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Title:  Stream Health
Class:  Environmental Science
Grade:  11-12
Timeframe: 4-6 days

	Knowledge Gap Topic

	Can students come up with a general description of stream health by using techniques and content previously learned in course? 


	Subject Matter/
Key Vocabulary

	Stream Survey Techniques
Comparison of Mesohabitats (pool, riffle, run)
Collection/correlation of abiotic factors with biota
Basic idea of pyramids of numbers


	Essential Question/
Over-Arching Concept/
Key Understanding
	Essential Question 3: How does energy and nutrients flow in the watershed?
Essential Question 4: What are the various locations of niche/ habitats/organisms found in the stream/watershed?
Essential Questions 5: Final Reflection: Connectivity


	Curriculum Connections
· OGT standards
· Local standards
	Life Science 9-10: D
Explain the flow of energy and the cycling of matter through biological and ecological systems (cellular, organismal and ecological).
Life Science 9-10: F
Explain the structure and function of ecosystems and relate how ecosystems change over time.
Life Science 9-10: G
Describe how human activities can impact the status of natural systems.
Life Science 11_12: B
Explain how humans are connected to and impact natural systems.
Life Science 11_12: E
Explain the interconnectedness of the components of a natural system


	Instructional Objectives
	O1) Students relate all they have learned by collecting data at Rocky Fork Creek and then presenting a summary of the information and a general statement of health of the creek.
O2) Students will demonstrate the appropriate collection techniques and procedures that they have learned during the year
O3) Students analyze data collected and draw appropriate conclusions about the general health of the stream
O4)Students will present their findings in an interesting/engaging way


	Materials
	Kick Seines
D Nets
100 meter measuring tapes
Stop watches
Sample bottles
Minnow seines
Algae/plankton net
Collecting bottles/buckets
Meter sticks
Velocity/flow meters if available
Dissolved oxygen meters
Conductivity meters
pH kits
Nitrate and Phosphate kits

	Additional Documents
	Aquatic Macroinvertebrate Field Guide for Georgia’s Streams
Habitat Evaluation Index (CQHEI)

Using Macroinvertebrates to Evaluate Stream Health Worksheet


	Introduction 
· focus event
· varies with teacher
	Hand out basic assignment sheet and discuss expectations.   Allow students to form teams and pick leaders and assign roles


	Development 
· major parts of unit/ lesson
	As for field work, students take equipment they have previously used in class or at stream to collect data.
In summation work, students combine results of individual surveys to construct a simple pyramid of numbers for creek. Secondly, students  relate physical characteristics of various parts of the stream to biota living in those particular sections, and thirdly, students compare results of biotic stream health and those of physical stream health and make a general statement of stream health


	Rigor/Relevance Quadrant(s)
· link to rigor/relevance document
	A: Must use terms correctly … Biotic and abiotic factors, autotroph, heterotroph, producer, consumer, decomposer, pyramid of numbers 
B: ID basic stream invertebrates … nymph and adult mayflies, stoneflies, caddisflies, dragonflies, damselflies, as well as water pennies, dobs/hellgrammites, leeches, gilled and lung snails, crayfish
C:  Construct basic pyramid of numbers based on data
D:  Discuss how body shapes of various invertebrates and fish reflect  adaptation to physical parts of stream (Ex.- torpedo shape of minnows in riffles compared to flat shape of bluegill in pools), present findings in Powerpoint or Video format, including graphs or charts of data which supplies evidence of work and stream health evaluation


	Product/Artifacts/Student Evidence of Understanding
	Student presentation includes:
Collections of invertebrates and fish collected at the stream.
Construction of basic food pyramid of numbers, gathered by collection of samples.
Results of DO, Nitrates, Phosphates, pH, and velocity tests.
Pictures of students using equipment correctly.
Procedures followed.
Statements of health of the stream based on data collected.
Details comparing critters in the pools, riffles, and runs of the stream.


	Accommodations 
· plan B
· differentiated instruction
	We had a student confined to a wheel chair, so teams brought collected samples to him to identify using keys.  We used velocity meters and other probes by Vernier, but once can do velocity by floats if needed. 

	Formative Assessment/Feedback
· measure of progress
	Used questions during prep time to ensure students were planning correctly
Students must show proper use of equipment before they go to field.
On field day, students show instructors first sets of readings, just to be sure things are working. 

	Final Evaluation 
· project rubric
· oral or paper quiz/test
· portfolio
	Students construct a presentation (see assignment sheet for details) containing evidence to support their basic description of the health of the stream


	Teacher Reflection 
· complete after lesson
	I was disappointed that there were really no exemplary projects.  Some of my better students just didn’t rise to the occasion.  However, I also felt like some students did outstanding work considering what they had done previously.  Leaders of the groups seemed to learn the most, probably due to having to put all the data together.   Some students just didn’t see the big picture of how things connected.  



Designers/Email: Fred Donelson (fdonelson@gjps.org)

Additional Comments:  I liked this activity.  Students like the collection part, but analyzing and presenting the data proved difficult for many, more due to motivation than to difficulty in understanding.  I think I just need to give more feedback during planning and also during the analysis time to ensure students are producing quality work.
























































Stream Team Presentations
Environmental Science 2010 

Your team is to analyze the data you collected at the stream and come up with a presentation that describes the overall health and relationships found in Rocky Fork Creek.  The presentation can be a report, a power point presentation, a video, a brochure, a newsletter, an environmental magazine article, etc. and should be an electronic/digital version that is turned in.  It should contain some digital images either from the creek or taken from the web that will represent things in the creek (like images of stoneflies, fish, etc.).

You are to take the things we have learned about the stream (food pyramids, pyramids of numbers, photosynthesis, respiration, chemical testing, graphing of data, importance of temperature and oxygen, types of macro-invertebrates and fish in the stream, and sediment and chemicals dissolved in the stream (TDS and TSS), and demonstrate that you understand them and that you can show relationships between them.  You instructor will assume you know nothing of these concepts and relationships and it is up to you to demonstrate with convincing evidence that you have indeed learned these concepts and can communicate them in relevant and interesting ways to the average person.  Weaving the following thoughts into your presentation should help convince your instructor that you indeed understand watershed ecology!

One other point.  We did not have you collect microscopic samples to look for algae or zooplankton (the small microscopic animals that eat algae), but the following numbers are representative of those numbers in the stream: 
· riffle - 831 
· run - 996 
· pool - 302 


Questions/Ideas to consider/answer when preparing your presentation:

· You ran tests and collected critters at the creek.  But the average person may not know how the tests are conducted or how the critters were collected.  So be sure to have procedures of your tests and take images of the equipment that you used to include in your presentation. 
· Most folks do not know the specific critters you collected, so you not only need to include them in your presentation but need images of them.  It is ok to take images off the Internet and copy/paste them into your document.  You should copy/paste the Web URL where you got info/information and include a page/screen at the end with these URLs as references.
· Remember that you were to study, compare, and contrast the three basic areas of the stream ... the riffle, the run, and the pool.  It is expected that some of your data will show differences between these.  If so, what are they?  And if there are differences, explain why they exist! (example ... a darter and a sunfish have different shapes.  We found a darter in a run, but a sunfish in the pool.  Why would that happen?) 
· TDS and TSS values are affected by weather and run-off.  Think about the weather we have had in the last week or two and how that might affect your results.  What might cause phosphates and nitrates to be high and how might that be affected by weather? 
· What factors affect the oxygen in water?  Which areas would you expect to have high values/low values in the stream?  How might this be related to where heterotrophs or autotrophs live? 
· Of the macro-invertebrates that you found, can you construct a pyramid of numbers?  If so, do the numbers make sense?  Where on the pyramid should you find the most numbers of critters?  (Don't forget the algae numbers from above!) 
· Your HEI sheet helps evaluate abiotic (non-living) factors in the stream.  What do the total numbers suggest for the stream?  Is it healthy according to your survey?  How are some of the things you observed good for a stream or the things living in it?  (Example ... why would finding a root wad be a good thing for the living things in the stream?) 
· What does your Stream Health Macro-Invertebrate survey say about the stream.  Do you have critters that indicated good health for the stream or not?  Are there more "good" critters found in the riffles?  If so, why would that be?  Why would they "collect/live" there? 
· When you want to communicate results, it is helpful to both write descriptive narrative as well as include images/graphs for people to observe.  How can you most effectively make graphs to illustrate comparisons/contrasts with the riffles, runs, and pools?  (Hint:  your collected data is just a "snap shot" taken on one day, so bar graphs or line graphs may be better to use than scatter plots.) 
Evaluation of Your Presentation

Essentially, each section of your report/presentation will be rated with a three attribute scale:  Exemplary (5), Adequate/Acceptable (3), or Needs Work (1).  The following describes what your instructor will be expecting in an exemplary presentation:
· Exemplary - Each section of the presentation shows excellent understanding of watershed concepts.  Images and/or graphs clearly demonstrate principles.  Narratives clearly and uniquely communicate that the author understood concepts.  Extra effort and time is obvious to the viewer of the presentation.  Presentation is spelled correctly, diagrams/graphs are labeled correctly, lettering is readable, effects enhance presentation rather than distract the viewer.  Work from all members of the group is present and it is obvious that each contributed significant work to the overall project. 

Remember, each test/graph/document/slide/narrative should demonstrate that all members participated in the work.  There should also be evidence that the overall project is not just the production of one person's view but that it represents the group as a whole.





































Stream Team Sign-Off Sheets


Group Members: 






	Name
	Items Produced

	
	

	
	

	
	

	
	

	
	

	
	

	
	




By signing below, we agree that the above information is true and that the persons indicated for each job did in fact contribute and worked diligently on that job and “pulled” their own weight as a contributing member of the group:

Signatures:									Date:  ____________
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Designing Watershed-based Education and Extension Efforts through a Mental Models Research Approach
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