Microworlds Unit Design

Grade 5
RI Statements of Enduring Knowledge - (Established Goals):  

 PS 2 - Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed.

LS1 - All living organisms have identifiable structures and characteristics that allow for survival (organisms, populations, & species).

INQ
	· Collect data

· Communicate understanding & ideas

· Design, conduct, & critique investigations

· Represent, analyze, & interpret data

· Experimental design
	· Observe

· Predict

· Question and hypothesize

· Use evidence to draw conclusions

· Use tools, & techniques


	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 
Assessment Evidence

	PS2 (5-6)- 6

Students demonstrate an understanding of energy by…
6a differentiating among the properties of various forms of energy (e.g. heat, electrical, light, sound, mechanical).

LS1 (5-6) – 1

Students demonstrate understanding of biodiversity by… 

1a Recognizing that organisms have different features and behaviors for meeting their needs to survive.
LS1 (5-6) – 2

Students demonstrate understanding of structure and function-survival requirements by… 

2a Describing structures or behaviors that help organisms survive in their environment (e.g., defense, obtaining nutrients, reproduction, and eliminating waste). 

LS1 (7-8) – 2

Students demonstrate understanding of structure and function-survival requirements by… 

2a Explaining how the cell, as the basic unit of life, has the same survival needs as an organism (i.e., obtain energy, grow, eliminate waste, reproduce, provide for defense).

2b Observing and describing (e.g., drawing, labeling) individual cells as seen through a microscope targeting cell membrane, cell wall, nucleus, and chloroplasts.
LS1 (5-6) –4

Students demonstrate understanding of differentiation by…
4a Identifying cells as the building blocks of organisms. 
4b Recognizing and illustrating (e.g. flow chart) the structural organization of an organism from a cell to tissue to organs to organ systems to organisms.
	PS2 (5-8)-SAE+ POC- 6 

Given a real-world example, show that within a system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical).
LS1 (5-8) FAF –4

Explain relationships between or among the structure and function of the cells, tissues, organs, and organ systems in an organism

LS1 (5-8) SAE+FAF –2

Describe or compare how different organisms have mechanisms that work in a coordinated way to obtain energy, grow, move, respond, provide defense, enable reproduction, or maintain internal balance (e.g., cells, tissues, organs and systems).

LS1 (5-8) – INQ+ SAE- 1

Using data and observations about the biodiversity of an ecosystem make predictions or draw conclusions about how the diversity contributes to the stability of the ecosystem.


Words in bold are important for science vocabulary development, and should be used for word walls.

	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas
(Understandings)

	1
	Observing the Penny
	· How does the hand lens help you observe objects?
	Magnifiers are tools that extend the sense of sight.

	2
	Communicating Your Observations
	· How can you record/communicate your observations?
· What is the difference between observation, inference and opinion?
	Observations are pieces of information that come to you through one of your 5 senses
The observed characteristics of an object are known as its properties
An inference is really a conclusion based on what was observed

An opinion is a statement based only personal preferences

	3
	Learning About Lenses
	· What are the properties of magnifiers?
	In order to magnify, an object must be translucent (allows light to pass through it) and convex (curved).
The more curvature a clear object has, the more magnification it will produce

	4
	Looking through Lenses
	· How can you bring an object into good focus using a lens?
· How much of the object can you see at one time?
	Lenses can be focused by moving either the object or the lens back and forth until the focus is clear
Since lenses magnify, they also reduce the amount of the object that can be seen at one time

	5
	Learning to Use the Microscope
	· What is the function of the main parts of the microscope?
· How do we focus/adjust light on the microscope?
	The eyepiece produces the magnification
The clip holds the slide on the stage which remains stationary

The mirror reflects light up through the lens to illuminate the object.

	6
	Practicing with the Microscope
	· What is “field of view”?
	Field of view is defined as the space or area in which things can be seen through the lens of a microscope. Since a lens magnifies a portion of the object, it also reduces the portion of the object that can be seen at one time.  Each time the power of a lens is increased, the field of view is decreased.  So while we are seeing the object in greater detail, we are seeing less of it.

	7
	The Field of View
	· How can you measure what you see through a microscope?
	One way to measure objects under a microscope is to compare them with something else you already know, like a human hair.  A more accurate way to measure size is to place a metric ruler in the field of view.

	8
	Preparing Slides
	· How do you prepare wet-mount slides?
· How do you focus on an object that has depth?
	Wet mount slides can be either flat or can contain a well or depression.  
Well slides (also called depression slides) contain a reservoir with more depth for holding thicker specimens, either wet or dry.

The lens should be moved up or down over the surface of an object that has depth

	9
	What Is It?
	· What is the substance in each jar?

· What are the properties of each substance?
	Table salt, or sodium chloride, is easy to recognize because of its translucent, cube-shaped crystals
Epsom salts, a magnesium sulfate compound, has distinctive needle-shaped crystals that range from transparent to white.

Quartz sand has a regular six-sided crystal.  It shows the result of weathering.

Grits is a food product made from ground corn.  It is irregular in shape and ranges from opaque to translucent.  Color ranges from white to pale yellow.

	10
	Exploring Common Objects
	· Who is Robert Hook?

· How did Hook improve the microscope?
	

	11
	What’s Inside an Onion?
	· What are cells?

· What are the three main parts of the onion cell?
	A cell is the smallest living unit and the building block of all living things.

The cell wall supports and gives shape to the cell.
A thin cell membrane lies just inside the wall (may or may not be visible) holds in the living parts of the cell.

The nucleus is the control center of the cell.

	12
	Looking at Living Things-Volvox
	· How will looking at living things be different?  What new challenges will  you face?

· What is the structure and function of the main parts of the volvox?

· How does it move? Eat? Reproduce? Protect itself?

· How are volvox and cells alike? different?


	Volvox is a member of a large group of organisms knows as green algae.  Volvox cells live together in colonies of 1,000 to 3,000 similar cells, arranged in a hollow sphere. Each individual cell has two flagella, or whiplike tails, which work together to propel the colony through the water. The spherical colony of cells is held together by a clear jelly-like substance.

	13
	Blepharisma
	· What is the structure and function of the main parts of the blepharisma?

· How does it move? Eat? Reproduce? Protect itself?

· How is it different from volvox?


	Commonly found in ponds, Blepharisma is a single-celled, pear-shaped creature about 160 micrometers in length.  It has a unique rosy coloration.

	14
	Vinegar Eels
	· What is the structure and function of the main parts of the vinegar eel?

· How does it move? Eat? Reproduce? Protect itself?

· How is it different from volvox and blepharisma?

· How are the volvox, blepharisma and vinegar eels alike?
	The vinegar eel is not a fish, but rather a harmless roundworm about 1.5 to 2 mm long, with points at both ends. Its smooth, slender body is nearly transparent, so it is possible to see its internal organs.  Made up of many cells, this creature is large enough to be seen easily with the naked eye in bright light as it moves continuously in its vinegar environment.

	15
	Hay & Grass Infusions
	· What organisms did you discover in your hay infusion?

· How did these organisms grow from hay/grass sunlight and pond water?
· How are these organisms different from the volvox, blepharisma and vinegar eels?
	The hay and grass diffusion should have begun to decompose. The water should have changed to an amber brown, with a film of scum floating on the surface and a definite odor when opening the lid.
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