make your own tags). Each student will need 4 flags and it is helpful to number them (i.e. four #1 flags, four 2 flags. etc.). 


It is helpful if you plan your entire ecology unit to determine appropriate times to go outside for your field study. It may not be possible for you to go outside every day (since there are many concepts to cover and other activities you will want to do). You will want to make sure that you have covered certain topics before visiting the quadrant. For example, before they can explain how the carbon and water cycles are occurring in their quadrants, they need to know how these cycles work. Having the students keep a field study journal will allow them to make entries even when they do not visit their quadrant. Since temperature and precipitation may have an impact on the species present, you may want them to record this data for the duration of the study. You will also want to check the students’ investigation plans to make sure they are appropriate and will not harm the environment.  They should “leave no trace” at the conclusion of the experiment.


If possible, have students work individually on this laboratory. It will be a better assessment of each individual’s understanding. 


Extensions of this laboratory could involve the students using their quadrants to investigate objectives 2.05 (respiration/photosynthesis), 4.03 (structural adaptations), and 5.03 (human impact on ecosystems).

Safety Considerations

Check the area where your students will work for poison ivy, nests of insects, and other potential hazards.  Also, make certain you are aware of any potential health risks for the students (especially for those who have severe allergies).  Keep the class together as a group, and do not allow students to leave your range of sight while outside.  Students should wash their hands after every visit to their quadrant.

 
References 
Similar versions of this lab can be found elsewhere, but this version was developed by Zoe Welsh, Leesville Road High School, Raleigh, North Carolina. 

Campus Field Study:  Activity

Purpose 
You do not have to travel to a wildlife refuge or state park to study ecological relationships. The purpose of this activity is to study how ecology relates to an area on your school’s campus. You will do this by explaining how your area relates to key concepts in ecology and by developing and conducting your own lab investigation to increase the number of species present in your area.


Materials (per person or lab group) 

· Flags to mark quadrant
· Metric ruler
· Acetate with 1cm x l cm squares
· Materials needed to conduct your individual lab investigation
Procedure 

1. Obtain flags and mark the area to study. Your area should be a minimum of 30cm x 30cm.

2. In the journal (each time you make an entry, make sure you include the date):

a. Indicate which numbered flags you have and describe your location (imagine if the flags are removed and you have to locate your quadrant).

b. Indicate the dimensions of your quadrant (in cm).

c. Conduct a preliminary species count by listing all of the species present. If species is unknown, then describe it so you can research what it is. Each quadrant must have living things in it.

d. List the abiotic components of your quadrant.

e. Indicate the high and low temperature of the day (in Celsius) and precipitation. http://www.weather.com/ or http://wunderground.com/ are helpful web sites. This data should he taken each day of the investigation, regardless of whether you visit your quadrant or not.

3. Begin planning an investigation to increase the number of species in your quadrant. Plan is due on: ____________ (with hypothesis, control. independent/dependent variables, steps that will be taken). Plan should be written in your journal.

4. On your next visit to your quadrant, add the following information to your journal:

a. How does your quadrant relate to the carbon cycle? How does it relate to the water cycle?

b. How does the quadrant relate to the cycling of energy?

5. Use the acetate sheet (with 1cm x 1cm squares) to sample portions of your quadrant.

a. First, determine how many squares make up your quadrant.

b. Second, randomly choose ten squares of your quadrant, lay the acetate over those portions and count the number of each individual species present. Determine the estimated sample size of each species using the following equations: 

Population % = # of squares randomly counted (10) 
         Total # of squares in quadrant

Species estimate = Total number of individual species counted 



Population % (from above)

6. Turn in journal for investigation plan approval.

7. Once your plan has been approved, get materials ready to start lab investigation.

8. On your next visit to the quadrant, set up and begin your lab investigation. Note any problems in setup and/or changes in species number. In addition, answer the following in your journal:

a. How does the entire area (all quadrants) show that the populations have changed over time? Explain.

b. Which areas do you think are older than the others? Explain.

9. On subsequent visits to your quadrant: use the acetate sheet to estimate population sizes and take other data relevant to your investigation in your journal.

10. Once you have concluded your investigation, publish your results in a lab report and/or class presentation as directed by your instructor.

Questions to Guide Analysis: 

1. Why was there a minimum size your quadrant could be?

2. Why was it important to date each journal entry?

3. What effect did temperature and precipitation have on the number of species in your quadrant? If they did not have a significant effect, why did you have to take the data?

4. Why would the method you used to estimate population size not be appropriate for estimating all animal populations?

5. What factors influence population size?
6. Was your hypothesis supported by the data you collected? Why or why not?

7. How could you have made your lab better? What would you do differently?

8. Why did you have to answer questions about the biotic/abiotic factors, the cycling of matter, the cycling of energy, and changes in populations over time in your lab journal? 

Extensions 

Investigate ways humans have tried to increase species size and/or diversity.  Did these attempts help or hurt the environment?  Why or why not?  Where in North Carolina might such an enterprise be beneficial? 

Focus Objectives:  5.01, 1.01, 1.02, 1.03, 1.04, 1.05
Activity Time: 300 minutes.  30 minutes the first day and then visits of additional time throughout the unit.  Please note that future activities in this unit are structured to allow for this extra time.  There are four days when 15 minutes of class time may be used, one day when 30 minutes may be used (as the last visit), one day when 30 minutes may be used (for report/PowerPoint work) and one and a half days of 90 minutes each for presentations.  These blocks of time can be determined by looking for these blocks of time as you map out your lesson plans.  If desired, additional times may be added, or these times may be shortened.
Preparation Time:  Obtain permission to conduct the field study on a portion of campus and try to arrange for this area not to be disturbed for the duration of the experiment.

Make copies of 1cm x 1cm acetate.  You may want to use www.printfreegraphpaper.com to make the template (select “millimeters” as measurement unit).

Purchase irrigation flags or arrange for another marking device.  Number them.

Inform the students when they will be going outside so they are dressed appropriately.  They also need to bring in a lab journal.

Safety:  Check the area for any potential hazards (poison ivy, insect nests, etc.), ask the students about any relevant health issues (allergies), and be aware of the students at all times.  Students should wash their hands after field work.

EXPLAIN:
After the Activity:  Students should present their findings in a lab report and/or by a class presentation.  This is done at the end of the unit and one 90-minute period is allotted.  If you choose to have the students turn in lab reports, then you may use this extra time on an activity of your choosing.

EXPLORE:
This learning guide (Population Graphs:  Learning Guide) explains “J” and “S” shaped population graphs, exponential growth, carrying capacity, density dependent and density independent factors.  The students create graphs of a snowshoe hare population and then answer application questions.  

Guiding Question:  What are the components of population graphs and what factors affect them?

Before the Activity:  Have the students discuss what the graphs from the snowshoe hare/lynx activity looked like.  Focus on the snowshoe hare and ask them what other things would regulate the population size.  What if there were no limits on population size?  Contemplating these questions is a good lead in to the learning guide.

Population Graphs:  Learning Guide

What if there were no limits on population growth?  What would happen to the number of organisms in a species?  The organisms would experience what is known as exponential growth and the population size would double each generation.  Use the chart below to determine the population size of snowshoe hares undergoing exponential growth for ten generations and then graph your data for the first seven generations.  Don’t forget to label your axes and title your graph.
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Under normal conditions, however, there are limits to how large a population can grow.  If a population experiences exponential growth, then it does so only for a limited amount of time.  Eventually, populations reach their carrying capacity.  This is the maximum number of individuals of a population that can occupy a certain habitat.  Carrying capacity is regulated by density dependent factors.  Examples of density dependent factors include resource availability, waste production, competition, predation, and disease.  There are also density independent factors (fire, drought, landslides, earthquakes, temperature), but these factors influence the population regardless of its size.

Imagine that the population of snowshoe hares from the first example has a carrying capacity of 50.  Draw a graph that would show this using the graph below.  Label the graph components (axes, title) as well as carrying capacity and exponential growth.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Questions:

1. Some people describe the graphs you made as “S” and “J” shaped graphs.  Why do you think they have these names?

2. Which is the “S” shaped?

3. Which is the “J” shaped?

4. What is carrying capacity?

5. One of the factors that limit population size is resource availability.  What are examples of these resources?

6. Explain the types of competition the snowshoe hare might encounter.

7. What would happen to the snowshoe hare population if there was an unusually harsh winter (weather)?  What type of limiting factor is this an example of?

8. Populations don’t actually stay constant at their carrying capacity.  Instead they fluctuate, a little above and then a little below.  Explain why this occurs.

9. What is the one species that continues to exhibit exponential growth and has not reached its carrying capacity yet?  Why do you think this is?
Focus Objectives:  5.01, 1.02, 1.03
Activity Time:  20 minutes

Preparation Time:  Make copies of the learning guides.

After the Activity:  Discuss the answers to the questions.

ELABORATE:

This activity (Food Chains and Biological Magnification) is from the Honors section of the NCSCOS support document, but it is easily modified to make it appropriate for all students.  All that is required for modification is to take out the portion that requires the students to research their organisms.  In it, students use chips to represent energy (a review of 5.02).  These chips then represent DDT accumulating in the organisms.  If the teacher wants to save time, then he/she may decide to omit the section on energy transfer, but it is a good review of these concepts from 5.02.

Guiding Question:  How is energy transferred in a food web and how do toxins accumulate in higher order consumers?

Before the Activity:  The teacher should lead a discussion reviewing the middle school concepts of food chains, food webs, and energy transfer.  This discussion should then expand into a discussion on energy pyramids and how organisms of a food web would fit into an energy pyramid.

Food Chains and Biological Magnification:  Background Information

Targeted Standard Course of Study Goals and Objectives:

Goal 5: Learner will develop an understanding of the ecological relationships among organisms.

5.02 Analyze the flow of energy and the cycling of matter in the ecosystem.

5.03 Assess human population and its impact on local ecosystems and global environments
Essential Question(s):

How do trophic levels determine how energy is transferred through ecosystems?

How are trophic levels related to food webs?

What are the effects of biomagnification with respects to the food chain?

Introduction to teacher:

Before beginning this activity, you should have already re-introduced your students to the concepts of food chains, food webs, and energy transfer.  These concepts are a part of the middle school curriculum.  You should also have covered the different levels of an energy pyramid and how organisms from a food web would fit into a particular energy pyramid.

Assign organisms from a given food web.  You may want to use a food web that is prevalent in your geographic area.  Try to include at least one endangered or threatened species.  Students will need to research their assigned organism before the activity.

You will need to either create the “chips” you will use or buy some before the activity.  You could use something as simple as plain white paper cut into squares or colored candy pieces.  You should also come up with a class data sheet that you can fill in as the students transfer energy/DDT. 
Differentiation from Standard-level:

The main differentiation of this activity that makes it an honors-level is the research the students do prior to the activity.  
Safety/Special Considerations:

None (unless candy is used as the “chips” and then you would need to check for food allergies).

References:

Caudill, Scott (Cary High School, Cary, NC)

Food Chains and Biological Magnification:  Activity

Targeted Standard Course of Study Goals and Objectives:

Goal 5: Learner will develop an understanding of the ecological relationships among organisms.

5.02 Analyze the flow of energy and the cycling of matter in the ecosystem.

5.03 Assess human population and its impact on local ecosystems and global environments
Essential Question(s):

How do trophic levels determine how energy is transferred through ecosystems?

How are trophic levels related to food webs?

What are the effects of biomagnification with respects to the food chain?
Introduction:

In ecosystems there is a relationship between autotrophs and heterotrophs.  Without energy from the autotrophs, the heterotrophs would cease to exist.  Most autotrophs get their usable energy by undergoing photosynthesis.  Energy from the sun is converted into chemical energy in the form of glucose.  As energy moves from one level of the food chain to another, only 10% of the original energy is passed on.  This decrease in usable energy creates an energy pyramid.

Not only energy moves throughout the food web, however.  Contaminants (such as pesticides) can accumulate in organisms as one organism eats another.  This is called biomagnification and is very harmful to ecosystems.
Materials:

Energy “chips”

Pesticide “chips”

Procedure:

Before the lab activity:

1. You will be assigned a role as an organism in a particular food web.  You need to research the organism and determine:

a. How they are important in the ecosystem

b. How they get their energy 

c. What they eat

d. What eats them

e. Whether or not they are endangered or threatened (and what that means)

f. How abundant they are

g. Their natural habitat

h. Other interesting facts

2. Write this information up in a short paper before activity day!

Part One: Energy Transfer

1.
You will be assigned a role as an organism on a particular trophic level from producer to 3rd -level consumer (this may or may not be the same organism you researched).

2.
The chips spread around the room represent the energy available in the  bodies of producers.

3.
First, the producers will photosynthesize and collect 4 energy chips each.

4.
Next, the primary consumers will enter the ecosystem and “tag” a producer. This tag represents the death of the producer and the transfer of energy up the food chain. However, since there is energy lost between each trophic level, the primary consumer gets 3 of the producer’s chips. Each primary consumer may tag/eat up to three producers.

5.
Now the secondary consumers enter and can eat up to 2 primary consumers. Due to energy loss, only 2 chips are transferred from each primary consumer that is eaten.

6.
Finally the tertiary (3rd level) consumer can enter and eat all the secondary consumers. They each transfer one energy chip.

7. Your teacher will be recording the data after each round of feeding.

8. Repeat this activity with the threatened/endangered species sitting out.

Part Two: Biomagnification

1.
Spread all the chips back out around the ecosystem. The exercise will be repeated, except this time the chips will represent a pesticide (such as DDT) that was sprayed in the ecosystem and this pesticide will be present in the producers.  The activity will begin with the primary consumers this time.

2.
Primary consumers enter first and collect as many chips as they can in 15 seconds.

3.
The secondary consumers enter next and can eat up to 3 herbivores. Since the chips represent a toxin that does not naturally break down, all the chips are transferred from the consumed herbivores.

4.
The tertiary consumers enter and each consumes 2 secondary consumers obtaining all their pesticide chips.

5.
Your teacher will be recording the data after each round of feeding.

Safety:

Do not throw any of the chips.

Questions to Guide Analysis:

1. Create an energy pyramid with the energy data collected.  Draw it and label its parts.

2. How did we simulate energy loss in Part One?

3. In “real” situations, would the consumers gain ¾ of the energy of the things they ate?  Why or why not?

4. Why were the primary consumers limited to eating 4 energy chips?  In other words, why didn’t they eat all the producers?

5. At which trophic level was the total amount of energy the least?  Why?

6. Why did we treat the transfer of pesticides differently than the transfer of energy?

7. What was the average amount of individual pesticide accumulation for these trophic levels?

a. Primary consumers:  ________________________

b. Secondary consumers:  ______________________

c. Tertiary consumers:  ________________________

8. In your own words, explain why the tertiary consumers had the largest amount of pesticide in their bodies.

9. How did the results change when the threatened/endangered species sat out?  Why?

10. Why are the organisms in the highest trophic levels more likely to be threatened or endangered?

11. Which other organism in the class food web had the greatest impact on your organism?

References (for further research):

Why Big Fierce Animals Are Rare

Internet

Rubric:

Research on individual organism (50%)

Analysis Questions (40%)

Participation (10%)
Focus Objectives:  5.03, 1.01, 1.02, 1.03
Activity Time:  55 minutes

Preparation Time:  The teacher should purchase chips, make chips out of pieces of paper, or purchase candies to represent the chips.

Make copies of the activity for students.

Safety:  If candies are being used as chips, then the teacher should check that there are no student allergies.  Students should not throw chips.

After the Activity:  Discuss the direct and indirect impact of humans on natural resources (not just bioaccumulation, but also deforestation and pesticide use).

EVALUATE:
Instruct students to prepare a foldable depicting the terms discussed up to this point in the unit.

ENGAGE:
This short DVD (7 minutes) graphically illustrates the growth of the human population over time.  It is available for purchase for $20 from the website:  

http://www.populationeducation.org/index.php?option=com_content&view=article&id=24&Itemid=10
If the DVD cannot be purchased, then this site has a PDF video capture of eight slides that show changes in human population over time.  These can be shown to the class to encourage discussion.  

Guiding Question:  How has the population of humans on the earth changed over time?

Before the Activity:  Discuss how the population of humans has changed in size over time.  Where did the first humans live?  What were great times of growth for the population (Roman times, Industrial Revolution, etc.)?  What were times of decline in the population (Black Plague, wars, etc.)?

Focus Objectives:  5.03, 1.01
Activity Time:  15 minutes

Preparation Time:  Purchase the DVD and allow enough time so that it arrives before the day of this lesson.

Arrange for a projection device (either for the DVD or for the projection of the PDF file of 8 slides).

Extension:

The link to the portion of the population connection website (given in the “Teacher Connections” column) has a number of extension activities on population growth and its effects.

After the Activity:  The teacher should ask the students how the change in the size of the human population has affected the environment and what kinds of affects might occur if the population continues to grow at this rate.

ENGAGE:

This activity (Identifying the Link between People and the Environment), created by the Population Resource Bureau, has the students first take an online quiz to assess their impact on the earth.  At the end of the quiz, the students find out how many acres of the earth are needed to sustain their lifestyle and how many “earths” would be needed if all people lived with the same lifestyle.  Students will then do a reading and answer questions about human population size on the environment (in general).  The teacher should then divide the class into 8 groups to research the relationship between population, health, and the environment.  The groups will research one of the following countries:  Botswana, India, Italy, Japan, Kenya, Mexico, South Africa, and the United States.  After they finish their research (using the online resources as well as reference materials), then have a class discussion (#21-33 on activity).  

Guiding Question:  How does population size affect health and the environment?

Identifying the Link between People and the Environment:  An Activity from the Population Reference Bureau

http://www.prb.org/Educators/LessonPlans/2005/LinkingPopulationHealthandEnvironment/Activities/IdentifyingtheLink.aspx
Materials Needed 
· Computers with Internet access 

· "Critical Links: Population, Health, and the Environment," Population Bulletin 58.3 pp. 3-10; 17-30 (PDF: 274KB) Use link above to connect to this pdf.

· Chart 1. "Sources of Data for a Human-Environment Inquiry" (PDF: 9KB) Use link above to connect to this pdf.

· Chart 2. "A Human-Environment Inquiry" (PDF: 13KB) Use link above to connect to this pdf.

· Almanacs, atlases, and other print resources 

Instructions
1. Direct students to the "Ecological Footprint Quiz" at www.earthday.net/footprint. Allow time for students, working individually or in pairs, to go through the steps of this online quiz. When they have completed the quiz, lead a class discussion of the results. 

2. What did students discover about their impact on Earth's environment? 

3. Do they think their results are representative of other places in the United States? 

4. What actions might they realistically take to reduce their impact on the environment? 

5. How do they think the United States compares to other countries in terms of environmental impact? 

6. What would happen if everyone in the world had a lifestyle similar to that of the students in the class? 

7. Have students read Population Bulletin 58.3—"Critical Links: Population, Health, and the Environment," pp. 3-10. 

Depending on time available and students' reading levels, have the class continue reading pp. 17-30 in Population Bulletin 58.3 to gain a better understanding of the consequences of human-environment interactions. For younger students, divide the reading into sections, assign the sections to different groups of students, and allow students to report back to the class on the section they have read. Older students can read the entire passage.

8. How has human impact on the natural environment changed over time? Identify some specific examples of change. 

9. Explain the relationships between Earth's natural resources, its systems, and its human population. 

10. What are some of the challenges to understanding the relationships between population and environment? 

11. What are some demographic trends that are likely to have an impact on the environment? 

12. The reading says, "Population growth does not necessarily lead to a serious deterioration of the natural environment." Explain this statement. 

13. What is meant by the term "environmental refugee"? 

14. How can migration affect the environment? 

15. How is increasing urbanization both good and bad? 

16. Divide the class into eight groups. Assign each group one of the following countries: Botswana, India, Italy, Japan, Kenya, Mexico, South Africa, United States. Explain that they will undertake an investigation to evaluate the linkages between population, health, and the environment in selected countries. [Note: you can change the specific countries if you want to; just be sure to keep a mix of high, medium, and low economic development as well as regional variety] 

17. Distribute copies of Chart 1, "Sources of Data for a Human-Environment Inquiry" and Chart 2, "A Human-Environment Inquiry," provided above. 

18. You may also want to provide students access to almanacs, atlases, and other print resources in addition to the list of websites. 

19. Have students use these resources to complete the "Inquiry" for their assigned country. 

20. When students have completed the inquiry, have each group report to the class on their findings. Follow their reports with a class discussion. 

21. What population trends were discovered? Which countries had similar demographic characteristics? 

22. What appears to be the connection between population and level of economic development? On what criteria is this connection based? 

23. What appears to be the connection between population, level of economic development and … 

24. Loss of natural environments 

25. Use of water 

26. Energy use and pollution 

27. Predominant economic activities 

28. Income levels 

29. Health conditions 

30. How do health problems change as population increases? … as level of economic development changes? 

31. What health problems emerge as population changes increase pressure on the natural environment? 

32. Divide the class into three groups representing countries with high, medium, and low levels of economic development, respectively. Have each group develop a brief report for a policy audience in which they: 

33. identify the three or four most pressing issues related to population, health, and environment 

34. propose a plan of action 

35. Convene a "Summit on the Linkages Between Population, Health, and the Environment." Have each group present its proposal. Then have students debate the various proposals. 

36. How can the interests of different countries be met? 

37. Do some countries put undue stress on the environment, either because of population size or because of economic development level? 



Extension
· Have students contact local government offices or the local public library to find data to conduct a "Human-Environment Inquiry" for your state or county. 

· Invite a representative of the state or county planning office to visit the class and talk with students about current policies relating to population, health, and the environment. 

Focus Objectives:  5.03, 1.01, 1.02, 1.03
Activity Time:  75 minutes

Preparation Time:  Make copies of activity and arrange for computer access for students (ideally, one person per computer—because of the quiz they will take at the beginning of this activity).  You may also want to work with your media specialist to arrange for other resources (almanacs, atlases, etc.).

Note:  There is an extension activity listed at the end of the activity and there are many other lesson plans available on the Population Resource Bureau website.

World Population Data Sheets are available at the Population Resource Bureau’s website that may be helpful.

EXPLAIN:
Divide the questions to the lab among the students.  Ask them to present their answers to the class.

ELABORATE:

This activity (Carbon Cycle) allows the students to review the carbon cycle and explore how human impact on carbon levels is influencing the environment.  Students will answer journal questions about changes in atmospheric carbon after they manipulate such factors as burning fossil fuels and the rate of deforestation.  
Guiding Question:  How do humans impact climate change by contributing to the levels of atmospheric carbon?

Before the Activity: Students should think back to the discussion they had about population, health, and the environment from the previous lesson.  The teacher should then question them on the impact of humans on levels of carbon and how this might have an effect on climate change (greenhouse effect).

Focus Objectives:  5.03, 1.01, 1.02, 1.03, 1.05
Activity Time:  60 minutes

Preparation Time:  Visit www.sasinschool.com and use the “Quick Launch” feature.  If you type in the Quick Launch number, 952, they you will go directly to the activity.  You can also get to this activity by going to the science section, then earth science, then natural resources, and you will see it listed as an Interactivity.  Once the activity is loaded, then you can go to the “Lesson Guide” at the top of the screen to access teacher directions.

Arrange for computer access for students and have a printer available for them to print out their journal answers.

After the Activity:  Have the students discuss how atmospheric carbon levels influence climate.  During this discussion, also bring in how natural environmental processes (like volcanoes) would also contribute to climate change.

EXPLAIN:
In this activity (Call to Action Poster), students will create a “Call to Action” poster to address one of the issues that increased human population size has on the environment.
Guiding Question:  What impact does human population size have on the environment?

Before the Activity:  Lead the class in a discussion about how humans influence the environment and how to spread this message.

Call to Action Poster

How Human Impact Influences the Environment

For this assignment, you will create a “Call to Action” poster to highlight some of the ways that human actions are causing changes in the earth’s environment.  You will be assigned one of the following topics:

· Effects of human resource use on the environment

· Effects of acid rain on the environment

· Effects of habitat destruction on the environment

· Effects of introducing non-native species on the environment

On your poster, you should answer the following questions:

· How do changes in human population size contribute (consider birth/death rates and how they may have changed over time) to the environmental impact?  

· Does the density of the human population in a particular area matter?

· What are the short-term effects for the environment?

· What are the long-term effects for the environment?

· What should be done?

Your poster should be neat, colorful, and include pictures.  Remember, this is a Call to Action poster, so you want to convince the public to do something about your issue.  You should include a compelling catch phrase and relate your issue to our local environment (or the environment of North Carolina).

Be sure to include a Works Cited list on the back of the poster.

You will present your poster to the class on:  ____________________________

Rubric:


50 points:  Poster answers bulleted questions above (10 points per question)


10 points:  Poster is neat, colorful, and includes pictures


  5 points:  Compelling catch phrase


10 points:  Issue related to local/NC environment


10 points:  Works Cited (in correct format)


15 points:  Presentation to the class (clear and professional)
Focus Objectives:  5.03, 1.01, 1.02, 1.03
Activity Time:  15 minutes to introduce and allow the students to brainstorm; students will complete their posters for homework and then present them later in the unit

Preparation Time:  Make copies of the assignment sheet.  Determine how to divide the class so that each topic is evenly represented.

After the Activity:  Students will present their posters to the class later in the unit and discuss their findings.

ELABORATE:

This activity (Who Gives a Hoot?) involves students in simulating owl families.   The parent owls need to feed their fledglings rodents (M & Ms).   Each family is configured differently.   The activity illustrates the factors that limit population growth and bioaccumulation. The purpose of the activity is to help students understand how the survival of a group of organisms is influenced by various factors, including family size, personal health, pollution, etc.
Guiding Question:  How is the survival of a group of organisms influenced by various factors?

Before the Activity:  Have students discuss what kinds of factors would influence population growth and bioaccumulation in an owl population.

Teacher Note:  Students can be very loud with this lab.  You might want to choose an alternate setting for this activity.
WHO GIVES A HOOT?

Judith D. Jones

East Chapel Hill High School

500 Weaver Dairy Road

Chapel Hill, NC   27514

jjones@chccs.K12.nc.us

(919) 969-2482 ext. 255

I first encountered this activity at a workshop led by Colleen McNamara and Ross Baker at the North Carolina School of Science and Math in Durham, NC.  It is an adaptation of an activity designed through the UCLA Science Project by Jerry Seliga, Patricia Dung, Pricilla Lee, and Lyn Swan all of the Los Angeles Unified School System.

NC STATE SCIENCE COMPETENCY GOAL 5:  The learner will develop an understanding of ecological relationships among organisms.  

PURPOSE:  The purpose of the activity is to help students understand how the survival of a group of organisms is influenced by various factors, including family size, personal health, pollution, etc.

GENERAL DESCRIPTION:  Students will be participating in a simulation where they represent owls in owl families of various sizes.  Some students will be parents and others will be fledglings.  The parents will be “preying” on M and M’s (various species of rodents) and attempting to feed themselves as well as their fledglings.  Each owl will hold a small paper cup (stomach) to receive the “prey.”  Each parent will also have a fork (talon) for “catching” the prey.   One color of M & M’s will represent rodents that have ingested pesticide (but don’t tell the students this until after they have done the simulation!).  

MATERIALS:  The following materials will supply one class (24-30 students).

about 400 M & M’s (if finances prohibit using M & M’s, you can use different types of beans)

30 small paper cups

about 10 plastic forks

table cloth (use a fabric that has a multicolored, floral background – camouflage for the “rodents”)

OWL FAMILIES

My classes tend to be small, so I set up the following families:


Family 1 - 2 adults and 4-5 fledglings


Family 2 - 2 adults and 1-2 fledglings


Family 3 - 1 adult and 4-5 fledglings


Family 4 - 2 adults and 4-5 fledglings (one parent has a broken talon which is simulated with a fork that is missing the 2 middle tines.)

If you have larger classes, you could set up five families.

Family 5 - 2 adults with 6-7 fledglings

Or you could change the fledgling numbers in the original four families.


Family 1 - 2 adults and 7 fledglings


Family 2 - 2 adults and 2 fledglings


Family 3 - 1 adult and 7 fledglings


Family 4 - 2 adults and 7 fledglings (one parent has a broken talon which is simulated with a fork that is missing the 2 middle tines.)

Other combinations are possible.

SETTING UP THE CLASSROOM:
I have my families of owls located in four corners of the classroom.  I put a piece of masking tape in each corner on the floor so that the fledglings “stay in their nests.”  In the center of the classroom, I have a table covered with the colorful tablecloth; I spread the M & M’s on the cloth.  Once the students are in their “nests” I give each owl its “stomach” (cup) and I give each parent its “talon” (fork).   I explain the rules (see below) and then start to time the simulation.

GENERAL RULES OF THE SIMULATION:

· Explain to the parents that they can ONLY use their forks (talons) to capture the M and M’s (rodents); they may NOT use their human thumbs to hold the M and M’s on the forks and they can only snatch ONE rodent at a time.  Rodent meals (M and M’s) are placed in the cups.  If a rodent drops on the floor, it will stay there.  I remind students that in “real life” it is unlikely that an owl would recover a dropped prey.

· Remind students that they CANNOT eat the M & M’s until the end of the simulation after all the counting has been accomplished.

· Parents must each feed themselves one rodent first and then feed three rodents to fledglings (one at a time); after three feedings to fledglings, the parent must feed itself one rodent again and continue thus until the end of the simulation.  

· Fledglings must “hoot” to gain the attention of parents.  (This will be noisy but fun!)  The loudest fledglings are the ones that get fed.  The parents don’t have to always feed different fledglings; they might feed the same fledgling three times in a row (if that one is the dominant “hooter!”). 

· The teacher times the simulation.  Usually about 5-6 minutes works well.  About one half of the M & M’s should have disappeared.  This will represent one week in the life of the owl families.  You can make a visual count of how many M & M’s have been “eaten.”  Check in the cups of the faster owls or the ones in smaller families.  Make sure these cups have at least 8 or more M & M’s before you end the simulation.

· After the simulation ends, you will give the families time to fill out the individual chart.  Tell them that each owl needed to eat at least 7 rodents in order to survive.  (You can change this number in order to manipulate better results!)   Explain also that owls who eat more than 2 green (or a color of your choice) M & M’s will die of pesticide poisoning.  (You can change this number also to ensure that those owls dying of pesticide poisoning are the ones that have eaten the most total food.  I also change the color of the contaminated rodent each period so that students don’t warn their friends!)  If an owl eats fewer than 7 rodents but also has 2 green ones, it is counted as having died of starvation.

· Collect class data.  I have each student fill out a data sheet and answer the questions.   I will prepare a transparency of the data sheets and have families fill in their numbers as they collect them so that the whole class can get the data off of the transparency.  Students can collaborate on the questions, but each student needs to answer them on their handout.

WHO GIVES A HOOT

NAME______________________________DATE_______

Data Table I - Family Data

	
	ADULTS
	
	FLEDGLINGS
	
	
	
	
	
	
	

	
	Male
	Female
	1
	2
	3
	4
	5
	6
	7
	TOTAL

	Red


	
	
	
	
	
	
	
	
	
	

	Orange


	
	
	
	
	
	
	
	
	
	

	Yellow


	
	
	
	
	
	
	
	
	
	

	Green


	
	
	
	
	
	
	
	
	
	

	Blue


	
	
	
	
	
	
	
	
	
	

	Brown


	
	
	
	
	
	
	
	
	
	

	TOTAL


	
	
	
	
	
	
	
	
	
	


Table 2 - Class Data - RODENTS EATEN

	Family 
	
	Rodent Species Eaten
	
	
	
	
	

	Number
	Red
	Orange
	Yellow
	Green
	Blue
	Brown
	TOTAL

	1


	
	
	
	
	
	
	

	2


	
	
	
	
	
	
	

	3


	
	
	
	
	
	
	

	4


	
	
	
	
	
	
	

	5


	
	
	
	
	
	
	

	TOTALS

	
	
	
	
	
	
	


Table 3 - Class Data - MORTALITY and SURVIVORS

	
	
	
	cause of death - only count one
	
	
	
	
	

	Family
	#
	#
	    starvation
	
	   pesticide
	
	    survivors
	

	Number
	adults
	fledglings
	adult
	fledglings
	adults
	fledglings
	adults
	fledglings

	1


	
	
	
	
	
	
	
	

	2


	
	
	
	
	
	
	
	

	3


	
	
	
	
	
	
	
	

	4


	
	
	
	
	
	
	
	

	5


	
	
	
	
	
	
	
	

	TOTALS


	
	
	
	
	
	
	
	


Discussion Questions:   (use class data to answer questions)

1. How many rodents were eaten by the owls? 
___________

2. How many rodents survived predation?

___________

3. How large was the initial owl population?
___________

4. How many owls were killed by starvation?
___________

5. How many owls were killed by the pesticide?
___________

6. How many owls survived?


___________

7. Which owls were more likely to be poisoned by pesticides - those who ate a lot or those who ate just enough to survive?

8. Did the number of adults in the family influence the number of fledglings that survived?   Explain your answer.

9. Did the owl with the broken talon provide for its family as well as the owls without broken talons?  Explain your answer.

10. Did the number of fledglings in each family influence the survival rate in the family?  Explain your answer.

11. If we had played this game with only 100 rodents, how would you expect the outcome to be different?

12. In a naturally occurring ecosystem, the number of rodents and owls in a given area stays relatively the same from generation to generation.  Explain why this happens.

13. How do humans and their activities influence the population of owls?

14. A beetle enters the forest where the owls are nesting.  The beetle carries a fungus which destroys the trees where the owls build their nests.  Predict how this event many influence populations of owls and the rodents in this area.

Focus Objectives:  5.03, 1.01, 1.02, 1.03, 1.05
Activity Time:  60 minutes

Preparation Time:  Make copies of the worksheets and gather all needed materials (forks, M&Ms, etc.).

After the Activity:  Go through answers to the activity questions as a class.

EXPLAIN:

In this activity (Class discussion on sustainable practices/stewardship), students will consider the information they have learned throughout the unit to determine the best sustainable practice/stewardship activities that we can do to help the environment.  Give the students post-it notes and have them write down as many examples of ways to help the environment (one per post it).  Then, lead the class in a discussion of their ideas.  Have the students put their post-it notes on the board, organizing them into categories (like “Start…”, “Stop…”, and “Change…”).  By the end of the discussion, there should be a number of categories of ways to improve the environment written on the board with lots of post-its underneath!
Guiding Question:  What can we do to help our environment?

Before the Activity:  Students should think about ways to help the environment.

Focus Objectives:  5.03, 1.01, 1.05
Activity Time:  15 minutes

Preparation Time:  Obtain enough post it notes for all the students.  If post it notes are not available, then you can use slips of paper and tape.

After the Activity:  Students should be able to discuss different examples of how to help the environment.  This is a good lead in to their poster presentations next lesson.

EVALUATE:

This is the concluding activity for the Call to Action Poster assignment that the students completed for homework two class days ago.   Students will present their Call to Action Posters to the class.  During the presentations, be sure that the students address all of the components of the poster.  You can then determine the grades during the presentations.  In order to keep students focused while their classmates are presenting, the teacher may want to require that they take notes and then give them a grade for doing so.

Guiding Question:  What impact does human population size have on the environment?
Before the Activity:  Review proper presentation techniques.

Call to Action Poster Rubric

How Human Impact Influences the Environment

Student Name:  ___________________________________________

Class Period:  _____________

Poster Topic:

_____  Effects of human resource use on the environment

_____  Effects of acid rain on the environment

_____  Effects of habitat destruction on the environment

_____  Effects of introducing non-native species on the environment

Questions answered (10 points each):

_____  How do changes in human population size contribute (consider birth/death rates and how they may have changed over time) to the environmental impact?  

_____  Does the density of the human population in a particular area matter?

_____  What are the short-term effects for the environment?

_____  What are the long-term effects for the environment?

_____  What should be done?

_____  10 points:  Poster is neat, colorful, and includes pictures

_____    5 points:  Compelling catch phrase

_____  10 points:  Issue related to local/NC environment

_____  10 points:  Works Cited (in correct format)

_____  15 points:  Presentation to the class (clear and professional)

Comments:

Overall Grade:  ___________________
Focus Objectives:  5.03, 1.01, 1.05
Activity Time:  75 minutes

Preparation Time:  Make copies of rubrics.

Note:  Presentations may not take up the entire time.  This is a good day to add more time to the Campus Field Study and/or to read ahead about Goal 4.04 (the immune system).  This is also a good time to watch an engagement video about the immune system.  There is an awesome animation that details the immune response at:  

http://www.kidshealth.org/kid/htbw/htbw_main_page.html
Click on “Immune Cells” and then click on “Movie” to see the story of how Nate meets one of his white blood cells (Colonel Lucy Leukocyte) who explains the process.  There are “Top Secret” tabs on the bottom right of the screen that pause the video and gives relevant information about the different immune cells.  This is also listed as a possible activity in conjunction with the Immune System Webquest.
After the Activity:  See if the class now needs to add to the list of sustainable practices/stewardship from the last lesson.

ENGAGE:
Students participate in an engagement activity where they simulated the transmission of a disease and then try to determine the pathway of transmission.  Relate this activity to population density.
Guiding Question:  How quickly can diseases be spread from one infected person?

Before the Activity:  Have students discuss the methods of disease transmission.

Disease Transmission Activity

There are many forms of this activity.  This one is based on http://www.beloit.edu/~biology/HHMIsumwork98/groupprojects/living/part1.html
Purpose:

In this activity, students will mimic the exchange of fluids that occurs in the transmission of some diseases (like HIV).  It correlates to objective 4.04 of the NCSCOS.

Materials Needed:

Test tubes or culture tubes (enough for one per student)

0.1M NaOH (0.40g NaOH in 100mL of water) for the “infected” tube

Water for the “non-infected” tubes

Phenolphthalein solution

Droppers

Procedure:

· Number the test tubes/culture tubes

· In all but one tube, put an equal amount of water

· In the one remaining tube, put an equal amount of 0.1M NaOH

· Have the students each get one tube (make sure you know which tube has the NaOH in it).  Make sure they are wearing goggles during this activity.

· Have the students exchange fluids by filling their droppers and adding them to the tube of the student they are “mating” with.  Students should each draw out a dropper full of fluid and then simultaneously put their fluid in the other’s tube.  They should be careful not to contaminate their droppers.  They should record the name of the first person they “mate” with.

· Students should do this for 3 rounds.

· At the end of 3 rounds, students should put drops of phenolphthalein in their tubes.

· If the solution in their tubes turns pink, then they are “infected.”

Questions for Discussion:

· As a class, share data and come up with a way to determine who was initially infected.  Find some visual way of showing this.

· Why would you want to identify the first “infected” student?

· Were you infected?  By whom?  At what point?  How many people did you infect?

· How many people were infected after one round of exchanging fluids?  After 2 rounds?  After 3 rounds?  What pattern do you see developing?  How do you explain this?

· Explain how you would model disease transmission within a closed system, such as a village?

· Explain how you could model disease transmission that is occurring in an open system, like between cities and countries?

· What factors might cause a disease to “jump” from one group (i.e. town, village, country, species) to another?  What could be done to reduce this risk?

· Which type of system, closed or open, do you see as being more problematic from a public health stand point?  Why?

Focus Objectives:  4.04, 1.01, 1.02, 1.03, 1.04, 1.05
Activity Time:  30 minutes

Preparation Time:  Make NaOH solution and fill/label test/culture tubes.  Obtain clean droppers.

Make copies of activity sheet.

Safety:  Students should wear goggles during the lab and MSDS should be reviewed.

After the Activity:  Map out the pathway of transmission from the first “affected” person to the last.  Discuss the questions listed at the end of the activity.

EXPLORE:

In this activity (Webquest- The Immune System), students will review the concepts and vocabulary of the immune system and then create a concept map from a selection of the words.  They will then select a case study and elaborate on the immune system interactions occurring in their case studies.  On the worksheet packet, it is important to specify to the students that the concept map they will create comes from the list of terms on the first page and that they should include as many of these terms as possible in their explanation/PowerPoint of their particular “case.”  Some students might get confused by the flow chart on page 2 and think that it can take the place of the concept map.  Please indicate that it is just there to help them visualize the immune response.

Guiding Question:  What accounts for the immune response of a person when exposed to different situations?

Before the Activity:  Using the webquest answers and booklet from the previous activity, have the students brainstorm definitions of the terms on the first page of the case study packet.  Review how to make concept maps and solicit ideas on how to begin this concept map.

Webquest- The Immune System

This activity a condensed version from the site:

http://pulse.pharmacy.arizona.edu/10th_grade/disease_epidemics/science/launch_defense.html
After reading through the activity by scrolling down the page, you can then click on the “Web Challenge Sheet” or use the clean copy of questions attached below.  There is also a list of web resources attached to the clean copy below.

You may want to order free copies of the publication, “Understanding the Immune System:  How it Works” from  http://www3.niaid.nih.gov/PubsOrderForm/default.asp
The expanded version of this activity has the students create PowerPoint presentations to teach their topics to the class.  If you have extra time, then this is a good extension activity, however having the students get back in their groups and explain their topics to their classmates (jigsaw-style) is adequate.  Divide the class into groups of four and then assign each member of the group one of the four research topics.  After they have collected information about their topic, have them get back together with their group and explain their topics to each other.  By the end of the activity, all members of the group will understand each of the four topics.
Webquest- The Immune System  http://pulse.pharmacy.arizona.edu/10th_grade/disease_epidemics/science/launch_defense.html
These are the four areas to be covered as you collectively research the immune system. Each member of your group will research a different area and then you’ll teach the other members of your group about your topic.  Using the resources provided and any others you find, each of you must research one of the following areas:
Topic #1. Investigate the body's initial defense system against invading microorganisms. Once this defense is breached, investigate how the organs of the immune system respond to the invader. Gather information on each organ and what role they play in your immune system. Be prepared to provide this information to your group. As a guide for your research, you should be able to answer the following questions:
A.What is the first line of defense in protecting your body from an attack by a microorganism? How does your body defend itself when it is invaded by such an organism?
B.What is any foreign substance that triggers an immune response in the human body known as?
C. Identify the eight organs of the immune system. What are they generally referred to as and why?
D.What organ is responsible for producing the immune cells in your body? How are these cells carried throughout your body?
E.What is the function of each organ in an immune response? Where is it located in your body? How are these organs connected?
Topic #2. Investigate the cells of the immune system. Gather information on how they function in an immune response to a "foreign invader". What role do these cells play in protecting your body now and from any future attacks by the same organisms? Answer the following questions and share them with your group:
A. What are the main immune cells in the body called and what are the two major types?
B. What cells are responsible for producing antibodies? What role does an antibody play in an immune response? What system "cleans up" after the antibodies do their work?
C. What are the two major contributions of the T cells to the immune defense? Explain why T cells are so important in an immune response.
D. How are the two major types of immune cells able to recognize and fight off invading microorganisms?
E. How do we gain immunity from future infections?
Topic #3. Investigate the role of an antibiotic in fighting an infection. Provide the information for your group about the following questions:
A. Why are antibiotics used and for what type of infections are they most effective in treating?
B. In what two ways are antibiotics created? How do they destroy "foreign invaders" in our bodies?
C. Why is it important to follow the instructions for taking a prescribed antibiotic very carefully? Except for in times of an allergic reaction, why should you always finish a course of antibiotic once you have started it?
D. What are some problems that arise when a bacteria becomes resistant to an antibiotic? 
Topic #4. Investigate some of the disorders of the immune system. Name three major immune system disorders and describe them and how they affect your body's ability to fight off infection. Answer the following questions and share them with your group:
A. How does each of the three disorders you have chosen affect the immune system? Where do they originate?
B. What are some ways to treat these disorders? What are some diseases that may develop due to an immune system disorder?
C. Describe in detail immunotherapy and some of the pros and cons in using this approach to combat immune disorders. Give your opinion on the concept of immunotherapy (is it good or bad?).
Resources:

http://www.cancer.gov/cancertopics/understandingcancer/immunesystem
http://www.geocities.com/HotSprings/3468/immune-system.html
http://www.howstuffworks.com/immune-system.htm
http://www.kidshealth.org/parent/general/body_basics/immune.html
http://www.niaid.nih.gov/Publications/immune/the_immune_system.pdf
Focus Objectives:  4.04, 1.01
Activity Time:  40 minutes for research and 20 minutes group presentations

Preparation Time:  Arrange for the students to go to the computer lab (or for computer access for each student) to do their research.  Make copies of student question sheet (either from website or from pages 2 and 3 of the activity attached).

Note:  You may want to have the students finish their research for homework and have the twenty minute presentation time the next class day.
There is an awesome animation that details the immune response at:  http://www.kidshealth.org/kid/htbw/htbw_main_page.html
Click on “Immune Cells” and then click on “Movie” to see the story of how Nate meets one of his white blood cells (Colonel Lucy Leukocyte) who explains the process.  There are “Top Secret” tabs on the bottom right of the screen that pause the video and gives relevant information about the different immune cells.
EXPLAIN:
After the Activity:    Have the students present their cases.  Be sure to highlight key terms/concepts (different types and roles of T and B cells, role of memory cells. B cells make antibodies, some T cells help B cells make antibodies, other T cells kill infected cells, antibodies/antigens, passive/active immunity, vaccines)

ELABORATE:

In this activity (Case Studies for Studying the Immune System), students will review the concepts and vocabulary of the immune system and then create a concept map from a selection of the words.  They will then select a case study and elaborate on the immune system interactions occurring in their case studies.  On the worksheet packet, it is important to specify to the students that the concept map they will create comes from the list of terms on the first page and that they should include as many of these terms as possible in their explanation/PowerPoint of their particular “case.”  Some students might get confused by the flow chart on page 2 and think that it can take the place of the concept map.  Please indicate that it is just there to help them visualize the immune response.

Guiding Question:  What accounts for the immune response of a person when exposed to different situations?

Before the Activity:  Using the webquest answers and booklet from the previous activity, have the students brainstorm definitions of the terms on the first page of the case study packet.  Review how to make concept maps and solicit ideas on how to begin this concept map.

Case Studies for Studying the Immune System
Lesson One:  Teacher reviews the concepts and vocabulary of the immune system.

Lesson Two:  Students create a concept map from a selection of the words below.

Lesson Two:   Teacher gives each pair of students a case from the list below.  

1.     Students analyze the case and create a diagram of what is happening between the immune system and the relevant antigen(s).   Students use as many words from the list as possible.  

2.    Students could use a “storyboard” format instead of a diagram.    The teacher looks over the diagrams and/or storyboards and approves of them.   

3.    Then, the students write a script that dramatizes immune system interactions taking place in their case study.   They will identify the antigen, consider the transmission and entrance into the body, and the immune response to that antigen.   4.    Students will enlist other students to help act out their script if desired.

Possible words to use with the immune system activity:

Macrophage

Bacteria

Helper T cells

Suppressor T cells

Killer T cells

Memory T and B Cells

Antibody

Viruses

Antigen

Inflammation

Leukocytes



     

IgE

B cell growth factor

Lysosomes

Specific immunity

Nonspecific immunity

Natural killer cells (NK)
Vaccine

Cytokines

Mast cells 

Histamine

Aanaphylaxis
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Case Studies for Studying the Immune System

Case 1

Henry was very careful to get his flu shot before the beginning of the flu season this year.  He wanted to avoid the year when he had the flu and missed so much school.   One month after getting the shot he came down with the flu.   What happened?

Case 2

Lakisha was enjoying her vacation at the beach.  She was dangling her legs in the ocean over the side of a raft when suddenly she felt a sharp sting on her foot.   She discovered that she had kicked a jellyfish.   She began to feel a lot of pain in her foot as it swelled up and turned red.   What was happening?

Case 3
Sammy was very lucky to be alive.  He was born with very small kidneys that did not work very well and he just got a kidney transplant from his brother who was a good match.   Sammy’s doctor explained to him that he will have to take immunosuppressant drugs for the rest of his life.   Why is that?

Case 4
Elizabeth just found out that her aunt has a disease called lupus.   Her aunt has had a lot of joint inflammation and digestive system problems.  Even her kidneys have been affected.   Elizabeth learned that lupus is an autoimmune disease.  How does this work?

Case 5 
One time when Leonard was little, he ate some peanuts and had to be hospitalized due to a huge allergic reaction.    Leonard’s doctor told his parents that he would have to avoid eating any peanuts in the future.   What happens to Leonard when he eats peanuts?

Case 6
Marisa’s neighbor had a baby with SCID (Severe Combined Immunodeficiency Disorder).   The baby had to stay in the hospital and the parents were arranging for the child to receive gene therapy.  Marisa could not visit the baby even though she had really hoped to.   Explain what is happening with the baby and why Marisa could not visit him.

Case 7

Pedro was diagnosed with asthma when he was a little boy.   Most of the time he does fine and can do all the things that he enjoys, but once in a while his asthma “acts up” and he has to use his inhaler.   What is happening in Pedro’s body when his asthma is giving him problems?

Case 8

Maria enjoyed a wonderful camping trip with some of her friends.  They particularly enjoyed hiking through the forest.  When they got back home, Maria broke out in a terrible rash caused by poison ivy.  It was so bad that her doctor prescribed Prednisone.   What does poison ivy do to the body and how does Prednisone help?

Case 9

At Wildcat High School, there was an unusual outbreak of mumps – 4 cases.  The school nurse is checking the immunization records of all students at the high school.   What is a possible explanation for the outbreak?   Hint:  there is more than one possible explanation!

Case 10

Mike heard his cat yowl outside and he went to check it out.  His cat was in a fight with another cat.   When Mike tried to break them up, he got a bad bite on his arm.  Later that night his finger got swollen and red.  A few days later his entire hand was swollen and he had a fever.  He went to the doctor and was given antibiotics.  What was happening to his hand that caused the redness, swelling, and fever?

Case 11

Casey was out in her backyard doing some yard work when she surprised a copperhead snake.   The snake bit her on her arm.   When Casey’s father took her to the doctor, the doctor did not immediately give the antivenom (which is made by injecting a horse with the snake venom and letting the horse’s blood make the antibodies).   The doctor said there might be more risk to using the antivenom than from the snake bite itself.  Why would this be true?

Case 12
Emma’s neighbor had a child with DiGeorge Syndrome, a birth defect in which children are born without a thymus gland.   Emma had never heard of the thymus gland and was very curious about what types of problems would exist for a child that did not have one.   What is the importance of the thymus gland in the immune system?

Case 13
Fred’s next door neighbor is HIV positive and has just been diagnosed with symptoms of AIDS; he has Kaposi’s sarcoma and pneumocystis pneumonia.   Fred was curious about just exactly how HIV causes cancer and pneumonia.   So he asked his biology teacher.  What did the biology teacher say?
Focus Objectives:  4.04, 1.01, 1.03
Activity Time:   90 minutes for research/PowerPoint creation and 60 minutes for presentations/discussion.

Preparation Time:  Make copies of the case study packet and arrange for the students to go to the computer lab (or for computer access for each student) to do their research.  They will also need computers and a projection device if you plan to have them create and give PowerPoint presentations.

EXPLAIN:

After the Activity:    Have the students present their cases.  Be sure to highlight key terms/concepts (different types and roles of T and B cells, role of memory cells. B cells make antibodies, some T cells help B cells make antibodies, other T cells kill infected cells, antibodies/antigens, passive/active immunity, vaccines)

EVALUATE:

Students will analyze various health issues.  They will research a particular issue and create a brochure about it.  Through their research, they will gain an appreciation of how internal and external factors play a role in health and disease.  The topics are:  Sickle cell anemia and malaria, lung/mouth cancer and tobacco use, skin cancer, vitamin D, folic acid and sun exposure, diabetes and diet/exercise and genetic interaction, PKU and diet, Malaria (parasitic disease), poor nutrition, lead poisoning, and mercury poisoning.  These nine topics can be randomly assigned or students may choose one that interests them (however, you will want to make sure they are evenly distributed).  The students will learn a lot about their individual topics by creating the brochure.  They will learn about the other health issues by going on a “scavenger hunt” to find information in the brochures of their classmates.  

Guiding Question:  How do different factors influence health and disease?

As the students are doing research for their brochures, you can walk around and use the scavenger hunt questions to help check that they are including important information.

Before the Activity:  Lead the class in a discussion about how various factors contribute to health issues.  Have them think about what these factors might be.  Once they have determined that genetics and the environment are important contributors, then it is a good time to introduce the assignment.

Brochure Assignment

Interactive Role of Various Factors in Health and Disease

For this assignment, you will research a health issue.  In doing so, you’ll learn more about the many factors that contribute to it.  Perhaps it is caused by the environment where a person lives, perhaps it has a genetic origin, perhaps it makes a person more well-suited to live in their environment, perhaps it is due to life choices a person makes, perhaps it influences the life choices a person has to make, or perhaps it is a combination of these.   Regardless, the environment is often a factor in health issues, and this assignment will give you a chance to explore the internal and external factors in health and disease.

Don’t forget:  Put the information in your own words!

Do not cut and paste from your sources!

Requirements:

· 6 panel brochure made on the computer (either using Publisher, another program, or the template)

· Front panel:  title, artwork, student name, date, period

· Back panel:  works cited (use appropriate format) of at least 3 sources

· Inside panels:  (four total—artwork should be throughout)

· General information about the health issue (What is it? What are the symptoms?)

· Demographics (Is there a population/area of the world more prone to having it? How many people are affected each year?  Has the number of patients changed over time?)

· Treatments (What treatments are available? Is it curable?)

· Environmental component (Explain which of the “perhaps...” statements in the introduction apply.  Explain if there is an interactive role of genetics and the environment.)

Topics:

· Sickle cell anemia and malaria

· Lung/mouth cancer and tobacco use

· Skin cancer and vitamin D, folic acid and sun exposure

· Diabetes (diet/exercise and genetic interaction)

· PKU and diet

· Obesity/malnutrition/specific deficiencies and poor nutrition

· Malarial parasite (Plasmodium general life cycle, vector)

· Lead poisoning

· Mercury poisoning

Brochure Template

This template can be used for students to make brochures if Publisher is not available.    They can save this document under their own names and delete any information so they can start from scratch.
When students get to the end of this page another page will open up.
When creating a brochure it is helpful if students do a rough draft.   They should take an 8.5” x 11” piece of paper and fold it in thirds (horizontally).   Then they can plan what will go on each of the 6 panels.   This will help them orient the panels to the online template.



Brochure Scavenger Hunt

You’ve already learned a lot about the topic you researched; now it is time to learn about the topics your classmates researched!  For this activity, use the brochures around the room to find your answers.  Pay attention that the “General” category will require that you think about information from numerous sources, while the topic specific categories will only require one source.  

Don’t forget to put your answers in your own words!

Do not copy straight from your classmates’ brochures!

General:

Which health issues have a direct genetic link (someone inherits the trait and is afflicted with it)?

Which health issues have an indirect genetic link (someone might be predisposed to acquiring it, but they may not become afflicted)?

In which health issues does the environment have a direct impact?

In which health issues does the environment act as a contributing factor?

Sickle Cell Anemia and Malaria:

Why is it beneficial to be heterozygous for the Sickle Cell trait?

Where is Sickle Cell Anemia most prevalent?

What treatments are there for Sickle Cell Anemia?

Lung/Mouth Cancer and Tobacco Use:

What is the definition of cancer?  How is this related to mitosis?

How many people a year are diagnosed with lung/mouth cancer?

Are there people who get lung/mouth cancer who do not use tobacco?  How does this happen?

Skin Cancer and Vitamin D, Folic Acid and Sun Exposure

What are the benefits of sun exposure?

Why is folic acid important?  How is it related to skin cancer?

What are the treatments for skin cancer?

Diabetes and Diet, Exercise, and Genetic Interaction
Is there a population or an area of the world that is more afflicted with diabetes than other areas?  If so, where is it?

What role do genetics play in type 2 diabetes?

What lifestyle choices are important if someone wants to reduce the chance they will develop Type 2 diabetes?

PKU and Diet

What does PKU stand for and what are the characteristics of this disorder?

What treatments are available for people with PKU?

How do genetics and the environment contribute to PKU?

Obesity/Malnutrition/Specific Deficiencies and Poor Nutrition
Poor nutrition can lead to numerous health issues.  Describe the health issues that are often associated with obesity.

Describe the health issues that are associated with malnutrition.

Describe the specific deficiencies that may result with poor nutrition and the health issues associated with these deficiencies.

Malarial parasites

What is the general life cycle of Plasmodium?  Be sure to include the vector.

What are the symptoms of malaria?

What are the treatments for malaria?

Lead Poisoning
Is there a population/area that is more prone to lead poisoning?  If so, specify the population/area.

What are the treatments for lead poisoning?

How does the environment impact the number of cases of lead poisoning?  
Mercury Poisoning

What are the symptoms of mercury poisoning?

Explain how the number of people afflicted with mercury poisoning has changed over time.

How does the environment impact the number of cases of mercury poisoning?
Activity Time:  90 minutes for research/brochure work and 90 minutes for scavenger hunt

Preparation Time:  Make copies of the brochure assignment and arrange for the students to go to the computer lab (or for computer access for each student) to do their research and make their brochures.  If your school does not have access to a brochure program (like Publisher), then you will want to use the brochure template.

Once the students have turned in their brochures, then you will want to set them out around the room and make copies of the scavenger hunt questions in preparation for that portion of the activity.  Students do not have to answer the questions in order.  You might want to assign the students certain topics to begin with so that not everyone is trying to answer the sickle cell questions first.  Students should spend around 10 minutes on each topic in order to finish all 9 in 90 minutes.
EVALUATE:
After the Activity:  After the students complete the scavenger hunt, conduct a discussion of the answers.  Revisit the discussion that introduced the activity and question about the internal and external factors that relate to health issues.  Check for student accuracy.
XI. Sample Assessment Questions

Goal 5.01:

1.  In the marshlands of the northeastern United States, the purple loosestrife plant has replaced many native plants.  The success of the purple loosestrife plant is most likely due to its ability to:

a. Control secondary consumers

b. Conserve natural resources

c. Transfer energy from soil minerals

d. Compete for abiotic factors

2. The large amount of salt in the air and water of coastal areas determines which species can exist there.  In these areas, the salt functions as a

a. Source of energy

b. Biotic factor

c. Food source

d. Limiting factor

Goal 5.03:

1. Ecologists are concerned that the human population has outgrown the capacity of many ecosystems on the Earth.  The natural limiting factor that will most likely prevent further human population growth in many parts of the world is

a. Tidal patterns

b. Political intervention

c. Food supply

d. Social intervention

2. Which factor is often responsible for the other three?

a. Increase in levels of toxins in both water and air

b. Increase in human population

c. Increased poverty and malnutrition

d. Increased depletion of finite resources

Goal 4.04:

1. The blood of newborn babies is tested to determine the presence of a certain substance.  This substance indicates the genetic disorder PKU, which may result in mental retardation.  Babies born with this disorder are put on a special diet so that mental retardation will not develop.  In this situation, modification of the baby’s diet is an example of how biological research can be used to

a. Change faulty genes

b. Cure a disorder

c. Stimulate immunity

d. Control a disorder

2. What type of immunity is developed through exposure to a disease?

a. Acquired passive immunity

b. Acquired active immunity

c. Active artificial immunity

d. Passive artificial immunity
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