Force and Motion Project
Carkenord Fifth Grade Team
K. Patrona, S. Rybarczyk, and S. Zwirner

Problem: Due to overpopulation on Earth, you have inhabited a new planet where friction does not exist. However, you have brought all of your materials from your home planet, Earth, and you are expecting them to work in the same manner they did on Earth. Therefore, a team has been assembled to analyze and troubleshoot the problems which have begun to occur. You have been selected as a member of this team which consists of a doctor, police officer, engineer, chef, and teacher. 
Assignment: Assume the identity of one of the team members and determine how your daily life will be affected. You will be responsible for creating a technology presentation to share your findings and solutions at a Town Hall meeting. 
Essential Question: What would life be like without friction? 

Teacher Examples (to help students begin to Brainstorm): 
Clothing Designer: 
· Zippers would become unzipped unless they were upside down

· Shoes would become untied and would have to be slip on or have hooks. 

· Spokes installed on the bottom of shoes to dig into the ground/stop moving

· Designers would have to design protective clothing gear (to cushion falls, bumping into objects, etc.)  

Veterinarian: 
· Animals would be walking as if they were on ice all the time.

· Equipment would not properly work (i.e. chairs, tables, desks, 

· Problems with office supplies (paper clips, glue, pens, pencils, folders) not working in their originally intended way. 

· We’ve started to see more knee and hip as a result of slipping and sliding. 

· Training animals has become more difficult.  Following commands such as “sit,” and “stay,” are proving to be problematic.

· Malnutrition has begun to surface because food bowls continuously slip away from their intended recipients.

· Animals are not responding to touch in the same way.  

· Fish? Birds? Flying for birds? 

· Hamster Wheels never stopping? 

Background Information: Our world would be in chaos. We would not be able to drive, ride bikes, walk etc. Friction allows us to grip with the ground so that we can begin moving. If we were able to somehow move without friction, stopping then would become an issue. 
Friction ensures that we will stop. An object that is in motion tends to stay in motion unless acted upon by a force. Without friction, we would continue moving until we hit another massive object. 

Finally, friction is essential to life on earth. One key type of friction is air resistance. Without air resistance, we would no longer have an atmosphere. Life cannot exist in a vacuum.” 
RESOURCES:
· http://www.school-for-champions.com/SCIENCE/friction_uses.htm
· http://teachertech.rice.edu/Participants/louviere/Newton/
· http://www.physics4kids.com/files/motion_friction.html
· http://www.bbc.co.uk/schools/ks2bitesize/science/physical_processes/friction/play.shtml
· http://science.pppst.com/motion.html
· Pros/Cons Graphic Organizer (Repices4Success, Tools) 
· BrainPop: Science-Motions, Forces, and Times 
GLCE’s: Grade Level Content Expectations 
Physical Science: Forces and Motion 
K-7 Standard P.FM: Develop an understanding that the position and/or motion of an object is relative to a point of reference. Understand forces affect the motion and speed of an object and that the net force on an object is the total of all of the forces acting on it. Understand the Earth pulls down on objects with a force called gravity. Develop an understanding that some forces are in direct contact with objects, while other forces are not in direct contact with objects. 
P.FM.M.2 Force Interactions- Some forces between objects act when the objects are in direct contact (touching), such as friction and air resistance, or when they are not in direct contact (not touching), such as magnetic force, electrical force, and gravitational force. 
P.FM.05.21 Distinguish between contact forces and non-contact forces. 

P.FM.05.22 Demonstrate contact and non-contact forces to change the motion of an object. 
P.FM.M.3 Force- Forces have a magnitude and direction. Forces can be added. The net force on an object is the sum of all of the forces acting on the object. The speed and/or direction of motion of an object changes when a non-zero net force is applied to it. A balanced force on an object does not change the motion of the object (the object either remains at rest or continues to move at a constant speed in a straight line). 
P.FM.05.31 Describe what happens when two forces act on an object in the same or opposing directions. 

P.FM.05.32 Describe how constant motion is the result of balanced (zero net) forces. 

P.FM.05.33 Describe how changes in the motion of objects are caused by a non-zero net (unbalanced) force. 

P.FM.05.34 Relate the size of change in motion to the strength of unbalanced forces and the mass of the object. 
P.FM.M.4 Speed- Motion can be described by a change in position relative to a point of reference. The motion of an object can be described by its speed and the direction it is moving. The position and speed of an object can be measured and graphed as a function of time. 
P.FM.05.41 Explain the motion of an object relative to its point of reference. 

P.FM.05.42 Describe the motion of an object in terms of distance, time and direction, as the object moves, and in relationship to other objects. 

P.FM.05.43 Illustrate how motion can be measured and represented on a graph.
Reflection and Social Implications 
K-7 Standard S.RS: Develop an understanding that claims and evidence for their scientific merit should be analyzed. Understand how scientists decide what constitutes scientific knowledge. Develop an understanding of the importance of reflection on scientific knowledge and its application to new situations to better understand the role of science in society and technology. 

S.RS.M.1 Reflecting on knowledge is the application of scientific knowledge to new and different situations. Reflecting on knowledge requires careful analysis of evidence that guides decision-making and the application of science throughout history and within society. 

S.RS.05.11 Evaluate the strengths and weaknesses of claims, arguments, and data. 

S.RS.05.12 Describe limitations in personal and scientific knowledge. 

S.RS.05.13 Identify the need for evidence in making scientific decisions. 

S.RS.05.15 Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities. 

S.RS.05.16 Design solutions to problems using technology. 

S.RS.05.17 Describe the effect humans and other organisms have on the balance in the natural world. 

S.RS.05.19 Describe how science and technology have advanced because of the contributions of many people throughout history and across cultures.
