

Jennifer Singleton
Crashing Marbles/2-21-13


3
Secondary Education Lesson Plan Template
Adapted from Understanding by Design Professional Development Workbook © 2004
Stage 1 – Desired Results
Established Goals (include ACOS correlation in this section, both math and other subject): 

SC (8)
- Identify steps within the scientific process. (ACOS 1)
- Identify Newton's three laws of motion. (ACOS 8)
- Describe how mechanical advantages of simple machines reduce the amount of force needed
  for work. (ACOS 9)
- Differentiate between potential and kinetic energy. (ACOS 10)
	MA2010(6)
- Use variables to represent two quantities in a real-world problem that change in relationship 

  to one another; write an equation to express one quantity, thought of as the dependent 
  variable, in terms of the other quantity, thought of as the independent variable. Analyze the 
  relationship between the dependent and independent variables using graphs and tables, and 
  relate these to the equation. [6-EE9](ACOS20)
	MA2010(8)  
- Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare 

   two different proportional relationships represented in different ways. [8-EE5](ACOS7)
- Use similar triangles to explain why the slope m is the same between any two distinct points 
  on a non-vertical line in the coordinate plane; derive the equation y = mx for a line through the
  origin and the equation y = mx + b for a line intercepting the vertical axis at b. [8-EE6](ACOS8)
- Construct a function to model a linear relationship between two quantities. Determine the 
  rate of change and initial value of the function from a description of a relationship or from two 
  (x,y) values, including reading these from a table or from a graph. Interpret the rate of change 
  and initial value of linear function in terms of the situation it models and in terms of its graph 
  or a table of values. [8-F4](ACOS14)
- Describe qualitatively the functional relationship between two quantities by analyzing a graph 
  (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that 
  exhibits the qualitative features of a function that has been described verbally. [8-F5]  
  (ACOS15)

Understandings:
Students will understand that … 

Height affects an object’s force.
Objects move a further distance with greater force.
Graphs can be used to represent collected data.

Essential Question(s):

How does an inclined plane make moving something easier?
	How do simple machines transfer energy?
How do simple machines help us do work?

Essential Knowledge:

Students will know …

The steps of the scientific process
	Newton’s three laws of motion
What simple machines are.
The difference between potential and kinetic energy.
How to use data to make charts. 
How to graph data.

Essential Skills:
Students will be able to … 

Measure lengths.
Identify different kinds of energy.
Record data. 
Graph data.

Stage 2 – Assessment Evidence
(For each assessment you should indicate if the assessment is formative and/or summative)
Performance Tasks:

Marble Activity: The class will be divided into groups of three. Each group will construct a ramp using a book and a paper towel roll. (Paper towel roll may need to be taped to book to hold still.) Groups will then place a cup, with a hole large enough for the marble to fit through, upside down at the bottom of the paper towel roll. The groups will measure the length of the paper towel roll, and record it. Then, the groups will roll the marble down the paper towel roll, and measure the distance the cup moved after the marble crashed into the cup. This will be repeated two more times, for a total of three trials. Each distance will be recorded. After the trials, the groups will repeat the process with two books, and then three books, and finally four books. The groups will then take their data, and decide which graph they should use to model their data. Groups will also calculate the average distances for each height, and produce a separate graph for that information.


Other Evidence:

To go along with the activity, each student will be asked to individually answer questions about their experiment. 


Stage 3 – Learning Plan

Materials needed for the lesson: 
Paper towel roll, ruler, plastic cup, marble, four books, chart worksheet(for data), graph paper, scissors, colored pencils

Curriculum Connections:  
The connections, other than math, are to eighth grade science. This science deals with forces, energies, and simple machines. Students will be learning about forces, and how inclines can affect forces in the activity. 

Review of Relevant Previous Lesson(s)/Information: 
Introductory Activity (below). The teacher will involve students in activity by capturing their attention with a video, and posing questions to them.

Introductory Activity: 
Students will be shown a video of a ball rolling down two inclines. The teacher will stop the video before the balls reach the bottom of the incline, and ask students which ball will reach the bottom first. After predictions are made, the teacher will play the video and there will be a brief discussion on why one ball reached the bottom before the other ball. 

Body of the Lesson: 
Introductory Activity
Brief PowerPoint: The PowerPoint will remind students of the steps of the scientific method, Newton’s laws of motion, simple machines, potential energy, kinetic energy, finding an average, and graphing a set of data. 
Marble Activity: Students will be divided into groups of three. The teacher will give students directions aloud of what they need to do. The students will complete their experiments, graph data, and answer given questions. 

Preview of the next lesson: 
The students will be asked what kind of graph would be a good way to represent each group’s data. 

Out of class assignment:
Any groups that did not finish their graphs may choose a member in the group to finish the graphs at home. Any questions on the worksheet given that were not answered will also be homework. 




