SIMPLE MACHINES OF FUN
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Summary: 
The following activities are designed for students to investigate how force and motion applies to simple machines found in the everyday world.  The activity combines internet technology and design for students to construct their own machines.  The teacher can extend the activities to having students build and test their own roller coasters.   

Subject: 

· Science: 6.12

Grade Level: 

· Target Grade: 8 

· Upper Bound: 8 

· Lower Bound: 6
Time Required: 2 class periods depending on the extent decided on by the teacher 


Activity Team/Group Size: Teams of 4-6  

Materials: 

Marbles or small balls 
About 6 feet of flexible tubing, such as ¾-inch foam pipe insulation 
Masking tape 
Plastic cup 
Scissors 
Various supports, such as boxes, paper towel tubes, desks, or books
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Reusable Activity Cost Per Group [in dollars]: $5 for all groups 

One-time costs to purchase marbles, plastic cups, and scissors

Expendable Activity Cost Per Group [in dollars]: $5
Large boxes of tubing can be purchased from plumbing supply or hardware stores.  Costs can be minimized by costing insulation tubes in half
Materials, except for duct tape, with last for an entire day.

Learning Objectives: 

· To understand the definitions of force and motion
· To test how force and motion affects movement, acceleration, and speed

· Apply principles of force and motion to constructing and testing roller coaster designs

Lesson Introduction / Motivation: 
Use the following website to introduce force/motion and how each applies to roller coasters


- http://www.learner.org/interactives/parkphysics/ 
This next website will give hints and a guide for building the roller coaster.


- http://www.msichicago.org/online-science/activities/activity-
detail/activities/build-a-roller-coaster/browseactivities/2/
Lesson Plan: 
The first part of the lesson is to introduce force and motion concepts with the power point presentation.  The material is a short introduction of definitions and concepts provided by Gateways, a standardized curriculum used by Bryan ISD.  

The second part of the lesson will introduce roller coasters and have the students use an internet source to investigate how force and motion will influence the speed and direction of a roller coaster starting and finishing a course.  The teacher can walk the students through the website or if computers are available, the students can work through the site.  

The activity will encourage students to practice inquiry learning by bringing in the concepts and practiced learned earlier into creating their own group roller coasters in the classroom.  The teacher can set guidelines, such as length and number of features that the coaster needs to include.  This activity will also test students’ design abilities, as well as some friendly competition.  Students can also compete against other groups in terms of roller coaster completion, difficulty, and speed.  This lesson is designed with the intention for the teacher to cater to the students’ abilities in the classroom, while at the same time still introducing and reinforcing the concepts of force and motion.

Lesson Closure: 
The lesson could be closed with students’ evaluating and critiquing their designs compared to the other groups. The next class day, the teacher can give a daily quiz, or warm-up activity, to reinforce the concepts from the building activity.

Assessment: 
The assessment will be the ability of the students’ to design and build a working roller coaster with the guidelines given by the teacher.  To have the most effective assessment, the teacher should spend time at the end of the activity having students critique their design and explaining how force affected the travel distance and speed of their marble.
Vocabulary / Definitions: 

· Force – a push or a pull in a specific direction
· Speed – calculated by dividing distance by time

· Net force – the combination of all forces acting on an object
· Newton – the unit for measuring force, named after Isaac Newton

· Weight – the measurement for the amount of gravitational force on an object

Background and Concepts for Teachers: 

· There is no background or concepts necessary for this activity.  It is strongly recommend that teachers navigate through the websites to understand how to construct the roller coaster and what ideas will work and not work for designs.  The teacher will also need to decide which concepts they want to reinforce, whether to have the coaster complete a task (marble falls into the cup) or to see which marble reaches the end of the coaster first (speed and acceleration).  
Lesson Scaling: 

The lesson can be modified by introducing more difficult concepts affecting forces and movement, such as friction and acceleration.  The teacher can move into how each feature on a coaster affects the overall velocity and force applied on the marble and ultimately on the riders (i.e. Why do you feel different exertions on your body for different carnival rides?).
Safety Issues: 

No unusual safety concerns, except for the basics with using scissors and heights for building coasters (standing on chairs, tables, etc.)

Troubleshooting Tips: (Optional) 

Space constraints – Classroom furniture may have to be moved around to provide more building space or have students use furniture in design creativity
Multimedia Support and Attachments: (Optional) 

· Presentation
· Websites – see above
References: 

· Gateways, standardized curriculum textbook for 6-8 grade, used by Bryan ISD
· http://www.msichicago.org/online-science/activities/activity-detail/activities/build-a-roller-coaster/browseactivities/1/ 
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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