Building Elementary Science Learning (BEST)

June 2018, Richmond CA

Title: Insects in my schoolyard!
Author(s): Sean Perez, Traci Grzymala, Betsy Mitchell
Overview:  We will explore the schoolyard as habitat for insects and to discover the diversity of organisms living right there under our noses.  We will observe that different places in the schoolyard are different habitats and have different kinds of insects living in them.  We will graph our observations to help interpret what we found out.  (See related power-point presentation from PD session)
Grade Span/target audience:  k-6
Time:  60 mins, or do over 2-3 days (e.g. intro & plan day 1, collect and sort day 2, analyze data day 3)
Learning Goals:  To reinforce the idea that biodiversity is everywhere, we will investigate insect diversity in the schoolyard.  Students will examine features of insects to understand what features insects have in common and how they vary.  Students will observe that different environments support different kinds of insects to understand the different organisms have different needs and live in different habitats.  Students will see their schoolyard as a natural habitat for insects.  Students will learn to use field techniques and tools for collecting insects.  Students will engage in the practices of science to closely examine and freely explore their schoolyard environment to answer the question of how their schoolyard is a habitat for insects.  
Lesson concepts: 
· Insects are a type of animal that has certain features including an exoskeleton, 6 legs, a head, thorax and abdomen, 2 antennae and they usually (but not always) have wings.  
· There are many kinds of insects.  
· Biodiversity is everywhere.  
· Different insects live in different places in the schoolyard.  
· The process of science involves asking questions, exploration, and making & interpreting observations.
Focus question(s):  some ideas, choose a question that is appropriate for age group and what you want to emphasize:  “What kinds of insects live in our schoolyard?” or “Do different places/environments have different kinds of insects?” or “How is our schoolyard a habitat for insects?”
Materials:  
Bug nets (sweep and aerial nets – for seeping in the grass or catching flying insects)

Clear plastic vials (to hold insects for observing)
Beat sheets or tubs (to use for shaking insects out of bushes and tree branches)

Magnifying lenses  
Display drawer showing diversity of insects
Simple guide to major groups of insects
Vocabulary: 
insect

habitat

thorax

antennae
diversity
environment
abdomen
exoskeleton
Activate prior knowledge:

(5 min)  Show a picture of an insect and ask students to list out what they think they know about insects -- Are all insects the same? – how are they the same and how are they different?

Show a map of the school and ask “Where might we find the most insects?  Why?
Define habitat - What kinds of habitats are there in the schoolyard?  (Use info from the schoolyard plant exploration.)  e.g. trees – grass – asphalt – dirt – play structure - air – garden boxes

So our question is:
Do different habitats/environments have different kinds of insects?  What is the best habitat?  What is the worst habitat?  (Why?)  Best = where are the most insects found, worst = where the least are found?

Discuss – how will we know that a place is a good or not so good habitat for insects?

Procedure: 
(5 min) Get organized for the investigation.  
· All together, make a list of the different types of habitat you expect to encounter (Concrete, asphalt, grass, bushes etc.).  
· Count off 1-4 to break students into teams of 4.  
· Give instructions:  each group can go to a different habitat; each group picks one of the habitats from the board circled in green and one of the habitat circled in black to compare.​  
· In their notebooks, have students write their question and their two habitats.  Then, as a group, have them decide which habitat they think will have more insects and why.​  Using the sentence frame below, have students write down their prediction in their notebooks.
​
“I predict I will find more insects in _____ than in the _____, because ___________.”

· Demo how to catch insects.

· Give rules for outdoor behavior (walk quietly together as a group to the schoolyard; stay within the defined area and within sight; stay together with your group; regroup at whatever signal you decide to use) and for handling insects (handle them gently, we use “entomologist rules”:  if you kill it you have to eat it!)
· Pass out tools and walk outside.

(20 min – or however long works for your class) Outdoor bug hunt:  
· Go outside, regroup and repeat instructions.  
· Catch insects. 

· In science notebooks, students should record notes on the habitats being investigated (vegetation height and type, light/shade, moisture, weather that day, etc.).  
· Return to classroom at appointed time.
(15 min)  Summarize data in a big chart or poster  (use adhesive dots or magnets on a white board to tally numbers and/or kinds of insects in different places)
Optional:  have students present their results to the rest of the class – or – do a gallery walk with post-it notes so students can give each other feedback.
Debrief: (10 min) Discuss results.  
· Do different habitats/environments have different kinds of insects?  
· What is your evidence?  
· What is the best habitat?  What is the worst habitat?  Why might this be?
· How did the habitats we looked at differ?  Think about things that might be important for insects.

· Answer focus question in your notebook.

· Insect diversity:  show students the diverse insect drawer or a slide show. Why don’t we see these insects in our school yard? Do they have specific habitat requirements?
Assessment:  Notebook entries
Extensions and crosslinks:  
· What kind of insects or other arthropods can you find in your yard or at a nearby park?  

· Think about how you could improve the schoolyard as a habitat for insects based on what you found with this investigation.

· Link to FOSS terrarium building activities.
· Build food webs showing how energy and matter move through the insects and the schoolyard

NGSS Standards: 

DCI (Disciplinary Core Ideas):

Grade K DCI

ESS3.A: Natural Resources:  Living things need water, air, and resources from the land, and they live in places that have the things they need. Humans use natural resources for everything they do.

Grade 2 DCI and PE

LS4.D: Biodiversity and Humans: There are many different kinds of living things in any area, and they exist in different places on land and in water.

2-LS4-1.  Make observations of plants and animals to compare the diversity of life in different habitats. [Clarification Statement: Emphasis is on the diversity of living things in each of a variety of different habitats.] [Assessment Boundary: Assessment does not include specific animal and plant names in specific habitats.]

Grade 3 DCI

LS2.C: Ecosystem Dynamics, Functioning, and Resilience:  When the environment changes in ways that affect a place’s physical characteristics, temperature, or availability of resources, some organisms survive and reproduce, others move to new locations, yet others move into the transformed environment, and some die. (secondary to 3-LS4-4)

LS2.C: Ecosystem Dynamics, Functioning, and Resilience:  When the environment changes in ways that affect a place’s physical characteristics, temperature, or availability of resources, some organisms survive and reproduce, others move to new locations, yet others move into the transLS4.C: Adaptation:  For any particular environment, some kinds of organisms survive well, some survive less well, and some cannot survive at all. (3-LS4-3)

LS4.D: Biodiversity and Humans- Populations live in a variety of habitats, and change in those habitats affects the organisms living there. (3-LS4-4)

Grade 5 DCI

LS2.A: Interdependent Relationships in Ecosystems:  The food of almost any kind of animal can be traced back to plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and therefore operate as “decomposers.”   Decomposition eventually restores (recycles) some materials back to the soil. Organisms can survive only in environments in which their particular needs are met. A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable web of life. Newly introduced species can damage the balance of an ecosystem. (5-LS2-1)

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems:  Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die. Organisms obtain gases, and water, from the environment, and release waste matter (gas, liquid, or solid) back into the environment. (5-LS2-1)
CCC (Cross Cutting Concepts):  Patterns, Cause and effect, Energy (if go on to food web)

SEP (Science and Engineering Practices):  Asking questions and defining problems, Planning and conducting investigations, Analyzing and interpreting data, Using mathematics and computational thinking, Constructing explanations, Engaging in argument from evidence, Obtaining, evaluating and communicating information
Title:  Insect feeding adaptations – the right tool for the job:  an investigation of the relationship between structure and function
Author(s):  Sean Perez
Overview:  This activity explores insect mouthparts as feeding adaptations, and examines the relationship between structure and function.  Students will use a model system to investigate how well differently shaped mouthparts work for handling/eating different types of food.   
Grade Span/target audience:  grades 3-6
Time:  60 min
Learning Goals:  This lesson introduces the variety of feeding structures found in insects underscores the relationship between structure and function.   Students will experience how using models can help us understand the relationship between structure and function.  Students use data support arguments about the relationship between the structure and function of insect mouth shapes.
Lesson concepts
Insects have adaptations that help them survive and raise young in their environments
Different insects have different shaped mouthparts.

Different kinds of insects eat different kinds of food.

The shape of an insect’s mouthparts are adapted to the type of food they eat.

Models are useful 

How different shaped mouthparts function for obtaining different types of food.
Do insects have more than one type of mouth? What types of mouthparts do insects have? How do their mouthparts help them eat and survive?
Focus Questions:  

How do different mouthparts help insects survive and thrive?

How does the shape of an insect’s mouthparts relate to the type of food they eat?
Standards: 

Materials: 
10 images of 2 different insects and their mouthparts  -  mosquito and beetle (sucking and biting) or something more obscure?
10 pr tweezers

10 small plastic spoons (or sponge?)
10 plastic straws or disposable plastic pipettes
10 cups with measurement lines for liquid (stomachs)

10 cups (stomachs) for solid food

Jug of colored water

10 cups for liquid food source

500 beans (solid food)

10 trays

10 paper plates or bowls

Stopwatch
Groupings:  3-4 
Vocabulary: 

Adaptation
Hook:   
Activate prior knowledge:  
(15 min) 
What is adaptation? 

Ask students to relate prior knowledge of how animals, particularly insects, have adapted to survive. Be sure students mention camouflage, body shape, ability to reproduce rapidly, locomotion and specially shaped appendages to do specific jobs, such as digging.

Encourage students to name an insect or another animal with each example and to include what the animal is able to do because of the adaptation.

What are the parts of your mouth?  
What do we use our mouths for?

Do all animals use their mouths for the same things?  
Do insects use their mouths to gather and ingest food?

Are these adaptations?

(5 min) Have students work in groups of 3-4 to look at pictures of different insects and their mouthparts – they should come up with an idea of what it eats and reasoning (why they think that).  

Share ideas 

Procedure:   
(1) (1 min) Introduce investigation:  As scientists we investigate our ideas and reasoning – one way to do this is to use models.    

Our question is: which mouthpart model works best for which type of food? 

(2) (3 min) Explain procedure –We have three tools that resemble insect mouthparts:

a tube, a pair of tweezers, and a small spoon/sponge (hold them up) 

· We will test them on two types of foods that insects eat – liquid (like nectar or blood) or solid (like seeds, other insects or fruit) - hold up colored liquid and beans.

· You will use a tool to try to gather as much food as you can in 10 seconds.  After each trial, record the amount of food that was picked up in your notebook.  Return the food to the food source cup/bowl.

· (options – every group does all tools and foods, or split them out among different groups)

(3) (3 min) In your notebook make a prediction about which you think will work best for each food type
Sentence frames:

I think the ______ will be the best for __________food.

I think the _____ tool will be better than the ______tool for the liquid food.

I think the ____ tool will be better that the ______ tool for the solid food.

(4) (20 min) Pass out materials and have students conduct the investigation.

(5) (10 min)  Collate class data
(6) (10 min) evaluate and discuss data in context of predictions 
Debrief/wrap-up:   give new challenge to think about - show images of other insects and ask what kind of food they might eat.  Show cool EM pictures of mouthparts.
Answer focus question in notebook – focusing on structure and function (and adaptation) ( need really good question here!
Assessment:   
Homework:  
Extensions and crosslinks:   
Teacher Background:  
Teaching tips:  
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