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Overview

	Learners create a map of a section of stream by recording the stream dimensions, the bedforms, stream velocities, and flow directions.  With the map of the stream, learners then interpret the data to understand the relationship between stream flow and the development of the streambed and channel.  This understanding can then be utilized to evaluate the pros and cons of current river management approaches (e.g. rip rap, channelization, riparian buffers, and dams).


Instructional Cluster

	· Sense of Purpose

	(  Eliciting Ideas
	(   Engaging Learners 

	
	Learners work individually and in groups to describe their  ideas about stream flow, bedforms deposits, and stream channel development.
	Learners verify their ideas about stream development by mapping the flow, velocities, and bedforms in the field.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas   and Experiences 
	(   Assessing Progress  

	Learners use modified survey tools to map the stream and use modified system for categorizing rock fragments.
	In group presentations, learners share what they learned about stream development from the field activities.
	Answers to the follow-up questions can be compared with the initial ideas elicited from students in order to assess understanding of the concepts.


	Objectives

· To map a stream section by measuring stream dimensions and stream flow
· To observe and map the patterns of deposition on the stream bed
· To define and explain the observed stream bed patterns with the data collected on stream flow and velocity
	Materials

	
	· Clipboards

· Pencils

· Graph paper

· Colored pencils

· Measuring rope

· Oranges

· Stop watches

· Rulers

· Flow path sticks

· Handouts (see attached)

	
	


	Background 



	     

	Procedure

1. Idea Eliciting Task: Stream Geomorphology (see attached)

2. Stream Geomorphology Field Investigations (see attached)

3. Presentation of observations at stream site


	National Research Council Science Education Standards




Professional Development

	Professional Development Standard A  Professional development for teachers requires learning essential science content through the perspectives and methods of inquiry.

· Introduce teachers to scientific literature, media, and technological resources that expand their science knowledge and ability to access further knowledge

Professional Development Standard B  Professional development for teachers of science requires integrating knowledge of science, learning, pedagogy, and students; it also requires applying that knowledge to science teaching. 

· Use inquiry, reflection, interpretation of research, modeling, and guided practice to build understanding and skill in science teaching


Teaching  

	Teaching Standard B  Teachers of science guide and facilitate learning.

· Focus and support inquiries while interacting with students

Teaching Standard C  Teachers of science engage in ongoing assessment of their teaching and student learning.

· Guide students in self-assessment

Teaching Standard D  Teachers of science design and manage learning environments that provide students with time, space, resources needed for learning science.

· Make available science tools, materials, media, and technological resources accessible to students.




Inquiry 

	Content Standard A  Science as Inquiry

· Abilities necessary to do scientific inquiry


Content 

	Content Standard D  Earth and Space Science 

Earth’s history

Content Standard E  Science and Technology

Understandings about science and technology

Content Standard F   Science in Personal and Social Perspectives

Populations, resources, and environments

Science and technology in society




Assessment 
	Assessment Standard A  Assessments must be consistent with the decisions they are designed to inform.

· Assessments are deliberately designed

Assessment Standard C  The technical quality of the data collected is well matched to the decisions and actions taken on the basis of their interpretation.

· Assessment tasks are authentic
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Idea Eliciting Task:

Stream Geomorphology

Instructions: Looking at the schematic stream below, answer the following questions and include a rationale for your answers.  You have five minutes to explore your own ideas and five minutes to develop a group consensus.  Draw your groups ideas about the stream on the overhead provided so that answers and rationales can be compared between groups in a follow-up discussion.



Questions:

1. Draw the path of the fastest flowing water.  Explain.

2. Label areas of the stream where you would expect to find fine and coarse sediments.  Explain.

3. Draw the changes you might expect to see in the stream after twenty years.  Explain.

Stream Geomorphology – Field Investigations

Instructions:  The goal of this investigation is to identify the relationships between stream flow and the development of the streambed and channel.  Use the guiding questions to explore the specific stream parameters in a group or in pairs, and then, answer the follow-up questions individually.  You are gathering information in the field that you will later use to draw conclusions about the stream geomorphology; therefore, record any information that stands out to you, in addition to that asked for, because it will help you better remember you general observations of the stream.

I. Stream Dimensions

A. As a group, measure the length of the stream section you will be observing and the width at various points throughout your section.

B. In pairs, sketch the stream section to scale on the graph paper provided.  Keep in mind you want your sketch to be as large as possible because you will be adding features to it in the remaining portions of the activity.

II. Bedform Map

A. In pairs, map the bedforms (or grains found on the streambed) on the sketch of your stream section.  Use the following categories to define the grains on the stream bed:

1. boulder

2. pebble

3. sand

4. silt

5. bedrock

You might want to develop a key for the categories so that you don’t clutter your map because you will be adding more features to the stream sketch.

B. Make sure you map (draw or note) descriptive features of your stream section.  For example:

1. logs or fallen trees

2. riffle zones

3. pools

III. Flow Paths

A. In a group and using the flow path sticks, record the flow paths of the water surface as arrows on your stream sketch.  Determine the surface flow paths at a variety of points throughout your stream section.

B. Try placing the sticks vertically in the water column and record the direction of flow at different depths.

IV. Flow Velocity

A. Again as a group, use an orange, stopwatch, and tap measure (marked rope) to determine the flow velocity in different regions of your stream section.  Record the velocities on your stream sketch.

V. Follow-up Questions

A. Looking at your flow path and flow velocity data, draw the thalweg (fastest flow path of the water) on your stream sketch.

B. What patterns or trends do you observe between the stream flow data and the bedforms?

C. What explanations do you have for those trends?

D. What predictions can you make about the path of the stream in the future? Or in the past?

E. What evidence do you have for those predictions?

F. Can you identify the extent of a flood into the surrounding land area?  How?

VI. Group Discussion

A. If you have time, you might want to redraw your stream map either as a group or individually.  We have extra paper, colored pencils, and rulers.  

B. As a group, discuss your answers to the follow-up questions and determine what information you would like to share with the other participants about your stream site.  This might include:

1. Answers to the follow-up questions

2. Questions for the other group about your stream section

3. Demonstration of something unexpected you discovered during the data collection or group discussion
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