[image: image1.emf] Michigan Department of Education  [image: image2.emf]
             Technology-Enhanced Lesson Plan 2007
Lesson Title:  Is an iPod’s shuffle function truly random?  

Created by:  John Failor, Traverse City Central High School and Jessie Houghton, Traverse City West High School





Lesson Abstract:  iPod users have frequently questioned as to whether the shuffle feature found on iPods is truly random.  This lesson will allow students to test this hypothesis using their own iPod while at the same time learning about probability and statistics.  
Subject Area:  Probability/Statisitics

Grade Level:  Grades 9-12

Unit Title:  Statistical Inference

Michigan Educational Technology Standards Connection: 
Grades 9-12

Basic Operations and Concepts

5. understand the purpose, scope and use of assistive technology

6. understand that access to online learning increases educational and workplace opportunities

Technology Productivity Tools

2.  use technology tools for managing and communicating personal information (e.g., finances, contact information, schedules, purchases, correspondence)

3. have access to and utilize assistive technology tools

6. use an online tutorial and discuss the benefits and disadvantages of       this method for learning

Technology Problem-Solving and Decision-Making Tools

3. use a variety of technology resources (e.g. educational software, simulations, models) for problem solving and independent

Michigan High School Content Expectations Connection:


Mathematics Strand 4:  Statistics and Probability

Standard S1: Univariate Data – Examining Distributions 

S1.2  Measures of Center and Variation  

S1.2.1  Calculate and interpret measures of center including: mean, median, and mode; explain uses, advantages and disadvantages of each measure given a particular set of data and its context.  

S1.2.2  Estimate the position of the mean, median, and mode in both symmetrical and skewed distributions, and from a frequency distribution or histogram.    

S1.2.3  Compute and interpret measures of variation, including percentiles, quartiles, interquartile range, variance, and standard deviation.    

S1.3  The Normal Distribution

S1.3.1  Explain the concept of distribution and the relationship between summary statistics for a data set and parameters of a distribution.  

S1.3.4  Calculate z-scores, use z-scores to recognize outliers, and use z-scores to make informed decisions.    

Standard S3: Samples, Surveys, and Experiments


S3.1  Data Collection and Analysis

S3.1.1  Know the meanings of a sample from a population and a census of a population, and distinguish between sample statistics and population parameters.    

S3.1.2  Identify possible sources of bias in data collection and sampling methods and simple experiments; describe how such bias can be reduced and controlled by random sampling; explain the impact of such bias on conclusions made from analysis of the data; and know the effect of replication on the precision of estimates.  

Estimated time required to complete lesson or unit:


1 to 2 class periods of 55 minutes each for an estimated total time of 110 minutes.  

Instructional resources:  

The use of computers is required for this lesson either in a computer lab or using a classroom set of laptops.  Students will also need access to iPods.  
Prior required technology skills:

· Use of iPod
· Excel use for spreadsheets
· Internet access 
Sequence of Activities:


As an introduction to the issue of whether the iPod’s shuffle is truly random, students should read a couple of articles.  One good article is from Steven Levy of Newsweek:  http://www.msnbc.msn.com/id/6854309/site/newsweek/.  Another good article is from Carl Bialik of the Wall Street Journal:  http://online.wsj.com/public/article/SB115876952162469003.html.  Other articles and various blogs discussing this issue can be discovered through an internet search.  If allowed to play completely through, the shuffle mode on any iPod will eventually play each song once with no repeats.  The question investigated in this lesson  Is a particular artist appearing more often than expected when using iPod’s shuffle? 


Begin the lesson by building a spreadsheet.  (A sample spreadsheet is included for your use and adaptation.)  Make a list in a one column of a spreadsheet of each artist in your iPod.  Next count the songs for each artist and place these numbers in the second column of the spreadsheet.  Total the total number of songs.  In the third column, compute the percent of the total songs each artist represents.  Discuss with the students an appropriate sample size for an experiment to determine whether the iPod’s shuffle is random.  Generally 10% of the total population is considered an appropriate sample size.  After agreeing upon a sample size, students should calculate the expected value for each artist by multiplying the percentage in column 3 by the sample size.  Place the expected value numbers in column 4.  


First we will test the hypothesis that an artist appears more or less often than expected when using the iPod’s shuffle.  Pick an artist from your list to test.  Discuss with the students an appropriate number of trials to use for this investigation.  In our sample spreadsheet, we used 3 trials.  Run the trials and record how many times the selected artist appears.  Record these numbers in the spreadsheet.  Next calculate the mean and standard deviation of the trials.  (Formula for standard deviation of three trials can be found in spreadsheet).  To test this hypothesis, we used a one-sample t test.  To calculate the t-value, use the following formula:  
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is the sample mean, 
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is the population mean (expected value), s is the sample standard deviation and n is the number of trials.  Finally calculate the degrees of freedom which is n – 1.  


To find the p value which is the probability of your null hypothesis (expected value) occurring, use this link (http://www.statsoft.com/textbook/sttable.html#t) to consult a t table.  Small p values are strong evidence against your null hypothesis because they indicate the observed result is unlikely to occur.  Therefore a small p value reveals that your iPod is favoring a particular artist.    


Another question that could be investigated is to examine if the complete set of songs selected by the iPod shuffle is statistically random.  This could be done by tallying all the artists played during a sample random shuffle and then performing a chi-squared analysis.  

Assessments:

· Pre-Assessment:

· Class discussion on what a random event is. How to determine if an event is random and how to determine if a claim (mean) occurs? These could be very open-ended questions with many different types of answers and options. The goal is to get the kids to begin to think about statistics.
· Another discussion on how to collect data. How many to collect and what should the method of collection be? Statistical terms such as: simple-random-sample, bias, stratification, and blocking could be used.
· Scoring Criteria:  Points awarded at the teacher’s discretion.
· Post-Assessment:

· Teacher designed test or quiz – look for knowledge about the ideas of how to sample data and how to know if something is statically significant. 
· Scoring Criteria: Points awarded at the teacher’s discretion.  

Technology (hardware/software):
· iPods

· Computer access with excel

· Online access for teacher and students

Key Vocabulary:

· Random sampling
· Mean and standard deviation
· Statically significant
· P-value, t-value, and t-table
Application Beyond School:

This activity will provide students with the ability to use statistical reasoning with future problems. Students will have the basic knowledge as to what being statically significant meaning and how to test data for this. Students will also have the ability to conduct sampling techniques.  

Teacher Reflection and Notes:
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