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Miller’s Pond Problem Statement

“Here it is, the first day of school and it is finally raining”, your mother says, “and it is really coming down hard!  Imagine, a whole summer with no rain at all, and then rain on the first day of school!”  

Today you start first grade and you can hardly contain your excitement when your mother drops you off at the front door of Center School.  It seems like just yesterday when you were in kindergarten!  Your favorite spot in the entire school was the wonderful little pond called Miller’s Pond that was right outside the kindergarten hall.  You rush down the hall today, hoping to get a glance at your pond as you find your new classroom and your new teacher, Mrs. Mudd.  You spot her classroom door and rush in.  Mrs. Mudd gives you a warm smile of welcome and warns you- “Watch your step!  We had a mudslide last night!”

As you look around your new classroom, you cannot believe your eyes.  Mud is everywhere, but especially by the door to the playground.  The custodians are mopping furiously, but the mud just keeps pouring under the door.  “I hope Miller’s Pond isn’t flooded” you think, and try to peek out the classroom window at the pond.  At that very moment your friend Sandy comes in from the bus drop off.  “You should see all of the mud there!” she exclaims.  

“Did you get a look at Miller’s Pond?” you ask Sandy.

“You can’t see it from the new bus drop-off, but I checked it yesterday, and something is wrong!  It doesn’t look like it did last spring.”

“Why is mud coming through your door, Mrs. Mudd?” you ask, “and what is wrong with Miller’s Pond?”

“I don’t know”, says Mrs. Mudd, “but we will make that problem our first project in first grade.  We need to figure out where all of this mud is coming from, and why Miller’s pond looks so different.”


“Oh, boy!” your friend Sandy exclaims, “That means some of Mrs. Mudd’s famous science experiments!”

Project PROMISE

Life Science Curriculum

First Grade
Miller’s Pond: Introduction to the Problem
Lesson #1:  Miller’s Pond Problem, Part I
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will be introduced to the unit problem:  What’s wrong with Miller’s Pond?
Materials and Handouts:

Problem Statement
Need to Know board

Chart paper

	Instructions for the Teacher:   

1. Read the problem statement to the students.  The teacher might want the students to identify key words and phrases as they organize the elements of the problem.  Use the Need to Know board to help students identify what they know and what they need to know.

2. 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.

3. Prioritize the Need to Know board questions from most to least critical.  Debate reasons for prioritizing choices.

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

	Notes:

	Questions to Pose:
What is going on with Miller’s Pond?

How has Center School changed over the summer?

What will Mrs. Mudd and her students have to investigate?

What questions have Mrs. Mudd’s students asked?

What questions do you have about Miller’s Pond?

What seems to be the main problem?  Why?

Are there other problems?

What might cause a pond to be ruined?  Why do you think that?

Where can we find answers to these questions?

	


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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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Lesson #2:  Miller’s Pond Problem, Part II
 Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will begin to explore what they need to do to solve the unit problem:  What’s wrong with Miller’s Pond?
Materials and Handouts:

Problem Statement

Need to Know board

Center School and Miller’s Pond

Chart paper

My Pond Journal (made from lined paper and provided cover sheet)

	Instructions for the Teacher :  

1. Ask students if they have any new ideas about what is going on at Miller’s Pond. Re-read handout, if necessary.   Produce the Center School and Miller’s Pond handout and read aloud.  Use this and the student generated ideas to revise the Need to Know board.  This becomes a learning agenda for the class, and you will return to the Need to Know board at the end of each lesson in the unit.

2. Have students add new information to the “What We Know” list, on the Need to Know board (definitions of words, etc.).

3. Have students look back over the Need to Know board and identify (1) what questions they have answered; and (2) what new questions arise out of their new information.

4. Ask students what they now think they are going to need to know in order to solve the problem.
5. Prioritize the list based in part on students’ suggestions.

	Notes:

	Questions to Pose:
What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?  Why?

Is the problem different today than it was yesterday?  How?

How are we going to solve this problem?

Which do you think is most important to learn right now?

	


Special Notes to the Teacher:
Depending on local conditions, pond may be changed to river, creek, lake, etc.
Assessment/Evaluation:
Students create a journal entry that has them state their view of what the problem is they are investigating.  

Students predict the cause of the problem, based on what they know so far.  

Students include a picture of the problem, as they see it at this time.
Correlation to Virginia Science Standards of Learning:
1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).
1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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Miller’s Pond: Introduction to Systems
Lesson #3:  The Classroom as a System
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)

Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will be introduced to the concept of systems.
Materials and Handouts:

Systems in our World

Chart paper

	Instructions for the Teacher:   

1. Using the teacher’s desk as an example, discuss the concept of a system.

2. Use the Systems worksheet and model the parts of a system.

3. Have the students complete a second worksheet, but using their own desk as the example.
4. If the students are already familiar with systems, review the concepts briefly and ask them to choose a system to explain.

	Notes:

	Questions to Pose:
What is “input” in a desk system?

What is “output” in a desk system?

What are the elements of a desk system?

What are the boundaries of a desk system?

Are there interactions of things in a desk system?  What are they?

	


Assessment/Evaluation:
Discussion and worksheets
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First Grade

Miller’s Pond: Introduction to Systems

Lesson #4:  Miller’s Pond as a System
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will apply the concept of systems to the problem of Miller’s Pond.
Materials and Handouts:


Systems in our World
Need to Know board
Chart paper

My Pond Journal

	Instructions for the Teacher:   

1. Ask students if Miller’s Pond could be a system.  Suggest that the class work together to complete the systems worksheet for Miller’s Pond.

2. Have students add new information to the “What We Know” list, on the Need to Know board (definitions of words, etc.).

3. Have students look back over the Need to Know board and identify (1) what questions they have answered; and (2) what new questions arise out of their new information.

4. Ask students what they now think they are going to need to know in order to solve the problem.

5. Prioritize the list based in part on students’ suggestions.

	Notes:

	Questions to Pose:
What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?

Is the problem different today than it was yesterday?

How are we going to solve this problem?

Which do you think is most important to learn right now?

	


Assessment/Evaluation:
Students create a journal entry in their Pond Journals that has them depict the Miller’s Pond system, either with words, pictures, or both.  Key parts of the system should be labeled.
Correlation to Virginia Science Standards of Learning:
1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).
1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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First Grade

Miller’s Pond: Animals All Around Us
Lesson #5:  Virtual Field Trip to Miller’s Pond 

Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will understand that animals have life needs, functional parts, and can be classified based on their characteristics. 
· The students will apply these concepts to the problem of Miller’s Pond.
· The students will investigate the plant life at Miller’s Pond.
Materials and Handouts:

Chart paper

Miller’s Pond Virtual Field Trip PowerPoint or overhead transparency
My Pond Journal

	Instructions for the Teacher:   

1. Take students on a virtual field trip to Miller’s pond, using the slides as overheads, handouts, or PowerPoint presentation.

2. Explain and model the parts of the Miller’s Pond system that relate to animal life in a pond system.  Have students measure the plants, on the “before” and “after” slides.  Ask them to predict first and then measure.

3. Have the students complete a journal entry describing their trip to Miller’s Pond.

	Notes:

	Questions to Pose:
What is the problem at Miller’s pond?

What changes seem to have taken place at Miller’s Pond?

What evidence of living things do you see at Miller’s Pond?

What senses can you use to investigate Miller’s Pond?

What new questions do you have about the problem at Miller’s Pond?

	


Assessment/Evaluation:
Students complete a journal entry showing and describing the changes at Miller’s Pond.
Correlation to Virginia Science Standards of Learning:

1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).

1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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Miller’s Pond: Animals All Around Us

Lesson #6:  Building a Frog Pond
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will understand that animals have life needs, functional parts, and can be classified based on their characteristics. 
· The students will apply these concepts to the problem of Miller’s Pond.
· The class will set up a frog pond in the classroom and conduct ongoing observations.
Materials and Handouts:

A chart, book or video clip with information about the life cycle of frogs
Chart paper 

Aquarium and supplies 

Setting up your frog pond instructions

My Pond Journals

	Instructions for the Teacher:   

1. Share information about the life of frogs with the students.  Ask students to list the things frogs need from a pond system to survive.  Students should settle on light, food, air, and water.

2. As a class, “build” a class pond, using a 10 gallon aquarium, plants, gravel, and either frog eggs or small tadpoles.  This will serve as the class pond for ongoing observations.  Water for the pond needs to sit in an open container for at least 24 hours before adding the eggs or tadpoles.
3. Have students add new information to the “What We Know” list, on the Need to Know board (definitions of words, etc.).

4. Have students look back over the Need to Know board and identify (1) what questions they have answered; and (2) what new questions arise out of their new information.  

5. Ask students what they now think they are going to need to know in order to solve the problem.

	Notes:

	Questions to Pose:
What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?

Is the problem different today than it was yesterday?

How are we going to solve this problem?

Which do you think is most important to learn right now?

	


Assessment/Evaluation:
Students create a journal entry in their Pond Journals that has them depict the four things animals need to survive.
Correlation to Virginia Science Standards of Learning:
1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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Miller’s Pond: Animals All Around Us

Lesson #7:  Animals Around the School
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will understand that animals have life needs, functional parts, and can be classified based on their characteristics. 
· The students will apply these concepts to the problem of Miller’s Pond.
· The students will walk around the school to observe animals or evidence of animals in the area.
· The students will classify the animals they have observed.
Materials and Handouts:

Digital camera (optional)
My Pond Journals

Need to Know board

	Instructions for the Teacher:
1. Take the students on a field trip around the school, asking the question, “What kinds of animals are there?”

2. Teacher will take digital photographs of animals encountered on the walk (or have students take notes to remember what they see).  These might include insects, frogs, butterflies, squirrels, dogs, cats, birds, or farm animals.  The students may also look for evidence of animals, such as spider webs, a feather, chewed leaves, etc.
3. Have students first summarize their field trip observations in words and drawings in their Pond Journals.  Students then create a class book called “Animals All Around Us.”  

4. Brainstorm categories of animals based on characteristics.

5. Create a class “classification” of the neighborhood animals.

6. Each student chooses one animal, writes a description of their animal, and teacher can either add a digital photo or have the student illustrate.  Students need to research their animal and address their physical characteristics, life needs, body coverings, and habitats.

7. Have students look back over the Need to Know board and identify (1) what questions they have answered; and (2) what new questions arise out of their new information.


	Notes:

	Questions to Pose:
What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?

Is the problem different today than it was yesterday?

How are we going to solve this problem?
Which do you think is most important to learn right now?

	

	Opportunities for Differentiation:

Charm a snake (see activity page)

	


Assessment/Evaluation:
Journal entries and class book about animals.

Correlation to Virginia Science Standards of Learning:

1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics. Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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Miller’s Pond: Animals All Around Us

Lesson #8:  Pond Life
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one thirty minute session

Instructional Objectives:

· The students will understand that animals have life needs, functional parts, and can be classified based on their characteristics. 
· The students will apply these concepts to the problem of Miller’s Pond.
· The students will discuss the system of a pond and what elements are needed to maintain a healthy pond.
· The students will observe and discuss changes in the classroom frog pond.
Materials and Handouts:

Book about pond life
Chart paper

Class frog pond

My Pond Journals


Need to Know board
	Instructions for the Teacher:  
1. Read a book about pond life, or provide information about ponds.  Ask students to list in their Pond Journals the things that animals need to live in a pond system.  Students should include light, food, air, and water.

2. Revisit the class pond.  Observe the changes in this system since it was started.  Identify the four things in the aquarium that are essential for sustaining the life of the tadpole.

3. Compare the class pond to Miller’s Pond.  Are there any differences between these two ponds?

4. Have students add new information to the “What We Know” list, on the Need to Know board (definitions of words, etc.).

5. Have students look back over the Need to Know board and identify (1) what questions they have answered; and (2) what new questions arise out of their new information.

6. Ask students what they now think they are going to need to know in order to solve the problem.

	Notes:

	Questions to Pose:
What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?

Is the problem different today than it was yesterday?

How are we going to solve this problem?

Which do you think is most important to learn right now?

	


Assessment/Evaluation:
Students create a journal entry that compares the class pond to Miller’s Pond.  Students should draw the four things animals need to survive in each of those environments.
Correlation to Virginia Science Standards of Learning:
1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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Miller’s Pond: Plants All Around Us
Lesson #9:  Parts of a Plant
Unit Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one 30-minute session

Instructional Objectives:

· The students will understand that plants have life needs, functional parts, and can be classified based on their characteristics.
· The students will apply these concepts to the problem of Miller’s Pond.
· The students will gain an understanding of the parts of plants by examining the roots of small plants.
Materials and Handouts:
Chart paper

My Pond Journals

Need to Know Chart
Water-soaked lima beans

Paper towels

Sandwich-size zipper-type bags

Newspaper

A small plant with flower (cell packs are great)

Small brush or paintbrush

Parts of a Plant Handout

Plant Parts Overhead
	Instructions for the Teacher:   

1. Divide class into small groups of 2 to 4 students.  Give each group a small flowering plant on newspaper and a soft brush.  Each student also needs the Parts of a Plant handout.

2. Students gently remove the plant from the pot and place on the newspaper.  They first carefully brush away the soil from the roots.

3. Each student should identify the plant parts (leaves, stems, flowers, and roots).  These may be listed on the chalkboard as they are discovered by students.

4. Have each student illustrate their plant and diagram the parts on the Parts of a Plant handout.

5. At the end of this session, return to the Miller’s Pond problem and the Need to Know board.

	Notes:

	Questions to Pose:

What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?

Is the problem different today than it was yesterday?

How are we going to solve this problem?

Which do you think is most important to learn right now?

	

	Opportunities for Differentiation:

Lima Bean Observation

	


Assessment/Evaluation:
Parts of a Plant Handout
Need to Know board
Correlation to Virginia Science Standards of Learning:

1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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Life Science Curriculum

First Grade

Miller’s Pond: Plants All Around Us

Lesson #10:  Plant Cycles
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one 30-minute session

Instructional Objectives:

· The students will understand that plants have life needs, functional parts, and can be classified based on their characteristics.
· The students will apply these concepts to the problem of Miller’s Pond.
· The students will gain an understanding of the life cycle of a bean plant.
Materials and Handouts:

Chart paper

Plant Cycle Transparency

My Pond Journals

Need to Know board
	Instructions for the Teacher:  

1. Pose the question, “What do we know about how a seed becomes a plant?  (This can be done through a KWL chart on either the board or on a transparency, or with the handouts provided.)  Write student responses under the K column.

2. Ask students the question, “What would you like to know about how seeds become plants?”  You may have to offer prompts to encourage student responses.  These prompts could refer back to what the students already know.  They will have to be guided to understand that seeds do not simply become plants but go through a process that begins with a seed and results in a plant and finally returns back to a seed.

3. Place the Plant Cycle transparency on the overhead projector to further prompt the students into responding, or use the handouts provided.   This should give them a much clearer understanding that the seed goes through a cycle during its life span.  Record student responses.

4. Return to the KWL graphic organizer and ask students what they have learned about the plant cycle.  Record their answers under the “L” of the graphic organizer.
5. In their Pond Journals, have students describe the new system that they created for a lima bean, and predict what will happen to the bean.  Students should be encouraged to include illustrations and diagrams.


	Notes:

	Questions to Pose:
Bring the students back to the problem at Miller’s Pond.  What might have happened to the plant cycle over the summer?

What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?

Is the problem different today than it was yesterday?

How are we going to solve this problem?

Which do you think is most important to learn right now?

	


Assessment/Evaluation:
Transparency responses

KWL chart

Correlation to Virginia Science Standards of Learning:

1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).
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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
Project PROMISE

Life Science Curriculum

First Grade

Miller’s Pond: Plants All Around Us

Lesson #11:  Bean Experiment
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one 30-minute session

Instructional Objectives:

· The students will understand that plants have life needs, functional parts, and can be classified based on their characteristics.
· The students will apply these concepts to the problem of Miller’s Pond.
· The students will conduct an experiment with lima beans to gain an understanding of the needs of plants.
Materials and Handouts:

Book about pond life, or other information about ponds
Chart paper

Class frog pond

My Pond Journals

Need to Know board
Zipper-type baggies
Paper towels

Lima beans (soaked in water)

Lima Bean Transparency

	Instructions for the Teacher:
1. Read information about ponds to the students.  Ask students to list in their Pond Journals the things that plants need to live in a pond system.  Students should include light, food, air, and water.

2. Give each student a lima bean, a wet paper towel, and a zipper baggie.  Have them first place the paper towel in the baggie.  Then they carefully place the lima bean on the wet towel.  Have the students gently seal their bags.  Place the bags in direct sunlight.  Ask the students if they think a “plant will grow in this plastic bag system.”  Is there light?  Water?  Air?  Food?  (The food is part of the lima bean).  Students will be able to observe the growth of roots and shoots over the next week as the unit is ending.

3. Have students add new information about what plants need to the “What We Know” list, on the Need to Know board (definitions of words, etc.).

4. Have students look back over the Need to Know board and identify (1) what questions they have answered; and (2) what new questions arise out of their new information.

5. Ask students what they now think they are going to need to know in order to solve the problem. 

6. In their Pond Journals, have students describe the new system that they created for a lima bean, and predict what will happen to the bean.  Students should be encouraged to include illustrations and diagrams.

	Notes:

	Questions to Pose:
What questions are answered by the new information?

What questions do we still have to answer?

What new questions do you have?

What are the things we may have to learn about to solve the problem?

Is the problem different today than it was yesterday?

How are we going to solve this problem?

Which do you think is most important to learn right now?

	


Assessment/Evaluation:
Students create a journal entry and respond orally in class discussion

Correlation to Virginia Science Standards of Learning:

1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).
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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 

Project PROMISE

Life Science Curriculum

First Grade

Miller’s Pond Problem Resolution
Lesson #12:  Concluding Projects
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one 30-minute session, plus time to work on projects independently

Instructional Objectives:

· The students will understand that plants and animals have life needs, functional parts, and can be classified based on their characteristics.
· The students will apply these concepts to solving the problem of Miller’s Pond.
· The students will demonstrate their understanding of the Miller’s Pond problem by designing and completing a project.
Materials and Handouts:

Need to Know board
Chart paper

My Pond Journals

Rubrics for assessment of final projects

	Instructions for the Teacher:   

1. As a class, come to some conclusions about what is wrong with the Miller’s Pond system.  Brainstorm the many problems on chart paper.

2. Categorize the many problems into two main problems (light and food).

3. Have students choose one of these projects to explain what our investigation has found.

a. Letter - write a letter to the Principal of Center School, explaining what your investigation has found
b. Diorama - create a diorama showing a healthy pond habitat
c. Poster - design a poster explaining what has happened to Miller’s Pond

d. Invention - create an invention that will help protect ponds from new building construction
e. PowerPoint Presentation - develop a PowerPoint presentation describing what has happened to Miller’s Pond

f. Diagram - draw a picture of Miller’s Pond when it was a healthy system

g. Creative Story or Drawing - a day in the life of a plant or animal


	Notes:

	Questions to Pose:
How is Miller’s Pond a system and what are the parts of this system?

What is the problem at Miller’s Pond?

What changes have taken place at Miller’s Pond?

What evidence of living things do you see at Miller’s Pond?

What senses can you use to investigate Miller’s Pond?

What is wrong with Miller’s Pond?

	


Assessment/Evaluation:
Rubrics for assessment of final projects

Correlation to Virginia Science Standards of Learning:

1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).

1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 

Project PROMISE

Life Science Curriculum

First Grade

Miller’s Pond Problem Resolution

Lesson #13:  Final Assessment
Authors:  Joan Brownlee, Deborah Abbott, and Anna Brownlee (Illustrator)
Lesson Length:  one 30-minute session

Instructional Objectives:

· The students will understand that plants and animals have life needs, functional parts, and can be classified based on their characteristics.
· The students will to apply these concepts to solving the problem of Miller’s Pond.
· The students will demonstrate their understanding of the needs of animals and the parts of a plant.
Materials and Handouts:

Textbook assessments from your science textbook 
My Pond Journals

	Instructions for the Teacher:   

1. Have students complete science workbook pages that relate to the needs of animals.
2. Students create a journal entry that has them depict the four things animals need to survive.  
3. Students create a journal entry that has them depict the parts of a plant. 

	Notes:


Assessment/Evaluation:
Workbook pages and journal entries
Correlation to Virginia Science Standards of Learning:

1.4
The student will investigate and understand that plants have life needs and functional parts and can be classified according to certain characteristics.  Key concepts include

a) needs (food, air, water, light, and a place to grow);

b) parts (seeds, roots, stems, leaves, blossoms, fruits); and

c) characteristics (edible/nonedible, flowering/nonflowering, evergreen/deciduous).

1.5
The student will investigate and understand that animals, including people, have life needs and specific physical characteristics and can be classified according to certain characteristics.  Key concepts include

a) life needs (air, food, water, and a suitable place to live);

b) physical characteristics (body coverings, body shape, appendages, and methods of movement); and

c) other characteristics (wild/tame, water homes/land homes).

1.8
The student will investigate and understand that natural resources are limited.  Key concepts include

a) identification of natural resources (plants and animals, water, air, land, minerals, forests, and soil);

b) factors that affect air and water quality; and

c) recycling, reusing, and reducing consumption of natural resources.

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

· Characteristics and changes in populations 

· Types of resources 

· Changes in environments 
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