Sticks and Stones Make Up My Homes…

Key Concepts/Big Picture: 

· The survival and diversity of organisms depends on their ability to adapt to the conditions of their environment. 

· Ecosystems function via the interactions between organisms and their environment.

TEST Key Concepts: 



 V.) Evolution-Biodiversity: Species diversity and adaptation

III.) Ecosystems: The survival and health of individuals and groups of organisms   are intimately coupled to their environment

Science Standards:

· MA Science Standard: Life Science (Biology), Living things and their environment: 13: 

· Give examples of ways in which organisms interact and have different functions within an ecosystem that enable the ecosystem to survive.

· NSES: Life Science Content Standard C, Regulation and Behavior:

· An organism’s behavior evolves through adaptation to its environment. How a species moves, obtains food, reproduces, and respond to danger, are based in the species’ evolutionary behavior.

· NSES: Life Science Content Standard C, Diversity and Adaptations of Organisms:
· Biological evolution accounts for the diversity of species developed through gradual processes over many generations. Species acquire many of their unique characteristics through biological adaptation, which involves the selection of naturally occurring variations in populations. Biological adaptations include changes in structures, behaviors, or physiology that enhance survival and reproductive success in a particular environment.

· Benchmarks: Interdependence of Life: 
· In all environments-freshwater, marine, forest, desert, grassland, mountain, and others-organisms with similar needs may compete with one another for resources, including food, space, water, air, and shelter. In any particular environment, the growth and survival of organisms depend on the physical conditions. 

Skills and knowledge students will obtain:

· By doing research on a particular insect, students will become familiar with classification, food chains, interactions between organisms in their environment, characteristics of organisms, lifecycles of organisms, and structure and function in living systems, to name a few related to this lesson. 
· The use of the Internet reinforces their use of technology. 
· Students will gain experience in making and documenting their observations and gain research skills.
· By researching and presenting their findings gives students practice in the important scientific skill of communication.
Objectives: 

· Students will learn that Caddisflies are a type of aquatic insect that build cases from debris in their stream environments, and are dependent upon their physical environment. 

· Students will understand that there are many different kinds (species) of Caddisflies that use specific materials to build their cases, and therefore their behavior evolved through adaptation to their environment to ensure survival.

· Students will understand the ecological role of Caddisflies in stream ecosystems.

· Students will understand that humans can affect the survival of Caddisflies and therefore negatively impact the entire ecosystem.

Age Group: Middle School (Grades 6-8)

Timeline: 

· Lesson: Four 1-hour class periods (1 class for activity, 1 class for research, 1 class for poster preparation and 1 class to present research findings).
· Preparation: Depends…if you have to gather your own materials it could take a long time. If materials can be borrowed there is not much preparation time except for reading over the lesson plan.

Materials: Leaves, both large and small including Pine and Hemlock needles, twigs, sticks, small plants, sand, Caddisfly cases of at least 3 different kinds, Caddisfly larvae, ziplock bags, vials and ethyl alcohol. 

Preparation: 

· Sort materials into the bags. There should 3 bags with different items. 

1. leaves (Pine needles, and other leaves)

2. twigs

3. sand

· There should be at least 3-4 different cases, both abandoned and occupied and each placed in an individual vial.

1. Plant builders (various Limnephilidae)

· Flat leaves

· Pine needles

· Twigs

2. Sand builders: Limnephilidae- mixed tiny stones

 Odontoceridae- Quartz

Caddisfly specimens are available if you want to borrow them. Otherwise you will spend a lot of time trying to find them and preserve them.

Assessment of Prior Knowledge: Assessment occurs during the lesson activity as students are introduced to the items and have to discuss what they are. Most students including adults have never seen a Caddisfly larvae before which makes it interesting.

Backround Information for Lesson: 
Life history:

Caddisflies are a type of aquatic insect or freshwater macroinvertebrate of the order Trichoptera. There are approximately 10,000 species in the world. Caddisflies live most of their lives as larvae in freshwater habitats such as rivers, streams, ponds and lakes. There are various kinds of Caddisflies and the larvae of many species build a refuge or case from various materials. The type of material depends on the type of Caddisfly (Family or Species). Some use only tiny stones, while others use twigs and leaves and construct them in a variety of ways. Some cases are so detailed and species-specific that aquatic entomologists can often identify Caddisflies based only on their case. They are also habitat specific; some are lotic (stream-dwelling), while others are lentic (still water). Case building Caddisflies live in these cases as larvae and pupae until they are ready for metamorphosis and emerge as adults. Adults look like small moths with hairy wings. In the summer you can see the adults fly around outdoor lights at night. Most people think they are moths. 

Purposes of Cases:

Caddisfly cases are constructed using silk that Caddisflies produce. The cases are multi-purpose; camouflage, protection against predators and fast currents, and increase respiration efficiency (They can circulate water through the cases).

Feeding:

Most Caddisflies are herbivores, and scrape algae off rocks or eat organic debris that fall into the stream such as leaves. These leaf eaters are called shredders. Some are filter feeders and construct silk nets to capture food, while others are predators.

Significance: 

They contribute to the transfer of nutrients through trophic levels in freshwater ecosystems. As mentioned above, Caddisflies are important primary consumers in stream ecosystems. They are also important food items for fish and other predators (good reason to hide in a stone house). Caddisflies are also used as bio-indicators of healthy stream ecosystems, since many species require well-oxygenated, clean water for survival. Also, some people make jewelry out of Caddisfly cases.

Conducting the activity 

1. Distribute the zip-lock bags containing sand, leaves and twigs, and plants to students. Have students answer the question #1 on page #1 of activity sheet. (Ask students to write down what the items are and where they would find them. Then have a brief open discussion about their answers. 

2. Distribute the vials with Caddisfly cases to the students and ask them to answer question #2. They should write down what they think they are and where they come from. Don’t tell them what they are yet!  But do have a discussion about the objects.

3. Present vials with Caddisfly larvae. Don’t tell them what they are yet!  Ask students where the materials for their cases come from. Tell students that they are aquatic insects. Have students draw in detail, their aquatic insect.  Tell students to describe what it looks like. (i.e. what is the case made out of?, How many legs does it have?, Does it have any obvious markings on the head, etc.)

4. Have students come up with questions they would like to answer about this bug. For example, what is its name, where does it live, what does it eat? Etc. Use the questions on page 3, and listed below in step 5 as the final guiding questions.

5. Have students answer the questions and research their bug based on their drawing and observations. This could be done on computers at school or at home over a week. Give them the web-address for the Stream EFG, and other resources listed. 

http://efg.cs.umb.edu:8080/efgKeys/html/index.html
Have students find the major bug group and do a further search on the web.

Students should find out the following information:

Items in parenthesis are based on rational behind the questions as a guide for teachers.

1. What type of aquatic insect is it? What is its common name and what is the scientific name? (classification)

2. What does it look like? (classification, diversity)
3. What is its habitat? (ecosystems/habitat)

4. What is its life cycle like? (adaptation)
5. How does it depend on its environment for survival? (adaptation/ecosystems)
6. How has it adapted to its environment to ensure survival? (adaptation, structure and function)
7. What does it eat? (niche)
8. Why is it important in stream ecosystems? (food-chain/ecosystems)
9. How might humans affect the survival of this insect? (human interactions)
6. After students research their bug, have them present their research in groups to the class. Poster paper would be good so that they can draw their bug or include pictures and write out their information next to their drawing.  

7. Fill in any additional information that the students may have missed in their presentations. Elaborate on the concepts of adaptation and ecosystem through inquiry.

Assessment:

Grading Rubric for Posters:

Grading is based on their poster presentations of their research based on the key questions, and their ability to express what they understood in presentation format. 

4: Poster excellently presented; Student was able to identify their bug using resources. Student made clear connections between the Caddisfly and its environment; explained how there are different species of Caddisflies that have adapted to their environment to insure survival by; using various materials to build a case, developing gills, and ways of feeding. Student shows a clear understanding of the role of Caddisflies in stream ecosystems.

3: Poster well presented; Student was able to identify their bug using resources. Student made some connections between the Caddisfly and its environment; explained how there are different species of Caddisflies that have adapted to their environment by using various materials to build a case, and ways of feeding. But students were unclear about the role of Caddisflies in stream ecosystems.

2: Poster acceptable; Student was able to identify their bug using resources. Student attempted to make connections between the Caddisfly and its environment; explained how there are different species that use various materials to build a case, but could not relate this to the adaptation of to their environment. Students were unclear about the role of Caddisflies in stream ecosystems.

1: Poster poor; Student was able to identify their bug using resources. Student attempted to make connections between the Caddisfly and its environment; Students were unclear about the role of Caddisflies in stream ecosystems.

0: Poster unacceptable; Student was unable to identify their bug using resources. Student could not make connections between the Caddisfly and its environment; Students were unclear about the role of Caddisflies in stream ecosystems.

Post Assesment:

Do the activity again with the case materials, and cases. Assess students’ expansion of answers. Then have students compare their previous answers with their new ones to assess their own learning.

Design an experiment option: 

Do you think a Caddisfly that builds his case out of leafs and twigs would be able to construct a case of stone if no organic material was available?   What about a stone-builder using leaves? 

Design an experiment in which you could test this. Don’t forget about the control. For example, if your hypothesis is that stone builders can’t make cases out of leaves and therefore will not survive, how will you know for sure that they didn’t survive because of this specific reason? 

Prerequisites and Extensions:

Prerequisite: This is a good activity to do following a watershed lesson/activity, since students should already be familiar with a stream or river being part of a watershed.

Rational: This activity is a good small-scale introduction to ecosystems and diversity of freshwater organisms. Being introduced to only one type of macroinvertebrate prevents them from being overwhelmed and will spark their interest in learning about others. 

Good extensions for this activity are.

· Follow up with a lesson focusing on the definitions and concepts surrounding ecosystems. They will better understand the definitions and concepts of food-chain, niche, ecosystem etc, since they will have something to relate to these terms following this lesson/activity.

· A good extension is Water Canaries pg. 24 of Project Wild Aquatic k12 Curriculum and Activity Guide.

· This lesson was designed as an introduction to an upcoming larger scale lesson on biodiversity and ecosystems that will include a fieldtrip to a stream to sample for other aquatic macroinvertebrates among other things. Students will be able to apply their knowledge from one type of organism and apply it to a broader context to better understand the concepts of biodiversity and ecosystems.
Resources:

UMASS Boston EFG to Stream Macroinvertebrates: http://efg.cs.umb.edu:8080/efgKeys/html/index.html
General Aquatic Insect websites for kids:

http://www.fs.fed.us/r6/centraloregon/kids/kidswatersite/aquaticinsects/miscellaneous_bugs.htm
http://homepage.mac.com/cohora/enviro02/ainsect.html

Books:

Streamkeepers: Aquatic Insects as Biomonitors, The Xerces Society, Portland Oregon.


Caddisfly Identification key:

Larvae of the North American Caddisfly Genera (Trichoptera), Wiggins, Glenn B. 

Key to Caddisfly Stars of this lesson

Order: Trichoptera

	Vial #
	Family
	Genus
	Case Materials

	1
	Odontoceridae
	Psilotreta sp.
	Quartz cases

	2
	Limnephilidae
	Pycnopsyche sp.
	Tiny stones

	3
	Limnephilidae
	Hydatophylax sp.
	Wood

	4
	Limnephilidae
	Limnephilus sp.
	Hemlock and Pine needles

	5
	Limnephilidae
	Hydatophylax or Pycnopsyche
	Leaves round and triangular

	6
	Phryganeidae
	Ptilostomis sp.
	Leaves cigar shaped
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1. What is in the bags? Be as specific as possible.

a. What are the objects in the bags?

b. Where do they come from? Or where do you find them?

c. What is it used for?

Bag 1:



Bag 2:

Bag 3:

2. What is in the vials? Be as specific as possible.

a. What are the objects in the vials?

b. Where do they come from? Or where do you find them?

c. What is it used for?

Vial 1:


Vial 2:

Vial 3:

Vial 4, 5 or 6:
3. What is in the 2nd set of vials? 

Draw a picture of your specimen in the space below. Write down your observations such as case, material, number of legs, markings etc.  Be specific as possible since you will use your observations to research your specimen, and answer the questions we come up with about this critter.

Use the following sources to answer the questions we came up with below.

UMASS Boston EFG to Stream Macroinvertebrates: http://efg.cs.umb.edu:8080/efgKeys/html/index.html
General Aquatic Insect website for kids:

http://www.fs.fed.us/r6/centraloregon/kids/kidswatersite/aquaticinsects/miscellaneous_bugs.htm
http://homepage.mac.com/cohora/enviro02/ainsect.html
Research Questions:

1. What type of aquatic insect is it? What is its common name and what is the scientific name?

2. What does it look like?

3. What is its habitat?

4. What is its life cycle like?

5. How does it depend on its environment for survival?

6. How has it adapted to its environment to ensure survival? 

7. What does it eat? 

8. Is it important in freshwater ecosystems and if so, why? 

9. How might humans affect the survival of this insect?
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