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Question

How does the introduction of non-native and invasive species to a habitat affect native species populations over time?

Overview

In this active and competitive game, students experience how a community of native animals and plants changes over time in response to resource availability in their habitat. Students collect data during the game and then graph and analyze how predators, limited resources, habitat health, and invasive species can disrupt the natural ebbs and flows of native communities. Students visualize and analyze their results using graphs and story telling.
Science & Technology Standards (MLR)

A3 Constancy and Change Students describe how patterns of change vary in physical, biological, and technological systems.

A3a.
Describe systems that are changing including ecosystems, Earth systems, and technologies.

A3c. 
Describe rates of change and cyclic patterns using appropriate grade-level mathematics.

B1 Skills and Traits of Scientific Inquiry Students plan, conduct, analyze data from and communicate results of investigations.
B1d. 
Use mathematics to gather, organize, and present data and structure convincing explanations.

B1e.
Use logic, critical reasoning and evidence to develop descriptions, explanations, predictions, and models.
E2 Ecosystems. Students examine how the characteristics of the physical, non-living environment, the types and behaviors of living organisms, and the flow of matter and energy affect organisms and the ecosystem of which they are part.

E2a.
List various kinds of resources within different biomes for which organisms compete.

E2b.
Describe ways in which two types of organisms may interact including competition, and predator/prey.

Learning Objectives

· Students will understand that nature/ resources/ habitat/ populations are constantly changing

· Students will understand and graph population change over time due to resource availability

· Students will understand that appropriate habitat with adequate resources is the key to survival

· Students will understand how invasive species may out-compete native populations for habitat and resources

· Students will understand the difference between non-native and invasive species

Grade Level

7, 8

Setting

Classroom

Outdoors in school yard

Activity Type

Hands-on activity

Materials

Easel and flip-chart or dry-erase board

Marker(s)

Nerf ball

Colored head bands or arm bands (2 colors, enough of each color to outfit class)

Cones

Time Needed

30 minutes (can last longer depending on how many rounds you do)

Activity Procedure

1. Ask students to brainstorm a list of things they think a species needs to survive in its habitat. From the brainstorm list, ask students to pick the 3 they feel are most important. Write these in a journal entry and explain why they chose each one.

2. Review the definition of habitat and 4-5 essential components of habitat. Habitat is where an animal lives and the basic essential components of habitat are food, water, shelter, and space. Does this “official” list of 4-5 match what students wrote in their journals? Would they change the list? If there is disparity and students can make a great case for changing the list, strongly consider using their list instead.

· Habitat note: If your focus is terrestrial habitats, assume that the species have enough space in which to live. They will need food, water, and shelter. If your focus is aquatic habitats, assume that they need food, space, and shelter.

· Space note: Students typically need some prompting for “space.” It helps to give an example – lots of relatives at your dinner table, too many snakes in your classroom terrarium, too many students in gym class, …

3. Game preparation:

· Set up your playing field. Make a large rectangle with cones at the 4 corners. There should be at least 20 m separating the ends.

· Set up your data table on the white board (See example table below).

4. Introduce the native species and habitat you’re focusing on. Here are a few examples of habitat-specific species to use. Please share with us the species you use.

Stream
Native: Spinycheek crayfish 

Non-native: European lobster 

Invasive: Rusty crayfish

Upland

Native: Bluebird

Non-native: Rock pigeon

Invasive: Sparrow

Rocky intertidal
Native: Rock crab

Invasive: Asian shore crab




Native: Rough periwinkle 

Invasive: Common periwinkle

Pond/ lake 

Native: Wild brook trout

Invasive: Smallmouth bass 

5. Ask the students to count off in fours. Starting the game with ¾ habitat and ¼ species typically works really well. Have the 1’s go to one end of the field and stand in a line about shoulder-width apart. This group is the native species. Have the 2’s, 3’s, and 4’s line up at the opposite end of the playing field, facing the 1’s. This group is habitat. 

6. During each round of the activity, each native species may choose to look for any one of its three basic resource needs. When a native species is looking for:

· Food: 
Put hands over stomach 

· Water: 
Put hands over mouth

· Shelter: 
Put hands over head 

· Space: 
Put arms out to sides 

A native species can not change what it is looking for until the next round.

7. Each student that represents habitat should decide which habitat resource he or she wishes to be. Like the native species, the habitat students may not change within the round, but can change the following round.

8. Before each round, count the number of native species and make a note of this number on the white board. Keep a tally for graphing later, or chart as you go on a simple line graph (X = round/year; Y = # species in population). Like so:

	
	# Native species
	# Non-native species
	# Invasive species
	# Predator

	Year 1
	
	
	
	

	Year 2
	
	
	
	

	Year 3
	
	
	
	

	Year 4
	
	
	
	

	Year 5
	
	
	
	

	Year 6
	
	
	
	

	Year 7
	
	
	
	

	….
	
	
	
	

	….
	
	
	
	


9. Have the two groups (native species and habitat) turn their backs to each other. Each native species should make the sign for the habitat resource that it is looking for, and each habitat resource should make the sign for what it wishes to be. Give the students a few moments to decide what they will be and get their hands in place.

10. When everyone in both groups is ready, have both groups turn around and face each other while continuing to hold their signs.

11. Give them a signal and let the native species walk/run to the habitat and find a student who has the same sign. The native species that finds what they need will survive and reproduce and need to take the habitat resource back to the starting place (Have species student lock arms with the resource student and bring him back to the species line. The resource student becomes a native species). Native species that do not find the resource they need die and become habitat (representing natural population flux). If more than one native species tries to get the same habitat component, the one to get there first survives.  

12. Tell the students that this represented one year in the life of this native species populations and ask what happened. Most of the native species should have found what they needed and successfully reproduced. This has resulted in an increase in the native species population.

13. Count the number of native species and record it in the table.

14. Have the students perform this activity for at least 7-10 more rounds (representing 7-10 years). Keep the pace brisk. 

Note: After the first few rounds, introduce a predator. The predator may move along the sidelines, stalking the native species. Each round the predator may throw a Nerf ball at a native species. If the Nerf ball hits a native species, it dies and may return in the next round as habitat or as another predator. If you allow the predator population to increase, keep data records on this population as well. You may want to limit the number of throwing attempts a predator has each round (depending on the demeanor and accuracy of your predator!).

15. After capturing 4-6 (or less if you’re squished for time) rounds of “normal” population data, start the activity from the beginning and introduce a non-native species. Distinguish the non-native species and the native species with different colored headbands, armbands, tags, etc. The non-native species has come from a different place, has no predators, and has different habitat needs: 

· Food:
Hands on hips

· Shelter:
Hands waving wildly above head

· Space:
Hands on knees

· Water:
Arms making wave motions

Note: Make sure the habitat students understand that they must stick to the original habitat resource signs, and not these new ones needed by the non-native species. 

16. At the end of this round, none of these non-native species will have found the resources they need in this new habitat and will not survive here. Discuss what happened to this species and why. The non-native species is adapted to a different type of habitat and has different resource needs.

17. Now introduce an invasive species. Distinguish the invasive species and the native species with different colored headbands, armbands, tags, etc. Like the non-native species, the invasive species has come from a different place and has no predators, but has the same habitat needs as the native species:

· Food: 
Hands over stomach 

· Water: 
Hands over mouth

· Shelter: 
Hands over head 

· Space: 
Arms out to sides 

18. Explain that the invasive species is able to out-compete the native species for food, water, shelter, and space. The non-native species also has no predators in its new habitat.  

19. Line the invasive species up in front of the native species, as far up as the half way point on the playing field. The invasive species may select resources from the habitat first.  They make take 2 habitat items each instead of just 1 each. Then the native species may select from the left-over resources. The predator may not throw the Nerf ball at the invasive species, but may still prey on the native species. Prepare for a chorus of “Not fair!” or “Oh no!” from the native species. Run this scenario for 1 or 2 rounds, or until the native population crashes.

Graph your results & tell the story
Discuss the changes in the native species population over time. Use the flip-chart or dry-erase board to graph the native species population over the 10 rounds/years. Encourage students to use their experience and the graph to explain what happened to the native species population through time. Guided discussion or essay questions may include:

· In what years does the population increase/ decrease most dramatically? 

· Why do you think the population crashed in Year X?

· Why does the population increase in Year X?

· Why doesn’t the population fluctuate as much in Years X through X?

· Summarize students’ ideas and claims. 

Graph and discuss the changes in the native species population, non-native species population, and invasive species populations over time. Ask students to use their experiences and the graph to explain/ talk through what happened to the native species and the invasive species through time. Guided discussion or essay questions may include:

· What impact did the non-native species have on the native species?

· What impact did the invasive species have on the native species?

· As a scientist or manager interested in maintaining native species populations, how would you ensure the health of the native species population?

· Would you try to manage the introduction of non-native or invasive species?  If yes, at what point?  What would you target?

· Summarize students’ ideas/ hypotheses/ conclusions.

Example graph & story
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	Year
	Native Species
	Story

	1
	13
	

	2
	26
	The native species population increased. They got the food, water, and shelter that they needed to survive and reproduce.

	3
	49
	The native species population thrived again this year. They got what they needed to survive and reproduce.

	4
	12
	There were not enough habitat resources (food, water, shelter) to support the native species population. Lost ¾ of the population.

	5
	2
	The native species population went way way down, possibly due to disease, fire, bad weather, competition with another species, or maybe another factor

	6
	4
	The native species population slowly increased. The few remaining got what they needed to survive and reproduce.

	7
	8
	The native species population slowly increased. They got what they needed to survive and reproduce.

	8
	16
	The native species population got the resources they needed. They are reproducing!

	9
	32
	More living! More reproducing! 

	10
	26
	There was a slight drop in native species population. They did not get all of the resources they needed because of limited water and drought conditions.

	11
	44
	The native species population got the resources they needed. They are reproducing again.

	12
	18
	The native species population decreased because a predator was introduced.

	13
	8
	The native species population continued to decrease because of the predator. It’s a really good predator!

	14
	2
	The native species population continued to decrease because of the predator.

	15
	2
	The native species population is in bad shape, but has not been wiped out yet. Note: The predator population decreased because there were only a few of its prey left

	16
	4
	The native species population slowly increased. The few remaining got what they needed to survive and reproduce.

	17
	8
	The native species population increased again. They got the resources they needed to survive and reproduce.


Game-time classroom management
Here is a growing list of classroom management suggestions from those who have done this before.
· Designate an area for “circling up” before you start and in between rounds to review what is happening

· Re-focus students and check for understanding in between rounds by asking them what happened that round. For example: Mary, you were a sparrow and now you’re part of the habitat. What happened?”

· Be clear when you’re introducing the non-native species that the habitat students use the same signs that it has in past rounds. The non-native species are the only ones who will use different signs.

· If your predator has lousy aim, have them gently tag the native species with the ball
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		Year		Plant/ Animal

		1		13

		2		26		Deer population increased. They got food, water, and shelter needed to thrive and reproduce

		3		49		Deer thrived again this year as they got what they needed to reproduce

		4		12		Not enough essentials to support the deer population - not enough food, water, or shelter

		5		2		The population went way down possibly due to disease, fire, bad weather, or another factor

		6		4		The population of deer slowly increasing as remaining deer got what they need to survive

		7		8		The population of deer slowly increasing as remaining deer got what they need to survive

		8		16		Everything the deer need they are getting, so they are reproducing

		9		32		Everything the deer need they are getting, so they are reproducing

		10		26		Slight drop in population - deer did not get all of what they needed - drought conditions this year

		11		44		Everything the deer need they are getting, so they are reproducing

		12		18		Deer population decreased because a predator was introduced to the area

		13		8		Deer population continued to decrease because a predator was introduced to the area

		14		2		Deer population continued to decrease because a predator was introduced to the area

		15		2		Deer population still down but not wiped out. Wolf population decreased due to fewer deer (prey)

		16		4		Deer population slowly increasing as remaining deer got what they needed to survive

		17		8		Deer population slowly increasing as remaining deer got what they needed to survive





Sheet1

		



Year

Number Native Species

Example Graph (Native species + Predator)



Sheet2

		





Sheet3

		






