	Stage I:  Desired Results

	Unit Title: Properties of Rocks and Soil
Grade Level: Grade 2

	Established Goals (Vermont Standard from Framework): 7:15 


	Enduring Understandings:

Students will understand that …

Enduring Knowledge: The universe, earth and all earth systems have undergone change in the past, continue to change in the present and are predicted to continue changing in the future.
	Essential Questions: 

What is soil?

What are the properties of soil?

How are rocks and soils alike and different?



	Students will know …

(taken from GE Concepts) Science Concepts:

a. Earth materials are solid rocks and soils.
b. Soils and rocks have properties of color and texture; in addition, some soils retain different amounts of water.


	Students will be able to …

(taken from GE stems; inquiry GEs) S1-2:46                                                                   (DOK 2)
Students demonstrate their understanding of Processes and Change over Time within Systems of the Universe by…

Observing, describing and comparing color and texture of different types of rocks and soils.
AND

Conducting tests on how different types of soils retain water.


	Appendix I:  Summary of Adult Content Knowledge 

The teacher will understand that minerals in rocks are usually identified by their physical properties. Identification by inspection. Color, texture. 

The identification of soil by color, texture and ability to retain water.

Soil is made up living (organic) non-living (inorganic) materials. 

The teacher will have an understanding of the cycles of weathering, erosion of rocks, sedimentation, and the creation of new rocks.

The teacher will understand the roles of living organisms in the soil.



	Appendix II:  Summary of Research on Student Learning(Misconceptions)

Soil is just “dirt.” 

Soil is made up of dead organisms and plant material.

They think soil is animal excrement.

Think rocks are made up of one substance.

Think that rocks that have been changed somehow are no longer rocks. 

The notion that the sequence is soil, clay, rock and not cyclical.

The world was always as it is now. 

Changes that have occurred are sudden and comprehensive.

Living organisms in the soil are eating the soil. 

Unaware the role of the living organisms or their identity in the soil.

Students equate label (sand, gravel, boulder and clay) with a location instead a size difference of the rock.



	Stage 2 – Assessment Evidence



	Performance Task(s) Summary: “Where to pitch a tent”

A group of second graders are going camping this weekend.  There is a big rain storm predicted, and the floor of their tent is not waterproof.  Based on your knowledge of the properties of soil, where should the students pitch their tent? There are 3 possible sites to choose from.  You have been given soil samples from these three sites.  

Question #1: Here are the soil samples from the 3 possible sites. What are the properties of each soil sample? (Color & texture)  Record these on the chart below.

Color

Texture

Other

Sample A

Sample B

Sample C

Now that you have observed the properties of the soils, we need further information to find out which site will keep our tent area the driest.  (Materials provided on table for water.)
Question #2:  Describe what you will do to determine which soil sample will allow the most water to drain through it and keep you the driest.  (Draw or explain your thinking based on the materials you have to work with.)

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Prediction:  Which soil sample do you think will allow the most water to drain through?

_____________________________________________________________________

Explain your thinking.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Question3:  What variables do we need to keep the same in order to make this a fair test?  Name two:

1._____________________

2._____________________

Water In (ml)

Water Out (ml)

Sample A

Sample B

Sample C

Did the data support your prediction?

_____________________

Based on the data, which site would you choose to put your tent on?

_____________________

Explain your thinking.

_______________________________________________________________________________________________________________________________________________________________________________________________________________



	Indicators of Proficiency:

Accurately describes properties of soil samples based on scientific observations. (Inquiry GE 4, 46)

Identifies some components by sorting.

               Mineral particles (sand, silt, clay) (GE 46

               Organic material (plants)

               water

               air

Gives a reasonable explanation for the difference in fertility based on some of the following properties of soil (Inquiry GEs 6,7):

              texture 

              color

              particle size

              capacity to retain water

              capacity  to drain water



	Other Evidence:



	Stage 3 – Learning Plan

Learning Activities

	Can you describe an engage (maybe something about being soil detectives for this unit) to kick things off?

This week in second grade we are going to be scientific detectives. (Teacher has a magnifying glass and any other “detective” materials in hand). We are all going to be bringing in a small sample of soil from our homes.  We are going to be faced with something mysterious. (Teacher thinking- not everyone’s soil is going to “look”/be the same) Once we all have our samples here at school we are going to figure what our “mystery” is and then we are going to investigate this mystery we discover together.

Let’s incorporate the word “geologist” to describe ourselves in our scientific detective work.  We can build on that word (by discussing tools geologists use, measurements, etc) to create a word bank. We can talk about the work of a geologist, therefore clarifying the “mystery” that we are trying to solve. (CSM) 

Lesson #1 Just Dirt?

Focus Question:  What is soil made of?  What are some of the ingredients in soil?

(Essential Question:  What is soil?)

GE S1-2:46

In this lesson students will:

· Have students bring in samples of soil from home.

· Students sort their soil samples into separate, observable ingredients, on a paper plate.

· Students will answer the question, “What are some of the ingredients in soil?” in their science notebooks.

· Students will diagram and label the ingredients of their soil in their science notebooks.  

· In a scientist meeting, students will describe the color of their soil and the ingredients/materials in it.

· As a group, generate a list of ingredients in soil.

Assessment Strategy:  Students are able to sort, describe and give evidence of the ingredients in soil based on their notebook entries.

Optional Lesson #1(Perhaps here instead of 7): What is soil? The most common answer is dirt. Engage students with a conversation about the difference between dirt and soil. Their room is dirty. Does it look like the stuff outside in the garden? 

Focus Question: What is soil made of?   What are some of the ingredients in soil?

(Essential Question:  What is soil?)

GE S1-2:46

In this lesson students will:

· Student will gather for a scientist meeting and complete the K and W portion of a KWL. A list or t-chart may be sufficient. 

· Students will then work in pairs or small groups to investigate 5 soil samples with magnifying glasses.

· Students will document their findings with drawings and descriptive words (notebook, journal, etc,). Make a connection to the use of their senses and how we describe things.

· Reconvene for a scientist meeting to go over their findings. Students will report out what they have discovered about soil. Go over previous chart and make a new one with the newest findings.

· Try to delve deeper and discuss origins of their soil and why they think their soil came from where it did.  Once they have all shared their thinking, tell the students where each sample came from.

Assessment Strategy:  Students are able to sort, describe and give evidence of the ingredients in soil based on their drawings and observations.

Lesson #2 A Recipe for Soil

Focus Question:  How can we describe soil?  What are its three components?

(Essential Question:  What is soil? What are the properties of soil?)

GE S1-2:46

In this lesson students will:

· Review what we learned about ingredients in soil yesterday.

· Tell students that there are 3 components that make up soil- sand (rocks), clay and humus.

· Give students samples of each- sand, clay and humus.

· In their science notebooks, students will draw each component and list its properties.

Assessment Strategy:  Each science group will be challenged to use concept mapping cards to categorize the properties of each component of soil and then to explain their evidence for sorting to other science groups.

I like this idea-what will the words be for this concept map?  (just to give an idea)

(colors, descriptive words, characteristics, attributes that they come up with (ie: gritty, soft, sticky – use their senses to come up with these words) (JN)
organic, inorganic, light, dark, gray, beach, garden, play dough.  When talking about sorting you could compare to Venn Diagrams that students have become familiar with in other subject (i.e. math). (CSM)
To avoid making a cutoff for the grain size of sand, pebbles, or rocks maybe we should say “sand which is really rocks broken down by erosion.” We will be planting some information towards third grades erosion unit. Scientist meetings are very useful before and after every lesson. This can help set up expectations and other areas we want covered. The post meeting is essential for follow through on concepts and what we have discovered.

Lesson #3 Properties of Soil Science Fair

Focus Question:  How can we describe the three components of soil?  

(Essential Question:  What are the properties of soil?  How are soils alike and different?)

GE 1-2:46

In this lesson students will:

· Centers will be set up around the classroom to test the properties of clay, sand and humus.  Each center will have labeled samples of clay, sand and humus.  
· One center will test the sound of dry samples of clay, sand and humus by shaking each sample in a cup.  In their science notebooks students will answer the questions: What does sand sound like?  What does clay sound like?  What does humus sound like?

· One center will test the smell of dry samples of clay, sand and humus.  In their science notebooks students will answer the questions:  What does sand smell like?  What does clay smell like?  What does humus smell like?

· One center will test the texture of dry samples of clay, sand and humus.  In their science notebooks students will answer the questions:  What does sand feel like?  What does clay feel like?  What does humus feel like?

Assessment Strategy:  The teacher will circulate to science groups and pose the question, “What are you doing and why?”

Lesson #4 When Soils Get Wet

Focus Question:  How can we describe soil?  How can texture be used to describe soil?

(Essential Question:  What are the properties of soil?  How are soils alike and different?)

GE S1-2:46

In this lesson students will:

· Discover that every soil component has a unique feel whether wet or dry and the way it reacts when wet can help identify it.

· Students will be given a sample of clay, sand and humus to be poured into 3 separate piles on paper towels.  They will use a dropper to add water to each sample until the sample is slightly moistened.

· Students will stir in the water completely and attempt to roll each component into a ball.

· Students will draw a picture of each component and use words to describe the feel and appearance of moistened sand, clay and humus in their science notebooks.  

Assessment Strategy:  The teacher will take up close photographs of students attempting to roll each of the three components.  Photos need to clearly show sand, clay and humus.  Science groups will be given photos and asked to tell which component they are viewing and how the texture and appearance of each component supports their answer.

LOVE this assessment strategy!  Can maybe display on bulletin board or make a “science” end of unit “scrapbook” (JN)

(
Lesson #5 The Streak Test

Focus Question:  How can we describe soil?  How can water retention be used to describe soil?  How can color be used to describe soil?

(Essential Question:  What are the properties of soil?  How are soils alike and different?)

GE S1-2:46

In this lesson students will:

· Students conduct a smear test on sand, clay and humus.

· Students record and discuss the results of the smear test. Students will revisit the components of soil they worked with on the previous day- the clay balls, humus balls (if any) and sand.  They will notice that the balls have hardened and if they crush the ball it will return to its powdery state.  If they rewet the clay it becomes sticky again.  Students learn that water content affects a soil’s consistency.

· Students observe and discuss changes in the clay balls made in the last lesson

· Students crush and moisten the dried clay balls and discuss the changes.

· Read a science story about every day uses for sand, clay and humus.

Assessment Strategy:  Students will answer a question based on a discussion during morning meeting.  You found a soil sample and are trying to figure out what it is.  You did a smear test and (fill in a description of what you found like) some particles just fell off the card (sand) and some left a dark orangish mark (clay).  What do you think was in the soil sample?  Use evidence from your notebook. 

Again-great assessment strategy getting at the big ideas and processing for meaning vs. just doing the activity.
Thanks!

Lesson #6 The Fair Test- 

Focus Question:  How can we describe soil?  How can water retention be used to describe soil?  How does water move through sand, clay and humus?

(Essential Question:  What are the properties of soil?  How are soils alike and different?)

GE S1-2:46

In this lesson students will:

· Students are given samples of clay, sand and humus, a coffee filter, rubber band (to hold it onto the graduated cylinder), a graduated cylinder, a measuring cup and water.

· Students are challenged to conduct a fair test to see how water passes through sand, clay and humus.

· Students are shown HOW to set up the apparatus.  They are told that they are trying to see how fast or slow water passes through each material.  The focus of this lesson, rather, is for students to determine what constitutes a “fair test”.

· Students will record their results on the provided table:

How much of component

How much water

How long did it take?

Clay

Sand

Humus

· In their notebooks students will describe how water moves through sand, clay and humus.

· Have a scientist meeting to discuss one thing they did to make sure the test was “fair”.  What variable did they keep consistent?

· Talk about why soils ability to retain water is important (gardening, construction, flooding etc) 

Assessment Strategy:  Students will answer this question Tomato plants need soil that drains the water well so that its roots are not sitting in a bunch of water.  Based on your results, what would you suggest would be good components of soil for growing tomato plants?  Which soil components would you avoid?

Lesson #7 Which Sample is Soil? 

Focus Question:  How can the properties of soil be used to describe it?

(Essential Question:  What are the properties of soil?  How are soils alike and different?)

GE S1-2:46

In this lesson students will:

· The students are presented with 5 soil samples from different locations (lawn, potting soil, forest floor, riverbed and gravel). After some discussion the students are told that they are all soil. “Now let’s look at the samples and what they are made of.” 

· Five stations will allow students to work in small groups. The students will use magnifying glasses to sort and identify the properties of each soil sample. They will document their findings with words and drawings. Have the students share their findings.

· Scientist meeting- Generate a T-chart that displays soil location on the left side and soil properties on the right side.

· Extend the students’ thinking by looking for connections between where the soil comes from and what is in it. Make a final connection to the actual physical concept of soil as a very thin layer of matter that covers the Earth’s crust. 

Assessment Strategy:  With the upcoming planting season we are preparing our community garden. The second graders have been investigating soil samples from home. With this in mind, they are going to determine whose sample would be best suited to start our seeds. Whose sample and why?

One question here-Is the point to now use the evidence they have from all the test they have done to determine what is in each soil sample? This is where they would really be applying their understanding of the properties.  The claims/evidence chart (below) could be another piece of assessment evidence and then you could do the above suggested assessment  If so, perhaps having them gather observations and then do a modified claim/evidence t chart:
Excellent addition, Renee.  As always, thanks for your input!  (CSM)
I think (claim)

I think this because (evidence)



	Appendix III:  Resources (teacher resources, related student literature, field trips, websites, etc.):

· Student science journals

· Five Soil samples. 

· Cookie sheets. 

· Magnifying glasses.

· T-chart.

· Paper for student drawings and writing.

· Pencils.

· Optional: colored pencils, rubber gloves, goggles.




Understanding by Design:  Science Unit Planning Template 

(based on the work of:  Wiggins and McTighe)

