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Project PROMISE

Kindergarten Problem Statement
Now that winter is over and spring is on its way, the school principal would like to do something to make the school grounds look prettier.  He/she would like to have some flowers planted to begin a school garden, but he/she doesn’t know what would grow best in the soil around the school.  He/she has chosen two possible places for the garden, but doesn’t know which would be best.  He/she also needs to think of some rules for caring for the garden.  Can you help the school principal choose a place for the garden and the best flowers to plant in the garden?  Can you think of some rules for caring for the garden?

Project PROMISE

Life Science Curriculum
Kindergarten
Lesson #1:  What is a Scientist?

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will discuss what a scientist is and does.

Materials and Handouts:
Chart paper

Markers

What is a Scientist? by Tiffany Hall or Learning About Scientists
Pictures of scientists from cartoons such as Professor from The Powerpuff Girls, Dexter from Dexter’s Laboratory, and Jimmy from Jimmy Neutron

Pictures of real scientists at work
Frames Chart or other graphic organizer for concepts
	Instructions for the Teacher:
1. Share pictures of cartoon scientists and allow students to discuss some of the things that they do.  The teacher will tell students that the characters are scientists.  Show the pictures of real scientists at work and discuss.

2. The teacher will read What is a Scientist? Discuss the book using the Frames Chart or other graphic organizer.   Record student comments on the chart.  Include students’ initials beside their comments for recordkeeping purposes.


	Notes:

	Questions to Pose:
What does a scientist do?

What are some words a scientist might say?

What are some things a scientist might use?

Would you like to be a scientist?  Why?


	


Special Notes to the Teacher:
If the class has already completed one of the other Project PROMISE units and discussed the characteristics of scientists, it is not necessary to go into detail again.
Assessment/Evaluation:
Frames chart

Correlation to Virginia Standards of Learning:
Language Arts 
K.2
The student will use listening and speaking vocabularies.
b)   Use words to describe/name people, places, and things.
d) Use words to describe actions.
K.3
The student will build oral communication skills.
f)    Participate in discussions about books and specific topics.
National Science Education Content Standard G: History and Nature of Science:
As a result of activities in grades K-4, all students should develop an understanding of

· Science as a human endeavor 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #2:  Unit Pre-assessment

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will discuss what they will be learning about plants.
· The students will complete a pre-assessment to determine their current knowledge.
Materials and Handouts:
Unit assessments 
Blue, red, yellow, and brown crayons or markers for each child

	Instructions for the Teacher:
1. The teacher will tell students that for the next several weeks the class will be learning about plants.  To find out what the students know about plants, they will complete a short activity.

2. The teacher will distribute the pre-assessments and read the directions aloud, allowing time for the children to complete each step.   Make sure the students have the appropriate colors of crayons or markers available. (To make sure they know their colors, have them hold up the appropriate color as you read each step.)

3. Encourage students to do their best, but let them know that it is okay if they do not know an answer.  Tell them that this is a way for you to know what they need to learn about plants.

4. Collect and save the completed pages.


	Notes:


Special Notes to the Teacher:
In the event a child is color-blind, hand the child the appropriate color as you read the directions.
Assessment/Evaluation:
Unit pre-assessment

Correlation to Virginia Science Standards of Learning:
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #3:  Seasonal Changes

Authors:  Nita Faught, Tiffany Hall, and Beverly Shaklee

Lesson Length:  One 30-minute session (may take two sessions)
Instructional Objectives:

· The students will discuss the four seasons and list attributes of each.
· The students will discuss change and how something changes over time.
· The students will illustrate a book about something that changes over time.
Materials and Handouts:
What Do We Know About…? Chart

The Seasons of Arnold’s Apple Tree Change Chart

My Environmental Picture Journal

Who/What Fits My Rule explanation
	Instructions for the Teacher:

1. To learn what an attribute is students will play the game Who/What Fits My Rule?
2. As a class, the students will list the four seasons.  The teacher will record responses on What Do We Know About…? Chart.

3. The teacher will then encourage students to list attributes of each season until all four seasons are done.  The teacher will record student responses along with student initials on the What Do We Know About…? Chart.

4. The teacher will read The Seasons of Arnold’s Apple Tree by Gail Gibbons.  


	Notes:


	5. After reading the story, ask students to recall what the tree looked like in each season focusing on changes.  Use the Seasonal Changes Chart to record student responses.  Remember to include students’ initials for recordkeeping purposes.

6. The teacher will ask, “What are some other things that change from month to month, from year to year, or from season to season?”  The teacher should ask each student who offers an answer to explain how that thing changes.  Ask, “How does the weather change?”  Refer to calendar if the class has been recording weather observations.  Ask, “How does bath water change? A glass of ice? Ice cream?” Record student responses and initials on chart paper.

7. The teacher will tell students that they are going to make their own book about something that changes.  Give each student a stapled book consisting of a front and back cover and four pages for illustrations inside.  Construction paper works best.  The teacher should discuss the things that make an illustration good.  Students should be given time to think of something that changes and time to illustrate those changes on the four pages of their books.  The teacher should move from table to table conferencing with students to make sure that students understand the expectations.  Each student should also decorate book covers and write his/her name on the cover.  Students who are able to should be encouraged to write a sentence for each page of their books.

8. Allow students to share their books with the entire class or with a partner or with their table group.


	

	Questions to Pose:
What are the four seasons?

What is the weather like in spring? summer? winter? fall?

How do people dress in spring? summer? winter? fall?

What do people do for fun in spring? summer? winter? fall?

What kinds of foods do we eat in spring? summer? winter? fall?

What animals/living things do we see in spring? summer? winter? fall?

What do animals do in spring? summer? winter? fall?

Ask questions to encourage student responses to be entered on the chart.


	

	Opportunities for Differentiation:

Ask students to bring in pictures of themselves over the years and discuss how they have changed.  The teacher should bring in personal pictures as well.

	


Assessment/Evaluation:
Student responses and picture journals

Correlation to Virginia Standards of Learning:
Science 

K.8
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

a) weather observations;

b) the shapes and forms of many common natural objects including seeds, cones, and leaves;

c) animal and plant growth; and

d) home and school routines.
K.9 
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.
Language Arts 

K.2
The student will use listening and speaking vocabularies.
b)   Use words to describe/name people, places, and things.
K.3
The student will build oral communication skills.
f)   Participate in discussions about books and specific topics.
K.6
The student will demonstrate an understanding that print makes sense.
d)   Read and explain own writing and drawings.
K.11
The student will write to communicate ideas.

a) Draw pictures and/or use letters and phonetically spelled words to write about experiences, stories, people, objects, or events.

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

· Changes in earth and sky 

Project PROMISE

Life Science Curriculum

Kindergarten
 Lesson #4:  Exploring the Environment

Authors:  Nita Faught, Tiffany Hall, and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will be introduced to their picture journals.
· The students will discuss making and recording observations.
· The students will take an environmental walk on school grounds and record observations made.
Materials and Handouts:
Completed Frames Chart for a scientist

Double Cell Diagram Chart (Optional) and explanation
Circle Map worksheets and explanation
Picture journals

Disposable cameras/video camera/digital camera

	Instructions for the Teacher:
1. Revisit scientist chart and talk about what a scientist might do to find out what season it is now.

2. The class will go outside and act as scientists to search for signs of the current season.  Students will record their observations in their picture journals.  Before going outside distribute picture journals and allow students to write their names on the front cover.  Explain what the journals will be used for.  

3. If possible, the teacher will use a digital camera or video camera to record observations.  The students can also use disposable cameras if possible.  Upon returning to the classroom, discuss student observations.  

4. The teacher will allow students to debrief and share observations.

5. OPTIONAL-The teacher will use the Double Cell Diagram Chart to allow students to compare/contrast spring and winter.

6. Each student will receive a copy of a blank circle map.  Each student will complete a circle map for his/her favorite season by cutting and pasting magazine pictures.  Students should include pictures that relate to the chosen season.  Allow each student to explain orally or in writing why this is his/her favorite season.


	Notes:

	Questions to Pose:
What did you observe while outside?

Did you see signs of spring? winter? summer? fall?

What were the signs?

	

	Opportunities for Differentiation:
Allow students to practice their observation skills throughout the day by assigning students to observe different areas of the classroom at different times.  Centers can be used as observation areas. For example, one student can observe the art center before lunch and another student can observe the art center towards the end of the day or one student can observe the writing center at the beginning of the day and another can observe the same center after PE. Students should record their observations and compare their observations with a student that observed the same center. Students can discuss differences and things that changed over time.

	


Assessment/Evaluation:

Student picture journals

Individual circle maps and oral/written explanations
Special Notes to the Teacher:
To prepare students for recording observations, discuss what an observation is.  Teachers can practice by placing an object on a table for students to explore.  Allow students to describe the object and record their observations on the board.  Students can also play a game of I Spy to prepare them for making observations.
Correlation to Virginia Standards of Learning:
Science
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives; and 
c) objects are described both pictorially and verbally;

K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

K.8 
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

a) weather observations;

b) the shapes and forms of many common natural objects including seeds, cones, and leaves;

c) animal and plant growth; and

d) home and school routines.

K.9 
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.
Language Arts 

K.2
The student will use listening and speaking vocabularies.
b)   Use words to describe/name people, places, and things.
K.3
The student will build oral communication skills.
f)   Participate in discussions about books and specific topics.
K.6
The student will demonstrate an understanding that print makes sense.
d)   Read and explain own writing and drawings.
K.11
The student will write to communicate ideas.

b) Draw pictures and/or use letters and phonetically spelled words to write about experiences, stories, people, objects, or events.

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 

Resources/Background Information Needed for the Lesson:
See Circle Map Explanation

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #5:  Introduction to the Problem

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will be introduced to the unit problem statement.

· The students will complete a Need to Know board.

Materials and Handouts:
Circle Map - Scientist Chart

Problem statement

Need to Know board, enlarged as a chart

	Instructions for the Teacher:
1. Allow students to recall environmental walk and what it was like to be a scientist yesterday.  Use the Circle Map - Scientist Chart to record student responses.  Remember to include student initials for recordkeeping purposes.

2. Share the problem statement with the students.  The principal may come in and introduce the problem or the teacher can read a letter from the principal.

3. As a whole class, the students will complete the Need to Know board.  Record student initials next to responses.  The Need to Know board should be revisited frequently for updates as the unit progresses, as more information is learned and as new questions are posed.


	Notes:


Assessment/Evaluation:
Need to Know board

Students will paraphrase orally the problem statement, what is known, what needs further investigation, and possible ways to investigate the unknowns.

Correlation to Virginia Standards of Learning:
Science 

K.1
The student will conduct investigations in which
g)   a question is developed from one or more observations.
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive; and
b) plants and animals live and die (go through a life cycle).
K.8 
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

c)    animal and plant growth.
Language Arts 

K.2
The student will use listening and speaking vocabularies.
b)   Use words to describe/name people, places, and things.
K.3
The student will build oral communication skills.
f)   Participate in discussions about books and specific topics.
K.6
The student will demonstrate an understanding that print makes sense.
d)   Read and explain own writing and drawings.
K.11
The student will write to communicate ideas.

c) Draw pictures and/or use letters and phonetically spelled words to write about experiences, stories, people, objects, or events.

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

Kindergarten
Lesson #6:  Location, Location

Authors: Nita Faught, Tiffany Hall and Beverly Shaklee

Lesson Length: One 30-minute session
Instructional Objectives:

· The students will investigate the two locations available for the garden and record observations about each.
· The students will compare and contrast the locations.
Materials and Handouts:
Double Cell Diagram Chart or Venn diagram

Picture journals
	Instructions for the Teacher:
1. The teacher and students will go outside to locate the two areas the principal is considering for the garden.

2. The students will record observations of the two areas.

3. In the classroom, the teacher will allow students to share observations while completing a Double Cell Diagram Chart or a Venn diagram to compare/contrast the two locations.

4. Revisit the Need to Know board and allow students to make any changes/additions based on today’s lesson.  Record student initials next to responses.


	Notes:

	Questions to Pose:
What are some things a scientist might use to observe the two areas?


	

	Opportunities for Differentiation:
Students that are able can write a short persuasive paragraph providing reasons why one location is better than the other.  The reasons must be based on their observations of both areas.  Some sort of writing model, such as the “hamburger model” should be used.  

	


Special Notes to the Teacher:
Be sure to get your possible locations approved by the principal ahead of time!
Assessment/Evaluation:
Picture journals

Update Need to Know board

Correlation to Virginia Standards of Learning:
Science 

K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;  and
c) objects are described both pictorially and verbally.
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive; and
b) plants and animals live and die (go through a life cycle).
K.8 
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

b) the shapes and forms of many common natural objects including seeds, cones, and leaves; and

c) animal and plant growth.
K.9 
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.
Language Arts 

K.2
The student will use listening and speaking vocabularies.
b)   Use words to describe/name people, places, and things.
K.3
The student will build oral communication skills.
f)   Participate in discussions about books and specific topics.
K.6
The student will demonstrate an understanding that print makes sense.
d)   Read and explain own writing and drawings.
K.11
The student will write to communicate ideas.

d) Draw pictures and/or use letters and phonetically spelled words to write about experiences, stories, people, objects, or events.

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

Kindergarten
Lesson #7:  Introduction to Systems

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 45-minute session
Instructional Objectives:

· The students will be introduced to the systems concept and apply it to the problem situation.
Materials and Handouts:
Large fish bowl system picture with labels
Fish bowl activity page

	Instructions for the Teacher:
1. Using the classroom as an example, the students will identify and discuss the parts of a system.

2. Using the large fish bowl system picture with labels, students can label the parts of the fish bowl system as a whole group.  Students can also complete this activity independently or in cooperative groups using the fish bowl activity page.


	Notes:

	Questions to Pose:
What is in our classroom?

What are the boundaries of our classroom?

What are some things (input) that might come into our classroom?

What are some things (output) that might go out of our classroom?

How would these things (input/output) get in and out of our classroom?

Is the pencil on your desk a part of the classroom system?  Why?  Why not?

What else might be a part of the classroom system?

Could there be other parts?

What happens if we add things to the classroom?  (Give examples such as more students, books, spiders, etc.)


	

	Opportunities for Differentiation:
Allow students to identify, draw, and label systems independently. Students can share their systems with a partner.  Illustrations of students’ systems may be hung around the room.

	


Assessment/Evaluation:
As a whole group, the students will identify parts of a fish bowl system.  The teacher will place the labels appropriately on the fish bowl system picture.

Correlation to Virginia Standards of Learning:
Science
K.1 
The student will conduct investigations in which

a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives; and
c) objects are described both pictorially and verbally.
Language Arts 

K.2
The student will use listening and speaking vocabularies.
b)   Use words to describe/name people, places, and things.
K.3
The student will build oral communication skills.
f)   Participate in discussions about books and specific topics.
K.6
The student will demonstrate an understanding that print makes sense.
d)   Read and explain own writing and drawings.
K.11
The student will write to communicate ideas.

e) Draw pictures and/or use letters and phonetically spelled words to write about experiences, stories, people, objects, or events.

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #8:  Exploring Seeds

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 45-minute session
Instructional Objectives:

· The students will explore seeds.
· The students will identify things that grow from seeds.
Materials and Handouts:
Chart paper

Large seeds (pumpkin, sunflower, bean seeds, corn) and pictures of the plants they will produce
The Carrot Seed by Ruth Krauss

	Instructions for the Teacher:
1. As a class, brainstorm a list of things that grow from the ground. The teacher will read The Carrot Seed.

2. Have the students act out the things the boy needed to do for his carrot to grow—plant, water, weed, etc.

3. Allow students to work in pairs to sequence seeds by size and to sort them by a physical attribute.  Ask students to use one type of seed to measure a pencil and then another type of seed to measure the same pencil.  Compare findings on a graph.

4. Show pictures of the plants that will come from the seeds.  Do not match plants to seeds.  Have the students predict what will grow from each seed.
5. Revisit the Need to Know board and allow students to make any changes/additions based on today’s lesson.  Record student initials next to responses.


	Notes:

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

Do all plants have flowers?

What is a weed? How do you get rid of them?

Do big plants always come from big seeds?  Explain.


	

	Opportunities for Differentiation:

Bring in a collection of more unusual seeds, such as seeds from a wildflower mix.  Have the students hypothesize what will come from those seeds.

Have students research what the plants look like that edible seeds come from—sesame, poppy, popcorn, rice, etc.


	


Assessment/Evaluation:
Students will sort seeds and then choose a seed to draw in their picture journals.  

The students will look at pictures and predict (discuss making predictions/hypothesizing) what the seed they have chosen will become.  Those who can should list reasons for their predictions.

Update Need to Know board.
Correlation to Virginia Standards of Learning:
Science 

K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

c) objects are described both pictorially and verbally;

d) a set of objects is sequenced according to size;

e) a set of objects is separated into two groups based on a single physical attribute;

f) nonstandard units are used to measure common objects;

g) a question is developed from one or more observations; and
h) picture graphs are constructed using 10 or fewer units.
K.4
The student will investigate and understand that the position, motion, and physical properties of an object can be described.  Key concepts include

a) colors (red, orange, yellow, green, blue, purple), white, and black;

b) shapes (circle, triangle, square, and rectangle) and forms (flexible/stiff, straight/curved);

c) textures (rough/smooth) and feel (hard/soft);

d) relative size and weight (big/little, large/small, heavy/light, wide/thin, long/short); and

e) position (over/under, in/out, above/below, left/right) and speed (fast/slow).

K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

c) living things change as they grow, and they need food, water, and air to survive;

d) plants and animals live and die (go through a life cycle); and

e) offspring of plants and animals are similar but not identical to their parents and to one another.

K.8 
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

b) the shapes and forms of many common natural objects including seeds, cones, and leaves.
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 
Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #9:  How Does a Seed Grow?

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  2 sessions: 
Session 1 - 30 minutes

Session 2 - 15 minutes

Instructional Objectives:

· The students will conduct an experiment to investigate how seeds sprout.
· The students will update the Need to Know chart and apply their understanding of seeds to the problem.
Materials and Handouts:
Now I Know All About Seeds, by Susan Kuchalla, or other book about seeds
Small zipper-type plastic bags

Lima beans

Paper towels

Spray bottles that contain water

Tape

	Instructions for the Teacher:
Session 1

1. The teacher will read aloud Now I Know All About Seeds.

2. Allow the students to discuss the book using story language.

3. The teacher will tell the students that they are going to conduct an experiment to learn how a seed grows.

4. Each student will receive a wet paper towel, a zipper-type bag, and two lima beans. (Pre-soaking the beans overnight will speed up the germination process and help eliminate molding.)

5. Each table group will receive one or two spray bottles to be shared.

6. The teacher will tell the students what to do step by step while modeling the process.

Procedure:

· Spray the paper towel with water.

· Place the paper towel inside of the zipper-type bag.

· Place two seeds on the paper towel inside of the zipper-type bag.

· Seal the bag.  (Leaving the bag open will help reduce molding, but the paper towel may need to be sprayed again if it dries out.)

· Tape the bag to the classroom window.

Alternate plan:


Soak lima beans the night before.  Give a soaked lima bean to each student, and allow them to open up the seeds to see what is inside.  Discuss.  As a whole class activity, “plant” some seeds according to the directions above.  

7. Allow students to record observations.

8. Allow students to make predictions about what will happen to the seeds.

9. Revisit the Need to Know board and allow students to make any changes/additions based on today’s lesson.  Record student initials next to responses.

10. Over the course of the week the teacher will allow students to observe their lima beans and record observations in their picture journals.  
Session 2

1. Once enough time has passed for the lima beans to sprout, remove the bags from the windows and allow students to investigate them at their tables.  Update the Need to Know board.


	Notes:

	Questions to Pose:
How does a plant grow?

How do you think the seeds will look tomorrow? In three days?

	

	Opportunities for Differentiation:

Allow students to illustrate their predictions of how the seeds will change over time.  Students who are able may write to explain illustrations.

	


Assessment/Evaluation:
Picture journals

Update Need to Know board

Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation; and
c)   objects are described both pictorially and verbally.
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

K.8 
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

b) the shapes and forms of many common natural objects including seeds, cones, and leaves; and
c) animal and plant growth.
K.9
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.

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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #10:  How Water Travels Through A Plant

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 45-minute session
Instructional Objectives:

· The students will identify the parts of a plant.
· The students will conduct an experiment to observe how water travels through a plant.
Materials and Handouts:
Picture journals

Seeds

Pictures of plants/plant parts
White flowers (carnations) or celery stalks with leaves
Clear plastic cups

Water

Blue food coloring

	Instructions for the Teacher:
1. As a class, the students will retell The Carrot Seed using story language and recall the seed sorting activity and what the seeds need to grow.

2. The teacher will show students pictures of the plants that come from the seeds they sorted in the previous lesson.

3. As a class, the students will identify the parts (roots, stem, leaves, flower) of a plant.  Discuss what the functions of those parts are.

4. In groups of two, the students will conduct an experiment to observe how water travels through a plant.

Procedure

1. Divide students into groups of two.

2. Give each group a clear plastic cup, water, food coloring, and a white flower or celery.

3. Pour water into the cup.

4. Place the flower or celery into the cup.

5. Add a few drops of food coloring to the water.

6. Record observations in picture journals.


	Notes:

	Questions to Pose:
How does a plant get water?

What will happen to the white flowers?


	

	Opportunities for Differentiation:

Bend one stem of a flower enough to break it but not to separate it.  Put it into the colored water.  Use picture journals to record observations of the bent flower and the other flowers.

	


Assessment/Evaluation:
Picture journals

The students will complete the experiment and their lab sheets.
Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

c) objects are described both pictorially and verbally; and
d) unusual or unexpected results in an activity are recognized.
K.4
The student will investigate and understand that the position, motion, and physical properties of an object can be described.  Key concepts include

a) colors (red, orange, yellow, green, blue, purple), white, and black.
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #11:  Parts of a Plant

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will observe and discuss any changes in their experimental plants and record their responses.
Materials and Handouts:
White flowers or celery

Picture journals

Parts of a Plant worksheet

	Instructions for the Teacher:
1. Allow students to work in pairs to record observations of white flowers or celery.  

2. As a class, the students will discuss observations and why the flower changed color.

3. Review the functions of the parts of plants.

4. Revisit the Need to Know board and allow students to make any changes/additions based on today’s lesson.  Record student initials next to responses.


	Notes:

	Questions to Pose:
What happened to the flower/celery? Why? How?

What does this tell us about how water moves through a plant?


	

	Opportunities for Differentiation:

If the class made observations of a flower with a broken stem: Does the dye travel through the broken stem?  Why?  To deepen student understanding, put a small slit in enough straws so that each student can have a straw.  Give each student a cup of water and straw.  Have each student attempt to drink the water with the broken straw.  What happened?  How is what happened with your straw similar to what happens to a broken stem?

	


Assessment/Evaluation:
The students will cut and paste labels to identify parts of a plant.

Need to Know board

Correlation to Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation; and
j)    unusual or unexpected results in an activity are recognized.
K.4
The student will investigate and understand that the position, motion, and physical properties of an object can be described.  Key concepts include

a) colors (red, orange, yellow, green, blue, purple), white, and black.
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

K.9
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.
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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #12:  What to Plant and Where to Plant It

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will determine a garden location to solve the problem.
· The students will determine seeds to be planted.
Materials and Handouts:
Enlarged seed packages (3-5 different kinds) (use a copier to enlarge the packages) or 
Choices of plants for gardens pictures
Double Cell Diagram Chart/Venn Diagram-Planting Locations

Information on Choosing Plants for a Specific Area Chart

Plants That Should Not Go in this Area

	Instructions for the Teacher:
1. Students revisit Double Cell Diagram Chart/Venn Diagram-Planting Locations.  Students will consider the information about the two areas listed on the chart to choose the best location.

2. Students should decide which plants should be selected for planting in the selected location.  Decisions should be based on the information students have about the needs of plants, the information on the seed packages (or flower pictures), the goals they are trying to achieve in the garden and the constraints of the area.  The teacher and the students should talk about what is needed for a successful garden.  Students should then discuss choices and select plants.

3. The teacher will show the class pictures of the planting choices and allow students to graph their choices on a graph drawn on the board or on chart paper by the teacher.  Discuss results of graphing activity.

4. As a class, explore seed packages to determine the seeds that should be planted.  Complete Information on Choosing Plants for A Specific Area Chart to guide discussion.  Discuss and choose the plant that will be best for planting.

5. According to findings, what is the best thing to plant?

6. Compare choice based on findings to graph selection.  Should we choose the most popular plant or the plant that will grow best? Why?

7. The class will make its final selection of plants appropriate for planting in the garden.


	Notes:

	Questions to Pose:
In which location can a plant get all of its needs?  Why?

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?

What kinds of plants should be included in our garden?  Why?


	


Assessment/Evaluation:
The students will select garden location and seeds for planting and justify selections.
Information on Choosing Plants for a Specific Area Chart

Plants That Should Not Go In This Area Chart 

Correlation to Virginia Science Standards of Learning:
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

K.9
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.
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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #13:  Planting Seeds

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will plant seeds for flowers to be transplanted into garden.
Materials and Handouts:
Seeds 
Clear plastic containers

Potting soil

Water

Sequencing cards
	Instructions for the Teacher:
This lesson cannot be done until the principal has approved the students’ recommended planting location and plants.  The principal’s response to the students’ recommendations should be given in person or in writing.

1. As a class, students will discuss the steps involved in planting seeds.  Use sequencing cards to order the steps.  Leave the cards up so that students can refer to the order as they plant their seeds.

2. Each group of two students will receive seeds, a clear plastic container, potting soil, and water to plant seeds.

3. Allow groups to water their plants and make observations on a weekly basis.  The teacher may select a group to provide an update on its plant each week.


	Notes:

	Questions to Pose:
Periodically ask students to respond to the following questions: 
How has your plant changed? 
Why do you think your plant has changed in this way?

	


Assessment/Evaluation:
Students will plant seeds and sequence the steps taken.

Correlation to Virginia Science Standards of Learning:
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

K.8 
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

b) the shapes and forms of many common natural objects including seeds, cones, and leaves; and

c) animal and plant growth.
K.9 
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.

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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #14:  The Effects of Light and Water on Plant Growth

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  4 sessions (One 45-minute session and three 30-minute sessions)
Instructional Objectives:

· The students will be introduced to experimental design.
· The students will design and conduct an experiment, recording their data on graphs.
· The students will discuss their observations of the plant experiments.
Materials and Handouts:
Student Experiment Worksheet

Light Experiment Data Sheets

Water Experiment Data Sheets

Light and Water Experiment Data Sheets

Three experimental plants and a control plant, preferably marigolds

Picture journals

	Instructions for the Teacher:
Session 1:

1. Present a chart of the Student Experiment Worksheet that lists each part: title, hypothesis, data, and conclusion.  Select a Need to Know area to investigate (in this case, “What does a plant need to survive?”) and then develop an experiment for students, giving examples of each part as the experiment is developed.  Use an experimental design chart to detail each decision made about the experiment.

2. Guide students through a teacher-directed experiment designed to test if plants need sunlight.  See the sample procedure below.

3. Have students fill in their Experimental Decisions Worksheets as the discussion proceeds.

4. 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 Sheets.  As students discuss their conclusions, they relate the data to the problem.  They will also need to decide how to communicate their results to the school principal.

5. Students define a question from the Need to Know board that can be answered by conducting an experiment.  For example, they might ask, “What will happen if a plant doesn’t get any water?” or “What will happen if a plant doesn’t get any light or water?” Students need to form a hypothesis and conduct the experiment.  Students record the data on Handout Experiment Data Sheet and formulate their own conclusions.

Procedure

1. Divide students into three groups.

2. Give each group a plant.

3. Group 1 will have the plant that is not to have sunlight.

4. Group 2 will have the plant that is not to have water.

5. Group 3 will have the plant that is not to have water or sunlight.

6. The control plant should be given both water and sunlight.

7. Each group should record its observations of the plant in their picture journals.

8. Each group should use a standard and/or nonstandard unit of measurement to record the size of the plant.

9. Group 1’s plant should be placed in a closet or in a coffee can with a dark lid.

10. Group 2’s plant should be placed in direct sunlight.

11. Group 3’s plant should be placed in a closet or in a coffee can with a dark lid.

12. Group 1 should water its plant once each week without placing it in sunlight.

13. Group 2 should not give any water to its plant.

14. Group 3 should not give any water to its plant or put it in sunlight.

15. At least once each week for three weeks the groups should record observations about their plants and the control plant and record measurements.

16. Students should revisit and update the Need to Know board as necessary.


	Notes:

	Opportunities for Differentiation:

At the conclusion of this lesson, you may record the weather on a daily basis.  Use a graph.  Has the amount of sunny days affected plant growth?


	

	Sessions 2, 3, and 4:

Allow each group to give a report on the status of their plants one week, two weeks, and three weeks from the start of the experiment.


	

	Questions to Pose:
Session 1:

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 (prediction/idea)?

What would be another hypothesis (prediction/idea)?

What do you think would be the best hypothesis (prediction/idea)? Why?

How much do plants need to be watered?

What do you have to do to find out?

Session 2:
How has your plant changed? Why?

Do you think your plant will be different next week? If so, how?
Session 3:

Do plants need people? Why?
Session 4:

Which plant looks the best?

Does this tell us which is more important, water or sunlight?

What does this tell us about the care the plants in the garden will need to grow?

	

	Opportunities for Differentiation:

Session 1:

How could you design an experiment to find out how plants need to be watered?

What are you looking for?

Session 4:

Design a plan to revitalize the dying plants.   Implement your plan and record your plant’s progress weekly.


	


Special Notes to the Teacher:
This activity requires three weeks.  During this time make sure that students are following the procedures for this experiment and recording observations.  Allow time for students to report on their observations.  Students should also be caring for the plants that are growing in the classroom that will later be transplanted to create the school’s garden. 

Assessment/Evaluation:
Session 1:

Set up an experiment at the science center and have students complete an Experiment Decisions worksheet identifying the parts of the experiment.

Session 2:

Oral reports

Picture journals
Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

c) objects are described both pictorially and verbally;

d) a set of objects is sequenced according to size;

e) a set of objects is separated into two groups based on a single physical attribute;

f) nonstandard units are used to measure common objects;

g) a question is developed from one or more observations;

h) picture graphs are constructed using 10 or fewer units;

i) an unseen member in a sequence of objects is predicted; and

j) unusual or unexpected results in an activity are recognized.
K.4
The student will investigate and understand that the position, motion, and physical properties of an object can be described.  Key concepts include

d)   relative size and weight (big/little, large/small, heavy/light, wide/thin, long/short); and

e)    position (over/under, in/out, above/below, left/right) and speed (fast/slow).

K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive; and
b) plants and animals live and die (go through a life cycle). 

K.9
The student will investigate and understand that change occurs over time and rates may be fast or slow.  Key concepts include

a) natural and human-made things may change over time; and

b) changes can be noted and measured.
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

Kindergarten
Lesson #15:  The Garden as a System

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 30-minute session
Instructional Objectives:

· The students will explore the area selected for planting.

· The students will identify the parts of the garden’s system.

Materials and Handouts:
Chart paper

Markers

	Instructions for the Teacher:
1. Take students for an environmental walk to explore the area chosen for gardening.

2. As a class, the students will define the parts of the area’s system and the teacher will record the responses on chart paper.


	Notes:

	Questions to Pose:
Is there any input that might damage our garden?

How could that input damage our garden?

What can be done to prevent the damage?

	


Assessment/Evaluation:
Student responses

Correlation to Virginia Science Standards of Learning:
K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

c) objects are described both pictorially and verbally; and
g)   a question is developed from one or more observations.
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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #16:  Transplanting Plants

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 1-hour session
Instructional Objectives:

· The students will transplant plants grown from seeds in the classroom to the area selected for garden.

Materials and Handouts:
Plants

Spades

Water

Soil

	Instructions for the Teacher:
1. After modeling the process, allow students to work in the garden to transplant plants to the selected area.

2. Generate list of garden rules to be posted in the garden.


	Notes:

	Questions to Pose:
What are some rules we can use to care for our garden?


	


Assessment/Evaluation:
Discussion
Correlation to Virginia Science Standards of Learning:
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

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 

Project PROMISE

Life Science Curriculum

Kindergarten
Lesson #17:  Unit Assessment

Authors:  Tiffany Hall and Beverly Shaklee

Lesson Length:  One 45-minute session
Instructional Objectives:

· The students will complete an assessment to determine their understanding of the unit’s content.

Materials and Handouts:
Final Content Assessment

	Instructions for the Teacher:
1. Allow students to recall some of their favorite parts of this unit.

2. Administer end of unit assessment.


	Notes:


Assessment/Evaluation:
Final Content Assessment

Correlation to Virginia Science Standards of Learning:
K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.
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