	Sacred Heart Cultural Center

Grade Five Science 

	Focus Standard

S4P1


	Students will explain the difference between a physical change and a chemical change.



	Related Standards

S5E1

Habits of Mind

S4CS1

S4CS3

S4CS4

S4CS5

The Nature of Science

S4CS7

S4CS8

Visual Arts

VA4MC1

VA4PR1

VA4PR2

VA4PR3

VA4C1
	Students will identify surface features of the Earth caused by constructive and destructive processes.

Students will be aware of the importance of curiosity, honesty, openness, and skepticism in science and will exhibit these traits in their own efforts to understand how the world works.

Students will use tools and instruments for observing, measuring, and manipulating objects in scientific activities utilizing safe laboratory procedures.

Students will use ideas of system, model, change, and scale in exploring scientific and technological matters.

Students will communicate scientific ideas and activities clearly.

Students will be familiar with the character of scientific knowledge and how it is achieved.

Students will understand important features of the process of scientific inquiry. 

Engages in the creative process to generate and visualize ideas.

Creates artworks based on personal experience and selected themes.

Understands and applies media, techniques, and processes of two-dimensional art processes (drawing, painting, printmaking, mixed-media) using tools and materials in a safe and appropriate manner to develop skills.

Understands and applies media, techniques, and processes of three-dimensional works of art (ceramics, sculpture, crafts, and mixed-media) using tools and materials in a safe and appropriate manner to develop skills.

Applies information from other disciplines to enhance the understanding and production of artworks.



	Enduring Understanding(s)


	A physical change occurs when the size, shape, or state of matter (solid, liquid, gas) changes. For example, cutting paper or freezing water.

A chemical change occurs when one kind of matter is changed to another. For example, burning paper or rusting metal.

Weathering is the breaking down of rocks by water, wind, ice, or plants.

Clay is soil with tiny grains that are packed closely together.  It is plastic-like when moist (capable of being molded) but hard when fired (baked).

The Law of Conservation of Matter states that matter is neither created nor destroyed during a physical change or a chemical change.



	Essential Question(s)


	 What characteristics of a physical change are evident in your brick?

	Misconceptions  

Chemical changes can encompass changes in physical state, particularly when the color of a substance alters.

Changes in state, as a solid to a liquid, represent a chemical change.

Matter just “disappears”.

Chemical change creates heat.

Clay is sticky, orange or red stuff in the ground.
	Proper Conceptions


A physical change in a substance doesn't change what the substance is. In a chemical change where there is a chemical reaction, a new substance is formed and energy is either given off or absorbed.

Physical changes can be reversed, but chemical changes cannot be reversed without extraordinary means, if at all.

When heat is given off in a chemical change or reaction, it is called an exothermic reaction. When heat is absorbed in a chemical change or reaction, it is called an endothermic reaction. The speed at which chemical reactions take place depends on the temperature, pressure and how concentrated the substances involved in the chemical reaction are. Sometimes substances called catalysts are used to speed up or help along a chemical reaction.

Clay is made from weathered rock. Its particles are considered to be the smallest in size of all weathered rock.  It is a stiff, sticky, fine-grained earth, typically yellow, red, or bluish-gray in color and often forms an impermeable layer in the soil. It can be molded when wet, and is dried and baked to make bricks, pottery, and ceramics.



	Vocabulary


	physical change

chemical change

chemical reaction

Law of Conservation of Matter

brick

clay

weathering

granite

limestone

	Background
	· Brickwork at Sacred Heart

The design of Sacred Heart is Romanesque and Byzantine, with fifteen styles of intricate brickwork, tall turrets, and graceful arches.  Georgia granite and limestone were used for the lower structure and foundation.  Its bricks were produced by the Rutherford brickyard across the river in South Carolina, and the first bricks were laid in September, 1897.

· Making Brick

Many forces such as weather, glaciers, volcanoes, and chemical reactions, break up rocks in the ground, producing a kind of fine- grained earth called clay. Clay is workable when it is wet, and can be molded to any shape. A brick can be made by wetting the clay and pressing it into a mold to dry (physical change). Often some type of binding agent can be added to assist (straw or other grasses, manure, etc.) in holding the brick together. To further strengthen the brick, it can then be baked in an oven until it is hard (chemical change).

Today, most bricks are made by machines, which form the clay into long columns, then cut the columns into brick-sized pieces.

Most ordinary bricks are naturally red because of the iron in the clay used to make them. Adding other substances to the clay produces bricks of other colors.


	Materials Needed

.


	dirt 

grass or straw

water

brick “molds” ( see Adobe Brick instructions)

strainer

scoops

shovels

decorative objects (optional)

newspaper

empty coffee can

round block of wood

two regular bricks

(See supplies needed for stations in “teacher instructions”.)

	 Teacher Instructions

Use Observation Chart 1.

Use Station Sheet.

Use Station Observation Chart.


	Activate Prior Knowledge: 

Teacher Demonstration: Place five ice cubes in a clear container or zip-lock bag.  Have students observe and discuss the state and shape of the cubes.  Using a balance, measure and record the mass.

Set the container in a warm place.  Once the ice has melted, again measure the mass.  Have the students observe and discuss what happened to the shape and state of the cubes.  (Questions: In what state of matter were the ice cubes at the beginning of the demonstration?  At the end?  What kind of change was that?  How do you know? )

Teach and Apply: 

Set up four stations with the following supplies:

Station 1: Marshmallows, Hotplate, Aluminum Foil, Disposable wooden stirring sticks

Station 2: Ice, Hotplate, Erlenmeyer flask, Glass stirring rod

Station 3: Salt, Water, 2 plastic cups or Erlenmeyer flasks, Glass stirring rod, Alka-Seltzer

Station 4: Chocolate, Hotplate, Aluminum Foil, Disposable wooden stirring sticks

Remind students of evidence of a chemical change:

1. Unexpected color change 

2. Change in odor 

3. Unexpected temperature change 

    a. Endothermic – heat is absorbed.  (feels cooler) 

    b. Exothermic – heat is released.  (feels hotter) 

4. Gas bubbles appear 

5. Electricity is generated 

6. Light is produced 

7. Fire is produced 

8. A solid forms when two liquids are mixed 

· Provide a station direction sheet and lab observation sheet for each student or student team.

· Have students rotate through each station collecting data.

Extension:

An additional station can be added for advanced students.  This station involves changes which occur when popping popcorn.  A bag of microwave popcorn should be pre-popped.  Students can investigate the differences between popped and unpopped kernels.  When popcorn is popped, liquid inside the kernel is changed to steam.  Pressure from the steam builds up inside the kernel.  When the pressure reaches a critical stage, it causes the kernel to turn itself inside out.  This is a physical change.

· Provide students with samples of brick to observe and discuss.  Create a class chart of physical characteristics noted. Either as a teacher demonstration or in small groups, break brick to allow for observation of strength and internal characteristics. Allow students to develop hypotheses of how their brick was created. 

· Provide students with photos of the brickwork at Sacred Heart or use the website (http://www.sacredheartaugusta.org) to discuss its physical characteristics.  Continue discussion with the process of brick-making and how it can demonstrate physical and chemical changes.



	Culminating Activity 


	(Option 1) Adobe Bricks 

1. Begin by collecting the perfect dirt for brick-making. You will need to dig down at least one foot, collecting deeper, lighter colored dirt and not the top- soil. Sift the rocks and twigs from the dirt and place it in a container. You can use a household strainer to sift the dirt, if desired.

2. Add grass or straw to the dirt. As a general rule you should add one part grass or straw to six parts dirt. The grass or straw should be cut short, no longer than 3 inches in length.

3. Stir in water slowly, mixing well. Add only enough water so that the dirt is thick, not runny, about the consistency of biscuit dough. It is important to mix thoroughly, preventing the dirt from clumping up and forming brittle, dry patches in your finished brick.

4. Shovel the mud into your chosen mold.  Molds can be made from many things such as old milk cartons, ice cream containers, pie pans, or you can make your own mold from scraps of wood.

5. Place the molds, full of mud, in the sun to dry. When partially dry you can add decorative touches, such as hand or footprints, glass beads or shards or anything you can imagine. Once the bricks are dry enough, remove them gently from the mold and place them in a dry, shaded area to complete drying. Placing them in the shade for the final drying will help prevent cracking.

(Option 2) Paper Bricks

1. Because of the properties of paper, you will not need any binding agents.
2. Make a simple paper brick press out of a large coffee can, a round block of wood cut to a diameter smaller than the can, and a couple of regular bricks.
3. Poke some holes in the bottom of the can, and low around the base. Poke one larger hole on the bottom, about an inch wide.
4. Take some newspaper and tear it up into strips (this will keep it from crumpling up too much, and help it bind better.) Put them in a bucket of water until they're thoroughly soaked.
5. Fill the coffee can with the paper. Put the "round" of wood on top of the paper in the can, and place the brick on top of the wood (on the widest side, so it's stable). 

6. Carefully step on and press the brick/block down. You might need to get another brick to push it down even further. Keep pressing down until no more water comes out.
7. Flip the can when you're done, and use a dowel or other stick to push through the larger hole and push the paper out.
8. Stick it in a dry ventilated area, and depending on how dry/ventilated it is, it should be dry in 3 days. Flip the brick daily so as to keep mold from developing. 
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	Extension


	How can you demonstrate a chemical change within your brick?

What characteristics would stay the same?  What characteristics would change, if any?


Observation Chart 1 (Use words and pictures.)

	
	Initial Observations
	Final Observations

	Shape of ice cubes
	
	

	State of ice cubes


	
	

	Mass of ice cubes
	
	


Station Sheet

Station 1: 

Eat a marshmallow.  Place a few marshmallows in a cupcake foil.  Heat and stir on hotplate until melting is complete.  Write observations.  When cooled, taste the marshmallow and note any other observations or comparisons. 

Continue to heat the marshmallow over the hotplate until it gets good and crusty.  Write observations.  When cooled, taste and note any other observations and comparisons. 

Rip a marshmallow in half.  Put it back together.  Write observations. 

Station 2:  


Lick the ice cube and taste the water.  Write observations. 


Melt the ice cube until it begins to boil and evaporate.  Write observations.

Station 3:  


Dissolve some salt into a cup of water.  Taste the salt water.  Make observations. 

Place an Alka-Seltzer® tablet in a cup of water and observe the release of carbon dioxide gas.  Do not taste. Write observations.

Station 4:  (Note: Make sure no student is allergic to chocolate.)

Eat a rectangle of chocolate.  What happens when you eat the chocolate?  Make observations. 

Place another piece of chocolate in a cupcake foil and melt the chocolate.  Let the chocolate cool and taste.  Write observations.   

Station Observation Chart
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Describe what was done.
10 change the food at each
sk

Observed Affect

Physical or
Chemical Change

Ex. Mash Cooked Potatoes.

Ex. Smoother consistency, ustes the same

Ex. Physical

Melt marshmallow

Burn marshmallow

Rip marshmallow

Meltice

Boil water

Evaporate water

Disolve salt in water

Dissolve Alka-Seltzer in
water

Melt chocolate

Bun chocolate
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