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             Technology-Enhanced Lesson Plan
Lesson Title:  Real vs. Digital Dice: Probability
Created by: Liz Staats Burt, Mackinac Island Public School
Lesson Abstract: Students will work in groups conducting probability experiments to calculate and compare probabilities when rolling real vs. digital dice.
Subject Area:  Math


Grade Level:  6th
Unit Title: Probability
Michigan Educational Technology Standards Connection: 
· Basic Operations and Concepts


1. Students use proper keyboarding posture, finger positions, and touch-
typing techniques to improve accuracy, speed, and general efficiency in 
operating a computer.


3. Students use a variety of technology tools (e.g., dictionary, thesaurus, 
grammar-checker, calculator) to maximize the accuracy of technology-
produced products.  

· Technology Productivity Tools


1. Students apply common software features (e.g., thesaurus, formulas, 
charts, graphics, sounds) to enhance communication and to support 
creativity.  


2. Students use a variety of resources, including the internet, to increase 
learning and productivity.

· Technology Research Tools


b. Students use technology tools to process data and report results.
· Technology problem-solving and decision-making tools


1. Students use database or spreadsheet information to make predictions, 
develop strategies, and evaluate decisions to assist them with solving a basic 
problem.  
Michigan Grade Level Content Expectations Connection:

D.PR.06.01 Express probabilities as fractions, decimals, or percentages between 0 and 1; know that 0 probability means an event will not occur and that probability 1 means an event will occur.

D.PR.06.02 Compute probabilities of events from simple experiments with equally likely outcomes, e.g., tossing dice, flipping coins, spinning spinners, by listing all possibilities and finding the fraction that meets given conditions.
Michigan Curriculum Framework Connection:

None – connected through the GLCEs

Estimated time required to complete lesson or unit:
Approximately one to two days
Instructional resources:
http://www.mathforum.com/dr.math/faq/faq.prob.intro.html
http://www.mathforum.com/dr.math/faq/faq.prob.world.html
http://www.mathforum.com/library/drmath/view/57583.html
Prior required technology skills:

Basic handheld operations
Use of required handheld software

Sequence of Activities:
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Begin by introducing the concept of probability. While there are no GLCEs for probability before 6th grade, many teachers do cover it before then, so you may just have to review the basic concept. You may do this by placing some of the above websites on the student’s handhelds using a program such as FlingIt and then reading / discussing them as a group.

2. Explain to the class that they will be conducting a probability experiment by rolling six-sided dice (number cubes.) Organize your students into groups that will allow you to get a nice even number of rolls. For example, if you have 30 students, you may want to create 10 groups of three, and have each group roll 20 times for a total of 200 rolls. (The more rolls you have as a class the better!) Each group will need to tally and record their rolling data on a student handheld using a program such as Notepad and then transfer that data into a spreadsheet on a handheld – to keep it nice and organized and easy to read.  Once the groups have totaled their data come back together as a group and create a class table. (You can do this on the board or use a spreadsheet on your handheld and show it to the kids using a table top camera and projector. Be sure to take time here to walk the students through the process of calculating the probability of rolling each number. (If you need to, now would be a great time to review simplifying fractions and converting from fractions, to decimals and percents.) If one [image: image4.png]Note ALILH 2 Unfiled;
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group’s data seems significantly different from the others, be sure to brainstorm ideas why this might be.
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Next have the class do a second probability experiment, but this time use the die rolling software on the handheld instead. When they are finished, come back together as a large group again to share data. This time have each group calculate the probabilities themselves – do not do it as a large group. This is their chance to pract ice the skill.
4. Finally, the kids should compare the probabilities. Are there differences in the outcomes when rolling digital compared to real dice? What could account for the differences? If they were playing a board game would they prefer to use real or digital dice? Why? Instruct each student to create a short summary of the activity – being sure to back up what they say with the data from their experiments.

Assessments:

· Pre-Assessment: none
· Scoring Criteria:

· Post-Assessment: Oral group interview – Rotate through the groups and ask probing questions. Do they really understand how to calculate experimental probabilities? Which would they choose - real or digital dice? Why? What do they predict would account of any differences in probabilities between using real vs. digital dice? 
· Scoring Criteria: 
Technology (hardware/software):
· Handheld and keyboard, one per student

· Software such as:  

Dice rolling software such as DieRoll, available at 
http://efinteractive.com/Palm/index.html or 


Random Dice Roller, available at 
http://www.freedownloadscenter.com/Games/Gaming_Utilities/Random_Dice_Roller.html

FlingIt, available at http://www.goknow.com/Products/FlingIt/  


Spreadsheet software such as Cells available at 
http://www.goknow.com/Products/Cells/ or Sheet to go (part of Documents 
to go) available at http://www.dataviz.com/products/documentstogo/index_palm.html
Key Vocabulary:
Probability
Independent event
Impossible event

Likely

Experiment

Application Beyond School:

Teacher Reflection and Notes:
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