Exploration Activity- Stream Comparison- Teacher Instructions
Overview and context
In this exploration activity, students are provided with photos, taxa richness data, and watershed maps from two streams in the NC piedmont that have the same percentage of impervious surface but differ greatly in stream health (measured as taxa richness and EPT richness- simple indexes based on macroinvertebrate data). Students share ideas in small groups about what might cause the large difference in taxa richness and EPT richness between these sites and then share their ideas with the class as a whole. This exploration activity helps students to realize that the percentage of impervious surface cannot fully explain differences among streams in stream health and that land cover variables at the watershed level might affect stream health.

Time required

This activity requires approximately 60 minutes of class time.

Materials required

Teacher instruction handout- 1 per class
PowerPoint slides with photos, taxa richness data and watershed maps of two streams- 1 per class
Computer with PowerPoint software- 1 per class

LCD projector- 1 per class

Printed color copy of PPT slides with photos and data for two streams- 1 set per group
Printer color copy of PPT slides with watershed maps of two streams- 1 set per group

Pencil and paper- 1 per group
Whiteboard or chalkboard for recording class ideas- 1 per class
Note: If no LCD projector is available the printed PPT slides given to each group can be used exclusively
Teacher instructions
The teacher should use the LCD projector to show the class the PPT slides with photos, taxa richness data, and EPT richness data for two North Carolina piedmont streams (but not the watershed maps yet) and ask the students to think about what factors might cause the differences in taxa richness and EPT richness between the two sites. 
Both taxa richness and EPT richness are simple indexes based on benthic macroinvertebrate data. Taxa richness is simply the total number of taxonomic groups (e.g., species) of benthic macroinvertebrates (insect larvae, mollusks, worms, crustaceans) found in a given body of water. A higher taxa richness in a given stream indicates better stream health. EPT richness is simply the total number of taxonomic groups (e.g., species) of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) found in a given body of water. These three classes of insects are known to have juveniles requiring particularly good water quality, so a higher EPT richness in a given stream indicates better stream health. EPT richness is a commonly used measure of stream health.
The teacher should break the class into groups of 2-4 students and provide each group with color copies of the PPT slides with photos and taxa richness data for the two streams (but not the watershed maps yet). The teacher should ask each group to discuss their ideas and have a designated student record them on paper.
After giving the student groups time to discuss and record their ideas, the teacher should provide additional information to the class. The teacher should inform the students that the two streams are located in watersheds with the same percentage of impervious surface. The teacher should also use the LCD projector to display watershed maps for each stream and provide color copies of each watershed map to each student group. The teacher should encourage the student groups to carefully examine the watershed maps and to continue brainstorming and recording their ideas, given this new information.
Finally, the teacher should invite each group to share their ideas and record all ideas on the chalkboard or whiteboard. After recording all ideas, the teacher should ask the students to identify what they learned from this exploration activity that might help inform their green neighborhood design.
Constructivist approach

Because this is an exploration activity, it comes early in this unit on effects of key land cover variables on stream health. The goal is to help students begin to explore ideas on what factors might affect stream health (measured as EPT richness), to recognize that percentage impervious surface cannot fully explain differences among streams in EPT richness, and to realize that land cover variables at the watershed level might affect taxa richness. At this point teachers should take care not to reveal too much information and not to correct students with incorrect answers but rather let students share their current ideas and understanding.
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