	Stage I: Desired Results 

	Title of Unit: Living and Non-living 

Grade Level: kindergarten 

	Established Goals (Vermont Standard from Framework): 

Organisms, Evolution and Interdependence 

7.13Students understand the characteristics of organisms, see patterns of similarities and differences among living organisms, understand the role of evolution, and recognize the interdependence of all systems that support life. 

Theories, Systems, and Forces 

7.15 Students demonstrate understanding of the earth and its environment, the solar system, and the universe in terms of the systems that characterize them, the forces that affect and shape them over time, and the theories that currently explain their evolution. 

	Enduring Understandings: 

Students will understand that … 

All living organisms and their component cells have identifiable characteristics that allow for survival. 

All living things exhibit patterns of similarity in their structures, behaviors, and biochemistry. 

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

How are living and non-living things alike and different? 

How do plants and animals get what they need to survive? 

How are living things alike and different? 

How are rocks alike and different? 

How does the environment give us materials we use everyday? 



	Students will know … 

(taken from GE Concepts) 

SK:30 

· There are differences between living and non-living things. 

SK:34 

· Plants and animals both need water, food, air, and space. 

SK:38 

· Some living things (organisms) are identifiable as plants or animals. 

SK:46 

· Chunks of rocks come in many sizes and shapes, from boulders to grains of sand and even smaller. 

SK:49 

· Natural Resources are materials that we obtain from the living and non-living environment. 


	Students will be able to … 

(taken from GE stems; inquiry GEs) 

SK:30 

Demonstrate their understanding of Structure and Function-Survival Requirements by… 

· Observing and recording what happens when food and water are given to living and non-living things. 

SK:34 

Demonstrate their understanding of Energy Flow in an Ecosystem by… 

· Caring for plants and animals by identifying and providing for their needs. 

SK:38 

Demonstrate their understanding of Classification of Organisms by… 

· Sorting and identifying examples of plants and animals. 

SK:46 

Demonstrate their understanding of Processes and Change over Time within Systems of the Universe by… 

· Sorting and recognizing similarities and differences in a variety of rocks (from boulders to grains of sand.) 

SK:49 

Demonstrate their understanding of Processes and Change within Natural Resources by… 

· Identifying items that students consume on a daily basis (e.g. food, fiber, paper, wool or wood.)
SK:1 

Demonstrate understanding of SCIENTIFIC QUESTIONING by…

· Demonstrating a “questioning mind” through extended, intentional (purposeful) interactions with materials or people; Experiments with possibilities.

SK:4 

Demonstrates their ability to CONDUCT EXPERIMNENTS by…

· Representing data in a variety of ways including words, numbers, symbols, and pictures.

· Drawing scientifically

a. Recording shapes, prominent features with supporting details in color.
b. Spatially organizing and differentiating significant parts observed.

SK:8 

Demonstrates their ability to APPLY RESULTS by…

· Identifying similarities between past experiences and current investigations.

	Appendix I: Summary of Adult Content Knowledge 

· There are three groups of rocks igneous, sedimentary, and metamorphic. 

· Forces inside the Earth and surface constantly change one kind of rock into another.  This is called the rock cycle. 

· Igneous rocks are formed from cooled magma (lava). 

· Metamorphic rocks are formed when existing rocks are squeezed and heated deep inside the Earth’s crust. 

· Sedimentary rocks are formed when pieces of rocks and organic materials are layered, pressed, and cemented together under ground. 

· Rocks can be many shapes, colors, and sizes (smaller then a grain of sand and larger then a boulder.) 

· Living things are known as biotic and nonliving things are call abiotic. 

· There are five categories of living things: animals, plants, fungi, protests, and bacteria.  These categories are called kingdoms. 

· Plants make their own food through photosynthesis and are called producers. 

· Animals rely on plants or animals that eat plants to get food and they are called consumers.  Animals can not produce their own food. 

· Fungi and bacteria are called decomposers.  

· Plant cells have a cell wall and chlorophyll. 

· Plants do not move from place to place. 

· Animals take in oxygen and give off carbon dioxide. 

· Animals reproduce by laying eggs or by giving birth to live young. 

· All living things: reproduce, have a cell or cells, have DNA, need food / energy, need to eliminate waste, respond to stimulus, and breath. 

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

· Tend to regard inanimate objects as capable of sensations, emotions, emotions and intentions.

· Things that are active in any way, including falling or making a noise, are deemed alive.

· Eggs and seeds are not alive (even when they held that living things develop only from living things.)

· Plants are not living because they don’t move.

· Don’t understand that organisms depend on their environment.

· Have difficulty understanding how organisms are classified by physical or behavioral characteristics. (i.e. all things that fly are birds)

· Imagine animals acting as humans and have a hard time understanding humans are animals.

· Energy is seen as associated only with animate objects, a causal agent stored in certain objects, linked with force and movement, fuel, and/or a fluid, an ingredient or a product


	Stage 2 – Assessment Evidence

	Performance Task(s) Summary 

You have been hired by a pet store owner to create a mini environment (terrarium) for their crickets.  You need to include all living and nonliving things needed to keep the crickets alive.  Start by drawing a diagram of what the terrarium looks like and contains.   Draw and label your things included in the terrarium on the living and non-living t-chart.  On your t-chart put a “p” next to the plants and an “a” next to the animals.  Be prepared to explain your plan and the choices you made. 

	Indicators of Proficiency: 

Plan includes the following:

     Food-plants for the crickets
     Water- water for plants & crickets 

     Space/habitat- rocks, leaves, sticks and soil

     Air- holes in the lid

     Other- sunlight for the plants

Living

Non-living

a-cricket

rocks

p-grass

water

p-leaves

soil

p-sticks

air

p-moss

sunlight

Other

Other

Interview Questions:
How do you know this is a living/non-living thing?

     Living- needs food/energy, grows, has babies

     Non-living- doesn’t do the above

Why do you need this in your terrarium?

     (this question is to elicit what is included in the plan)

How do you know this a plant/animal?

     Plant- it makes its own food

     Animal- requires food from plants or other animals


	Stage 3 – Learning Activities

	Formative Assessment Probe

     Living or Non-living? (see BRSU science curriculum)

Lesson 1- Living or Non-living?

Focus Question: How can you tell which one is living?  How can you tell which one is non-living?
Essential Question:  How are living and non-living things alike and different?
GE SK:30

In this lesson the students will:

· Take a walk outside and observe things they see.

· Draw scientifically on an index card one item they observed.  Label the drawing.
· Post card on a t-chart marked living and non-living.

· Respond to the prompt “I think (item on card) is (living OR non-living) because (student’s reason).” as they place the card on the chart. 

Formative Assessment Strategy:

Teacher will scribe the student’s response to the above prompt in the student’s science notebook.  The index card will be added when the t-chart is taken apart. 

Lesson 2- Living Things

Focus Question:  How are the living things alike? 

Essential Question:  How are living things alike and different?

GE SK:34

In this lesson the students will:

· Draw on an index card one living thing that is not on the chart.
· Observe the living things on the chart and generate a list of attributes of the living things as a group. (grow, need food, and reproduce)
· Listen to a book about living things to determine if the list was complete and accurate.
Formative Assessment Strategy:  

Students respond to the question “How do you know something is living?” in science notebooks.  The index card is added to the page.
Lesson 3- Planting Seeds

Focus Question:  What do plants need to survive?
Essential Question: How do plants get what they need to survive?
GE SK:34

In this lesson the students will:
(Working in groups of 3)
· Plant three bean sprouts in soil in cups.  Label the three cups 1,2, and 3.  Make a class set to use for data.
· Place the cups on the windowsill.

· Water plant 1 to moisten the soil, do not water plant 2, and water plant 3 until the soil is soaked daily.

· Observe the growth of the three plants over time and record observations in the science notebook.

· Make a data table of the measurements of the class set of plants as a whole group.  (cm.)

Plant #

Day 6

Day10

Day 14

Day 18

Day 22

Day 26

Day 30…

Plant 1

Plant 2

Plant 3

Formative Assessment Strategy:
Students are making regular science notebook entries representing the growth of the plants.  Students respond to the question “What do you notice?” 
Lesson 4- Plants and Animals

Focus Question:  How are plants and animals alike and different?                

Essential Question: How are living things alike and different?

GE SK:38

In this lesson the students will:

· Use the index cards from the t-chart in lesson 2 and sort card into two groups, plants and animals.
· Use the compare and contrast form from the BRSU science writing packet.

· As a group fill out the box with the characteristics that are the same and the t-chart labeled plant and animal with the characteristics that are different.
Formative Assessment Strategy:
Teacher observations of students participation in the compare and contrast discussion.
Lesson 5- Earth Worms

Focus Question:  What do earth worms need to survive?                

Essential Question: How do animals get what they need to survive?            

GE SK:34

In this lesson the students will:

· Listen to a read aloud about earth worms to gather information about how to create a habitat for them. 

· Create a habitat for the earth worms in a clear container as a class. (soil, dead plants/leaves, water to moisten soil)
· Cover the sides with black construction paper. 
· Observe the worms over time and record observations in the science notebook.
· After a week, remove the construction paper to observe the side of the container.  Record observations in the science notebook if tunnels are present.

Formative Assessment Strategy:
Students are making regular science notebooks entries representing the activity of the earth worms.  Students respond to the question “What do you notice?”
Lesson 6- Marigolds
Focus Question:  What do plants need to survive?                

Essential Question:  How do plants get what they need to survive?           

GE SK:34

In this lesson the students will:
· Plant marigold seeds in a cup. 
· Decide where put the cup.
· Water the seed/plant independently daily.
· Observe the growth of the plant over time.  Record observations in the science notebook.  
· Listen to a book about the growth of a plant to learn the terminology for each stage.
Formative Assessment Strategy:
Students color and order the stages of the growth of a marigold plant.  In an interview the student explains each stage and the teacher scribes the response. 
Lesson 7- Cricket Research
Focus Question:  What do crickets need to survive?                

Essential Question: How do animals get what they need to survive?            

GE SK:34

In this lesson the students will:

· Listen to information read aloud from a websites to gather information about what crickets need to survive.  (Use an LCD to project onto a large screen.)
· Record what they learned in the science notebook.  

(This research is intended to provide the background knowledge student will need to complete the Performance Task.)


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

Teacher: 

BRSU Science Curriculum
In sights: Grades K-1 Living Things Teacher Guide
Websites about crickets:
www.biokids.umich.edu/critters/Gryllidae/
www.tundrarosykid.com/crickets.html
Student: 

Books about living things:

· Living Things in my Backyard by Bobbie Kalman
· Is It Alive? By Sally Hewitt

· Living Things Need Water by Bobbie Kalman
Books about worms:
· An Earthworm's Life by John Himmelman
· Pee Wee and the Magical Compost Heap by Larraine Roulston
· The Amazing Earthworm by Lilo Hess

Books about plants:
· I am a Seed by Jean Marzollo
· How a Seed Grows by Helene J. Jordan
· From Seed to Plant by Allan Fowler



Understanding by Design: Science Unit Planning Template 

(based on the work of: Wiggins and McTighe) 


