Erosion and Deposition Unit Plan I

Because of the fact the earth’s surface is about 70% covered with water, I believe it is essential for my class to understand how water is used to change the surface of the earth.  To be more specific, I would like to do a unit primarily on erosion and deposition.  Keep in mind that because my practicum placement was at the middle school level, my unit plan will be geared for middle school students.  I believe this unit is very important to a middle school student because the events of erosion and deposition are occurring around them everyday.  The central problem I would pose to my students is to be able to identify and explain the formation of erosional and depositional landforms found in every day life.  In other words, I would like my students to gain an understanding of how a landform was created after they have stumbled upon it while walking home from school or while taking a class fieldtrip to a state park.


I believe it is very important for my students to learn about erosional and depositional landforms for the following reasons.  First, humans and many various types of animals are agents of erosion and deposition.  Secondly, like I mentioned previously, erosion and deposition occur continuously and are occurring near my students everyday.  In order for my students to understand why the earth they live on looks the way it does, they need to be able to identify and understand erosion and deposition, constituting my third reason for this unit.  A fourth and final reason why I believe it will be of significant importance for my students to understand erosion and deposition is for correct land use practices.  I believe it is important to instill in my students the idea of saving/preserving the earth.  By using the correct land use management or practices, my students will be reducing the effect of erosion and deposition, thus preserving our fine earth.


I believe this problem can be solved in a four-step method, which would include basic knowledge (defining terms), practical labs, observations, and practice in the field.  I feel that I would need to develop a base to start with before my students will be ready to do lab work.  The base will include being able to define all of the terms relating to erosion and deposition.  I will achieve this basic knowledge through lecture and having my students participate in games/activities to help them learn the terms.  Some of the games/activities I have thought of are fluvial jeopardy, glacial bingo, and a gravity game.  By using the game/activities, I think the students will have fun and the material will stick in their heads making the next part of the solution much easier.


After the students have mastered the terminology, I would prepare two labs for them to conduct.  One lab would deal with fluvial erosion/deposition and the second would deal with glacial erosion/deposition.  My idea for the fluvial lab would be to construct a streambed with a meandering steam channel within.  This streambed would have a large hole at the end for water to run out of (river outlet).  The meandering stream channel and the hole would have to coincide and beneath the hole would lie a pale to collect the discharge water.  The procedure would roughly include the students pouring a known amount of tap water through their stream channels.  They would observe to see exactly were erosion and deposition is occurring.  They should be able to identify certain features created within the stream channel due to the effect of the water.  The students would also have to determine the sediment load carried by the water through the use of the pale. 

The glacial lab will be described in a later portion of this unit plan (within the text analysis).

  
I believe each lab will help the students better understand the mechanisms behind erosion and deposition and also benefit the students in that they got to see erosion and deposition first hand.  Besides it is fun and the kids will enjoy it while they learn it.  (Lab reports would be included to check the progress of the class).


A third portion of my solution to this problem would be observation.  I would ask my students to see if they can identify any of the erosional and depositional landforms present in the area.  I would have them construct a list of all the landsforms they have identified and turn it in to me to so I can construct a master list.  I would also provide picture and models of these landforms to help aid them in their observations.  After they have turned in their own list of observations, it is time to reward them with a field trip to the State Park.  This field trip would be to a local State Park that has a lot of the features covered in this unit.  While we are on this field trip I would conduct a small quiz to make sure that the students are identifying erosional and depositional landforms.


I truly believe that the solutions I have provided for this problem would with out a doubt result in lifelong, real world learning and thus answer my central problem stated earlier.


Here is a chart that includes a list of possible student pre-conceptions along with my own goal conceptions:

Pre-Conception



Goal Conception

· Erosion and deposition


(Be able to explain and understand the

are the same.




difference between erosion and deposition.

· Wind is the greatest erosion and

(Know the four types of erosion and 

deposition agent.



deposition agents.

· Humans do not erode the earth.

(Know the importance of land use and 







land development.

· Falling object result from being loose.
(Understand the difference between the 







types of erosion and deposition because of 







wind, water, gravity and glaciers.

· Water in a meandering stream flows 
(Understand how gravity works.

at the same rate.



(Understand what a glacier is, how it 







works and the two types.

· Icebergs are glaciers.


(Features resulting from alpine and 

· Ice is denser than water.


 continental glacial erosion and deposition.







(Understand why ice floats (density).

Text Analysis


Science facts, in my own words, is having attained knowledge about a subject in which the scientific community has excepted to be truthful.  Some examples used in the text, Earth Science, written by Ralph Feather Jr., Susan Snyder, and Dale Hesser, are the facts that erosion and deposition result from gravity, water, glaciers and wind.  Another scientific fact is that sediments accumulated at the bottom of a slope are called talus.  Scientific generalization is to form a general opinion or conclusion about scientific knowledge.  It could also be thought of as to infer from particular scientific facts.  For example, I believe that the greatest agent for erosion is water.  Another scientific generalization is that an alpine glacial cirque is the most prominent erosional landform.


A concept is a general idea about something.  It could also be thought of as a general notion about something.  There are many concepts discussed in this text.  A great example is that wind erodes sediments in two ways, by deflation and by abrasion.  A concept can many times be a scientific fact.  I believe that a law is a rule that is applicable to all people.  In other words, it is a rule of nature.  The most obvious and well-known laws that I know are Newton’s three laws of motion.  Another example is the law of superposition, which states that the oldest layers of undisturbed bedrock lie on the bottom.  The rocks become younger toward the top.  A theory is science that deals with the principle of science rather than science practices.  A couple great theories are the theories of plate tectonics introduced by Alfred Wagener and the theory of evolution proposed by Charles Darwin.


A unique thing about a concept, a law, and a theory is that all three overlap each other.  Both laws and theories are concepts.  They are a general idea in regards to science.  I believe a law is related to a theory in that once a theory has been proven to be correct, it can be considered a law.


Empirical entity is an observation that has existence.  It does not mean that the observation is accurate.  An example of an empirical entity in that mud is the result of fluvial erosion.  A theoretical entity is an observation that has real existence and is also accurate.  The example I used previously about mud is also a theoretical entity as well as an empirical entity.  So as you can see, empirical and theoretical entities are not mutually exclusive.  They are determined on the accuracy of the observation.


One important question that I believe my students should be curious about is what happens when a valley glacier moves and how is the land affected.  So the problem in the lab would be how a valley glacier affect the valley.  I would allow my students to from their own hypothesis.  The procedure would involve constructing a stream table with a valley (much like the fluvial streambed lab).  Once the stream table has been constructed, my students would next position it so that one end is higher than the other end.  They would also need a light source directly over the higher end of the table.  Before they do the next step, they need to take a measurement of the valley’s width and depth.  Next they would place an ice block in the valley at the higher end.  Allow the ice to melt and slowly move down the valley.  Finally, my students will measure and record the width and depth of the valley after the ice block has reached the lower end of the valley.  As a follow up to the lab I would discuss the results with them and also explain how they can tell in which direction the glacier is traveling by considering the shape of the channel and location of the deposits.


I believe this text does an excellent job of explaining erosion and deposition.  I like how at the beginning of each section, or at least somewhere in the reading, the authors try to connect with the students by asking them a practical/real life question.  I believe it helps the student to visualize what the text is discussing.  Another outstanding attribute to this text is the pictures.  At the middle school level, pictures are really important because the students are very good visual learners.  A third outstanding feature to this text is the section review.  At the end of each section the authors provide a number of questions relating to the previous material.  It also provides connections to other regions in science.  I think this is super for middle school kids because it reviews the main points of the section and I would be expecting the kids to at least understand the main points of each section.  Along with the section reviews, the text provides links to other areas in science with little “boxes” and/or blue questions in the margins.  I like this because not all the students are interested in science.  Some of the boxes deal with reading, society and English.  A fifth feature that I like is the chapter review.  It provides a summary of each section, a list of key science words, and a section to make sure they understand the key science words.  It also includes a number of questions to be answered to make sure the students understand the chapter.  The chapter review is done very thoroughly and it is done in such a way to accommodate all types of learners.  A sixth and final part I liked in this text was the (mini) labs or activities that were provided.  Each and every section has a lab relating to the material being covered.  I like this because it gets the students active and moving around.  It also helps the students because they get to see the material at first hand.


Overall I believe this chapter does an excellent job of using appropriate examples and labs in relation to the material being covered.  It also provides a great number of questions to spur curiosity and critical thinking.  The content is excellent.  The authors provide enough information to allow learning but not too much information to confuse the kids.  I believe the authors tried to keep it simple but affective.  So in the end, I believe the text is very complete and appropriate for middle school students.


After conducting a small interview with several middle school kids, I believe that students at that level do not depend on the text.  The text is not even used as a supplement, according to the students.  The primary source of information is the teacher and the secondary source is the family.  So I believe I need to get the student to use the text as a supplement to my teaching.  I will do so by having required supplementary readings.  These readings are not mandatory but they will sure be worth while.  I will personally select the material I want them to read.  I am not going to say, “for your supplementary reading, please read chapter one in its entirety.”  I will select certain topics, sections and/or pictures they will be accounted for.


Another idea how I can get my students to read the text is to have a trivia question each day/week that can only be answered by reading the text.  The trivia questions will not be questions that students can search and destroy but it take critical thinking to answer the questions.  The text may only provide them with either the entire answer or a partial answer in which they will have to do so additional research to find the correct answer.  Rewards will be giving for correct answers (points, free time, and candy).

Unit II: Erosion and Deposition

Middle School Level

Monday; Day 1 (Detailed):
Weathering

Objective: Students will be able to identify the difference between physical and chemical weathering, along with the various types of physical and chemical weathering.

Objective: Students will be able to explain the effects of climate on weathering.

Purpose: To provide a transition from the rocks and mineral unit to the erosion and deposition unit.  Weathering is the breaking down of rocks and minerals into soil.  Soil is then eroded and deposited, thus this lesson is a necessary start to this unit.  

Duration: One fifty-minute class period.

Background:


Trivia: 1) Who was the first US president inaugurated in Washington DC?



2) What is the most common lake name in Wisconsin?



3) How and when did John Belushi die?



4) What NFL team was the first to wear helmets with logos?


**While the students are writing down the trivia questions, I will be taking attendance and returning/collecting assignments from the students.


Lecture: To start off the lesson, I would hold up a handful of dirt and allow the students to recognize me and get their attention.  Next I would ask them to verbally brainstorm as to how this dirt is formed or where this dirt came from.  I will write down their answers on the board.  Following this I will define weathering as the breaking down of rocks into smaller fragments, thus producing dirt.  Next I will talk to the students about physical weathering by defining it as the breaking down of rocks without changing their chemical composition.  A good example of physical weathering is breaking a rock in half.  Following this I would describe how plant roots break apart rocks and human structures such as sidewalks and roads.  Next I will explain the second type of physical weathering, ice wedging.   This occurs when water gets in the cracks of rocks or rock structures and freezes.  When water freezes, it expands and breaks the rock or rock structure apart.  Next I will start Activity One (to be described later).  Ask for QUESTIONS/EXAMPLES!


Transition:  Not only do rocks weather mechanically, but they also weather chemically.  This means that the rocks are broken done resulting because of a change in the chemical composition of the rock.  


Lecture: I will next explain the two type of chemical weathering starting with oxidation.  Oxidation occurs when a metal within a rock is exposed to oxygen and water.  Rust is the usual result to metal oxidation.  Because many rocks have metallic elements within them, they are subject to oxidation.  Acid rain is the second agent of chemical weathering.  This acid will dissolve certain minerals within rocks, thus breaking them down.  Ask for QUESTIONS/EXAMPLES!


Transition:  Not only do the various types of weathering create soil or dirt, but climate also effects the formation of soil or dirt in various areas.


Lecture: Climates that are hot and/or wet will speed up the rate at which the various agents of weathering work.  In other words, chemical weathering occurs much faster in the tropical rainforest than in Stevens Point, WI.  Climates that are cold and/or dry will slow down the effects of weathering, thus reducing the rate at which soils are produced (example are the North Pole and the Sahara desert).  Ask for QUESTIONS/EXSMPLES!


Now I will move on to today’s activities.

Activity 1: Frozen Jar


Hypothesis: Students will write down their own hypothesis to the experiment.


Materials: 



1 quart jar and lid (mayonnaise jar works well)



Water



Towel


Procedure: In front of class, fill the jar with water and seal it with the lid.  Wrap the towel around the jar and freeze it overnight.

Activity 2: Acid Rain 


Hypothesis:  Students must write a testable hypothesis for this experiment from the background information I provided.

Materials:


Chalk


Bunsen Burner



Vinegar

Ring Stand



Beakers



Stop watch

Procedure:

   

1.Explain that acids react chemically with limestone.

   

2.Explain that the vinegar is an acid and chalk is limestone.

   

3.Fill a beaker 1/3 full with vinegar for each group.

   

4.Add a piece of chalk to the glass and time how long it takes to dissolve.



5.Have the students write what they see happening.

   

6.Discuss their observations and inferences.

7.Add corrected notes to notebook.

8.Repeat step 3



9.Place beaker on ring stand above the Bunsen Burner.



10.Bring vinegar to boil and add chalk (approximately same size)



11.Record how long it takes to dissolve



12.Repeat steps 5-7.


Solution: Students state the correct solution to their hypothesis


Questions:



1.What two variables were you testing in this activity?



2.How did temperature effect the rate of weathering?



3.Predict whether chemical weathering occurs faster in a cold climate or in a warm climate.



4.Explain how this experiment is related to the formation of caves.

Wrap Up: Students will properly clean up their lab stations, return to their seats and begin working on the lab questions.  I will talk to each group and help them with the questions.  Lab questions are due tomorrow.

Tuesday; Day 2 (Detailed) Soils
Objective: Students will be able to explain how soils evolved from rocks (briefly).

Objective: Students will describe soils by comparing the A, B, and C soil horizons

Objective: Students will identify soil types and also be able to identify the distinguishing characteristics of each.

Objective: Students will have to problem solve to create a plan of attack on the construction of their water filters.

Objective: Students will begin the construction of a water filter using their knowledge of soil characteristics. 

Purpose: To make the connection from weathering to erosion, soils profiles, types, and characteristics are needed.  Also the various characteristics of soils will effect the rate of erosion.  This lesson also gets the students to think creatively in the construction of their filter.

Duration: Four fifty-minute class periods.

Background:

**Quote of the Day: Judging from the main portions of the history of the world, so far, justice is always in jeopardy. (Walt Whitman)  (I will also talk about the meaning of each quote will I am passing out/collecting papers).


Lecture: I will begin by answering questions from the lab and reviewing the major components of yesterdays material, including what soil is and how it is formed.  I will also review the various types of weathering (briefly).  After this I will show the class the frozen jar.  It will be broken in many pieces.  I will ask for an explanation and discuss what happened.  Do NOT pass broken jar around (Safety).

I will now start today’s material by defining that a soil is a mixture of weathered rock and organic matter.  It also includes mineral fragments, water, and air.  So the formation of a soil occurs when smaller and smaller fragments of rocks are weathered, and plant, animals and bacteria begin living in the soil.  These plants and animals help evolve the soil by adding organic matter to it.  When the plants and animals die, their decaying parts within the soil make up what is called humus.  QUESTIONS/EXAMPLES.


Transition: The formations of soils occur at different rates and at different depths resulting in different layers of soils called a soil profile.


Lecture: I will then explain the each soil profile has different layers within it called horizons.  There are generally three horizons labeled A, B, and C.  The A horizon is the top layer of soil (topsoil) and it tends to be dark in color (organic) and contains a lot of humus.  Beneath the A horizon is the B horizon.  This layer is lighter in color with no humus present.  It also contains many of the soils minerals that were washed down from the A horizon (leaching).  A good analogy of leaching is watching an automatic drip coffee maker.  Below the B horizon lies the C horizon, which is composed of partly weathered rock and no humus.  It also contains some materials that were leached from the B horizon.  This rock in the C horizon will evolve into soil as time passes on.  QUESTIONS/EXAMPLES!  

Within each of the soil profiles and within different places around the world there are different soil types.  


Oxisols = hot wet climates = tropical rain forest = nutrient poor, red color


Alfisols = warm moist climates = Stevens Point = average nutrients, brown color


Spodisol = cold moist climates = polar region = acidic soils, ash color


Mollisol = warm moist climates = great planes = nutrient rich, very dark color


Aridisols = hot dry climates = deserts = salty, very light color

HANDOUT 1: Students are expected to fill in characteristics as we go along.

Soil are made up of three basic particles: clays, silts, and sands.  Clays have the smallest particle size and thus retain water very well, while silts have a medium particle size and retain water well, while sands have the largest particle size and retain water poorly.  Soils are composed of a mixture of all three particles but one soil particle tends to dominate.


Transition: From the information given, the students will now construct a water filter, which will be tested using spectroscopy.

Activity 1: Water Filter


Problem: To determine what combination of soil work best in filtering water.


Hypothesis: Students will provide their own hypothesis.  An appropriate hypothesis would be that a filter containing a high amount of clay would work better as a water filter.


Materials:


Students will use whatever materials they need to construct their water filter.


Procedure:
1) Students will work in groups of three or four.  The group will propose a plan of attack to construct the water filter.  I must approve of this plan of attack.  Plan of attack will include a list of materials needed along with the amount of each type of soil being used.

2) Students will be provided with various types of soil that have different soil characteristics.

3) Students must attain the remaining materials for themselves.

4) Students will be given two in class periods to work on their water filter.  Out of class time is recommended.

5) After water filters have been tested using a visual test and spectroscopy, students will present their water filters to the class and explain their reasoning behind their plan of attack and also their results. 

Solution: Students will provide the data they received from the visual test along with the spectroscopy test.  They will also determine if their hypothesis was correct.

Wrap Up: I will conclude today's lesson by making sure every group has a good plan of attack and also remind students to bring in the materials needed to continue the experiment tomorrow.  I will also have the students clean up their lab stations.

Wednesday: Day 3 (brief)     
Continue Water Filter Lab

Objective: Students will continue creating a water filter using various soil characteristics.

Objective: Students will test their water filter using spectroscopy and visual test.

Objective: Students will begin preparation for the oral presentation of the results of the lab.

**Quote of the Day: "Gravitation can not be held responsible for people falling in love" 


(Einstein)

Background: I will provide an example for those students who are struggling.  I will also monitor each group and help out when needed in the construction of the water filters.  I will remind the students are the soil characteristics.  I will also provide numerous pitfalls in the construction of the water filters.  I will also begin testing the water filters for those students who complete the lab early.  In doing so, I will explain how spectroscopy works and the correct way to use the spectrometer.

Wrap Up: Clean lab stations and remind students that they have one more day to complete their filters.

Thursday: Day 4 (brief) Continue Water Filter Lab

***See Day 3

**Quote of the Day:) "Never tell everything at once." (Ken Venturi)

Friday: Day 5 (brief) Conclude Water Filter Lab

***See Day 3

Objective: Students will describe their appreciation for the work soil does in purifying water.

Objective: Students will evaluate the effectiveness of the oral presentations.

Purpose: It is important for the students to gain a perspective on the importance of soils.  Students need to recognize that soil is crucial to the direct health of the species.

**Quote of the Day: "You can't shake hands with a clenched fist." (Indira Gandhi)

Students will also have to present their plan of attack along with their results.  The presentation will be orally in front of the class and will constitute 25% of the lab.  Each member is expected to participate.


Lab: (fifty minutes)



>the students will give their oral presentations (ten minutes each).



>the students will field questions from the class and myself.



I will conclude presentations with a discussion about how important it is to preserve the soil and not to pollute the soil.  I will then ask the class to write a short essay on their own appreciation for the soil.

>Students will need to turn in two written evaluations of two different group’s presentation.  I will provide the criteria for the evaluation.

Wrap Up: I will conclude the presentations with a discussion about how important it is to preserve the soil and not to pollute the soil.  I will then ask the class to write a short essay on their own appreciation for the soil, which they will begin now.  This assignment will be due by the time they have to take the test.

Day 6: Monday (Detailed)   
Fluvial Erosion

Objective: Students will compare rill, gully and sheet erosion.

Objective: Students will observe and identify the various erosional features in the stream channel lab.

Objective: Students will analyze why the features formed where they did.

Objective: Students will analyze land use practices using the stream table.

Duration: One fifty minute class period

Purpose: To show the effects in which water has on the land.  These effects can be recognized in everyday life, thus it is a very practical lecture to have. 

Background:


***Trivia: 

1) How many muscles are located in the ear of a cat?

2) Is a zebra black with white stripes or white with black stripes?

3) In what year did Michelangelo finish sculpting the statue of David?

4) What were Cinderella’s slippers originally made out of?

Lecture: To start off the day I would begin by asking the students what they did over the weekend.  I would limit the number of responses.  The reason I do this is to find out a little about the class and to keep in touch with them on a personal level.  Following this I would wrap up any remaining material on the filter lab.  If any students had questions or if any students needed extra time, I would set up some time to complete the lab.  Following that I would move into the start of today’s lesson by telling them what is in store for the day: lecture on fluvial erosion and complete stream table lab.


I would ask them to describe to me what erosion is and what fluvial erosion is.  Next I would define erosion by saying that as water in a stream moves along it is constantly picking up sediments for the bottom and sides of the channel.  All different sized particles are eroded, small particle are picked up and carried while large particle roll along the bottom of the channel.  So in other words, fluvial erosion is the transport of sediments via water.  There are three types of fluvial erosion I will talk about; rill, gully and sheet.  Rill erosion begins when a small stream forms during a heavy rain.  As the stream flows along, plants and soils are eroded away.  A small stream that dries up soon after the rain stops is a good example of rill erosion.  If the stream is frequently eroded and continues for a long period of time, rill erosion then becomes gully erosion.  So gully erosion is rill erosion that has became broader and deeper because of a large amount of material has been removed.  Often water does not erode material in a stream channel, which is then considered sheet erosion.  When rain falls on the slope of a hill, it travels down the hill picking up sediments.  When the movement of water comes to an end, the sediments are deposited in a sheet like formation on the slope of the hill.  QUESTIONS/EXAMPLES!


Transition: After a long time of gully erosion a meandering stream is developed (an S shaped stream).  There are certain features that are evident in these meandering streams that we will now take a look at.


Lecture: On the overheads is a meandering stream with the various erosional features I want the class to learn.  OVERHEAD 1 & 2!  I will go over where the students should expect to find these features but I will not tell them why they are there.  They will have to figure that out as part of the lab exercise.

Activity


Problem:  To determine why the erosional feature occurred where they did


Hypothesis: Students write their own.

Materials:



Stream Bed Table

Water



Wooden Block


Procedure:

1) Stream table will already have adequate amount of soil in place.

2) Students will work in-groups of four.

3) Place a wooden block under one end of stream table.

4) Construct a river channel like the one shown on the overhead.

5) Slowly pour water into the stream channel starting at the elevated end.  Make sure to pay close attention to where the erosional feature will form.

6) Repeat 5 until you have figured out how each feature is formed.

7) Begin working on questions portion of the lab.

Questions:

1) Why did the cut bank form where it did?

2) Why and how did the oxbow lake form where it did?

3) Why did the pool form where it did?

4) Why did the depth of the river increase?

5) Why did the floodplaind occur where it did?

6) Why did the scarp and terrace found where they did?

7) If I were to build a house on the outside of a meander, is that practical?  Why or why not.

Wrap Up: I would wrap up by making sure the students clean up around the stream channel table.  I will also remind them that tomorrow we will be doing a similar activity but it will focus on deposition and not erosion.

Day 7 Tuesday (Detailed)    Fluvial Deposition

Objective: Students will be able to observe and identify the various depositional features is the lab activity.

Objective: Students will analyze why these features formed where they did.

Objective: Students will accumulate a list of depositional features located around the community.

Objective: Students will compare/contrast an alluvial fan and a delta.

Objective: Students will analyze land use practices using the stream table.

Duration: One fifty-minute class period.

Purpose. To show the effects in which water has on the land.  These effects can be recognized in everyday life, thus it is a very practical lecture to have.  

Background: 


**Quote of the Day: " It was a high counsel that I once heard given to a young person, "Always do what you are afraid to do." 

 --Ralph Waldo Emerson


Lecture: Start out to do by reviewing what erosion is and the various kinds of erosion.  Quiz the class a little bit to get them thinking about earth science.  Before I begin deposition, I would mention the idea of land use practices/development.  People who live in areas with high erosion spend a lot of money and time trying to preserve their land.  It may sometimes be successful but in the end, they can never totally eliminate erosion.  When people settle into buying a house, some choose to buy a house on a terrace or a bluff.  Is that practical?  I don’t believe so because this land is susceptible to erosion.  In fact, erosion will be their biggest enemy.  In time the soil will eroded and the house will come crashing down.  Begin lecturing by asking the students if they can remember where the soil in yesterdays lab ended up?  Was all of it carried into the bottom of the stream channel?  Was any of it left in the channel?  Were does soil end up after it has been eroded?   I will let the class talk to their lab partners to try and figured it out.  Next I will ask for an answer from each group.  After that I will start talking about deposition by using an example of my paycheck.  Erosion is me carrying my paycheck in my wallet and deposition is me depositing it into the bank.  Another example with the paycheck is me carrying my paycheck in my wallet (erosion) and giving it to my wife (deposition).  I will be acting out my example and will probably cry when I have to give my paycheck to my wife.  Ask the students if they have any examples that pertain to this topic.  From that analogy I will define deposition as the dropping of sediments by water as their energy of motion runs out.  In other words, the sediments settle to the bottom of the river when the water is not moving very fast or not at all.  To show them a visual example of deposition I will tell them I am a sand particle floating in the Wisconsin River.  I will dance around and look funny.  Then I will stop dancing and slowly come to a stop.  I will then talk about one type of deposit, an alluvial fan.  This feature is shaped like a triangle and occurs when running water rushing down a slope abruptly slows at the bottom, depositing the sediments.  A delta occurs when the eroded sediments reach an ocean, lake or gulf.  This feature is also triangular.  Next I will put the OVERHEAD 1 up and discuss the different feature found along a meandering stream.  I will discuss where the feature will be found but not why they are found there.  I will allow for some time so that the students can copy down the overhead.  From here we will start today’s lab activity.  QUESTIONS/EXAMPLES!

Activity


Problem:  To determine why the depositional features occur where they do.


Hypothesis:  Students will develop their own.


Materials:  See day 6.


Procedure: See day 6.


Questions:

1) Why did the point bar form where it did?

2) Why did the alluvial fan occur where it did?

3) What shape is the alluvial fan?

4) In what direction has the stream grown?

5) If a house were built on the inside of a meander bend, it is practical?  Why or why not. 

Wrap Up: Students will clean up the stream table and begin working on the questions.  If students are finished with the question I will begin talking about tomorrow’s topic, glacial erosion and deposition.

Day 8 Wednesday (brief)  Glacial Erosion and  Deposition

Objective: Students will understand the mechanics of glacial flow through use of a demonstration

Objective: Students will compare the difference between alpine and continental glaciers.

Objective: Students will identify the features relating to alpine and continental glaciers.

Objective: Students will research the reasons as to why icebergs float (density) through the use of a demonstration.

Duration: Two fifty-minute class periods

Purpose:  Because Wisconsin was apart of the Pleistocene, it is important for the students to know how a glacier works and also some of the feature the Pleistocene has left behind.  It is also important because many glaciers are still present today in alpine locations.

Background:


***Quote of the Day: "Only those who dare to fail greatly can ever achieve greatly."

Robert F. Kennedy


Lecture: I will talk about:

1) the mechanic of a glacier using a cake batter demonstration

2) alpine glaciers and their features: cirques, tarns, horns, u-shaped valleys, fjords, hanging valleys, and aretes. (OVERHEAD 3)

3) continental glaciers and their features: moraines, outwash plains, kettle holes, drumlins, and eskers.  (OVERHEAD 3) QUESTIONS/EXAMPLES

I will now talk about the Internet site to which the students will visit to answer questions relating to glacial erosion and deposition.

Activity:  Students will take a virtual field trip to visit a glacier and discover what physical effects are on the land.  The website is http://www.sci.lib.uci.edu/SEP/CTS/Canyon.html.  Students will have to answer a series of questions related which can be found on that website.   Students will also be encouraged to check out other websites if time permits.

Wrap Up: Students will not leave the computer lab unless the computer is logged off the correct way the computer lab station is clean and ready for the next user.  I will also prepare them for tomorrow lesson by asking them to think about why ice floats even though it is water.

Day 9 Thursday (Brief)   Continue Glacial Erosion and Deposition

See Day 8 for objectives, duration, purpose.

Background:


***Quote of the Day: "Leaders are made, they are not born; and they are made just like anything else has ever been made in this country-by hard effort. And that's the price that we all have to pay to achieve that goal, or any goal."--Vince Lombardi


Lecture:  I will:

1) Review the Internet activity

2) Do the density demonstration (HANDOUT 2)

3) Talk to the students about good researching skills and ideas

4) Provide a list of possible references (Internet, library resources, myself, etc.

5) Explain the directions of today’s lesson

6) Assist the students in their research.

This lesson is designed to have the student’s research and write out a short paper as to why ice floats, or as to why the red food coloring goes through the top straw and the green through the bottom straw.  I want my students to learn how to research quick and effectively.  

Wrap Up:  Make sure all students return from where they were conducting their research.  Ask for any questions.  Tell the students to make sure and bring a coat with for tomorrow because we will be going outside.

Day 10 Friday (Detailed) 
Improve Your School Site and Review

Objective: Students will actively participate (answer at least one question) in a review game to prepare for next weeks exam.

Objective: Students will actively participate in improving the school grounds and school appearance.

Duration: One fifty-minute class period.

Purpose: Students need to recognize the need to keep on improving and preserving our school appearance.  This lessons also serves as an indirect and direct review of erosion and deposition.  This lesson also shows the practical nature of the material I have been teaching.

Background:


Quote of the Day: "I will prepare, and some day my chance will come. "

 --Abraham Lincoln

Activity One: Improve Your School Site

I will take my students outside to look for areas on or near the school grounds that show signs of soil erosion, deposition, or other damage caused by student activities. Ask them to determine the principal cause of the problem. Based on their observations, ask students to suggest and list ways they might control the erosion, avoid further soil deposition, or prevent more damage. Possible solutions might include: 

     Placing signs 

     Planting the area 

     Constructing a permanent walkway or trail out of sawdust or bark chips on the path 

Long term project (Extra Credit): Get permission from the school custodian and principal to try these measures. Before the students try out their proposals, they could ask the person in charge of the school grounds if any of the suggested solutions are being tried now or have been tried. If they have, what were the results? If they have not, what has kept the staff from at tempting to solve the erosion and/or deposition problem? Is there anything the students can do to help?

Activity Two: Basketball Jeopardy

Rules to the Game:

· I will make up two teams of equal strength

· I will state the answer

· Any one member of a team can give me the question

· All team members must try to give a question

· Teams will take turn

· If a member of your team gives the correct question, they receive a chance to make a basket.  

· Basket count for one point, correct questions for two points

· If a member gives the wrong question, the opposing team gets one chance to state the question (and shoot a basket)

· Winning team with most point at end of the hour.  Winning team gets five extra credit points to use at their own desecration. 

Wrap Up: Make sure all students return to the building and that they know where they are going.  I will also mention that they should study over the weekend to prepare for the test next week.

Erosion & Deposition Exam (option 1)

Name_________

Hour_________

Score: ________

***Students will be allowed to turn in any amount of trivia points accumulated to attain a higher score.  Trivia points must be turn in along with the exam.  I will not accept any trivia points after your exam has been handed in.

Multiple Choice (2 pts each): Circle the response which best answers the following questions.  Make sure to read all responses before choosing your answer.  

1. Mechanical weathering (Obj.1,2)

A. occurs when a metal such as iron is exposed to oxygen and water.

B. is the breaking apart of rocks without changing their chemical composition.

C. dissolves limestone, forming caves.

D. results in the formation of parent material.

2. Water which freezes in cracks, expands and forces  the rocks apart is an example of (Obj.1,2)

A. reduction.

B. chemical weathering.

C. ice wedging.

D. Humus.

3. In the chalk laboratory activity, the Bunsen burner (Obj.1,2)

A. increased the rate of reaction.

B. acted as a catalysis.

C. increased the chemical weathering of the chalk.

D. All of the above

4. At which of the following locations will chemical weathering be the slowest? (Obj.1,2)

A. A country which lies on the equator

B. Wisconsin

C. Florida

D. Greenland (North pole)

5. Which of the following characteristics does NOT make up a typical soil? (Obj.3,5)

A. Weathered rock and organic material

B. Air

C. Water

D. Mineral fragments

E. All of the above are components of a typical soil

6. A soil exposed to chemical weathering will have ______  (Obj.4)

A. a poorly developed soil horizon.

B. a well developed soil horizon.

C. no soil horizon.

7. Soils in the A horizon (Obj.4)

A. are called bedrock soils.

B. are the most evolved soil layer in the soil profile.

C. tend to be dark in color and contain plant material or humus.

D. All of the above

E. Only B and C

8. Which of the following combination of soil types would work best to purify a water sample? (Obj.5, 6)

A. 75% sand, 15% silt, 10% clay

B. 10% sand, 60% silt, 30% clay

C. 0% sand, 50% silt, 50% clay

D. 0% sand, 0% silt, 100% clay

9. Spodisols (Obj.5)

A. are located in warm moist regions like Stevens Point and tend to be alkaline soils.

B. are located in cold dry regions like the great plains and tend to be nutrient rich.

C. are located in hot dry regions like the Sahara desert and tend to be light in color.

D. are located in cold moist regions like Canada and tend to be acidic soils.

10. Oxisols (Obj.5)

A. are red in color because of the high rated of mechanical weathering.

B. are ash colored because of the high amount of leaching.

C. are found in the tropical rainforest.

D. are the best soils for an extended use for agriculture.

True and False (2 pts each): Place an X next to the number if the statement is true or place an O next to the number if the statement is false.

1. Erosion occurs when sediments are accumulated at the edge of a riverbank. (Obj.14,15)

2. In order for rill erosion to occur gully erosion must occur first. (Obj.13)

3. Cut banks form on the outsides of meander bends where erosion is the highest. (Obj.14,15)

4. The thalweg is an imaginary line of maximum velocity.  It is located in the center of the stream, near the surface. (Obj.14,15)

5. Oxbow lakes form when a meander is cut off and the stream fills in with sediments. (Obj.14,15)

6. A floodplain is the land adjacent to a stream that is periodically flooded. (Obj.14,15,17,18)

7. An alluvial scarp is the area between two adjacent alluvial terraces. (Obj.14,15)

8. Meandering rivers will usually grow laterally (toward the edge of the river) and migrate upstream. (Obj.14,15)

9. An erosional pool forms on the outside of a meander and results in a greater depth of the stream channel. (Obj.14,15)

10. Velocity is highest along the inside of a meander bend. (Obj.14,15,17,18)

11. Point bar deposits form between two consecutive meander bends. (Obj.17,18)

12. Deposition is most likely to occur along the thalweg. (Obj.17,18)

13. The lowest extent to which a river can erode down to is the base level. (Obj.14,15)

14. An alluvial fan occurs when a river runs into a larger body of water, such as an ocean. (Obj.20)

15. It is of sound mind to build a new house on a floodplain that is flooded regularly. (Obj.16,21)

Matching (2 pts each): Choose the appropriate response from column B that corresponds to the glacial feature in column A.  Each response is only used once.
Column A





Column B
_____1.Alpine Glacier (Obj.23,24)

A.
elongated hill formed below

glacial ice of a continental glacier.

_____2.Continental Glacier (Obj.23,24)
B.
flat land in front of a terminal 








moraine.


_____3.Cirque
 (Obj.24)


C.
glacier restricted to valley which 








flows downhill due to gravity.

_____4.Arete (Obj.24)


D.
bowl shaped feature of an alpine 








glacier.

_____5.Horn (Obj.24)



E.
glacier which flows in response to 








the difference in ice thickness.

_____6.Fjord (Obj.24)


F.
feature when a glacier flows into








the ocean.

_____7.Lateral Moraine (Obj.24)

G.
pyramid shape mountain peak.

_____8.Medial Moraine (Obj.24)

H.
steep sided ridge that separates two








alpine glaciers.

_____9.Terminal Moraine (Obj.24)

I.
depositional feature which forms 








along sides of valley glacier.

_____10.Kettle Holes
(Obj.24)

J.
depressions that typically form 








in the outwash plain.

_____11.Drumlins (Obj.24)


K.
feature that forms when two lateral








moraines come together in the 








middle of a alpine glacier.

_____12.Outwash Plain (Obj.24)

L.
marks the farthest extent at which








the glacier has advanced.

_____13.Tarn (Obj.24)


M.
glacial lake at bottom of cirque.

_____14.Till (Obj.24)



N.
smaller glacier flowing into a larger








glacier resulting in a waterfall.

_____15.Hanging valley (Obj.24)

O.
mixture of boulders, sand, silt and 








clay left by a melting glacier.

Erosion & Deposition Exam (option 2)

Name: ___________

Hour: _________

Score: _________

Answer two of the essay questions and three of the short answer questions.  One of your essays’ must be essay 3 or essay 5.  Please keep in mind I will be graded you on content, creativity, grammar, cohesiveness and flow of your essay.  Please use complete sentences when responding to the essay and short answer questions.  Please indicate which essay/short answer questions you will be responding to.  Each essay will be worth 25 point while each short answer response will be worth 10 points.  Paper will be provided to write you response.  Good luck!

Essay

Essay 1: Compare and contrast the following soil orders: Oxisols, Alfisols, Spodisols, Mollisols, and Aridisols.  An appropriate response will include information about climate, location, color and specific characteristics of each.  A table form can be used to answer this question. (Obj.5)

Essay 2: You are Mr./Ms. Worm and you live in the soil.  Because you can feel (you can’t see because you have no eyes) soil evolve from rock, explain what occurs in this process (mechanical and chemical weathering.)  Also explain how you, Mr./Ms. Worm, can help a soil evolve. (Obj.1,2,3,4)

Essay 3: You observed how an acid causes chemical weathering of a rock.  Now, design an experiment that will allow you to find out how the concentration of an acid affects the rate of chemical weathering.  Be sure to clearly state your hypothesis and eliminate all variables except the one you want to test. (Obj.1,2,6)

Essay 4: Explain how an alpine glacier can be compared to a conveyer belt.  Make sure to include such terms as mass balance (advancing, retreating, stationary glacier), accumulation, ablation, and discharge. (Obj.22,23)

Essay 5: Design a concept map.  Your main topic should one of the following: 1) alpine glacier, 2) continental glaciers, 3) fluvial erosion, and 4) fluvial deposition.  An appropriate map will include the various erosional and depositional features along with a characteristic of each. (Obj.13,14,15,17,18,20,23,24,)

Short Answer

Short Answer 1: What are the three major differences between A and B horizons? (Obj.4)

Short Answer 2: Briefly explain why ice floats. (Obj.25)

Short Answer3: Briefly compare/contrast erosion due to gravity (slump, creep, rockslides, and mudflows). (Book Question)

Short Answer 4: Explain how rill erosion will evolve into gully erosion. (Obj.13)

Short Answer 5: Explain why a sand dune typically has a gentle slope on one side and a steep slope on the other side.  (Book Question)

Short Answer 6: Hypothesize why most of the silt in the Mississippi Delta is found farther out to sea than sand-sized particles. (Obj.20)

Alternative Assessment

Alternative 1: Laboratory Behavior (Point value will be dependent on the number of labs) (Obj.6,7,8,910,)


I will use the following record form to evaluate how my students perform during laboratory exercises.  I will complete this record once per quarter.  I will use a plus-minus scale where a plus indicates an appropriate behavior while a minus indicates an inappropriate behavior.  In order for a student to receive laboratory points, they must have over 75% plus marks.  Students will receive laboratory points for each quarter of school.  These points will account for 15% of their overall grade.  






Students

Behavior

Affective




Jane
Bob
Alice
Jeff
(
1. Works well with others

2. Treats equipment with care

3. Uses time wisely

4. Follows clean up procedures

5. Shows interest in the activity

6. Has a positive science attitude

7. Actively participates/volunteers

Cognitive

1. Shows increasing knowledge 

2. Application in predicting results

3. Graphing

4. Problem solving

5. Forming conclusions

6. Laboratory reports

7. Verbal reports

8. Grows scientifically

Comments:

Alternative 2: Filter Performance (10 pts.) (Obj.9)


I will evaluate each group of students on their performance in constructing their water filter.  Some of the components I will be looking for are plan of attack, group work, creativity, application of knowledge, and effort.  This will constitute one half of the ten points.  The remaining one half of the points will be gained dependent on their success to create a functional water filter.  Through the use of a spectrometer, groups which receive a reading higher than 90% will get all five points.  Students who receive a reading greater than 75% but less than 90% will receive 3 points, while students who do not get a reading over 75% will not receive any points.  

Alternative 3: Lab Reports (10 pts. Each) (Obj.10,15,18,25,27)


For every laboratory exercise, students will be required to turn in a written report which will include all of the following: name, title of lab exercise, problem, hypothesis, procedure, data (graph), results, questions and answers, and a short paragraph on how this laboratory exercise is practical to themselves.  Each one of the first six components is worth one half of a point.  The remaining four components are each worth two points each.  This gives a total of eleven possible points out of ten so students can theoretically gain more points than there is possible.  I will pay strict attention to the answers to each of the question along with the paragraph about how it is practical to the students.


***Students will have the option to do the lab reports orally.  In doing so they would have to do an oral presentation in front of the class, which would include all of the components listed above.  They will be expected to be able to answer all questions posed to them.  There is no set format to this presentation so creativity is a necessity.  Students must sign up in advance to be able to do the lab report orally.  Every lab group must do one oral report each semester.


***Research papers also need to be presented to the class in order to receive credit.

Alternative 4: Peer Assessment (5 pts. Each) (Obj.12)


For every oral lab report, another lab group must do a peer assessment of that group.  Peer assessment is meant to constructive and not destructive.  I believe it is important for students to communicate with each other in a scientific way.  I believe this assessment mechanism will satisfy that need.  Students will be provided with the following form to conduct their peer assessment.

Your Name:_____________

Presenters: ___________

Lab Exercise: _________

___Content-




1pt
(knowledge, organization)

___Presentation-



1pt
(flow, volume, confidence)

___Preparation-



1pt
(effort)

___Engagement-



1pt
(interest, participation)

___Handouts-




1pt
(overhead, graph)

1. Objective: Students will be able to identify the difference between physical and chemical weathering, along with the various types of physical and chemical weathering.

2. Objective: Students will be able to explain the effects of climate on weathering.

3. Objective: Students will be able to explain how soils evolved from rocks (briefly).

4. Objective: Students will describe soils by comparing the A, B, and C soil horizons

5. Objective: Students will identify soil types and also be able to identify the distinguishing characteristics of each.

6. Objective: Students will have to problem solve to create a plan of attack on the construction of their water filters.

7. Objective: Students will begin the construction of a water filter using their knowledge of soil characteristics.

8. Objective: Students will continue creating a water filter using various soil characteristics.

9. Objective: Students will test their water filter using spectroscopy and visual test.

10. Objective: Students will begin preparation for the oral presentation of the results of the lab.

11. Objective: Students will describe their appreciation for the work soil does in purifying water.

12. Objective: Students will evaluate the effectiveness of the oral presentations.

13. Objective: Students will compare rill, gully and sheet erosion.

14. Objective: Students will observe and identify the various erosional features in the stream channel lab.

15. Objective: Students will analyze why the features formed where they did.

16. Objective: Students will analyze land use practices using the stream table.

17. Objective: Students will be able to observe and identify the various depositional features is the lab activity.

18. Objective: Students will analyze why these features formed where they did.

19. Objective: Students will accumulate a list of depositional features located around the community.

20. Objective: Students will compare/contrast an alluvial fan and a delta.

21. Objective: Students will analyze land use practices using the stream table.

22. Objective: Students will understand the mechanics of glacial flow through use of a demonstration

23. Objective: Students will compare the difference between alpine and continental glaciers.

24. Objective: Students will identify the features relating to alpine and continental glaciers.

25. Objective: Students will research the reasons as to why icebergs float (density) through the use of a demonstration.

26. Objective: Students will actively participate (answer at least one question) in a review game to prepare for next weeks exam.

27. Objective: Students will actively participate in improving the school grounds and school appearance.
Key
Multiple Choice

True/False


Matching

1) B



1) O



1) C

2) C



2) O



2) E

3) B



3) X



3) D

4) D



4) X



4) H

5) E



5) O



5) G

6) B



6) X



6) F

7) E



7) X



7) I

8) B



8) O



8) K
9) D



9) X



9) L

10) C



10) O



10) J





11) O



11) A





12) O



12) B





13) X



13) M





14) X



14) O





15) O



15) N

Essay 1 Components:


Oxisols = hot wet climates = tropical rain forest = nutrient poor, red color


Alfisols = warm moist climates = Stevens Point = average nutrients, brown color


Spodisol = cold moist climates = polar region = acidic soils, ash color


Mollisol = warm moist climates = great planes = nutrient rich, very dark color


Aridisols = hot dry climates = deserts = salty, very light color
Essay 2 Components:


Mechanical weathering: ice wedging breaks rocks apart


Chemical weathering: acid rain dissolves rock


Worms provide air space and nutrients to the soil

Essay 3 Components:


Any experiment that will test the concentration levels affects on rate of reaction.  I would make sure they have eliminated all variables except the one they are testing.

Essay 4 Components:


Advancing: more accumulation than ablation


Retreating: more ablation than accumulation


Stationary: accumulation equals ablation


Discharge: volume of glacial ice passes a specific point per unit time


Conveyer belt works the same way a glacier does

Essay 5 Components:


Anything that looks like a concept map with the appropriate main topics, sub-topics and links between the two will be acceptable.

Short Answer 1 Components:


Organic content higher in A


Darker color in A


High humus content in A


Anything else that is acceptable

Short Answer 2 Components:


Ice is less dense than water using the Ideal Gas Law

Short Answer 3 Components:


Slump: loose materials along a steep slope slip downward as one large mass.


Creep: sediments slowly moving down a hill.  Prevalent with freeze/thaw action.


Rockslides: large blocks of rock break loose from steep slopes and crash into other rocks and they too break loose, eventually reaching the earth’s surface.


Mudflows: heavy rains fall in dry areas where weathering forms thick layers of dry sediments.  The water mixes with the sediments and forms a think pasty substance which gravity pulls downhill.

Short Answer 4 Components:


Rill erosion begins when a small stream forms during a heavy rain.  As this stream flows along, it has enough energy to erode plants and soils.  If a stream frequently flows in the same path, rill erosion may evolve into gully erosion.

Short Answer 5 Components:


Because a dune forms just behind a rock or a tree, it will have a steep side closest to the rock/tree because the rock/tree slows the wind down and it deposits its’ load.  Farther away from the rock/tree the wind speed picks up and deposition is spread out over a greater distance.

Short Answer 6 Components:


Silt is smaller in size, so less energy is needed to transport it.  Thus it can travel farther in out to sea than sand.

