National Science Teachers Association

Discovering Science: Lessons Plans and Experiments for the Classroom

 
Title: Matter             



Grades: 2-3
Allocated Time: Two sessions/20-25 minutes   
Student Population: _students, _ boys, _ girls
Standards 

Next Generation Science Standards: 2. Matter and its Interactions, 2PS1-1. 3. Motions and Stability: Forces and Interactions, 3-PS2-2. 
Common Core State Standards: English Language Arts, Informational Text, Integration of Knowledge and Ideas, RI. 2.7, RI.3.7; Writing, Research to Build and Present Knowledge, W.2.8, W.3.8 

Goals for Understanding
Students will learn what matter is and explore different states of matter.    

Objectives 
Students will 

· classify matter in various ways (size, shape, color, etc.).

· explore and record types of matter found outdoors.

· experiment with the energy of gas.

 

Materials Needed (See science activity appended for additional materials.)
· crayon, water, balloon

· two baskets

· sketch pads (or digital cameras or other photographic device) 
Anticipatory Set

Gather a collection of solid, liquid, and gas items. (Suggestions: crayon, bottle of water, balloon)
Have children sit in a circle. Hand an object to one child and ask him/her to use one word to describe it—heavy, thick, yellow, etc. Pass the object to students in the circle letting them add 
a descriptive word. Limit each child to one word. Record responses. Continue around the circle with each child adding a word and repeating the other words until everyone has had a turn. 
Begin again with another object. Explain that these objects—solid, liquid, and gas—are matter. 

Instruction ((I/Teacher’s role)
Review key content words: (liquid, solid, gas, shape, weight).

Explain that matter is something that has weight and takes up space. Ask: What are some things that have weight and take up space? Point out that even though we do not see air, it is matter.  

· Matter has three states: solid (a block), liquid (water), and gas (air).

· Solids have shapes. You can see and feel solids (crayon). Solids cannot change shape on their own, but force can change them (break a crayon). Its particles are packed tightly together.

· Liquids do not have shapes of their own. They take the shape of the container they are in (milk). Particles in a liquid can move around and past each other freely. 

· Gases are matter that are difficult to see. They have no specific shape or size, but they do have weight and take up space (steam). The air we breathe is made up of gases. Particles 
in gases move around freely and quickly.


· Plasma is a fourth state of matter (not included in this lesson). Plasma does not have a shape, but it cannot be classified a gas, liquid, or solid. (Examples are lightning, fire, neon lights.) Plasma particles start as a substance similar to a gas, but change when the particles break up.   
Guided Practice (We/Student with Teacher’s guidance)

· On an easel pad, draw a three-column table titled Matter. Write the headings, Solids, Liquids, Gases. Ask: What are some things that are matter? List responses under the correct heading. You may need to help children with gases. (water vapor, steam, etc.)

· Take a walk outside. Provide each student with a pencil and a sketch pad. Encourage students to draw pictures of three objects that can be classified as matter. (Option: Use digital cameras, if available.) Review drawings (or photos) explaining that each thing is made of matter.  
Review or Summary 

Discuss different ways students might classify the objects they saw outside. For example, color, size, texture, living, non-living, etc. Guide students in classifying items. 

Independent Learning (You/Student)
Cut pictures of solid objects from old magazines. Paste each one on an index card. Do the same with pictures of liquids. Label two baskets, Solids and Liquids. Place the cards in your science center. Let students sort them into the correct basket. Option: To increase the challenge, ask students to select two pictures and list words that describe the objects.    



Checking for Understanding (Assessing) 
Review students’ participation and index-card sorting activity for accuracy.

Cross Curriculum Extension Language Arts
Prepare a chart on an easel pad with the headings: Solid, Liquid, Gas. Talk about the three states of matter, naming as many examples of each as possible. Provide help as needed and record findings. Then let children choose one example to illustrate. Below each illustration let children complete this sentence frame: _______ (name of object drawn) is a ______ (solid, gas, or liquid). 

Adaptation (Gifted and Talented and English Language Learners)
Let students sit in a circle. Write the word Matter on an easel pad. Give one student a beanbag. Ask each student to say a word related to matter. It can be the name of an object or a content word. Have each student pass the beanbag to the next student. Give each student 20 seconds to name a word. When time is up, the child holding the beanbag is out if he/she has not said a word.

Additional Reading
· Change It!: Solids, Liquids, Gases, and You, by Adrienne Mason
· Matter: See It, Touch It, Taste It, Smell It, by Darlene Stille

· What Is the World Made Of? All about Solids, Liquids, and Gases, by Kathleen Zoehfeld
· What’s the Matter in Mr. Whisker’s Room? by Michael Ross

Additional Resources
· National Science Teachers Association
Science and Children, “What Causes the Different States of Matter?” December 2008, pages 56-59. 

       http://learningcenter.nsta.org/product_detail.aspx?id=10.2505/4/sc08_046_04_56
· Take an interactive quiz at http://www.neok12.com/quiz/STSMAT01
· See an animation about matter at http://www.harcourtschool.com/activity/states_of_matter/ 
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Discovering Science 

Grades: 2-3

Title: Matter 


Experiment: Does Gas Have Energy?  

Standards: Next Generation Science Standards: Physical Sciences, Matter and 
Its Interactions, PS1.A

What you need
· clear jar
· club soda

· raisins
· beads 
 
Time: 20-30 minutes 

What you do
1. Pour club soda into the jar slowly until it is about ¾ full. Ask: What do you see? (bubbles). 
2. Explain that bubbles are air pockets filled with gas in the liquid.
3. Drop some raisins into the jar. What happens? (They sink.) Ask: Why did the raisins sink to the bottom? (They are heavier than water.) 
4. Continue to observe the raisins for a while longer. What happens? (The raisins slowly begin float. When they reach the top, the bubbles pop and the raisins sink down again.) 
5. Let children predict why this happened.
6. Repeat the experiment using beads. What happens?
What you found
Bubbles filled with gas appeared. The bubbles attached themselves to the raisins. Then the bubbles carried the raisins to the top because the bubbles (gas) were lighter than the soda (liquid). When the bubbles popped, the raisins became heavier than the soda again. So they fell back to the bottom of the jar. 

Conclusion
The energy of the gas moved the raisins to the top of the liquid. Gas can make things move.  

Explore More!

Explain that matter can change. Demonstrate how matter can change. Mix a packet of powdered drink mix (solid) with water in a clear pitcher. Display the pitcher and point out that it is now a colored liquid. (water mixed with solid powder) Then pour some of the liquid beverage into an ice-cube tray and freeze. Ask: What will happen?  Let children make comparisons between the two. Ask: Were your predictions correct?  (change in temperature-colder). How might we turn the solid cubes back into a liquid? (change in temperature-hotter).

Option: After the demonstration, give a small cup of cold drink to each child with an ice cube. Saying, “Enjoy two types of matter!” (Please be aware of allergies.) 
Name ______________________________________________________________
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Be a Scientist: Ask, Answer, Discover!


Next to each word below, write the letter S for Solid, L for Liquid, or G for Gas. 

water 
________

juice
_______
steam   ________


pencil   ________

rock 
_______
raisin 
________
1. What happened when the raisins were put in the club soda?  

__________________________________________________________________

__________________________________________________________________


2. Why did the raisins sink? 

__________________________________________________________________

__________________________________________________________________


3. What caused the raisins to float? 



__________________________________________________________________


__________________________________________________________________


4. Why did the raisins sink again?


__________________________________________________________________


__________________________________________________________________


5. What did you learn by observing the raisins in the club soda?


__________________________________________________________________



__________________________________________________________________
Draw a solid. 





Draw a liquid. 
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