Location Within the Manitoba Curriculum-

This investigation fits into the eighth grade science curriculum, specifically Cluster 4: Water Systems on Earth. The specific SLO:

· 8-4-08: Investigate how erosion and deposition are influenced by the flow rate of a stream.

Required Materials

· One large basin fitted with a hole in one end, covered with a fine metal mesh (water table)
· Sand
· Potting Soil

· Small pebbles

· Water

· Digital scale

· Filter paper

· Rulers

Safety Concerns


Students should be advised not to throw the sand, pebbles or soil at one another, as it may potentially be inhaled or get in someone’s eyes. Along with this, the substrate should not be thrown as it may make the floor slippery- someone may fall. Instruct the students that any misbehaviour with regards to this will result in being asked to leave the room. Students should also be cautioned against moving the basins while they are full of water and substrate, as they can become very heavy. Water spills should be immediately cleaned up to prevent potential falls. Students are asked to report to the teacher immediately if they get substrate in their eyes, or if they slip and fall, for proper first aid. 

Instructional Sequence

· Begin by asking the students what they believe the definitions of erosion and deposition are. 
· Once the students have given their ideas, provide the correct definitions (if the correct ones were not given) or elaborate upon the definitions provided by the students.
· Then ask students to provide examples of erosion and deposition in nature. 
· If the students do not provide the example of erosion and deposition in riverbeds, transition into this example. 
· Tell the class that there are many factors that affect the rate of erosion and deposition in a riverbed. Include: 
· The speed of the river (Explain to the students that as the speed of the river increases, so does the amount and/or size of riverbed material suspended in the river. Tell them that this happens because faster moving water has more energy to keep substrate particles in suspension. As the speed of a river slows, the river has less energy due to its decrease in speed, therefore it cannot lift particles off of the riverbed, and those in suspension become too heavy for the river to carry, so they fall to the bottom. Use the following analogy to further aid in the students’ understanding: ask the students what would happen if they blew flour into the air- once they understand that it is carried into the air by the force of your breath, connect it to the riverbed- tell them that the water is similar to your breath, while the sediments are similar to the flour; explain that as soon as you stop blowing on the flour, it will fall out of the air and settle down- this is similar to how rivers carry sediment: once the speed of the river slows, the sediments fall to the bottom.) 
· The size of the particles in the riverbed (Explain to the students that the larger the particles, the faster the river must move in order to pick them up. This is because as the speed of the river increases, so does the amount of energy in the river; the more energy, the heavier the suspended particles can be.)
· The composition of the riverbed (sand, soil, pebbles, composite. Again, smaller particles travel more easily in water than large particles)
· The shape of the riverbed (Explain to the students that there is a big difference in the rate of erosion and deposition between straight and winding riverbeds- straight riverbeds uniformly have the same force exerted on the banks from the water, therefore have a uniform rate of erosion and deposition while some parts of a winding riverbank have more force exerted on them than other parts, therefore eroding different locations, while other areas have substrate deposited. Stress that this occurs at different speeds depending on how windy the river is.)
· The age of the river (the younger the river, the stronger the erosive power, because the water moves very quickly and vice versa for older rivers; the riverbed has widened due to erosion, and the speed of the river has decreased, therefore decreasing the erosive powers on the banks.) 
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Figure 1.  Diagram depicting the location of erosion and deposition in a winding riverbed
· Then tell the students that they will be witnessing a demonstration conducted by the teacher. Tell them the purpose of this demonstration is to allow them to solidify the definitions learned in class by actually seeing the phenomenon discussed. 
· Show the students how the water basin works.
· Set up the water basin for teacher led demonstration, allowing the students to watch how the table is prepared. Show the students how the winding riverbed of sand is constructed. Then demonstrate to the students how to pour the water into the riverbed. 
· Have the students predict what they think will happen when the water is poured into the riverbed.
· Show the students how to take a measurement of sand depth and river width using a ruler. Record these measurements in a table drawn on the board. 
· Ask the students to gather around the basin and observe what happens to the riverbed when the water is poured in.
· Explain to the students that water flowing along the outside edge of a curve in the river erodes the riverbed faster than water flowing along the inside edge of the curve because the water at the outside of the curve is moving faster and therefore exerts a greater force on the riverbank. Explain that water moves more slowly along the inside edge of the riverbank, therefore exerting much less force on the riverbanks. Also tell the students that it is often common for deposition to occur on the inside edge of a curve due to the speed of the water. 
· Draw a diagram on the board showing the students where sand is eroded and deposited in a winding river system, similar to Figure 1.
· Ask the students if they can tell where the sand was eroded, and where it was deposited.  Take measurements of sand depth at either end of the river and measure the width of the river again, and ask the students to compare the “before” measurement and the “after” measurement. 
· Then introduce the investigation the students are to conduct in groups of two.
· Explain the directions to the students, and tell them to first formulate three questions they would be willing to investigate, stressing that they must be different from the teacher provided examples. Tell them that they have approximately 10 minutes to formulate their questions.
· Once the students have written their questions, ask them to choose one, fill in the boxes on the student handout (what will be changed, kept the same, etc), and complete a procedure for their investigation.
· Now ask the students to conduct their investigation, reminding them to OBSERVE the phenomenon they will see. Tell them that they will need to record their observations in the space provided. Remind them that they must take measurements of some sort, both before and after they conduct their investigation. Stress that they are expected to be creative, meaning they do not necessarily have to use a ruler to measure width and depth of the substrate. 
· Once the students have completed their investigation, ask them to clean up the materials they used 
· After the classroom is cleaned up, tell the students that they have the remainder of the class to address the questions listed at the end of the student handout, and remind them that their “report” must be handed in at the end of the class.
Let’s Get Washed Away!
At the beginning of class, you watched me construct a winding “riverbed” and river banks in a plastic basin. In our lesson and in watching this demonstration we learned that erosion and deposition constantly change the appearance of a riverbed. Remember that erosion occurs when the water in the river moves fast enough to pick up very small pieces of the river bed and carries them away. Deposition occurs when the speed of the river slows down enough for the small pieces of river bed to settle to the bottom. Please keep these definitions in mind as you proceed to design your own investigations to explore the factors that affect erosion and deposition!
*** PLEASE USE THE FOLLOWING WORKSHEET TO ORGANIZE YOUR IDEAS***
 At each table, you will find some “ingredients” to construct your riverbed:

· a water table
· sand 

· dirt

· small pebbles

· a pitcher of water
ALSO AVAILABLE:
· digital scale

· rulers

· filter paper
· CAN YOU THINK OF ANYTHING ELSE YOU COULD USE?
I want you to think about and predict what will happen if you changed one of the “ingredients.” Below you will find some examples of questions you could test, but I would like you to also come up with 3 ideas of your own (I have provided space for you to write your ideas below the examples) and I would like you to test one of them (please do not use one of the examples provided for you, they are provided only to get you started).
EXAMPLES

· What would happen if you made the banks of your “river” steeper?

· What would happen if you used a liquid other than water?

· Does the width of your “river” matter?

· What if the depth of your “river” was changed?

Please list 3 more ideas, and indicate the one you have chosen to investigate by putting a star next to it!

Now that you have chosen an idea to investigate, please fill in the following boxes in order to organize your thoughts, making your investigation easy to carry out. 

What “ingredient(s)” will you change?
	


What “ingredients” will you keep the same?

	


What will you be measuring?

	


How will you take your measurements? (remember to record this data in a table similar to the one provided below!)
	


What materials will you need to conduct your investigation?

	



Now that you have decided what investigation you will conduct, what you will change, keep the same, and how to make your measurements, you need to decide on a procedure for carrying out your investigation. Please write out all of the steps in point form, making sure that they are clear enough for another person to duplicate this investigation. I have provided ten bullets below for you to write in your steps. If you require more space, simply use the back of this sheet.

Procedure
Now that you have outlined your procedure, it is time to investigate!
Before beginning your investigation, please predict what you think will happen, and write it in the space provided below. Conduct your investigation step by step, making sure to make some observations and RECORD THEM!!!! Please record your observations in the space provided below, keeping in mind the original question you are trying to answer. 

Prediction

Observations

Now that you have completed your investigation, please record your “before” and “after” measurements in a table similar to the one below (you may not use the table provided, I would like you to draw your own table. Please make sure you title each column in the table with a description of what is in that column!)
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Now that you have made your observations please record your answers to the following questions in the space provided below, along with a summary of the results you obtained:

· Can you explain the results you got? (you may refer back to class notes to help you decipher your results)
· Were your predictions correct? If they were not correct, I would like you to choose another of the three investigations you outlined above, and indicate whether you think it would be a successful investigation, and why. 

· Why do you think you got the results you did?
· Do your results visually demonstrate the meaning of erosion and deposition? 
· Along with answering these questions, please indicate whether you believe your investigation was a success or not. If it was not successful, please tell me why. 
· Please answer the question you originally decided upon for this investigation, referring back to the results you got.
· Finally, are there any questions that have arisen from this investigation that you would like answered? 
Space for your results, data table and answers to the above questions is provided below. If you need more space, simply flip the sheet over.

Results, Answered Questions, and Data Table
ONCE YOU HAVE COMPLETED YOUR WORK PLEASE CLEAN UP ALL OF YOUR MATERIALS AND RETURN THEM TO THE FRONT OF THE ROOM!
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