Populations
7E Model by Maresha Foster

Learning Goals and Standards & Standards Assessed
(Biology Grade 9-12)

Science Content:
Students will:
· Investigate the main characteristics (geographic distribution, population density, population growth rate, and age distribution of populations) and how they are interrelated.
· Determine population density on organisms after collecting data.
· Illustrate understanding of the concepts of population density, emigration, immigration, logistic growth, exponential growth and carrying capacity.
· Diagram exponential and logistic growth curves.
· Explain factors that can affect the size of the size of a population.

Big Idea: 
Interdependence in Nature

Benchmark(s):
SC.912.L.17.1: Discuss the characteristics of populations such as number of individuals, age structure, density, and pattern of distribution. 

Misconceptions: 
IEM054: Plants do not compete for resources (AAAS Project 2061, n. d.)
IEM055: Animals do not compete for resources (AAAS Project 2061, n. d.)
IEM051: Plants do not compete for space (AAAS Project 2061, n. d.)
IEM060: Different kinds of organisms (species) do not compete for resources (AAAS Project 2061, n. d)

Prior Knowledge/Background:
SC.912.L.18.7, 9 / SC.912.E.7.1 / SC.912.L.17.2, 4, 5, 9 / MA.912.S.3.2 / SC.912.N.1.1, 6
· This lesson is to be presented after a student has learned what Ecology is, and what ecologists study.
· Students should know about the levels of organization: individuals, communities, populations, species, ecosystems, biomes, and the Biosphere.
· Students should have learned about ecosystems and communities, factors affecting climate, niches and community interactions, primary and secondary succession, and about biomes.
· Students should have learned about producers, consumers, energy flow, and the cycling of matter in the Biosphere. 
Modes of Instruction: 
Hands on Activity: Students will collect data on populations in an area and determine population density.
Audio Video: A PowerPoint will be utilized to guide instruction, and add a visual element to help ELL students.
Reading (Enrichment): Students will be given an assignment to research the invasion of pythons in Florida	and write a one to two page proposal suggesting a solution to address the overgrowth of these populations.
Discussion: Throughout the investigative activities formative questions will be used to activate prior knowledge, and to assess prior knowledge and stimulate further inquiry.
Grouping: Students will work in small groups where a higher level learner will be paired with lower and mid-level learners when collecting and analyzing data on populations, and calculating population density.

As an indicator of learning students should be able to…
Enduring Understanding:
In order to understand our existence on Earth and protect living organisms and ecosystems, ecologists study the distribution and abundance of various populations of organisms. Life on Earth depends on the interactions between these organisms and their environment, and understanding characteristics of populations is crucial.

Essential Question:
How do ecologists determine the geographic range and distribution of populations of organisms, and determine the population density of populations of organisms.

Knowledge/Skills:
SC.912.N.1.1 Define a problem based on a specific body of knowledge, for example: biology, chemistry, physics, and earth/space science.
Depth of Knowledge:  High
SC.912.N.1.6 Describe how scientific inferences are drawn from scientific observations and provide examples from the Benchmark being studied.
Depth of Knowledge: Moderate
MA.912.S.3.2: Collect organize, and analyze data sets, determine the best format for the data and present visual summaries from the following: bar graphs, line graphs, stem and leaf plots, circle graphs, histograms, box and whisker plots, scatter plots, cumulative frequency (ogive) graphs.
Depth of Knowledge: High
LA. 910.4.2.2.3: The student will organize information to show understanding or relationships among facts, ideas, and events (e.g. representing key points within the text through charting, mapping, paraphrasing, summarizing, comparing, contrasting, or outlining. 
· Students will complete the formative/pre-test assessment.
· Students will generate a list of organisms on within a geographic range on their property and estimate the area they encompass and calculate the population density of various organisms.
· Students will work collaboratively collecting data on populations within a geographic area identifying the interrelations of biotic and abiotic factors on various populations of organisms.
· Students will complete the summative assessment with 90% accuracy to show learning gains.
Target Question:
Hydrilla verticilla has invasively spread throughout most of Florida’s waters. Efforts to control this invasive species cost millions of dollars each year. In order for ecologists to study this invasive species they will need to study certain characteristics of populations that include all of the following except:
a. Geographic Range
b. Natural Disasters
c. Population Density
Concept Skill Transfer Question:
Lisa counted 60 ants in an area that measured 10 square centimeters. Tyrone counted 126 mosquito larvae in a pool of water that had a volume of 4 liters. Which organism had the highest population density?
a. The ants Lisa counted		
b. The mosquito larvae Tyrone counted


7-E Description: Sequential Order (Lesson 1 titled phases 1 of the 7E cycle) Time: 60-90 min.
	Phase
	Activity Sequence (Handouts 1-4)
	Desired Outcome & Purpose

	Elicit 1
Handout 1
Elicit 1-1
Handout 2a
Elicit 1-2a
PowerPoint to guide instruction
	1. Complete a pre-test formative assessment. (Could be used as a bell ringer activity 5 minutes)
2. Generate a list of populations of organisms in their backyard. (10 minutes)
	· Utilize prior knowledge to construct learning.
· Recall prior knowledge and assess current knowledge.
· Power Point Slides 1-9 used for this part of the lesson.

	Engage 1
Handout 2b
For the Teacher “Formative Assessment Questions”
	1. Discuss the lists of organisms the students generated indicating prior knowledge.(5 minutes)
2.  Use formative questions throughout the discussion.
3. Introduce the Investigative Activity (3 minutes)
	· Students identify similarities and differences of the types of organisms that live in their yards.
· Identify why certain organisms are found within specific geographic areas. Recognize what types of data ecologists need to gather to study populations.
· Establish groups and role of each group member.

	Explore 1
Handout 3 (3 pages)
Explore 1-1, 2
	1. Students will perform an investigative activity gathering biotic and abiotic data from an area on their school campus.(20-25  minutes)
2. Students will collect data on the weather, temperature, the area, and the types and numbers of populations in a specified area.
	· Differentiated, collaborative, group learning as students participate in the scientific investigative process performing different roles.
· Students will list populations of animal and plant organisms, and predict how the environment they are found within affects the size of the population, and explore factors in the environment that contribute to the environment being suitable to sustain the growth of the organisms they documented.

	Explain 1
Handout 3 (3 pages)
Explain 1-1
	1. Identify how abiotic factors are used by the populations.
2. Use formative questions to clear up any misconceptions and introduce and reinforce terminology.
	· Make predictions about why this population is in this geographic range.

	Elaborate 1
Handout 3 (3 pages)
Elaborate 1-1
Elaborate 1-2
Elaborate 1-3
	1. How many producers were found?
2. Identify if there were any consumers in their area.
3. Predict why these organisms were found in this area.
	· Demonstrate understanding of how organisms get their energy.
· Determine why the areas explored provide a habit for the organisms they collected. (using prior knowledge) 
· Show an understanding of how temperature, amount of moisture, and overall micro-climate can impact populations of organisms.

	Evaluate 1
Handout 3 (3 pages)
Elaborate 1-1, 2, 3
Handout 4 (2 pages) 
Evaluate 1-4
	1. Calculate population density.
2. Identify the largest population.
3. Identify the smallest population.
4. Complete a Summative Assessment (20 minutes). The summative assessment could be assigned as ‘homework, or it could be saved and given as part of a unit assessment.
	· Express the population density using a mathematical formula.
· Identify factors that contribute to why one population is larger and others smaller.
· Complete a Summative Assessment with 90% accuracy.


7-E Description: Sequential Order (Lesson 2 titled 2 of the 7E cycle) Time: 50 minutes
	Phase
	Activity Sequence (Handouts 5-6)
	Desired Outcome & Purpose

	Elicit 2
Start on PowerPoint slide 10
	1. Students will list key vocabulary terms, and use classroom texts or the internet as resources. (2 minutes)
Note to Teacher: This 2nd lesson has 2 cycles of elicit, engage, explore, explain… in various order.
	· Engage students by having Power Point slide 10 showing.
· Activity could be assigned for homework, once the teacher demonstrates how to complete word maps.

	Engage 2
Handout 5
PowerPoint slide 5
	1. Students are given instructions on how to create context word maps.
	· Students will learn key factual terms related with population dynamics.

	Explore 2
Handout 5
Engage 2-2
	1. Students observe how to complete context word maps through guided inquiry. (3 minutes)
	· Synthesize how to use context word maps to define content. Utilizing language arts cross curriculum activities to help differentiate learning providing visual learning to ELL.

	Explain & Elaborate 2
Handout 5
Explain 2-2
Show PowerPoint slides 11-15
	1. Students will have independent practice of creating context word maps which can be used to evaluate student learning and engagement. (15 minutes)
2. After vocabulary activity, show PowerPoint slides 11-15 (10 minutes)
3. Detail 3 factors that can affect the size of a population. PowerPoint slide 13.
	· Students illustrate an understanding of terminology.
· Slides reinforce terminology
· Slides introduce new characteristics, and factors that affect populations.

	Engage 2
Handout 6
Engage 2-1
	1. Students will work in pairs to perform an activity to illustrate exponential growth using a chess or checker board and rice grains. (25 minutes)
	· Students will model exponential growth. 
· Misconceptions will be addressed.

	Explore 2
Handout 6
Explore 2-1
	1. Students will follow the instructions involved in this activity by putting 2 rice grains on square 1, and then doubling the amount of rice on each subsequent square.
	· Students will learn the principles of exponential growth

	Elaborate 2
Handout 6
Elaborate 2-1
Elaborate 2-2
	1. Students will analyze their graphs and make predictions about what their graphs would look like if they continued to put rice grains exponentially on all 64 squares.
2. Students will be asked to graph data for all 64 squares either on paper, or using a graphing calculator, or Excel.
	· Students will be formatively assessed to see if the concept of exponential growth is being learned.
· Students will create an artifact in order to justify their predictions, or revise their predictions.

	Elaborate 2
Handout 6
Evaluate 2-1
	1. Students will discuss the results of their graphs. (Formative assessment questions can be asked to determine content acquisition.)
	· Students will analyze their graphs to see if their predictions were accurate.



7-E Description: Sequential Order (Lesson 3 phases 3 of the 7E cycle) Time: 60-90 minutes
	Phase
	Activity Sequence (Handouts 5-6)
	Desired Outcome & Purpose

	Engage 3
Handout 7/ PowerPoint
For Engage, Explore, Explain, Elaborate Start on PowerPoint slide 16
	1. PowerPoint Presentation Start on slide 16, and let students watch a video about pythons.
2. Give students the PowerPoint Handout to complete. The teacher can help students review prior data taught, and then students can use the handout to complete the learning cycle.
	· Students will be engaged as they watch a video within a PowerPoint.
· Students will note key points using a PowerPoint Handout to take notes.

	Explore 3
Handout 7/ PowerPoint
For Engage, Explore, Explain, Elaborate
	1. Watch a video on pythons to learn how a non-native species is threatening native wildlife. Start at PowerPoint slide 16.
2. Introduce the concept of invasive species. Link: (http://www.pbs.org/wnet/nature/invasion-of-the-giant-pythons-video-alligator-vs-python/5541/)
3. Show slide 17 as an example of exponential growth and reiterate to the students that the graphs from the rice board and chess activity should look like that.
	· Students will be introduced to the concept of how ecosystem balance can be disrupted by the introduction of new species into an area.

	Explain 3
Handout 7/ PowerPoint
Notes
For Engage, Explore, Explain, Elaborate
	1. Logistic Growth will be shown in the PowerPoint using slides 18-20.
2. Students should be shown three distinct phases of logistic growth. These are not labeled on the slide, thus teacher should draw an S curve on the board, and label the phases. 
	· Students will learn most populations exhibit logistic growth. Misconceptions will be addressed.

	Elaborate 3
Handout 7/ PowerPoint
Notes
For Engage, Explore, Explain, Elaborate
	1. [bookmark: _GoBack]A link in the presentation on PowerPoint slide 20 will lead to a site where an applet will be used to illustrate exponential and logistic growth based on changing the growth rate. Link: (http://www.otherwise.com/population/logistic.html)
	· Students will be able to compare and contrast exponential growth and logistic growth using an interactive applet.

	Engage 3
PowerPoint
Notes
Students use their own paper to record and graph data
	1. Students will explore how the growth rate percent in a population affects growth by viewing a visual representation that includes a graphic analysis using the applet.
2. Students should use different birth rates and run simulations for exponential and logistic growth.
	· Students will model how populations can change based on changes in their population rate.

	Explore 3
PowerPoint
Notes
Students use their own paper to record and graph data
	1. In the presentation on PowerPoint slides 21 and 22, two data tables will be provided; one on fruit fly populations and another on rabbit populations. Students will write this data down. Students will create graphs for the given data.
	· Students will create a data table for both populations.
· Student will practice creating exponential and logistic growth curves.

	Explain 3
PowerPoint
Students use their own paper to record and graph data

	1. Students will answer questions.
2. Students will make predictions about how the growth rate of rabbits may be affected if a predator was introduced into the environment during a later generation.
3. Explain why age distribution graphs are useful.
4. Address Misconceptions.
5. Review terms and characteristics of populations.
	· Students will compare and contrast exponential growth with logistic growth. 
· Students will use the knowledge gained to make predictions and call upon prior knowledge to formulate a hypothesis about predator and prey impacts on a population of rabbits.

	Evaluate 3
Handout 8
	1. Summative Assessment
	· Students will be tested to show whether they have mastered concepts, as they answer a variety of summative questions.

	Extend 3
	1. Articles on non-native species to Florida will be provided. (Pythons, Hydrillasp)
2. Proposals to remediate removing non-native species will be assigned.
Note: Larger areas could be the basis of an ongoing population study, a park, a beach area like the dunes, or the marsh or forest areas…upland pine areas…etc. Where are the manatees, and red cockaded woodpeckers going?
	· In order to derive deeper and more complex thought processes, students will have to research the introduction of non-native species into a specified area and detail the impacts on the native species.
· Students will write a paper on how they would eradicate the problem.





Populations Lesson 1 Pre-Test	Handout 1; Elicit 1-1

Name: 	
In the blank space provided, write true or false.
		1.	A factor that is NOT one of the factors of population growth rate is demography.
		2.	A main characteristic of a population is its geographic distribution.
		3.	There are 2000 Hydrilla individuals per square kilometer in a certain area of a body of water. With this information you can determine a population’s density.
		4.	The geographic distribution of a population will tell you the number of births per unit of area.
		5.	In order to determine the population density, you need to know the number of individuals in a specified area.
		6.	The area that a population lives in is called its geographic range.
		7.	Population density and geographic range are characteristics of populations.
		8.	Resources in an area determine what types of organisms live in that area.
		9.	Abiotic factors are all the living things within an ecosystem.
		10.	Biotic factors are all the living things within an ecosystem.


Organisms in your Environment	Handout 2a; Elicit 1-1
[image: ]
Directions: Read the definition below and review the example problem below. Calculate the population density for the organisms you listed and fill in the blanks below.

Population with the Highest Number:	Population with the Lowest Number:
Population: 	 Density:			Population:		 Density:	
Definition: Population Density is the number of individuals in a population per unit of area. For example, if 8 cacti are found in two square meters, the population density would be calculated as follows:

Population Density = Number of Individuals in a Population divided by the area where the individuals are living

Population Density of Cacti = 8 Cacti  2 square meters = 4 Cacti per meter squared.

Handout 2b; For Teacher Use
1. What type of scientists study populations?
2. What kind of information would you collect in order to study populations?  
3. What causes organisms to live in certain areas? 
4. How many different organisms live in your backyard? 
5. What causes populations to grow and get larger?
6. What causes populations to die or get smaller?
7. What determines the size of a population?
8. How does climate determine where a population lives?
9. Can organisms reproduce their entire life?
10. Does the age of a population contribute to a population’s growth rate?
11. How could you collect data and graph population growth?
12. What is exponential growth?
13. What is logistic growth?
14. Are resources for populations unlimited?
15. What happens when non-native species are introduced into new areas?

Answers
1. Ecologists
2. Geographic Range, Population Density, Growth Rate, Age structure
3. Climate, resources, abiotic factors, and biotic factors to sustain survival
4. Answers will vary
5. Available resources, and reduced limiting factors, offspring survival, suitable living conditions, Immigration of organisms into the area.
6. Unsuitable living conditions, predation, natural disasters, lack of resources, emigration 
7. Reproductive success in the environment, and lack of predators, high reproductive rates, and survival
8. Certain environments can support specific life forms adapted to the environment
9. As most organisms’ age their reproductive rate slows.
10. For most populations there is an age range where reproduction is higher.
11. Determine the geographic range, and the numbers of individuals for each population in the area, and collect and record the data over time, and then graph the data.
12. Growth typically seen in populations with unlimited resources without limiting factors.
13. Logistic growth is seen in populations in 3 phases, where growth steadily increases, then is followed by a period of slowing down, and then levels off once carrying capacity is reached. 
14. As populations increase in size resources tend to become limited to where a maximum number of individuals can be supported.
15. Sometimes they fit into the ecosystem with little effect on the ecosystem, but most often non-native species disrupt the balance of the ecosystem and can cause native species to become endangered and in worst cases become extinct.
Populations of Organisms on your Campus
Handout 3: Page 1 of 3
Explore 1-1, 2
Explain 1-1

Instructions
Materials Needed:
Metric Rulers, or a pre-made 1 square meter transect.
Magnifying lenses, small flashlight.
Notebook or Tablet to record data and make sketches.
Box of colored pencils.
Estimated time 15-20 minutes.

Student Grouping: (Student Pairing and roles can address the needs of various learners)
One student will find and report biotic data from their area.
One student lists this data in a table noting the type of organism and the number of individuals in the population for the given area. 
One student will make a sketch of all the biotic factors found in this area.
One student will collect abiotic data, and make a drawing of it, and describe how the biotic organisms are using the abiotic factors in their environment.

Method:
1. Students should establish roles prior to performing the activity. 
2. Each group will find different areas to place a one square meter transect. For instance, one group should find a shady spot underneath a tree, and another group could find a flower bed, and another group could find a grassy area, and another group could find a sandy area.
3. Each group will have 10-15 minutes to make and record their observations.
Instructions:
1. Put your name and group number on your paper.
2. Note the outside temperature, and the general weather conditions.
3. When you locate an area that you want to investigate, seek instructor approval before you start.
4. As you collect your data, if it is a living organism put the name in the first column under “Organism Type”, and record the numbers of this organism you find in the 3rd column under “Population # in area OR abiotic effect”. In the 4th column draw a sketch of the organism. If you are documenting an abiotic factor in your area, do not place anything in column 1, but list the abiotic factor in column 2, and the effect you think it has on the organism in column 3, and make a sketch of this abiotic factor in column 4. 
5. Think about how the organisms and abiotic factors in the area you select are related. For instance if the soil is moist, what kinds of organisms would you expect to find in moist soils? 
6. Once each person in the group performs their duties, all members of the group should share their information.
How Many Populations of Organisms Can You Find?

Name: 	 Group #: 	
Date: 	 Temperature: 	 Weather: 	
Data Collection
[image: ]
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Answer the following:
1. How many different populations of organisms did you find? 	
2. Was your area shady or dry? 	
3. Do you think climate affects the species in your area? 	
4. Are any of your species predators, which ones? 	
5. How do the species in the area get their energy? 	
6. How many species of consumers were there? 	
7. How many species of producers were there in your area? 	
8. How old do you think the organisms are in your area? 	
9. What would happen if the species with the lowest population density disappeared?
	
10. What would happen to the population density if new species moved into the area?
	
11. What is it called if a population moves out of an area?		
Summative Assessment Quiz	Handout 4 (1 of 2 pages); Evaluate
Population Dynamics (Geographic Range & Population Density) Assessment

Name: 	
Directions: Identify the letter of the choice that best completes the statement of answers the question.
		1.	A  main characteristic of a population is its

a. change over time
b. geographic  range 
c. habitat
d. niche
		2.	What does the geographic range of a population tell you that density does not?

a.   Numbers of individuals that live in an area
b.  An area inhabited by a population
c.  Births that occur per unit of area
d.  Deaths that occur per unit of area
		3.	There are 2000 Hydrilla species per square kilometer in a certain area of a body of water. To which population characteristic does this information refer?

a. growth rate
b. geographic distribution
c. age structure 
d. population density
		4.	A small farming community in Florida covers 17 square kilometers. There are 680 individuals who live within the town limits. What is the population density of this community?

a. 0.05 individuals per square kilometer
b. 40 individuals per square kilometer
c. 120 individuals per square kilometer
d. 9.5 individuals per square kilometer
		5.	Which of the following tells you what you need to know about population density?

a. the number of births per year
b. the number of crabs on the beach
c. the number of deaths per year
d. the number of mold per square millimeter



Directions: Circle the correct response.

6. In Florida, an invasive plant species Hydrilla verticilla has spread throughout most of Florida’s waters and efforts to control this water weed cost millions of dollars each year. In order for ecologists to study this invasive species they will need to study certain characteristics of populations that include all of the following except:
a. Geographic Range
b. Natural Disasters
c. Population Density
7. Lisa counted 60 ants in an area that measured 10 square centimeters. Tyrone counted 126 mosquito larvae in a pool of water that had a volume of 4 liters. Which species had the highest population density?
a. Ants Lisa counted
b. The mosquito larvae Tyrone counted
8. If there are 125 wild horses counted in 5 square miles, the population density is:
a. 20 horses per square mile
b. 15 horses per square mile
c. 5 horses per square mile
d. 25 horses per square mile
9. What type of scientists study populations?
a. Physicists
b. Astronomers
c. Ecologists
10. What would you do to control invasive species such as pythons in Florida? 
[image: ]

Context Word Maps (Example)
Handout 5: Engage 2-2; Teacher Example
Model Step-by-Step Procedures: Teach students the skill of using context maps to learn vocabulary terms related to the content of population growth. Demonstrate an example of how to create a context map for the vocabulary terms the students will be required to know.
Example of a Context Chart:
Example of a Context Map Chart
[image: ]
Guided Step-by-Step Procedures: Show the students how to complete the context word maps.
Independent Practice: Each student will demonstrate on their own how to complete context map charts for key terms.


Context Word Maps Activity
Handout 5: Engage 2-2, Explain 2-2
Context Chart Word List

Population Density 	Emigration 	Logistic Growth
Immigration 	Exponential Growth 	Carrying Capacity

Handout: Context Map Chart
1) Left Top: Write the term
2) Right Top: Write the definition
3) Left Bottom: Write one fact about the term
4) Right Bottom: Draw a picture, or write another fact about the term

[image: ]

Directions: On a sheet of paper create a context map for each of the above terms following the layout above.


Understanding Exponential Growth
Handout 6: Engage 2-1; Explore 2-1

(This chess / checker board activity is a quick way to graph an exponential function. If more time is allotted, on line there is an M&M exponential growth experiment to illustrate cancer cell growth) For the M & M Activity, Here is the link: "M&M Lab" (http://jbryniczka.weebly.com/uploads/4/0/9/1/4091055/mmactivity_10.pdf)

Materials:
· One Chess or Checker Board for each group of students.
· Notebook and pencil
· Each group will need graph paper, or a graphing calculator or access to a graphing program like Excel
·  2 bags of rice, and 6-8 cups
Methods:
1. Give each group a checker or chess board, and a cup of rice.
2. On the 1st square place two pieces of rice.
3. On the 2nd square double the amount you put on the first square and place it on the 2nd square.
4. Continue doubling the amount you put on each previous square until you have at least put rice on eight - ten squares.
5. Create a table with two columns and place the number of the square in the first column and the number of the pieces of rice that was put in that square number in the second column.
6. Use either a graphing calculator, Excel or a graph paper and graph the data recorded in your table, but continue to graph data for 20 squares.
Answer the following Questions:
1. If the graph you made, represented fly populations reproducing in a given area, can you think of anything that would decrease their growth exponentially? 
[image: ]
2. If the graph you made represented the python populations in Southern Florida, can you think of any factors that would cause an exponential growth phase to slow down and decrease for a while and then level off? What would those factors be?
[image: ]

Populations PowerPoint Notes
Handout 7/PowerPoint; For Engage, Explore, Explain, Elaborate; Lesson 3
1. List 4 main characteristics of populations.
[image: ]
2. What is meant by geographic distribution?
3. Write an equation for population density.
4. What is population growth rate?
5. List 3 factors that can affect the size of a population.
[image: ]
6. Sketch a simple exponential and logistic growth curve from the data given in the PowerPoint presentation.
[image: ]
7. Why are age distribution graphs useful?


Summative Assessment
Population Dynamics Unit Assessment	Handout 8; Evaluate
Name:		
Identify the letter of the choice that best completes the statement or answers the question.
		1.	A factor that is NOT one of the factors of population growth rate is:
	a. immigration 
b. death rate
c. emigration
d. demography
		2.	One main characteristic of a population is its

a. change over time.
b. geographic distribution.
c. habitat.
d. niche.
		3.	There are 2000 Hydrilla verticilla species per square kilometer in a certain area of a body of water. To which population characteristic does this information refer?

a. growth rate
b. geographic distribution
c. age structure
d. population density
		4.	What does the geographic distribution of a population tell you that density does not?

a. Numbers of individuals that live in an area
b. An area inhabited by a population
c. Births that occur per unit of area
d. Deaths that occur per unit of area
		5.	A small farming community in Florida covers 17 square kilometers. There are 
680 individuals who live within the town limits. What is the population density of this community?

a. 0.05 individuals per square kilometer
b. 40 individuals per square kilometer
c. 120 individuals per square kilometer
d. 9.5 individuals per square kilometer



		6.	Which of the following tells you what you need to know about population density?

a. the number of births per year
b. the number of crabs on the beach
c. the number of deaths per year
d. the number of mold per square millimeter
		7.	Organisms moving into an area from another area, is called

a. immigration.
b. emigration.
c. population control.
d. carrying capacity.
		8.	If organisms move out of an area, this is known as

a. emigration.
b. abandonment.
c. immigration.
d. carrying capacity.
		9.	In a population that grows, what is happening?

a. The birth rate gets higher than the death rate.
b. The birth rate is constant and the death rate increases.
c. The birth rate gets lower than the death rate.
d. The birthrate and the death rate remain constant.
		10.	In a population that decreases the following is happening:

a. The birthrate and the death rate remain equal.
b. The death rate gets lower than the birthrate.
c. The death rate stays the same and the birth rate increases.
d. The death rate gets higher than the birthrate.
		11.	The phases that most populations go through are represented on a(an)

a. logistic growth curve.
b. exponential growth curve.
c. population curve.  
d. normal curve.
		12.	When resources in a population become less available, the population growth

a. tends to decrease rapidly.  
b. tends to increase slowly.
c. tends to reach carrying capacity.
d. a phase of exponential growth occurs.
		13.	As the exponential phase of a logistic growth curve of a population stops,

a. the population size drops.
b. the population size stays the same.
c. population growth starts to slow down.
d. population growth starts to speed up.
		14.	If a population increases to become larger than the carrying capacity of the environment, the-

	a. the death rate may increase. 
b. the birth rate may increase.
c. the death rate must decrease.  
d. the birth rate must decrease.


Completion
Complete each sentence or statement.

15.	You can describe a population by its main characteristics of geographic distribution, density, growth rate, and _________________________.

16.	If a population experiences emigration, it can cause the population size to ___________________________________________.

17.	When an organism from a different population moves into another population, it is called ________________________________________________.

18.	With unlimited resources, and conditions that are ideal a population will grow _________________________________________________.

19.	When population growth is zero this is characteristic of ____________________ population growth.

20. 	On a separate sheet of paper sketch a simple exponential growth curve and a logistic growth curve, and label the axes.



Exponential Growth Curve:

Logistic Growth Curve:


True or False: Place a T for true or an F for false in the blank space.
		21.	The phases that most populations go through are represented on a logistic growth curve.
		22.	An organism moving into an area from another area is called emigration.
		23.	If organisms move out of an area, this is known as immigration.
		24.	When a population grows, the birth rate gets higher than the death rate.
		25.	The age structure of a population is not helpful in predicting future population growth rates.


26. Population growth rates can be evaluated in order to determine if a population is experiencing logistic or exponential growth. In populations where growth is increasing because resources are not limiting,the population is said to be experiencing what type of growth?

a. Carrying Capacity
b. Logistic Growth
c. Static Growth
d. Exponential Growth

27. In Florida an invasive plant called Hydrilla verticilla has spread throughout most of Florida’s waters, and efforts to control this water weed costs millions of dollars each year. In order for ecologists to study this invasive species, they will need to study the main characteristics of populations that include all of the following except:
 
a. Geographic Distribution
b. Population Density
c. Natural Disasters 
d. Age Structure
e. Population Growth Rate


28. Explain how a population reaches carrying capacity.
[image: ]

29. Explain how the age distribution of a population would be affected in the future if 65% of the population is over 40 years of age, and 20% of the population is under the age of 10.

[image: ]

30. What would you do to control invasive species such as pythons or Hydrilla species in Florida? 
[image: ]
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