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	Grade 4 Life Science
	Grade Level
	     4

	Curriculum Area
	     Science
	Time Frame
	     10 weeks

	Developed By
	     Needham Science Center


	Identify Desired Results (Stage 1)

	Massachusetts Science & Technology/Engineering Standards:

4-LS1-1. Construct an argument that animals and plants have internal and external structures that support their survival, growth, behavior, and reproduction.

[Clarification Statement:  External animal structures might include legs, wings, feathers, trunks, claws, horns and antennae. Animal organs might include eyes, ears, nose, heart, stomach,

lung, brain, and skin. Plant structures might include leaves, roots, stems, bark, branches, and flowers.] [Assessment Boundary:  Assessment is limited to macroscopic structures.]

3-LS4-2. Use evidence to construct an explanation for how the variations in characteristics among individuals within the same species may provide advantages to these individuals in their survival and reproduction. [Clarification Statement:

Examples might include rose bushes of the same species, one with slightly longer thorns than the other which may prevent its predation by deer; and color variation within a species that may provide advantages so one organism may be more likely to survive and therefore more likely to leave offspring such as rock pocket mice. Examples of evidence could include needs and characteristics of the organisms and habitats involved.]
3-LS1-1. Use simple graphical representations to show that species have unique and diverse life cycles. Describe that all organisms have birth, growth, reproduction, and death in common but there are a variety of ways in which these happen. [Clarification Statement: Examples can include different ways plants and animals are born (e.g., sprout from a seed, born from an egg), grow (e.g., increase in size and weight, produce new part), reproduce (e.g., develop seeds and spores, root runners, mate and lay eggs that hatch) and die (e.g., length of life).] [Assessment Boundary:  Assessment of plant life cycles is limited to those of flowering plants. Assessment of animal life cycles is focused on a comparison of the stages, not on a detailed description of any one organism’s cycle, nor the differences of “complete metamorphosis” and “incomplete metamorphosis”. Assessment does not include details of human reproduction.]
3-LS3-1. Provide evidence, including through the analysis of data, that plants and animals have traits inherited from parents and that variation of these traits exist in a group of similar organisms. [Clarification Statement: Examples of inherited traits that vary can include the color of fur, shape of leaves, length of legs, and size of flowers.] [Assessment Boundary: Assessment does not include genetic mechanisms of inheritance nor prediction of traits. Assessment is limited to non-human examples.]
3-LS3-2. Distinguish between inherited characteristics and those characteristics that result from a direct interaction with the environment. Give examples of characteristics of living organisms that are influenced by both inheritance and the environment. [Clarification Statement: Examples of the environment affecting a characteristic could include normally tall plants grown with insufficient water or light are stunted; a lizard missing a tail due to a predator; and, a pet dog that is given too much food and little exercise may become overweight.]
Science & Engineering Practices:
-Engaging in Argument from Evidence

-Analyzing and Interpreting Data
-Constructing Explanations and Designing Solutions
-Obtaining, evaluating and communicating information

	Understandings
	Essential Questions

	Overarching Understanding
	Overarching

	Students will understand that: 

1. Insects are animals and have all the needs of animals and other living things.
2. Insects share common structures and each structure has a purpose related to their survival.
3. Like all living things, insects have life cycles and must reproduce in order for the species to survive.
4. Like all living things, insects are adapted to their environments/habitats.
5. Traits (adaptations) are passed along to generation to generation in living things.
6. Insects are numerous and diverse and live in habitats around the world.
OPTIONAL (addressed only in optional lessons)

1. Insects impact all life and are impacted by changes in the world.


	     
How do insect adaptations help them survive?

What do insects have in common? What makes them different?

How do insects grow and change? 

How do insects change over generations?

Why do some animals have certain adaptations?

How do insects impact and interact with the world?

How many insects are there?

How do scientists learn about insects?



	Related Misconceptions
	· 

	Only animals with fur are animals (e.g cats, dogs) i.e. insects aren’t really animals.
Spiders, insects ticks and other “creepy crawlies” are all ‘bugs’. 

Animals choose adaptations.
Bees gather honey from flowers.
Insects are harmful to people.

	· 

	Knowledge

Students will know…
	Skills

Students will be able to…

	1. Insects share the basic needs of all animals (reproduction, growth, defense, obtain nutrients/energy and take in oxygen).  

2. Location and function of common adult insect body structures: 3 body parts, head, mouth, thorax abdomen, 6 jointed legs, 2 antennae, compound eyes, wings (in some insects).

3. Examples of how several body parts on an insect can help insect survive, grow, behave and/or reproduce. (for example wings help insects escape predators, travel long distances to obtain food and find mates)

4. Stages of insect life cycles (egg, larva, pupae, adult and nymph) and how they are similar or different to other animals (for example, humans develop from eggs then grow into smaller versions of the adults, similar to how some insects go through incomplete metamorphosis).

5. Most traits that insects have are inherited from their parents.
5a. Some inherited traits are adaptations to help insects survive (example: coloration can help an insect defend itself or hide from predators).
6. Like other animals, not all individuals in a population survive well.
7. Insects represent the largest number of identified species of all living things on Earth and are adapted to many different habitats around the world. 

8. Scientists ask questions, make observations, and collect data in order to build understanding about the world. 
OTHER KNOWLEDGE (ADDRESSED IN OPTIONAL LESSONS)

1. Several roles insects play in the environment (pollinators, decomposers, food source) 

2. Several examples of how human and natural changes can harm/help insect survival.


	A. Develop questions and hypothesis/predictions based on prior knowledge observations and/or data 

B. Collect and record data/observations accurately

C. Use data from science notebook to support claims

D. Sketch animal specimens in detail and based on observation

E. Label diagrams accurately 

F. Analyze and interpret data sets 
G. Construct explanations based on evidence
H. Form conclusions/synthesis information from text and/or multimedia 

I. Compare and contrast insects (life cycles, structure, basic needs) to other living things

J. Share findings/conclusions orally and/or in writing

	Assessment Evidence (Stage 2)

	Performance Task Description

	Students design an imaginary insect and write about its structure, function, life cycle, adaptations, habitat (and how it’s adapted to habitat).

	Other Evidence

	Students create science notebook sketches.
Students complete written science notebook observations.
Graphic organizers comparing/contrasting life cycles, structures & functions.
Students create labeled diagrams with body structures & functions, life cycles,

Students participate in science talks.
Students complete written prompts/ drawing on various topics in science notebooks.


	Learning Plan (Stage 3)

	Big idea
	Activities

	1. Unit introduction- 

Time: 1 60 minute periods
	Lesson 1. How do scientists learn about insects? This is the introduction to the unit designed to get students excited and wondering about insects. Students observe and collect insects outside. Teacher guides students to ask questions and charts their questions. This question chart will be referred to throughout the unit. 
Example Question Chart: (e.g. Are insects worms, spiders are bugs insects? Why did some crickets die? Why are there more insects in one part of the school grounds?) 
NOTE: This lesson involves taking students outside. Plan ahead so you and students are prepared for day.  Consider asking for extra adult help to supervise students outdoors. 


	2. Knowledge 

1. Insects share the basic needs of all animals (reproduction, growth, defense, obtain nutrients/energy and take in oxygen).  
Skills 

A. develop questions and hypothesis/predictions based on prior knowledge observations and/or data 

B. collect and record data/observations accurately

D. sketch animal specimens in detail and based on observation

I. compare and contrast insects (life cycles, structure, basic needs) to other living things
Time: 2 60 minute periods
	Lesson 2. How can we compare insects with other living things? Students observe live insects (mealworms, crickets, painted lady larva, ladybugs mantids, prometheus moths (spring only), cockroaches.) They complete the assessment probe Is it an animal? (from Uncovering Students Ideas in Primary Science) and participate in a science talk about what they know about what makes an animal. Through a reading, they learn that insects share all the needs of other living things and are classified as animals according to scientists. 
Lesson 3. Introduction to observational drawing using live insects (this can be done before lesson 1 if teachers choose).  The teacher models how to create an observational drawing of an insect. In small groups/tables students create observational drawings of live insects in their science notebooks. Students add to questions generated in Lesson 1. This lesson helps students build drawing skills, which they will need throughout the unit and for their design and insect project.
Teachers can also use this lesson to set up science notebook.

	3. Knowledge 

2: Location and function of common adult insect body structures: 3 body parts, head, mouth, thorax abdomen, 6 jointed legs, 2 antennae, compound eyes, wings (in some insects).
Skills

B. collect and record data/observations accurately

C. use data from science notebook to support claims

E. label diagrams accurately 

H. Form conclusions/synthesis information from text and/or multimedia 

I. compare and contrast insects (life cycles, structure, basic needs) to other living things

Time: 2-3 60 minute periods
	Lesson 4: What do insects have in common? What makes them different? 

Students observe live and preserved insects, sketch and label the main body parts, noticing what insects have in common. In this lesson, students practice drawing skills from Lesson 3, and notice and ask questions about insect body parts. More detailed information and vocabulary about body parts and function will be provided in the next lesson. 
Lesson 5: How are insects body parts adaptations? Students review what all insects have in common from Lesson 4 and their homework. They complete a short reading about insect body parts to build understanding about and vocabulary. They observe live insects, filling out a checklist about insect body parts.  They share their observations and begin to think about how these body parts are adaptations. 
Lesson 5 Extension: How are legs and wings adaptations? Teacher shows pictures and videos of insect movement using google slides, focusing on legs and wings as adaptations. Students observe legs and wings of insects under magiscopes. 
Note: This lesson requires the use of Magiscopes and Insect slides, which you will need to order several days in advance from the science center.

	4. Knowledge 

3. Examples of how several body parts on an insect can help insect survive, grow, behave and/or reproduce. (for example wings help insects escape predators, travel long distances to obtain food and find mates)

Skills

B. Collect and record data/observations accurately

C. Use data from science notebook to support claims

F. Analyze and interpret data sets 
G. Construct explanations based on evidence
H. Form conclusions/synthesis information from text and/or multimedia 

J. share findings/conclusions orally and/or in writing
Time: 2 60 minute lessons, 1 85 minute Science Center program 
	Lesson 6: How do an insects mouth part help it survive? Students model different insect mouth parts using paper, straws, sponges, etc. and experiment with how they are adapted to their function. (adapted from AIMS Education Foundation Table Manners)
Lesson 7: How are insects adapted to their environment? Students research the live insects from class (cockroaches, crickets, mantids, butterflies moths, mealworms and ladybugs) and their different habitats. They choose an insect to research and follow a webquest to learn about that insect and how it is adapted to its habitat. The concept of what a habitat is and examples of habitats is a key concept they will need for their design an insect project later in the unit. This lesson can take place at various times in the unit, depending on teacher choice.

* NOTE This lesson requires students to have access to Computer or tablets so consider reserving those ahead of time. 
Lesson 8: How does an insects’ body help it survive? Science Center staff lead a program where students use magiscopes to observe bee body parts and discuss how these body parts help the bee’s survive. (1 hr 15)
* NOTE This lesson is a program lead by the Science Center. Please request the program at least two weeks in advance.  


	5. Knowledge 

8. Several roles insects play in the environment (pollinators, decomposers, food source)
9. Several examples of how human and natural changes can harm/help insect survival.

10. Scientists ask questions, make observations, and collect data in order to build understanding about the world. 
Skills
C. Use data from science notebook to support claims

F. Analyze and interpret data sets 
G. Construct explanations based on evidence
H. Form conclusions/synthesis information from text and/or multimedia 

J. share findings/conclusions orally and/or in writing

Timing: 1-2 60 minute lessons
	Lesson 9: (OPTIONAL) How do insects impact and interact with the world? Teacher reads aloud sections of the book The Buzz on Bees by Shelley Rotner and Anne Woodhull which introduces Colony Collapse disorder. Students play a review game to check for understanding.  They can also play an interactive game mimicking bees if time allows. 
Lesson 9(extension/OPTIONAL): How do insects interact with the world? Students observe a graph showing changing populations in monarch butterflies. They do research to discover what might be some reasons that are causing a decline. To wrap up the class discusses their research and share what are some things people can do to make an impact. This lesson can take place at various times in the unit and is included teachers who have time to delve deeper into the topic or if students have interest in Monarchs.


	6. Knowledge 
4. Stages of insect life cycles (egg, larva, pupae, adult and nymph) and how they are similar or different to other animals and plants (for example, humans develop from eggs then grow into smaller versions of the adults, similar to how some insects go through incomplete metamorphosis).

5. Most traits that insects have are inherited from their parents.
Skills
A. Develop questions and hypothesis/predictions based on prior knowledge observations and/or data 

B. Collect and record data/observations accurately

C. Use data from science notebook to support claims

F. Analyze and interpret data sets 
G. Construct explanations based on evidence
H. Form conclusions/synthesis information from text and/or multimedia 

I. Compare and contrast insects (life cycles, structure, basic needs) to other living things

J. Share findings/conclusions orally and/or in writing
Timing: 2 60 minute lessons
	Lesson 10: How do insects grow and change? Students review and discuss observations of live insects from previous classes to discuss how insects change over time. They watch time lapse videos of metamorphosis and then act out incomplete and complete metamorphosis as an assessment. 
Lesson 11: How do insects change over generations? Students reflect on how they have traits that are similar from their parents, and that these are called inherited traits. They complete a modeling activity to see how parent butterflies can pass their traits onto the next generation.


	7. Knowledge 

5. Most traits that insects have are inherited from their parents.
Skills

B. Collect and record data/observations accurately

C. Use data from science notebook to support claims

F. Analyze and interpret data sets 
G. Construct explanations based on evidence
H. Form conclusions/synthesis information from text and/or multimedia 

J. Share findings/conclusions orally and/or in writing
Time:  1 60 minute lesson
	Lesson 12. How do insects get their traits? Teacher shows google slide show introducing the concept of acquired and inherited traits. Students do a quick review, using a people sort. They then work in pairs to complete an activity observing pictures of insect traits and placing tokens on images to identify acquired v. Inherited traits.


	8. Knowledge: 

ASSESSMENT/ REVIEW most content from unit (#1,2,3,4,8) 

Skills
C. Use data from science notebook to support claims

D. Sketch animal specimens in detail and based on observation

E. Label diagrams accurately 

G. Construct explanations based on evidence
H. Form conclusions/synthesis information from text and/or multimedia 

I. Compare and contrast insects (life cycles, structure, basic needs) to other living things

J. Share findings/conclusions orally and/or in writing
Time:  3 60 minute lessons
	Lesson 13 Introduction to Design an Insect Project This is the culminating project for the insects unit. It is used to assess and review students’ understanding of insects, structure and function, life cycles and adaptations. Students create a model and written explanation for their model, showing the insect body parts, adaptations for survival and habitat, life cycle. The teacher may choose how he/she may present the project. (drawing, poster, 3D model and a written component, (note card, brochure, written summary) and/or presentations.
NOTE: You should introduce the project earlier and often throughout the unit as as one way to tie lessons, content and understandings together.

	9. Knowledge 
8. Several roles insects play in the environment (pollinators, decomposers, food source)

9. Several examples of how human and natural changes can harm/help insect survival.

Skills

J. Share findings/conclusions orally and/or in writing

G. Construct explanations based on evidence
	Lesson 14 (OPTIONAL) How do insects impact the world? This is the culminating lesson in the unit. Students are introduced to the idea of a species and work in groups to model, using sand, the vast number of insects in the world. They compare insects to other animals and consider the impact of insects in the world. There is also an optional end of unit written assessment. 
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