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             Technology-Enhanced Lesson Plan
Lesson Title:  The History and Use of Sampling Methods taken from PBS.org http://www.pbs.org/fmc/lessons/lesson4.htm 
Adapted by: Carolyn Newkirk and Marsha Myles
Lesson Abstract:  Students learn about sampling by tracing improvements in sampling procedures over the twentieth century. Scientific inquiries involving flawed sampling are illustrated and discussed using the Literary Digest poll in 1936 and the Gallup presidential poll of 1948. Scientific inquiries involving improved sampling methods are illustrated and discussed using Gallup’s quota sample in 1936 and the random probability samples used today to illustrate the power of good sampling. Students will apply concepts through sampling exercises.
Subject Area:  Mathematics
Grade Level:  8th grade
Unit Title: Data and Probability
Michigan Educational Technology Standards Connection: 

Technology Productivity Tools 
2. use a variety of technology resources, including the internet, to increase learning and productivity

Technology Communications Tools
2. create a project (e.g., presentation, web page, newsletter, information brochure) using a variety of media and formats (e.g., graphs, charts, audio, graphics, video) to present content information to an audience

Michigan Grade Level Content Expectations Connection:

Data and Probability

Draw, explain, and justify conclusions based on data

D.AN.08.02 Recognize practices of collecting and displaying data that may bias the presentation or analysis 

Estimated time required to complete lesson or unit:

5 class periods (45-50 minutes each)
Instructional resources:
1.  Computers connected to the internet for conducting research and to access “The First Measured Century” website.  
2. Television, VCR, and videotape of the first hour of “The First Measured Century,” which can be purchased at http://www.shop.pbs.org or ordered by phone by calling 1-800-PLAY-PBS.

3.  Computers with a spreadsheet program for extension activity.  

Prior required technology skills:

Internet Use

Use of spreadsheet program to create data display
Sequence of Activities: 
Class Session 1 

1. Prepare for this lesson by queuing “The First Measured Century” to the Gallup Poll segment of the program. This segment is the last segment of tape 1 and starts around 1 hour and 17 minutes into the tape where Ben is saying, "What did Americans of the 1930s think..."

2. Once the video is set to begin, prepare students for learning by discussing definitions and concepts as described below: 

· A population is a collection of things that you want to study, such as all immigrants or all high school students or all recently-married people.  

· A sample is a smaller group of things chosen from the population to represent the population. For example, all the students in your school constitute a population. All the students in your class are a sample of this population of students. What are some other samples of this population?  

· Ask the students to come up with samples of this population. [all the male students; all the female students; all the seniors; all the students with glasses; every tenth student as they walked in the door this morning; all the students who voted in the last school-wide election]  

· Discuss why would anyone want to sample a population? Usually because it is cheaper than measuring the entire population. Or because measuring the whole thing is impossible. [how would you do a blood test without sampling?]  

· But all these samples are not equally useful. One of the most important scientific discoveries of the 20th century is that some samples can be very powerful if they are chosen in certain ways. In the 20th century, scientists discovered that the size of a sample is much less important than how the sample is chosen. If the sample is chosen correctly, then a sample of just a hundred people can give accurate answers about the entire American population of 275 million people. 

3. Distribute the student handout and go over each of the questions on it. The students are to take notes while viewing the program in preparation for answering the questions on the handout.

4. Show the Gallup segment of the First Measured Century video. Pay particular attention to the samples discussed in the video. 

5. Provide any remaining class time for students to complete the worksheet questions. Offer to discuss questions students may have in order to enhance understanding. For more information, direct students to the website for the Gallup segment transcript and interviews with Gallup's sons about their father and also about different sampling methods.

Class Session 2 

1. Conduct the following discussion as a review of the concepts and definitions presented in the previous class.

· What kinds of samples are shown in the video? [Literary Digest: convenience sample; Gallup in 1936 and 1948: quota sample] 

· What are the pros and cons of the different kinds of samples? 

· What is the standard kind of sample today? [random probability sample] 

· What is a random probability sample? [sample composed of elements chosen at random; meaning each individual in the population had an equal chance of getting into the sample] 

· How can you contact a random probability sample of telephone-equipped Americans?  

Activity 1: 

· Have the students practice drawing convenience samples.  

· Have the students think of the class as a population.  

· Have a student draw a convenience sample of the population.  

· Get several more convenience samples.  

· Can the students think of a way that these samples are unrepresentative of the class?  

· Would the sample answer any question the same way the class would? [For example, suppose the convenience sample is all the girls who have long hair. Suppose we want to know what percentage of the class gets their hair cut at the barber shop. If we ask our sample, we will probably get an answer of 0%, which is probably wrong for the class as a whole, because our convenience sample is unrepresentative of the class.]  

Activity 2: 

· Have students come up with a quota sample of the class. [One male athlete, one female athlete; one student who drives to school; one student who walks, etc. This sample is probably better, but still not the best.]  

· Draw some more quota samples.  

Activity 3: 
· Have the students come up with a random probability sample of the class by following these steps:  

Step 1: Assign each student a number from 1 to however many students are in the class. How you assign the numbers make no difference at all. You can have the students count off. Have the students write down their number on two slips of paper. 

Step 2: Collect one slip from each student into a box or bag or envelope. 

Step 3: Without being able to tell the slips apart, draw a slip from the bag and read the number. The student whose number is chosen goes to the front of the room. Do not replace the slip in the bag until the entire sample is drawn. Draw five more numbers, sending five more students to the front of the room. You have now drawn a random probability sample of six students from the population of the class. 

Step 4: Put all the slips back in the bag. Repeat step 8.3 to draw another random sample of six students. Step 5: Repeat steps 1 through 5 several times. Notice that the sample is usually different people. [The odds of drawing the same 6 people twice in row from a class of 25 students are 117,100 to 1.]

Class Session 3, 4 and 5 

Activity 4: 
· For a partial scientific inquiry, divide the class into groups and have each group add a research question to be investigated with each of the sampling techniques as a comparison.  

· Have each group demonstrate by conducting and presenting their sampling techniques and results to the class. For example, if you want to know the average height of students in the class. Take a convenience sample, a quota sample and a random sample and compare the average height in the samples to the average height in the class as a whole.

(Complete sequence found at http://www.pbs.org/fmc/lessons/lesson4.htm) 

Extensions
Conduct a full scientific inquiry as a class project, developing questions, conducting a survey, analyzing the results, creating the report and presenting the data. 

Assessments:

· Pre-Assessment: Classroom discussion prior to video based on key vocabulary.
· Post-Assessment: Examine the students’ worksheets. The worksheet should be correctly completed. Each student should participate in the drawing of samples. Each student should draw different kinds of samples, and be part of samples that are drawn from the class.  
Technology (hardware/software):
VCR and videotape, computers with spreadsheet program and access to the internet.
Key Vocabulary: Sampling, Population, bias sampling, representative sampling, random sampling, scientific inquiry, collecting and displaying data, 
Application Beyond School:

Real life application of sampling (Gallup)
Students will be able to recognize sampling methods and results in everyday events.

Teacher Reflection and Notes:
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