RATIONALE/STATEMENT OF PURPOSE

I will be focusing on a Matter unit in Science.  It is important that students be able to experience hands-on exploration in science in order to fully understand the concept or topic at hand.  I will be using the 5-E Learning Cycle Model for the science lessons in this unit. The 5-E Learning Cycle Model has a “strong linkage to constructivist theories of teaching and learning,” which is why I believe it is so important to follow this model when teaching science to young individuals.  (Chiarelott, 2006)  The 5-E Learning Cycle stands for Engagement, Exploration, Explanation, Extension, and Evaluation.  Along with incorporating these 5 steps into my lessons, I am always sure to relate each lesson to real life situations as much as possible, asking the students to expand on and explain their own experiences with the topics that are being discussed.  I feel this better helps every student in my class find some sort of connection to the lesson and in turn aid in their comprehension.

Learner Outcomes
Science – Matter

Grade 4
*Students will categorize objects according to their properties (Bloom’s Analysis)

*Students will identify objects as solids, liquids or gases (Bloom’s Knowledge)

*Students will create a venn diagram categorizing the various objects as solids, liquids, gases, solid-liquid, solid-gas, gas-liquid, or solid-liquid-gas (Bloom’s Analysis)

*Students will compare and contrast physical and chemical changes (Bloom’s Comprehension)

*Students will determine whether changes in matter are physical or chemical (Bloom’s Comprehension)

*Students will measure the volume of objects using a ruler/meter stick (Bloom’s Application)

*Students will measure the volume of objects through displacement (Bloom’s Application)

*Students will measure the mass of objects using a balance scale Bloom’s Application)

*Students will construct a booklet about matter (Bloom’s Synthesis)

*Students will identify and define the three states of matter (Bloom’s Knowledge and Comprehension)

*Students will define vocabulary terms (Bloom’s Knowledge)

Name ________________________________________

                                     Matter Anticipation Guide





      (Pre Assessment)
Read the following statements.  If you believe the statement is true, place an X on the line.  If you believe the statement is False, cross off what you believe is the false information and make it true by writing above it.  (Hint: There are 5 True statements and 5 False statements.)

________   Almost everything is matter!

________   Matter is anything that has volume and energy.

________   Volume can be measured with a balance scale.

________   A property of an apple is red.

________   There are 4 states of matter.

________   Burning paper is a chemical change.

________   Displacement is finding the volume of an object using water.

________   An apple turning brown is a physical change.

________   Pop is an example of a solid.

________   The volume of a block is found by multiplying the length times the width         times the height of the block.

VOLUME

LESSON PLAN

I. CONCEPT - Measuring Volume

II. LESSON OBJECTIVE - Students will measure the volume of various items throughout the classroom using a ruler or meter stick. (Bloom’s Application)

III. PROCEDURES –

ENGAGEMENT – Call on students to estimate how many cubic inches make up the large storage cabinet at the front of the classroom.  The students will enjoy hearing the various predictions from their classmates.  Some will give very small numbers while others will give extremely large numbers.  Write all of these predictions on the board so that we can refer to them after finding the actual volume of the cabinet.  Pass out 3 index cards out to each student.  Have them write the word STORGE CABINET on the back of one of the cards.  Write the formula on the board (length x width x height) and demonstrate how to find these measurements using the meter stick and storage cabinet.  Model how to write this information on the provided index card, complete the math, and write the answer being sure to label “cubic inches”.  Refer back to the predictions on the board and acknowledge the student or students that guessed the closest!  (10 minutes)
EXPLORATION – Place students in groups of three using the name sticks.  Instruct students to write the names of the two other items in the classroom (desk box and filing cabinet) on each of the remaining index cards.  They will first need to predict on their own what they think the volume of each of the objects will be and write their prediction on the front of the index card under the name of the item.  Using the ruler and/or meter stick, students will then begin gathering the data necessary to plug into the given formula. (15 minutes)
EXPLANATION – Students will go back to their own seat when finished in their groups.  They will need to double-check their math at their seat to assure that the answer they came up with in their groups is accurate.  Once all students have returned to their seat and have checked their work, we will begin going over the answers together.  Call on one student to give the length of the desk box, another student to give the width of the desk box, and a third student to give the height of the desk box.  All students may make necessary changes at their seat during this time.  Call on another student to come up and complete the math problem at the board.  Discuss and compare answers with the other students at their seats.  Do the same for the third object (filing cabinet).  Answer questions as necessary. (15 minutes)

EXTENSION- Discuss as a class when it is necessary to find the volume of objects.  I would begin by giving the example of my own children’s dresser.  In order to save space in their bedroom, we decided to put their dresser in the closet, however we had to make sure that it would fit.  We had to measure the length, width and height of the dresser, and in turn measure the length, width and height inside the closet.  I would ask the students to share other examples of times when we might need to find the volume of an object.  This allows the students to relate our classroom activity to real life situations. (5 – 10 minutes)

EVALUATION – Students will choose their own three dimensional cubic object from in the classroom to measure with a ruler or meter stick.  They will write the formula on a new index card, along with the name of the object of their choosing.  Each student will complete the necessary mathematical steps being sure to label the answer in cubic inches.  This index card will be turned in to the teacher as a way for the teacher to assess each student’s level of understanding of finding volume. (5 minutes)
IV. MATERIALS AND RESOURCES – Index cards, various 3-dimensional cube-shaped objects from within the classroom.  Completed index cards will be placed inside their science portfolios.

BIG IDEA- One of the biggest acknowledgements with this lesson is that math and science go hand in hand! Students will see the need to find the volume of objects in order to find out if the objects will fit in certain spaces.

DISPLACEMENT
LESSON PLAN

I. CONCEPT - Measuring volume through displacement

II. LESSON OBJECTIVE - Students will measure the volume of various items using the process known as displacement (Bloom’s Application)

III. PROCEDURES –

ENGAGEMENT –Hold a glass cup in front of the class and pour water into the cup until it is all the way to the brim.  Hold up a cup of ice and ask the students to predict what will happen when I put the ice in the glass of water. After listening to their predictions, which will most likely be correct, I proceed to put the ice in the glass, which causes the water to pour onto the floor!  I then explain that when we add an object to water, the water level will rise. This is known as displacement.  I model how to find displacement by showing the students a measuring cup with 200mL of water inside.  Write 200 mL on the board.  Drop a golf ball into the measuring cup and walk the measuring cup around the room so the students can see that the water level is now at 250mL.  After subtracting 200mL from 250mL, we find that the golf ball takes the place of 50mL of water.  This is displacement! (10 minutes)
EXPLORATION – Place students in groups of four using the name sticks.  Pass out an activity sheet to each student, which will be used to record the displacement data.  Also distribute a measuring cup to each group of 4, along with a cup of extra water.  Students will need to be sure that the measuring cup is filled to 200mL each time, and will use the extra water/cup to assure that there is exactly 200mL in the measuring cup.  It is important to explain to the students that it truly doesn’t matter where the water is filled to but it is most important to find how much the water level has risen. Students need to label their answer in milliliters (mL). Give each group the same 3 items to measure using displacement – large marble, 50 gram piece, and dropper bottle.  The students will work in groups to find the volume of each of these items.  Remind them to double check their math. (15 minutes)
EXPLANATION – Call on three different students to come to the front of the classroom to demonstrate how the volume of his/her object is found.  They will show their work on the board, as well as the answer. We will discuss their results as a class, making changes and clarifications when needed.    (10 minutes)

EXTENSION- Discuss as a class when we may be directly affected by displacement.  I will remind them about placing ice in a glass of liquid.  I will also have them visualize what happens when too many people begin piling into a hot tub at a hotel.  Most likely the students will be able to relate to this particular situation.  I would ask the students to think of other times when displacement has an affect on their lives and we will make a list of these scenarios in our portfolios. (5 – 10 minutes)

EVALUATION – I would ask the students to find an object in their desk or in the classroom that would not be damaged when submerged in water.  I would ask that they record in their portfolio the level of water they started with, the name of the object they chose to find the volume of, as well as the water level when the object was submerged.  The student would also need to write the volume of the object being sure to label their answer in milliliters (mL). (5 minutes)
IV. MATERIALS AND RESOURCES – Activity sheet provided by teacher, measuring cup, water, extra cup, golf balls, dropper bottle, large marbles

          BIG IDEA- This lesson gives students a scientific reason behind a a common childhood experience such as an overflowing cup or bath tub.  They will find that all matter takes up space, even in water.  That space that is taken up in water is known as displacement!  Again, Math and science go hand in hand.

NAME _____________________________________________

DISPLACEMENT ACTIVITY

Find the volume of the following items using displacement,  
Be sure to label your answer in milliliters (mL).  

ITEM

BEGINNING 


       ENDING 
                             VOLUME



WATER LEVEL

WATER LEVEL

Golf Ball
____________________

_____________________

_______________

Marble
____________________

_____________________

_______________

Dropper
____________________

_____________________

_______________

Bottle

Now you may choose your own object to find the volume of using displacement.

ITEM

BEGINNING 


       ENDING 
                             VOLUME



WATER LEVEL

WATER LEVEL

_____________
____________________

_____________________

_______________

3 STATES OF MATTER
LESSON PLAN

V. CONCEPT – Solids, Liquids, and Gases

II.    LESSON OBJECTIVE - Students will identify objects as solids, liquids or gases (Bloom’s Knowledge)

III. PROCEDURES –

ENGAGEMENT –I will place three plastic grouping circles on the classroom floor. In front of me on the table will be a large assortment of objects such as play doh, chewing gum, water bottle, basketball, strawberry, bouncy ball, can of pop, pencil, marker, rock, and paper.  I will begin by placing the rock in one of the circles without saying a word.  I will then kneel down and blow into the second circle without saying a word, and finally I will open the pop and pour some of the pop into the third circle. Each circle is meant to represent one of the three states of matter – solid, liquid, and gas.  The rock is a solid. I blew carbon dioxide (gas) into the second circle.  I poured a liquid into the third circle.  (5 minutes)
EXPLORATION –Without discussing the phases of matter or that the circles actually represent each of the 3 states of matter, I will call on a student to come to the front of the room to choose an item and place it in the appropriate circle.  Due to the fact that my fourth grades students understand how a venn diagram works, specifically with three circles, I will be anxious to see if any of the students want to put an item between two circles or even in the center space which represents all three phases of matter.  Although hands may be raising in disagreement, I will tell the students that we will discuss the possiblitiy of some of these objects going in to other circles after all objects have been placed in the venn diagram. (15 minutes)
EXPLANATION – At this point in the lesson, I will begin taking questions and/or suggestions from the students as to where they feel some of these objects should be placed.   This will lead to the discussion of how some objects have two states of matter within them or even three.  Some objects such as the basketball could actually be placed in the gas/solid section because the ball is a solid and the air within it is a gas.   (10 minutes)

EXTENSION – We will then discuss some objects outside of the classroom that could fall into the center of the venn diagram as well as the other crossover sections.  I will begin with the example of a slush.  The cup and ice are both solids, while the colored flavoring is a liquid. I will then ask them where they believe the human body would fall.  After hearing from students we will determine that the body has all three phases! By giving the students an opportunity to share their thoughts and ideas, we will soon have an entire list on the board of objects that are more than just a solid, liquid or gas alone.  (5 – 10 minutes)
EVALUATION – (5 minutes) I will then give the students approximately 3 minutes to walk around the room and gather at least three items that are either a solid/liquid, solid/gas, gas/liquid, or al lthree states of matter.  They will write these three items in their portfolio along with the category they fall under on the venn diagram for me to check after class. If time permits, we will share some of our items that we wrote after portfolios have been collected.

IV. MATERIALS AND RESOURCES – 3 Grouping  circles, play doh, chewing gum, water bottle, basketball, strawberry, bouncy ball, can of pop, pencil, marker, rock, and paper, portfolios, various objects from around the classroom.

BIG IDEA:  After this lesson on the phases of matter, students should be able to determine whether an  object is more than just a solid, a liquid, or a gas, as may objects are made up of two phases, if not three phases of matter.  This will be a change from the basic solid, liquid, and agas lessons they have done in the younger grade levels as they are being challenged to look at each object  presented to them, as well as objects around them, in more depth.

Name ________________________________________

                                     Matter Assessment
1) Matter is anything that has mass and volume.  What tools do you think you might use to measure the mass or volume of an object?  

2) There are 3 states of matter.  List the 3 states of matter and give an example of each.

_____________________________________  -  ________________________________________

_____________________________________  -  ________________________________________

_____________________________________  -  ________________________________________

3)  True or False  - Matter can be changed either physically or chemically.

4) Describe the characteristics or properties of play doh.  Would it be considered a solid, liquid, gas, or a combination?

5) Matter is made up of molecules.  How do you think the molecules in juice might be arranged?  Draw a picture or use words.

6) What is inside a balloon that has been blown up?  Does it have weight?  Does it take up space?

7) Using the measuring cup of water, find the volume of the rock using displacement.       __________________mL

8) Find the volume of the cardboard box.       _______________ cubic inches

