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Here’s the Problem!

Travel back in time. Think about this:

You are an American Indian child and you live in a town that once existed on the same land where your school is now located. Your friends have joined you for an afternoon of fun and games on a very hot summer’s day. You are all enjoying running and playing so much that you do not realize that you have wandered outside the town walls. The loud growl of an animal makes you check your surroundings and you are surprised at what you see. You look around and see that you are standing at the edge of the town fields on which your tribe usually grows delicious food like maize, beans, pumpkins, and squash. Just thinking about the special ways that your mother fixes these things makes your mouth start to water.

As you look around, you notice that the fields are not full of the healthy plants that they usually produce. In fact, the ground is hard and cracked. The few plants you see are brownish and wilting. As you think about this sight, you remember that the adults of your tribe have been talking all summer about the poor quality of the crops.

Later that evening, the tribal council calls an emergency meeting of all members of your tribe. Everyone talks about the situation that your friends and you noticed in the afternoon: not much rain has fallen in the area for some time; the soil is dry and hard; the tribal farmers have very poor crops and little food is being produced. Times have been really hard!

The tribal council is concerned about these reports and is looking for suggestions to combat the situation facing the tribe. The elders of the tribe ask you to help because they recognize that you are a great problem solver. You agree to help them investigate the problem and find a solution.
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Special Note to Teachers:
This unit also contains lessons that support the Standards of Learning for Earth Science, Grade Three (weathering and erosion).

Soils and Systems

Lesson #1:  Pre-Assessment
Authors:  adapted by Pat Payne from Dust Bowl by The Center for Gifted Education at The College of William and Mary
Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will complete a pre-assessment to determine their current knowledge of soils, plants, and systems.
Materials and Handouts:
Pre-Assessment handout


	Instructions for the Teacher:


1. In order to gain an understanding of how much the students already know about plant growth, have the students complete a pre-assessment.  

2. Explain to the students that this is a pre-assessment (for your information only), and that they will not be graded on their responses.  Do not help the students or give suggestions to them.

3. When the students have finished as much as they can, collect and save the papers in a safe place.


	Notes:


Special Note to the Teacher:

Your class will be growing plants in lesson #10.  You may want to get the plants started much earlier in the unit, in order for them to have time to grow.  Students will need to record data on the plants over time. (See lessons #10 and #11.)  You may want to move those lessons closer to the beginning of the unit.
National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Life cycles of organisms 

· Organisms and environments 
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Lesson #2:  Here’s the Problem

Authors:  adapted by Pat Payne 

Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will be introduced to the problem of the village.
· The students will begin a Need to Know board to analyze the problem.
Materials and Handouts:
Chart paper

Introduction 
Here’s the Problem! 
Dig Deep for Good Ideas (Staple five sheets together to assemble students’ scientific response log)

Need to Know board on chalkboard or butcher paper 

Need to Know board (student copies for Session 1)
	Instructions for the Teacher:


1. In order for the students to assume the role of American Indian children, set the atmosphere of the classroom by distributing, reading over, and discussing the handout entitled Introduction with the students.

2. Read the problem statement to students. (Here’s the Problem!)  Have students identify key words and phrases as they organize the elements of the problem.  Use the Need to Know board handout to help students identify what they know and what they need to know.  Organize the problem statement into three categories on the Need to Know board: What Do We Know, What Do We Need to Know, and How Can We Find Out.  Prioritize the Need to Know board questions from most to least critical.  Allow students to debate reasons for prioritizing choices.

3. Ask students to identify resources that will help the learners answer or further investigate the elements of the Need to Know board.

4. As you proceed through the unit, have students discuss and add new information to the “What We Know” list on the Need to Know board.

5. As you proceed through the unit, have students look back over the Need to Know board and identify: 1) questions they have answered and 2) new questions that arise from their new information.

6. Staple together five copies of the Dig Deep for Good Ideas sheet to create a scientific response log and distribute the logs to students.


	Notes:


Assessment/Evaluation:

Have students paraphrase orally or in writing 1) the problem statement, 2) the known information, 3) what needs further investigation, and 4) possible sources for investigating the unknowns.
Initial problem definition statements should be entered into the students’ Dig Deep for Good Ideas scientific response log.  Students should be asked to explain why they think their statement of the problem is accurate.
Correlation to Virginia Science Standards of Learning:

2.1
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b) observations are repeated to ensure accuracy;

c) two or more attributes are used to classify items; and
d) conditions that influence a change are defined.
2.4
The student will investigate and understand that plants and animals undergo a series of orderly changes in their life cycles.  Key concepts include

b) flowering plants undergo many changes, from the formation of the flower to the development of the fruit.

2.5
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and

b) habitats change over time due to many influences.

2.6
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include

a) temperature, wind, precipitation, drought, flood, and storms; and

b) the uses and importance of measuring and recording weather data.

2.7
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

a) effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy); and

b) weathering and erosion of the land surface.

2.8
The student will investigate and understand that plants produce oxygen and food, are a source of useful products, and provide benefits in nature.  Key concepts include

a) important plant products (fiber, cotton, oil, spices, lumber, rubber, medicines, and paper);

b) the availability of plant products affects the development of a geographic area; and

c) plants provide homes and food for many animals and prevent soil from washing away.
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Lesson #3:  The System
Authors:  adapted by Pat Payne 

Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will be introduced to the systems concept and apply it to the problem situation.
Materials and Handouts:
Overhead transparency copy of Systems Worksheet (2 sides)

Blank copy of Systems Worksheet (2-sided)


Teacher’s Reference - Completed Sample Systems Worksheet (2-sided)


Dig Deep for Good Ideas scientific response log

	Instructions for the Teacher:

1. Explain to students that during this unit, they will be looking at different systems that were important to the members of the tribal society in “Here’s the Problem!” Ask the students if they have heard the word system and to give some examples.  Write the examples that the students give on the board or on a sheet of chart paper.

2. Tell students that they will be discussing how their classroom is a system. Have students draw a diagram of their classroom.  Use the blank Systems Model handout to make an overhead transparency for use during discussion of the classroom as a system.  NOTE: The completed Sample Systems Worksheet handout is for the teacher’s reference only. 

3. Ask the following questions to help students understand the use of each of the following terms related to systems:

· Elements are all of the things that are parts of the classroom and what belongs in it.  What are the parts of your classroom?  How would you describe the elements of the classroom?

· Boundaries are the edges of the system.  What are the boundaries of your classroom?

· Inputs are the things that are put into a system to keep it going.  What things go into the classroom to help the students learn?

· Outputs are the things that the system produces or lets out.  What are the outputs of your classroom?  What are some things that the students and teacher produce?

· Interactions are the things that happen in the system to use the inputs and give off the outputs.  What are some things that happen in your classroom to use the inputs and produce the outputs?  What do the students and the teacher do to use the inputs and give off outputs?

4. Tell students that there are many different kinds of systems.  Some systems are small and it is easy to see their boundaries, elements, inputs, and outputs, and in other systems it is more difficult to see these things.  Some systems have living things as a part of them and others do not.  Ask the students to brainstorm more systems, now that they understand more of the characteristics of systems.  Add their examples to the list.  Use such questions as the following to help start students’ thinking:

· What are some examples of systems?

· What are some systems in nature?

· What are some systems that people have invented?

· What are some systems that people are a part of?  Are there any systems mentioned in the problem statement about the town fields?  What makes these things systems?  What are their elements, boundaries, inputs, outputs, and interactions? 

· How do you decide whether something is a system or not?

5. Next tell students that there are some things that are not systems, and to understand what a system is, it helps to understand what a system is not.  Give students an example: Ask them if they think a pencil is a system.  Use the terms elements, boundaries, inputs, outputs, and interactions to discover whether a pencil is or is not a system.  Explain that although a pencil’s elements and boundaries can be defined, it does not function as a system because there are no interactions within the pencil by itself.  Explain to students that some of the things that are not systems may be elements of other systems but not systems themselves.  Give an example of a computer keyboard.  Explain that the keyboard is an element of the computer system and is used for input and interactions, but that it is not a system by itself.  Ask for a few suggestions of things that are not systems.  As a class, have students brainstorm a list of things that are not systems.  Discuss each of the suggestions and determine why they are not systems.

6. Discuss the differences between the things that are systems and the things that are not.  Then explain to students that by trying to find examples of things that are systems and things that are not, they are getting a better understanding of what the word system means.  Explain that now they will be learning some generalizations or descriptions that apply to all different kinds of systems.  These generalizations will help students in studying the system of the town fields and understanding the importance of that system’s function in relation to the tribal system.  Ask students if they can give any generalizations (i.e., true statements) about systems in general.  Introduce the following generalizations with the explanations and ask students how generalizations apply to some of the systems they discussed.

· All systems have structure.  Remind students that systems have elements and boundaries and that these things make up the structure of the system. Explain that some systems have elements and boundaries that we can see, but that sometimes systems have some elements and boundaries that we cannot see.  Give students the example of a family.  A family has elements (people in it) we can see but boundaries that we can’t see – we just know who is inside the boundaries of the family and who is outside.  For example, students will know the difference between a friend who is a cousin and a friend who is not related.  Ask students to describe the structure of their classroom.

· All systems have function or purpose.  There is a reason for each system and its interactions, and another word for the reason for a system or what it does is function.  Ask students to explain the function of a calculator and the function of the classroom system.

· Systems can be productive or dysfunctional.  Explain that sometimes systems achieve their function or purpose, so that they produce the right output and can be described as productive, but other times they do not function or work properly and so they do not produce the right output and we say they are dysfunctional.  Ask students if they have ever had the electricity go out in their house, and explain that this is what happens when the electricity system is being dysfunctional, or not producing what it should.  Explain that in some systems, dysfunction happens when there is conflict or some kind of problem between the elements of the system.  Also explain that just because a system is dysfunctional, that does not necessarily mean it stops working altogether, just that it is not as productive as it should be.  Ask students to give an example of when the classroom system is productive and when it is dysfunctional.

· All systems have patterns.  Explain to students that we can identify interactions in a system that happens over and over again in the same ways. These repeated actions are examples of patterns.  Ask students to identify patterns in the classroom system, such as the classroom schedule that is repeated each day or each week.

· Systems are interdependent.  Explain to students that many systems rely on other systems for things they need but cannot do or produce on their own.  When systems need each other in order to function, we say they are interdependent.  Inputs to a system often come from other systems.  For example, an electric system runs through a house, and a computer system has to get input from the electricity system to function.  Systems also provide outputs that are used by other systems.  For example, we can print information from the computer system and use it as input for learning in the classroom system.  Ask students to identify which of their systems examples are interdependent with one another.


	Notes:

	Opportunities for Differentiation:

Have students complete a Systems Worksheet as they revisit the same questions listed in the Assessment section to explore the system of the tribe as a societal system. 

	


Assessment/Evaluation:

In their scientific response logs, have the students respond to the following questions to explain how the town fields are a system:
1. What is the structure of the system? Include the elements, boundaries, inputs, outputs, and interactions.

2. What is the function of the system?

3. When is the system productive? 

4. When is the system dysfunctional?

5. What are some patterns of the system?  (Things that happen over and over again)

6. What other systems are interdependent with the system?
Correlation to Virginia Science Standards of Learning:

2.5
The student will investigate and understand that living things are part of a system.  Key concepts include

c) living organisms are interdependent with their living and nonliving surroundings; and

d) habitats change over time due to many influences.
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Lesson #4:  Observing Soil
Authors:  adapted by Pat Payne 

Lesson Length:  one session (30-40 minutes)
Instructional Objectives:
· The students will identify soil types through careful observation.
· The students will apply their understanding of soil types to the problem.
Materials and Handouts:
Different types of soil, either commercial or local, such as sandy, loam, or clay (cactus soil, general potting soil, backyard soil, etc.)

Hand lenses (magnifying glasses or hand-held microscopes)
Water

Newspaper

Pie plates, paper plates, or other flat containers to hold wet soil

Soils Observation Sheet 

Wet Soil Description Sheet

Soils - Open Compare and Contrast

Dig Deep for Good Ideas (Staple five sheets together to assemble students’ scientific response log)
	Instructions for the Teacher:


1. Soil is characteristically a mixture of various sizes of mineral and variable amounts of humus.  Ask the students to observe the samples of soil provided and to describe each.  Then ask that they describe and draw what they see on the handout entitled Soils Observation Sheet.  After they have used their “naked eyes,” give them hand lenses and ask that they repeat their observation, description, and drawing – but using the hand lens.  They should also try to separate mineral pieces from humus.

2. Give the students samples of labeled soil.  (Large pieces of newspaper as desk protection are advised.)  Using small amounts of water, they are to add water, smell the soil, and then rub a sample between their fingers and describe the feeling.  Have them record their observations on the handout entitled Wet Soil Description Sheet.  They can add more water (getting closer to mud) and note if smell or texture changes.  They should repeat the process with other types of soils and compare their findings.

3. Soils come in different types based on components: gravel, sand, loam, clay. Ask the students to determine the soil types at different locations such as at school, at home, and one other location of their choice (such as a vacant lot). You may want them to bring small samples of their soils, ¼ cup is enough.) Ask the class to compare and contrast the different samples and hypothesize why they are different in different locations. 

4. Have students partner with each other.  Each of the partners must have a soil sample collected from a different location.  Each set of partners should complete the Soils - Open Compare and Contrast sheet.
5. Have students respond to the following questions in their Dig Deep for Good Ideas scientific response log:  What might the condition of the soil tell us about the crop problem that your town is experiencing?  How would knowing the history of this region help us to determine the changes in the soil over time?

	Notes:

	Questions to Pose:

What is soil? What is topsoil?

How does soil differ from just broken up rock pieces?
Are some soils better for certain uses than others? Explain your answer.
What is the function of humus?
Why is it important to protect and preserve soil?
What might the condition of the soil tell us about the crop problem that your town is experiencing?

	


Assessment/Evaluation:

Soils Observation Sheet 
Wet Soil Description Sheet
Soils - Open Compare and Contrast Sheet
Correlation to Virginia Science Standards of Learning:

2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations.
2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

b) weathering and erosion of the land surface.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 
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Lesson #5:  Porosity of Soil
Authors:  adapted by Pat Payne 

Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will conduct experiments to explore porosity in soils.
· The students will apply their understanding of the porosity of soils to the problem.
Materials and Handouts:
Metric ruler


Clear plastic tubes (two), open at both ends, 6-8” long, at least ¾” diameter (aquarium tubing)

Cheesecloth or coffee filters

String/rubber bands


Soil samples (two types), approximately ¼ cup each tube – sandy soil, dense clay soil (measured either in a graduated cylinder or measuring cup)


Water (½ cup per tube)


Porosity of Soils Sheet

Dig Deep for Good Ideas scientific response log

	Instructions for the Teacher:

1. Cover one end of tube with cheesecloth and tie it tightly.

2. Using paper funnel to add soils, add dry sandy soil (cactus mix) to one tube and label.  Using paper funnel to add soils, add dry fine clay soil to the other (potting soils without vermiculite or perlite) and label.  Put in about 2” or 3” worth of soil.

3. Compact soils by jarring gently.

4. Pour pre-measured water into each tube.  Rest each tube in a separate jar or beaker with cheesecloth end down and measure water outflow over time (seconds or minutes).

5. Record findings on Porosity of Soils sheet.

6. Repeat steps 1 through 3 with new samples.

7. Place both tubes, cheesecloth end down, in a water bath (beaker with a cup of water or so).  Determine in which tube the water rises faster. After a period of time (a few hours or a day), ask students how the water levels compare in the tubes.

8. Record findings on Porosity of Soils sheet.

9. Have students respond to the following question in their Dig Deep for Good Ideas scientific response log:  How does soil porosity impact plant growth?  What is added to soils to improve porosity?


	Notes:

	Questions to Pose:

What is porosity?

What determines the porosity of different soils?

If a soil were composed mostly of sand would you expect it to be porous? Why or why not?

If a soil were composed mostly of clay, would you expect it to be porous?  Why or why not?

When is porous soil desirable?  When is it not desirable?  How does porosity relate to location of soil?

What else can you think of that is porous?


	

	Opportunities for Differentiation:

Research bentonite.  It is a swelling clay that when wet expands and becomes very slippery.  It causes structural damage to buildings and can move roads.  Where is it found?  What do we do when it is located?

What are the erosion problems in your area?

Find out about your county’s soil and percolation tests that are required before obtaining building permits.  What is required and why?

Study the relationship between soil porosity and septic systems.


	


Assessment/Evaluation:

Porosity of Soils Sheet
Dig Deep for Good Ideas scientific log responses
Special Notes to the Teacher:

Please monitor soil sampling on the school site so the students don’t dig holes all over the grounds. A large tablespoon is a sufficient quantity to work with. You might also choose to use a different site rather than the school, or have students bring samples to school.
Correlation to Virginia Standards of Learning:
Science
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b) observations are repeated to ensure accuracy;

c) two or more attributes are used to classify items;

d) conditions that influence a change are defined;

e) length, volume, mass, and temperature measurements are made in metric units (centimeters, meters, liters, degrees Celsius, grams, kilograms) and standard English units (inches, feet, yards, cups, pints, quarts, gallons, degrees Fahrenheit, ounces, pounds); and
f) pictures and bar graphs are constructed using numbered axes.
English
2.2 
The student will continue to expand listening and speaking vocabularies.

a)  Use words that reflect a growing range of interests and knowledge.

b)  Clarify and explain words and ideas orally.

2.3 
The student will use oral communication skills.

a)  Use oral language for different purposes: to inform, to persuade, and to entertain.

b)  Share stories or information orally with an audience.

c)  Participate as a contributor and leader in a group.
History/Social Studies

2.2 
The student will compare the lives and contributions of American Indian cultures of the past and present, with emphasis on the Powhatan of the Eastern Woodlands, the Lakota of the Plains, and the Pueblo peoples of the Southwest.

2.3 
The student will identify and compare changes in community life over time in terms of buildings, jobs, transportation, and population.

2.4 
The student will develop map skills by

c) comparing the climate, land, and plant life of these regions; and
d) describing how people in these regions adapt to their environment.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 
National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 
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Weathering and Erosion

Lesson #6:  Weathering
Authors:  adapted by Pat Payne 
Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will understand the natural processes through which the Earth’s surface is constantly changing.
· The students will be introduced to the various types of weathering.
Materials and Handouts:

Sand (from playground or other source)
Magnifying lens (for each team)

Pictures, reference materials or books regarding mechanical and chemical weathering 

Pictures of examples of weathering (continued heating or cooling of rocks; plant roots cracking or crumbling rocks; animals exposing new rock surfaces to wind)

	Instructions for the Teacher:
1. Have students view a spoonful of sand with a magnifying lens.

2. Use the questions from the “Questions to Pose” section to have students discuss what they are seeing, eventually bringing them to the point that they ask, “How are these little rocks formed or made?”

3. As a class, discuss the two kinds of weathering processes – mechanical (or physical) weathering and chemical weathering.  Define each type of weathering.  

4. Lead class discussion of weathering using the pictures you have collected. 

5. Walk outside to look for examples of weathering (cracks in sidewalk, crumbling edges of curbs, worn bricks, etc.)


	Notes:

	Questions to Pose:
What do you see?

What do the particles look like?

Where do you think the particles come from?

How do you think they are made?

What forces in nature might help to make these particles?

	


Assessment/Evaluation:

Discussion

Correlation to Virginia Science Standards of Learning:
2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

b) weathering and erosion of the land surface.
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Lesson #7:  Erosion
Authors:  adapted by Pat Payne 
Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will become familiar with the various types of erosion.

· The students will apply their understanding of erosion to the problem.
Materials and Handouts:
Reference materials, pictures, and books regarding erosion

Dig Deep for Good Ideas scientific log responses
	Instructions for the Teacher:
1. Do an Internet search for images of erosion, or use the pictures provided.

2. Take students on a tour around the school grounds (or somewhere close by), pointing out various examples of erosion from water or wind.

3. Some examples of erosion you may find: wind erosion that has left tree or shrub roots exposed; an open exposed area where wind creates dust; soil being washed away in a newly disturbed area (a gully may form); splash erosion of the soil from raindrops may be indicated by particles of soil splashed up on the building; a nearby stream that is washing away soil from the bank.

4. Have the students comment on what they observe.  What process is taking place?  
5. In the classroom have students formulate their own definition of erosion.  Discuss and have the class agree on a definition.  Then have students consider and discuss if man can cause erosion.  If so, how?

6. Have students write responses in their Dig Deep for Good Ideas scientific response logs for the following questions: What weathering and erosion processes seem to be occurring in your tribal fields?  What might be some of the causes for the weathering or erosion?


	Notes:

	Questions to Pose:

What is erosion?

How is erosion different from weathering?

What factors in nature cause erosion?

Can people cause erosion?

What methods can people use to prevent erosion?


	

	Opportunities for Differentiation:

Make a booklet about the various types of natural disasters (fires, floods, storms, droughts, blizzards) and explain how they might affect the weathering of rock and soil.


	


Assessment/Evaluation:

Dig Deep for Good Ideas scientific log response.
Correlation to Virginia Science Standards of Learning:
2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

b) weathering and erosion of the land surface.
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Lesson #8:  Influence of Weather Patterns on Activities and Dress
Authors:  adapted by Pat Payne 

Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will collect and graph weather data.
· The students will apply their understanding of weather patterns to the problem.
Materials and Handouts:
Long-term weather data from Greensville or Martinsville (or elsewhere in Virginia)

Dig Deep for Good Ideas scientific log responses

	Instructions for the Teacher:
1. Observe and describe long-term weather data with students.
2. Using the long-term data, have students create a graph to depict weather patterns (i.e., precipitation) over long periods of time (months or years).  Discuss the graphs.
3. Have the students respond in their scientific logs to the following prompt:  Describe how daily weather conditions influence your personal activities and dress.

	Notes:

	Questions to Pose:

What weather patterns do the data show us?

How would these weather patterns affect plant growth?

What might occur when there is too much precipitation?

What might occur when there is too little precipitation?

How would your life be different if scientists could make accurate long-term weather predictions?


	

	Opportunities for Differentiation:

Have the students create and videotape a weather forecast.  Students could work in groups to write scripts, make weather maps, be a film crew, be the announcer, and be the meteorologist.


	


Special Notes to the Teacher:
Long-term weather data may be available for your area from your county extension service, radio stations, chamber of commerce, local newspaper, or local TV news channels.  The National Oceanic and Atmospheric Administration (NOAA-- http://www.noaa.gov/) also has extensive databases and information on both weather patterns and climate change.  Ask your students’ parents, too—they often have great contacts.  If you collect weather data with your students, save the data and use it with your class next year!
Correlation to Virginia Science Standards of Learning:

Science:

2.5 
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and

b) habitats change over time due to many influences.

2.6 
The student will investigate and understand basic types, changes, and patterns of weather.  Key concepts include

a) temperature, wind, precipitation, drought, flood, and storms; and

b) the uses and importance of measuring and recording weather data.
2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

a) effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy); and

b) weathering and erosion of the land surface.
2.8 
The student will investigate and understand that plants produce oxygen and food, are a source of useful products, and provide benefits in nature.  Key concepts include

a) important plant products (fiber, cotton, oil, spices, lumber, rubber, medicines, and paper);

b) the availability of plant products affects the development of a geographic area; and

c) plants provide homes and food for many animals and prevent soil from washing away.
English

2.2 
The student will continue to expand listening and speaking vocabularies.

a)  Use words that reflect a growing range of interests and knowledge.

b)  Clarify and explain words and ideas orally.

2.3 
The student will use oral communication skills.

a)  Use oral language for different purposes: to inform, to persuade, and to entertain.

b)  Share stories or information orally with an audience.

c)  Participate as a contributor and leader in a group.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard D: Earth and Space Science: 
As a result of their activities in grades K-4, all students should develop an understanding of

· Properties of earth materials 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments
Project PROMISE

Life Science Curriculum

Second Grade
Plants

Lesson #9:  Classification of Plants
Authors:  adapted by Pat Payne 
Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will classify plants in various ways.
· The students will be introduced to the concept of biome.
Materials and Handouts:

Table of Plant Types 
Fruit or Vegetable? Graphic Organizer

	Instructions for the Teacher:
1. Draw a picture of a marigold or zinnia plant and ask students to label all the parts and identify the function of each part.
2. Have students complete the graphic organizer entitled Fruit or Vegetable? Discuss the differences between fruits and vegetables.  Ask students to explain why they categorized the foods as they did.  Discuss the fact that cucumbers, squash, and tomatoes are classified as both fruits and vegetables. 
3. Define “plant.”  Ask students to define “weed.”  (A plant out of place.  Roses are weeds in a wheat field.)
4. Present the concept of biome – a large area that has a distinctive climate and organisms.  Brainstorm a class list of all the biomes students know and create biome charts with moving groups—each group has two minutes to add two facts to each chart.  Supplement the list with research.  Identify a local biome. (See http://www.ucmp.berkeley.edu/glossary/gloss5/biome/ for more biome information.)

	Notes:

	Questions to Pose:
What different types of plants are there?

How can one distinguish between fruits and vegetables?

Do all plants have flowers?  What use are flowers?

What is a biome and what is the deciding factor in the growth of plants within that biome?

How does a desert compare to a grassland?

How are tundras different from mountains?  How are they similar?


	

	Opportunities for Differentiation:
Have students create an alphabetical chart of all of the fruits and vegetables they can remember.  This could be done as a competition between groups.
Students can create biome books.


	


Assessment/Evaluation:

Table of Plant Types 
Fruit or Vegetable? Graphic Organizer
Correlation to Virginia Science Standards of Learning:

2.4 
The student will investigate and understand that plants and animals undergo a series of orderly changes in their life cycles.  Key concepts include

b) flowering plants undergo many changes, from the formation of the flower to the development of the fruit.
2.5 
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and

b) habitats change over time due to many influences.

Project PROMISE

Life Science Curriculum

Second Grade
Lesson #10:  Growth of Plants in Specific Areas, Part I
Authors:  adapted by Pat Payne 

Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· To explore the uses of different types of plants.
· To explore the impact of specific locations on plant types.
· The students will apply their understanding of plants to the problem.
Materials and Handouts:

Selecting Plants for a Specific Area 
Plants That Should Not Go in the Town Fields 

	Instructions for the Teacher:
1. NOTE: The media specialist may be a great resource in helping students to explore how plants are influenced by climate, location, and land use.  Allow time for students to research information regarding different plant types and their needs for healthy growth. 

2. Students complete Selecting Plants for a Specific Area sheet as they conduct their research. 
3. Since re-planting is always a goal in an agricultural or grazing area, students should decide what plants should be selected for inclusion in the tribal fields. Plant selection should be based on the information students have about the needs of the plants, the goals they are trying to achieve in the project, and the constraints of the area.  Teacher and students should discuss what the important criteria should be.  Students complete the Plants That Should Not Go in the Town Fields Sheet. 

4. Students then discuss choices and select the plants for the area (i.e., the town fields).  This information should be used in a later lesson when deciding a planting plan for this ecosystem.

5. Allow time for students to generate lists of plants they would like to see considered as candidates for the ecosystem.  Help students collect resource materials about plants and plant growth. 
6. Have students respond to the following questions in their Dig Deep for Good Ideas scientific response log:  What kinds of plants should be included in the town’s ecosystem?  What kinds of plants will the tribe need to survive?

	Notes:

	Questions to Pose:
What will we need to know about the plants in order to make our selection?

What do we already know about how plants grow?

Do all plants grow the same?

How should the plants we select be alike?

What are some uses of plants?

Why would the people in the village be interested in multiple uses of plants?

Why do some fields lie “fallow” for years?


	


Correlation to Virginia Science Standards of Learning:


2.8 
The student will investigate and understand that plants produce oxygen and food, are a source of useful products, and provide benefits in nature.  Key concepts include

a) important plant products (fiber, cotton, oil, spices, lumber, rubber, medicines, and paper);

b) the availability of plant products affects the development of a geographic area; and

c) plants provide homes and food for many animals and prevent soil from washing away.
Project PROMISE

Life Science Curriculum

Second Grade
Lesson #11:  Growth of Plants in Specific Areas, Part II
Authors:  adapted by Pat Payne 

Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will compare various types of plants and apply the information to the problem.
Materials and Handouts:

Selecting Plants for a Specific Area 
Plants That Should Not Go in the Town Fields 
	Instructions for the Teacher:
1. Brainstorm ideas of plants that would be good candidates to be considered for the ecosystem.

2. Divide plants on the list into three groups.  (food for people, food for animals, ornamentals; fruit/vegetable, grains, timber; or other categories of your choice)

3. Debate the advantages and disadvantages of selecting certain plants over others.

4. Establish a finalized list of plants to include in the ecosystem.


	Notes:

	Questions to Pose:
Which plants should we keep on the list?  Why?

Which plants should we remove from the list?  Why?


	

	Opportunities for Differentiation:

Map a local site (ecosystem) 2m x 2m plot.  Draw all physical features. Identify organisms found on the plot.  (Consider using symbols and a symbol key rather than drawing each organism.) Identify producers and consumers on your map.
Have some students research the final list of plants to see which of those plants would have been available to the American Indians in the 1600s, and which plants were introduced to this continent at a later time.

	


Assessment/Evaluation:

Selecting Plants for a Specific Area 
Plants That Should Not Go in the Town Fields 
Dig Deep for Good Ideas scientific log responses

Special Notes to the Teacher:
Allow students sufficient time to investigate and research plants in various ecosystems so that they have a strong knowledge base prior to making decisions about which plants would be best for the town ecosystem.  Setting up a classroom resource center stocked with books about plants and factors that affect their growth will assist students in their quest for information.
Correlation to Virginia Science Standards of Learning:


2.4 
The student will investigate and understand that plants and animals undergo a series of orderly changes in their life cycles.  Key concepts include

b) flowering plants undergo many changes, from the formation of the flower to the development of the fruit.
2.5 
The student will investigate and understand that living things are part of a system.  Key concepts include

a) living organisms are interdependent with their living and nonliving surroundings; and

b) habitats change over time due to many influences.

2.7 
The student will investigate and understand that weather and seasonal changes affect plants, animals, and their surroundings. Key concepts include

a) effects on growth and behavior of living things (migration, hibernation, camouflage, adaptation, dormancy).

2.8 
The student will investigate and understand that plants produce oxygen and food, are a source of useful products, and provide benefits in nature.  Key concepts include

a) important plant products (fiber, cotton, oil, spices, lumber, rubber, medicines, and paper);

b) the availability of plant products affects the development of a geographic area; and

c) plants provide homes and food for many animals and prevent soil from washing away.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Life cycles of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments
Project PROMISE

Life Science Curriculum

Second Grade
Introduction to Experimental Design
Lesson #12:  Planning an Experiment
Authors:  adapted by Pat Payne 
Lesson Length:  one session (30-40 minutes)
Instructional Objectives: 

· The students will be introduced to experimental design. 
· The students will design and conduct an experiment on the needs of plants.
Materials and Handouts: 

Transparencies of Science Experiment lab sheets 
Marigold, zucchini seeds, or potted seedlings

Potting soil, sandy soil, cactus soil (if available)

Three three-inch plant pots per team

Three cans with tops and bottoms removed (Coffee cans work best for this experiment.)

One intact dark plastic coffee can lid

Metric ruler
Procedure for Experiment on the Effects of Light, Water, and Soil on Plant Growth 

Experiment Decisions Worksheets
Light Experiment Data 
Need to Know board

Independent Experiment Data 
Science Experiments lab sheets

Comparing Plant Growth 
	Instructions for the Teacher:

1. Present a transparency of the Science Experiment lab sheets that list title, hypothesis, independent variable, dependent variable, constants, control, observations/measurements, procedure, and conclusion.  Use the question “What local conditions affect plant growth?” to introduce the sections of the Science Experiment sheets and engage students in discussion about how an experiment might be set up to measure the effects of the local conditions on plant life.  Be prepared to provide examples of each section of the lab sheets for the discussion.  Record students’ responses and your examples on the transparencies as you work through the experimental design.
2. Guide students through a teacher-directed experiment designed to test if plants need sunlight.
3. Follow the procedure outlined for the experiment on the Procedure for Experiment on The Effects of Light, Water, and Soil on Plant Growth sheet. 
4. Have students fill in their Experiment Decisions worksheets as the discussion proceeds.
5. Students will need to gather data on plant growth in this experiment for three weeks.  Conclusions about the experiment can be drawn from the data at the end of the three-week experiment.  Data should be recorded on the Light Experiment Data Sheet.  As students discuss their conclusions they relate the data to the problem (i.e., the American Indian child and the unproductive town fields).  They will need to decide how to communicate their results to the tribal council (Tribal Council Report Form).
6. Students define a question from the Need to Know board that can be answered by doing an experiment. (The class completed this board during the first Project PROMISE lesson.)  For example, they might have asked, “What is the effect of different amounts of water on plant growth?” or “What is the effect of different types of soil on plant growth?”  Independently, students need to form a hypothesis, identify variables, define controls, and conduct the experiment.  Students record the data on Independent Experiment Data Sheet.

7. Coach students through their experiments.  This includes helping students design the experiment so that it will test the effects of water or different soil on plant growth.  Students should use the Experiment Decisions worksheet and Science Experiments lab sheets to help them structure their work.

	Notes:

	Questions to Pose: (Questions relate to the specific experiment the teacher chooses to conduct.)

What do you think will happen if the light changed somehow?  Why?

What else might change?

Could more than one thing change?

What do you think would be a good hypothesis?

What would be another hypothesis? 

What do you think would be the best hypothesis?  Why?

How much do plants need to be watered?

What do you have to do to find out?

What is the independent variable?  Dependent variable?  Control?  Constants?

What are you looking for?
How could you design an experiment to find out?
How might the results of these experiments help you to understand the problem in the village?

	

	Opportunities for Differentiation:

Students may complete the Comparing Plant Growth chart to compare and contrast the growth of the three plants that receive varying amounts of sunlight.


	


Special Notes to the Teacher:

Given the time constraints of this project, you might want to begin with small plants instead of waiting for seeds to sprout, or plan ahead to plant the seeds in time to have small seedlings for this experiment.  You may prefer to have the students work in groups to collect and record the data.
Assessment/Evaluation:
Teacher observation of effective use of experimental design as a scientific tool
Quality of students’ data records
Student letters and visual presentations to the tribal council making recommendations regarding the crop problem (See tribal council letter and Visual Presentation Rubric) 
Correlation to Virginia Science Standards of Learning:
2.1 
The student will conduct investigations in which

a) observation is differentiated from personal interpretation, and conclusions are drawn based on observations;

b) observations are repeated to ensure accuracy;

c) two or more attributes are used to classify items;

d) conditions that influence a change are defined;

e) length, volume, mass, and temperature measurements are made in metric units and standard English units;

f) pictures and bar graphs are constructed using numbered axes;

g) unexpected or unusual quantitative data are recognized; and

h) simple physical models are constructed.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 
Project PROMISE

Life Science Curriculum

Second Grade
Problem Resolution

Lesson #13:  Tribal Council, Part I
Authors:  adapted by Pat Payne 
Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will synthesize and integrate the information they have learned throughout the unit in order to recommend solutions to the problem.
Materials and Handouts:
Tribal Council Report Form
Need to Know board

Ideas to Include 
Tribal Council Presentation Guidelines
Rubrics for Persuasive Writing and Tribal Council Visual Presentation
	Instructions for the Teacher:
1. Individual or small groups of students will be responsible for reporting on the specific recommendations for the tribal council.  Students complete the Tribal Council Report Form in order to organize their recommendations for presentation.  Each individual or small group must prepare a visual (chart, poster, graph, etc.) to enhance the presentation.
2. In order for the students to become more involved in their role as tribal council members, they may want to have traditional American Indian names, or have other visual reminders of their role.  Remind them to keep their discussion and writing focused on the topic of how their town is affected.

	Notes:

	Questions to Pose:
What information is critical for the tribal council to know in order to understand the situation in their fields?
Why is this information important?
What would be the best way to communicate these results?
Which would be best presented visually? Which through oral presentation?

	


Correlation to Virginia Standards of Learning:

English

2.2 
The student will continue to expand listening and speaking vocabularies.

a)  Use words that reflect a growing range of interests and knowledge.

b)  Clarify and explain words and ideas orally.

2.3 
The student will use oral communication skills.

a)  Use oral language for different purposes: to inform, to persuade, and to entertain.

b)  Share stories or information orally with an audience.

c)  Participate as a contributor and leader in a group.

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments
Project PROMISE

Life Science Curriculum

Second Grade
Lesson #14:  Tribal Council, Part II
Authors:  adapted by Pat Payne 
Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will synthesize and integrate the information they have learned throughout the unit and write or present their recommendations for the solution of the problem.
Materials and Handouts:
Hamburger Model Sheet
Need to Know board

Ideas to Include Sheet

Tribal Council Presentation Guidelines
Rubrics for Persuasive Writing and Tribal Council Visual Presentation
	Instructions for the Teacher:
1. To familiarize students with the expectations for this section of the unit, read over Tribal Council Presentation Guidelines with them. 
2. Using the information that they have gathered about types of plants best suited to the area of the tribal fields and the conditions that affect the successful growth cycle of plants in those fields, students will complete reports using persuasive writing to prepare for their presentation to the tribal council of their proposed plan of action to resolve the problem. Students may also refer to the information posted on the Need to Know board to facilitate this task.  Use the Ideas to Include sheet to help students think of the information that they want to present in their report.  The teacher may need to review the parts of the Hamburger Model with the students in order to structure and guide their composition of the persuasive writing.  Also review the Rubrics for Persuasive Writing and Tribal Council Visual Presentation with the students.
3. Have the students (or teams of students) present their findings to the class (tribal council).  Let the tribal council discuss and come to an agreement on a possible solution to the plant problem.

	Notes:

	Questions to Pose:
What have you learned that helped you solve this problem?

What is your recommendation on how to help the town?

	


Special Notes to the Teacher: 
You may choose to have the students work in groups to recommend solutions to the plant problem in the town.
Assessment/Evaluation:
Rubrics for Persuasive Writing and Tribal Council Visual Presentation
Correlation to Virginia Standards of Learning:



English:

2.3 
The student will use oral communication skills.

a)  Use oral language for different purposes: to inform, to persuade, and to entertain.

b)  Share stories or information orally with an audience.

c)  Participate as a contributor and leader in a group.

d)  Summarize information shared orally by others.

Project PROMISE

Life Science Curriculum

Second Grade
Lesson #15:  Final Assessment
Authors:  adapted by Pat Payne 
Lesson Length:  one session (30-40 minutes)
Instructional Objectives:

· The students will complete an assessment to determine their understanding of the concepts learned in the unit.
Materials and Handouts:
Final Content Assessment

Experimental Design Assessment 

Final Content Assessment Scoring Protocol (2-sided)

Experimental Design Assessment Scoring Protocol (2-sided)

	Instructions for the Teacher:

1. Have the students complete both the final content assessment pages.  Complete the experimental design assessment page as a class activity.
2. Save these documents in a secure place.  You will want to compare them to the pre-assessments that the students completed at the beginning of the unit.

	Notes:

	Questions to Pose:

What have you learned from doing this unit?

If you could change one thing about this unit, what would it be?

What was your favorite part of the unit? 


	


Unit Extension Activities for Use with High Ability Students

· Research bentonite.  It is a swelling clay that when wet expands and becomes very slippery.  It causes structural damage to buildings and can move roads.  Where is it found?  What do we do when it is located?

· Investigate radon gas in houses.  Soils or rocks around house foundations or basements frequently release radon.  It is harmful in sufficient quantity to humans.  What are the local building rules about radon?  How is it formed?  How do we test for it?

· Find out about county soil and percolation tests that are required before obtaining building permits.  What is required and why?

· Study the relationship between soil porosity and septic systems.

· Choose a natural disaster or event that might occur and research the changes that would occur to the land forms and the plants in the area of the disaster.

· Research, then build models of tools that can help to measure the weather.

· Have some students research plants in various categories: tree, shrub, flowering, non-flowering, annual, perennial, edible, etc.
· Students can compare and contrast biomes using graphic organizers such as Venn diagrams, double bubble maps, etc.

· Investigate “herbicides.”
· Research kudzu vine, water hyacinth, phragmites, purple loosestrife, or other non-native invasive species that have taken over an area and killed native species.
· Research your final list of plants to see which of those plants would have been available to the American Indians in the 1600s, and which plants were introduced to this continent at a later time.
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