Ant Evolution and Ecology Project

	Project Question: Ants have evolved to be one of the most successful taxa in many ecosystems, which is also why they are such an important pest species.  How can we, with an understanding of their traits, reduce the problems they cause in and around our school building?

	Enduring Understandings
	Essential Questions

	· Ants are members of the order Hymenoptera. They share many traits with other Hymenoptera, as well as have traits that distinguish them.
· Social insects, such as ants, have a complex societal structure with a queen and workers, and an intermix of generations, unlike solitary insects.
· Ant species have a variety of mouthparts that they have evolved in relation to their diets.
· Several species of ants have adaptations that make them highly successful in human environments and as invasive species in natural settings.
	· What makes something an ant?
· How are social insects different from solitary ones?
· Why are ants so successful in many environments?
· How can we keep ants from infesting our buildings?

	NGSS Standards

	LS4.A : Evidence of Common Ancestry and Diversity
LS4.B Natural Selection
LS4.C: Adaptation.  
LS4.D: Biodiversity and Humans
ETS1.B: Developing Possible Solutions




	
Summative Assessment

	




	Scope and Sequence

	Date
	Objective(s)
	Lesson Agenda 
	Materials Needed

	1
	Students will be able to name the major traits that separate ants from their close relatives in Hymenoptera.
	Driving Question: What makes something an ant?

[5 min] Do Now on where students have seen ants
[5 min] Project introduction
[5-10 min] Activate prior knowledge and engage students.  Show slides with pairs of organisms, one of which is an ant, the other is not. On each slide, have them look at both, then tell them, “if you think A is an ant, raise your hand.  Put your hands down.  If you think B is an ant, raise your hand.”  Have at least one student from each side give their reasoning.  Don’t give them answers here.
[5 min] Go over the slides showing the traits common to ants and the traits common to insects.
[5-10 min] Show the answers from earlier; these slides require students to use what they just learned to properly distinguish between the ants and the look-a-likes.
[5] Vocab: Exoskeleton, molt, metamorphosis.
[20] Slides: Simple and complete metamorphosis, including specific vocab for each.  We’ll cover tomorrow which form of metamorphosis they have (complete).

	

	2
	Students will be able to explain the major ways social insects are different from solitary insects.
	Driving Question: What are social insects?

[10 min] Do Now: Make a sketch of the process for simple and complete metamorphosis, then choose which one ants follow, including your justification / reasoning.
[<5 min] Reveal, with the slides, that ants have complete metamorphosis.  That means that they have a worm-like larval stage and a pupa (“cocoon”) stage.
[5-10 min] Say: If baby ants are helpless little worms, who takes care of them?  The workers do.  Ant are what we call social insects.  Now, make a list of ways in which an ant nest or a bee hive (both social insects) are different from the cockroaches we can find in kitchen.
After students have their lists, write their answers on your white board, making a column for social insects and a column for solitary insects (like the cockroach).
[<5 min] Vocab slide for social and solitary insects.
[30 min] Traits of social insects slides.


Add exit ticket
	


	3 
	
	Driving Question: How did ants evolve to be different from other Hymenoptera?

Mandible Lab
	

	
	
	Driving Question: How did ants evolve to be different from other Hymenoptera?

[25 min] Ant evolution slides
[25 min] Mandible lab write up
	

	4


	
	Driving Question: What ants do we see in the Midwest?

[ ] Identification Traits for carpenter ants, field ants, pavement ants, odorous house ants, citronella ants.
[ ] Make an informational school flyer for one of the species of ant.  This is something that can be posted around the school.  This can be done in small groups or individually, based upon the class and your preference.  It should have:
· How to identify them (size, color, distinguishing traits).
· The problems they cause.
· Simple things people can do to control them.

Flyer – might need a second day
	


	5
	
	Driving Question: Where do you look for ants?  How do you control them?

IPM, control, inspections
	

	6
	
	Driving Question: Why do ants come into our building.

Ant inspection
	

	7 
	
	Driving Question: How can an IPM plan help our school?

Writing an IPM plan.
	

	8
	 
	IPM plan, continued.
	

	9
	
	Optional: Have students create a presentation for administration on their recommendations for using IPM practices to reduce ant problems around school.  This optional work would include making a slide show (I suggest creating an outline, then assigning individual slides to small groups of students), practicing the presentation (have the students who made each slide present their slide), then giving the presentation.  The more stakeholders present, the better.
	











