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Project SHINE Lesson: 

Who is Your Neighbor?
==========================Lesson Header ==========================

Lesson Title: Who is Your Neighbor?

Draft Date: 6/8/11
1st Author (Writer): Bob Talbitzer

Associated Business: Loup Power District
Instructional Component Used: Population Size Estimation

Grade Level: 9th -10th Life Science

Content (what is taught): 

· Estimation of population size

Context (how it is taught):

· Students will place the quadrat within the sample area in a random manner
· Students will count the number of dandelions within the quadrat
· Students will determine the total area where the quadrat samples were taken
· Based on total dandelions recorded in each quadrat, students will estimate the total population of dandelions in the entire school yard

Activity Description:

The piping plover is an endangered species.  Loup Power District has created a habitat for this species as a byproduct of eliminating sand from its silting basin.  Because the piping plover is endangered, individuals cannot directly interact with the birds.  Thus, students will use their own schoolyard to learn the skill of population measurement to better understand how wildlife biologists would measure the population of the piping plover.  Students will determine the population of dandelions in the schoolyard.  Sampling of the dandelions with the schoolyard will be taken using quadrats.   Once the dandelion population of that quadrat is determined, data will be analyzed, averages will be calculated and an estimation of total population size will be calculated.

Standards:

Math: MA3, MB3, ME3



Science: SC4
Materials List

· Tape Measure (optional)

· Meter Stick

· Stakes

· String

· Scissors
· Data Book
· Jar of M & M’s
Asking Questions: Who is Your Neighbor? 

Summary: Students are asked to brainstorm how a biologist might determine the population of the Piping Plover in a given area.

Outline: 

· Show short video on the Piping Plover (link below).

· Students are asked leading questions about the Piping Plover and population measurement

· Break into brainstorming groups and ask students to generate a list of possible ways to measure populations

Activity: After viewing a short video on the plight of the Piping Plover, students are placed into brainstorming groups and asked to create a list of possible ways that biologist might determine the population within a given area.

	Questions
	Answers

	Why is the Piping Plover endangered?
	Lack of habitat

	How many Piping Plovers are left?
	Approximately 5900 Plovers are left in the world

	What are the requirements for a species to be listed as endangered?
	A population of organisms which is at risk of becoming extinct because it is either few in numbers, or threatened by changing environmental or predation parameters

	What are the habitat requirements for Piping Plover nesting?
	Plovers nest on coastal beaches, sand flats at the ends of sand spits and barrier islands, gently sloped fore dunes, sparsely vegetated dunes, and wash over areas cut into or between dunes

	How would you determine how many Piping Plovers are using a particular area?
	Physically counting individuals in an area, counting eggs in nests, or estimation of populations based on number of birds in a quadrat within a larger area


Resources:
· Piping Plover Video:  http://www.youtube.com/watch?v=1avB_tt7uEs
Exploring Concepts: Who is Your Neighbor?

Summary: Students will estimate the number of blue M & M’s in a jar.

Outline: 

· Place a jar of M & M’s in the front of the room

· Have students create a class list of how they might go about determining the number of blue M & M’s in the jar

· Instruct the students how they might actually determine the population if they could not actually take the M & M’s out of the jar

Activity: As the students enter the classroom, have them view a jar of M & M’s that has been prominently placed in the front of the room.  Ask students to create a list of ways that they might determine the number of blue M & M’s in the jar.  Once this list has been generated, discuss the ideas in class.  Next have students re-work their lists with the stipulation that they will not be able to take the M & M’s out of the jar to determine the number of blue M & M’s.



Instructing Concepts: Who is Your Neighbor?

Population Ecology

Ecology: is the scientific study of interactions within wild life and their environment. 

Population Ecology: Population ecology is a sub-field of ecology studying the dynamics of species populations. Species is a term meaning a set of organisms with enough similarities to be able to breed and produce fertile offspring.  Populations are several individuals of the same species living together in the same location or habitat. 

Population Size: Population size measures the fluctuation in the number of individuals within the species of a certain location and it is affected by several factors.

1) Natality or Birth Rate: pace at which new creatures are added to a particular population by reproducing (birthing, hatching, or germinating of seeds/spores)

*often it is expressed as the number of births per 1, 000 individuals of a population per year

2) Mortality Rate: pace at which creatures die within a particular population
*often it is expressed as the number of deaths per 1, 000 individuals of a population per year

3) Immigration: increase in population size by a permanent entry of more individuals of the same species

4) Emmigration: decrease in population size by a permanent departure of individuals of the same species

5) Carrying Capacity: amount of available resources like water, food, and space within a niche (specified environment for a specific organism) and competitiveness of organisms especially after a natural or human disturbance 

The following calculations help assess the population size changes:
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If the percentages are greater than 100% the population is growing, but if less than 100% the population is shrinking. 

Measuring Population Size:

[image: image3.wmf]Scientists use a quadrat method to estimate population size.  A quadrat is a fairly uniform square area, which is marked off (typically 1 or ½ m that can be divided into 100 sections).  Randomly a square section of the quadrat is chosen and the species populations are counted within that area.  Other sections are also counted and an average is derived. The average is then applied to the entire region to estimate the total population. (See attached example.)The quadrate method can also help determine the density, frequency, and percentage cover of a particular species. 

Population Viability Analysis (PVA): Once the population size is measured and the population growth ratio is determined a population viability analysis is done.  This analysis is a risk assessment used in conservation biology to decide the likely hood of the extinction of a species classifying an organism as an endangered species or not.

For additional information and diagrams see: I_Sci_048_Population_Ecology_I_Diagrams.doc

Organizing Learning: Who is Your Neighbor?

Summary: Using quadrats, students will estimate the population size of dandelions in a given area.
Outline: 

· Students will determine an area from which samples will be taken

· Students will choose an area within the sample area to locate their quadrat

· Students will construct their quadrat

· Students will count the number of dandelions within their quadrat

· Students will estimate the population of dandelions within the sample area

Activity:  Students will complete a population estimating study.  Steps are as follows:

1) Using the tape measure, mark off a square 50 m on each side and drive a stake into the ground at each corner. If no tape measure is available, pace off the distance. Use the corner of your notebook as a right triangle to make the square as precise as possible.
2) Describe the location of your site as completely as possible (enough so that another person can find it without your help). Also, draw a map of the quadrat, indicating the four compass points.  Observe the abiotic factors of your site, such as whether the area is located in full sun or shade, or whether the soil is moist or dry. Record your observations in your data book.
3) Take an inventory of the dandelions in your quadrat.  Record that number in the data table.
4) Select at random an area within the site to be your first quadrat.  To do this, close your eyes and toss a small object (rock, coin, etc.) into the square. Measure off a square 1 m x 1 m, making the point where the object landed the center of the square and making the sides of the quadrat parallel to the sides of the larger square. Use the stakes and string to make the quadrat. Again, use your notebook to make the square exact.
5) Record in your databook the number of dandelions in the quadrat. 
6) Repeat steps 4 and 5 twice more to obtain data for two other quadrats within the site.
7) Add the number of dandelions found in all three quadrats and divide by three to calculate the average population density per square meter. Record the average population densities in your databook.
8) For each species, multiply the population density by 50 to estimate the total number of dandelions in the larger site. Record the estimated population sizes in your databook.
You should have all the observations and measurements requested in the procedure. A convenient way to present some of your data would be as follows:

	Dandelions
	Number in Quadrat 1
	Number in Quadrat 2
	Number in Quadrat 3
	Average Population Density
	Estimated Population Size in Site

	
	
	
	
	
	


Understanding Learning: Who is Your Neighbor?

Summary: Students will demonstrate their understanding of population size estimation by describing in written form how they would measure a population if they were unable to actually count all the individuals within an area.

Outline: 

· Formative assessment of population ecology

· Summative assessment of population ecology

Activity: Students will complete a written and graphical assessment of population ecology.

Formative Assessment:  As students are engaged in the lesson ask these or similar questions:

1) Were the students able to use a quadrat to determine the number of individuals within a given area?

2) Do students understand the process of extrapolating the quadrat count to the whole population?

Summative Assessments: 

1) Students can complete the following writing prompt:  Create a written narrative explaining how to go about measuring a population of a particular species within an area if you are unable to physically count all the individuals within that area. 

2) Students can complete the following graphical assessment:  Students will create a pictorial outline of the process associated with measuring populations within a given area.  This pictorial outline will include digital images with captions of the steps involved in this process.
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