[bookmark: _GoBack]SATURDAY SCIENCE WEEK 1
Grades 5-8

LEARNING OBJECTIVES
· Students will understand how gravity acts as a force on the different objects we are experimenting with.  Students will demonstrate this to me by our discussion about gravity related to the 3 experiments.

STANDARDS
· National Standards:
· Transfer of energy
· Motions and forces
· Understanding about scientific inquiry
· State Standards:
· Plan and carry out investigations—often over a period of several lessons—as a class, in small groups or independently.
· Perform investigations using appropriate tools and technologies that will extend the senses.
· Use measurement skills and apply appropriate units when collecting data.
· Keep accurate records in a notebook during investigations and communicate findings to others using graphs, charts, maps and models through oral and written reports.
· 6.4.3 Describe the transfer of energy amongst energy interactions. 
· Explain that energy cannot be created or destroyed but instead can only be changed from one form into another or transferred from place to place.

MATERIALS
· Two sets of sample hills and jumps (previously constructed by me)
· 2 marbles
· 2 toy cars
· 2 stopwatches
· 2 meter sticks
· 2 12” rulers
· Journals (pocket folders with notebook paper)
· Pencils

TEACHER CONTENT KNOWLEDGE
· Energy never disappears.  It just changes forms (gravitational changes to kinetic).
· Newton’s 1st Law-Without external forces, an object will keep the state of static or moving with constant velocity.

REFERENCES & HANDOUTS
· YouTube video- http://www.youtube.com/watch?v=4FzVtw3Exk4&feature=related
· Rollercoaster project idea- original lesson is attached to email

LESSON DESCRIPTION
· Icebreaker:
· We will start out the day with an icebreaker activity where children are instructed to take as many sheets of toilet paper as they want, but they don’t know what it is for yet.  Once everyone has their paper, I tell them that for every sheet they have to tell us one interesting thing about themselves.
· This helps to build community and later foster collaboration in a group of students who may not know each other.
· Engage:
· Students will take their seats after the icebreaker activity.
· I will show a YouTube video of a rollercoaster ride at Disney World.  The video lasts for 7 mins and 22 secs.
· I will then ask the students a series of questions about their own experiences with rollercoasters.  I will have them raise their hand to answer.  This will lead toward my driving question.
· “Have you ever been on a rollercoaster?”
· “What was it like?”
· “What did it feel like?”
· “Did you feel something tugging at you?”
· “What did it feel like at the top of a loop?”
· “What about at the bottom or top of a hill?”
· “How does the car get to the top of the hill?”
· “How does it get to the bottom?”
· I will then ask the children the driving question, “what makes rollercoasters work?”  I will tell the students that we will be investigating this question for the next few weeks.
· Explore:
· Students will be divide up into groups of four and be given sample hills and jumps made out of file folders and marbles.  I will be walking around the room, asking what the students are discovering.  We will start by exploring the hill.  
· They will be instructed to release the marble from different heights on the initial slope and see if it makes it up the hill.  They will record the height from which the marble is released and if it makes it up the hill or not on a piece of notebook paper.
· Next, students will be given the sample jump and instructed to move the support pillar up and down and release the marble at different heights.  They will record the height and distance the marble has traveled.  
· Each group of students will then be given a bouncy ball and a toy car.  They will be instructed to roll the car off the side of the table and drop the ball at the same time the car leaves the table.  They will measure the time it takes for each object to fall.
· Explain:
· We will come together as a class and I will ask each group of students to tell us what they have found based on their experiments.
· I will prompt the students with questions like:
· “How high does the marble need to fall in order to make it up the hill?”
· “Why do you think the marble can jump?”
· “Is there a pushing force acting on the marble?” (This is where we will discuss that it is only gravity pulling the marble down.)
· “Why do the car and the bouncy ball hit the ground at the same time?” (Again, we will discuss gravity acting on each item.)
· Elaborate:
· Now we will relate our findings back to our driving question.  Questions to ask students include:
· “What force is acting on a roller coaster at the top of a hill?”
· “How does gravity make a roller coaster go?”
· I will explain to students that energy never disappears, it just takes different forms.  
· I will also explain to students that the gravitational energy acting on the marble at the top of the hill turns into kinetic energy which makes the marble move.

EMBEDDED FORMATIVE ASSSESSMENT
· While the students are exploring the three activities, I will be walking around asking them questions.  I will then be able to get the feel of how much I need to explain later.  I will constantly be moving throughout the room asking questions to better understand what my students know. (Specific questions are written in each section above.)

GEARING UP & GEARING DOWN
· Gearing Up: For students who are already familiar with force in relation to rollercoasters, I will ask them to think of other things in life that use force.  What about pushing something along the ground?  What forces are acting on the item?  Can you think of all of them?  What are some other instances involving force and motion.
· Gearing Down: Force and motion can be tricky concepts for children.  They may already have some misconceptions about the topic that are holding them back from understanding.  I will help to break these misconceptions down.  Also, if some students are not able to figure out how any of the 3 experiments work out, I will provide extra guidance during small group time.
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