	

	Lesson Title: Probability for the Real World: Coin Spin!

	Unit:            Probability and Statistics

	Grade Level: 7th Grade 

	Estimated time requirement: Ten classroom periods 

	Summary:  Students identify and examine the role of probability and statistics in the real world.  The students research the unit topic online and then conduct individual and group research.  A fun coin spin experiment lets students utilize a multitude of digital technology as they examine and evaluate probability and then present their critical findings to the class.
 

	

	Objectives: 

· Identify key elements of probability and statistics. 
· Research probability and statistics critically using digital resources.
· Make inferences or predictions based on data or graphs.
· Students utilize laptop PCs and Internet Explorer to do probability and statistics research.

· Students present probability and statistics presentations in class.

· Students utilize Excel to create probability and statistics graphs and create an information sheet in Microsoft Word about their graph.

· Students use the document camera and DLP projector to display data for students to discuss.

	Content Standards:  
National Standards – NCTM (National Council of Teachers of Mathematics

http://standards.nctm.org/document/chapter6/data.htm
select, create, and use appropriate graphical representations of data, including histograms, box plots, and scatterplots.
Chapter 111. Texas Essential Knowledge and Skills for Mathematics  Subchapter B. Middle School

http://www.tea.state.tx.us/rules/tac/chapter111/ch111b.html
 (10)  Probability and statistics. The student recognizes that a physical or mathematical model can be used to describe the probability of real-life events. The student is expected to:

(A)  construct sample spaces for compound events (dependent and independent); and

(B)  find the approximate probability of a compound event through experimentation.

(11)  Probability and statistics. The student understands that the way a set of data is displayed influences its interpretation. The student is expected to:

(A)  select and use an appropriate representation for presenting collected data and justify the selection; and

(B)  make inferences and convincing arguments based on an analysis of given or collected data.

Chapter 126. Texas Essential Knowledge and Skills for Technology Applications
Subchapter B. Middle School

http://www.tea.state.tx.us/rules/tac/chapter111/ch111b.html

 (9)  Solving problems. The student uses technology applications to facilitate evaluation of work, both process and product. The student is expected to:

(A)  design and implement procedures to track trends, set timelines, and review/evaluate progress for continual improvement in process and product; and

(B)  resolve information conflicts and validate information through research and comparison of data.

	Assessment: 

· Teacher uses a student-created rubric to assess the probability and statistics experiments and student presentations.
· Students use a 17 question online prequiz to understand probability and statistics definitions. (Ungraded)
· Teacher utilizes a 20 question final quiz covering all the prequiz items and 3 additional questions. (5 points each for correct answers)

	

	Physical Materials: 
· Classroom Laptops and access to a computer lab.
· Virtual props for statistics and probability experiments from websites
· Digital still camera

· Digital Video Camera
· Document Camera
· Flash memory drive

· DLP projection device
· Firewire-enabled PC

· one ten year or older U.S. quarter, 
· one 2004 to 2006 U.S. quarter 
· scotch tape, poster board, scissors


	Virtual Resources:
· 7th grade TAKS Study Guide, TEA
· United Streaming videos, http://www.unitedstreaming.com
Interpreting Graphs. AIMS Multimedia. 1998, unitedstreaming

     Mathematical Eye: Statistics. United Learning. 1989. unitedstreaming.
     High-Stakes World of Statistics, The, Program 4: Probability. 
     Standard Deviants.    2002. unitedstreaming.
     Math Factor: Probability. United Learning. 1998. unitedstreaming.
     Understanding: Probability and Odds. Discovery Channel School. 2001.        
     unitedstreaming.
     Please note United Streaming is a subscription service. 

      http://www.cut-the-knot.org/Curriculum/Probability/FamilyStats.shtml 
     Geometric Probability: Dart Game 
     http://www.animatedsoftware.com/statglos/statglos.htm
     http://www.cut-the-knot.org/pancakes.shtml
     http://www.mste.uiuc.edu/hill/ev/hermitprob.html
     http://archives.math.utk.edu/topics/statistics.html
     http://www2.spsu.edu/math/deng/m2260/stat/coin/TossCoin.html
     http://www.projectintermath.org/topics/probstat/
     http://www.bbc.co.uk/education/mathsfile/shockwave/games/datapick.html
     http://www.cas.lancs.ac.uk/glossary_v1.1/main.html
     http://countdown.luc.edu/NCTM_cat/DataAnalysis/Statistics/index.html
     http://countdown.luc.edu/NCTM_cat/DataAnalysis/Probability/index.html
     http://countdown.luc.edu/NCTM_cat/DataAnalysis/Games_Puzzles/index.html
     http://countdown.luc.edu/NCTM_cat/DataAnalysis/Surveys/index.html
Internet Explorer 6.0    (download only needed for pre-XP Windows versions)
Microsoft Excel            (training link)
Microsoft Word            (training link)
Microsoft MovieMaker 2
QuickTime Movie Player       (browser plugin for online video clips)
Shockwave Player and Flash Player 10    (browser plugin)


	

	Prior Knowledge/Skills:  
Students have proficiency in Internet Explorer, basic skills in Microsoft Excel and Word.

	Procedures:


Days 1 and 2:
The teacher gives an overview of the Coin Spin unit and instructs the students to begin working with their parents at home to collect two quarters for use beginning in Day 3.

Online research is used as an introduction to probability and statistics and their importance in our lives. Students navigate to the United Streaming video clips and Internet sites (Virtual Resources section above) to learn about these topics. The video clips can be downloaded and stored. The teacher encourages the students to examine the interactive websites contained in the virtual resources.
The teacher discusses key definitions for this unit using a DLP projection at the beginning of Day 2.
In the last 15 minutes of Day 2 students navigate to an teacher-created definitions online PreQuiz. Click on the link below for the PreQuiz:
http://abilene.region14.net/webs/bethany.phillips/probabilityprequiz.htm
Days 3 and 4: 
  
Students create a rubric to assess their peers work for the experiment and presentation phases of the math unit:

Student-created rubric expectations for this assignment:  (Example…may be modified with agreement of instructor and students)

Takes digital photos in class of the different coin configurations. Retrieve from the camera and save to network folder or other storage media.   20 points

Save to student folder or flash drive raw digital video footage of coin spins to a .WMV or .AVI file. 20 points


Convert coin spin data to an Excel pie or bar chart for each of the three coin spin experiments. 20 points


Insert photos into a Microsoft Word document and write two paragraphs with summation of student hypothesis about their results.  20 points

Present to class the digital results using document camera, DLP projector, and computer Student must mention hypothesis of results and allow for class discussion. 20 points
Days 3 and 4 continued: 

Students obtain from parents prior to class Day 3 two quarters, one at least 10 years old and the second coin 1 to 2 years old.

Students use a digital still camera to photograph their coins.

With a partner observing and recording data, spin a quarter 10 times on a table and record whether it lands on heads or tails. Repeat the same procedure with an older quarter. Repeat a third and fourth time with a poster board piece taped to the front of each quarter. 

The results will be 40 total coin spins of either heads or tails. Each table spin of the coin must last at least 2 seconds. The videographer verifies that the coin spin meets the minimum time frame of 2 seconds. 

Partner records the coin spins with a digital video camera. Reverse roles with partner to allow each student to complete these tasks. 

Retrieve photos from digital camera and save to student folder on the network or to a flash drive. Do the same for the raw digital video footage using Firewire cables and the classroom laptop. Import the video footage using Moviemaker 2 in Windows XP and save as a high-quality .WMV or .AVI file. For this exercise no editing in MovieMaker 2 of the raw footage is required, but can be done as an extension activity.

For the count totals create a simple Microsoft Word file called CoinSpindata.doc with the tabulations of heads and tails for each spin cycle. Save it to a network storage folder or other media.

At home: With parents or a brother or sister watching and recording data, repeat the same experiments using 100 coin spins for each quarter for a total of 400 coin spins. Digital video recording is optional for this home assignment. 

Days 5 and 6:

Students work in class creating Excel charts of their coin spin results and creating Microsoft Word documents with coin photos inserted. In the Word document students write at least two paragraphs describing their experiment in their own words. Students must include a personal hypothesis for the results they observed.

Days 7, 8, 9, and 10:
Students use the document camera and DLP projector to show their Excel charts, their coins, the photos of their coins, and a one minute segment of their video clip. Students present their theories on the results of their experiments and allow for student questions.
Click on these links for samples of expected work in the Word and Excel documents:       Sample Student Excel File
                        Sample Student Word File 

Students also download and complete a 20 question Final Quiz covering the definitions in the PreQuiz and three new questions. This Final Quiz may be downloaded at any time during this unit and students may collaborate on the answers with other students in study hall or before and after school. The Final Quiz can be downloaded from this link: 

http://abilene.region14.net/webs/bethany.phillips/upload/probabilityfinalquiz.doc


	Modifications:

· Peer assistance with technology
· Computer teacher assistance with Excel charts
· Inclusion aide or teacher on hand when help is needed in the classroom

· Extended time to complete projects if needed

	Technology Infusion:
· Excel and Word presentations
· Internet research

· Online Quiz

· Digital Video

· Document Camera

· Online Video Clips
· Student-Created Video Clips

· Student-Created Digital Photos
· Student Class Presentations

	Cultural Connections:

· Students research and examine foreign demographics and foreign coins during Days 1 and 2. 
 

	Family Connection:
· Family members help provide coins for student projects.
· Parents and siblings help students conduct home math experiment. 
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