


Lesson Plan:
Comparing Data Sets


Strand:
Data Analysis and Probability
District:
Long Branch



Essential Understanding


· Compare data using box-and-whiskers plots

· Compare data using measures of center (mean and median) and measures of spread (range)




	  Essential Questions



	Knowledge and Skills




	· What interesting questions about peanut butter can be answered with these data?

· What interesting questions about peanut butter cannot be answered with these data?


	· 4.4.7.A

· 4.4.8.A




Assessment Evidences


· Describe how you would construct a box plot for a set of data.

· What is true about the values in a data set if the mean is greater than the median?  What is true about the values in a data set if the mean is close in value to the median?  What is true about the values in a data set if the mean is less than the median?

· How can you use box plots to compare to or more data sets?



Learning Activities



· Conduct a peanut butter taste test
· Assist students with finding statistics and creating data display
· Have pairs explore the problem and follow-up

· Have pairs report their findings and justify their conclusions

· Review calculating statistics and making a box-and-whiskers plot
· Review the relationship of the median and the mean to the values in a data set



Background Notes


· Box-and-whiskers plots, or box plots, are representations of the distribution of values in a data set that uses the five number summary
· Five number summary – minimum value, maximum value, median, lower quartile, and upper quartile

· Lower quartile – the median of the data values below the median

· Upper quartile – the median of the data values above the median

· Outlier – value in a data much greater or much less than most of the other value




Materials



· Graphing calculators
· Labsheet 1.1

· Grid paper

· Computers




Lesson Plan:
Conducting Surveys



Strand:
Data Analysis and Probability

District:
Long Branch



Essential Understandings


· Distinguish between samples and populations



	  Essential Question


	Knowledge and Skills




	· How could the people who reported these data know about the eating, sports, and television-viewing activities of all 260 million Americans?

	· 4.4.7.A
· 4.4.8.A




Assessment Evidences


· Why are data often collected from a sample rather than from an entire population?
· Describe several methods for selecting a sample from a population.  Discuss the advantages and disadvantages of each method.
· What does it mean for a sample to be representative of a population?
· In what ways might a sample not be representative of a population?


Learning Activities



· Discuss the situations on the opening page of the student edition
· Talk about samples, sampling plans, and the honesty survey
· Have groups of 2 to 4 work on the problem and follow-up
· Discuss the questions that involve percents, resolving any differences

· Discuss the 5 research questions, how they might be asked, and how the research might be conducted
· Have groups of 2 to 4 work on the problem and follow-up
· Ask students to share their ideas about the advantages and disadvantages of each sampling method and which gives the most representative sample

· Review representative samples and biased samples

· Discuss open and closed questions
· Have students work in pairs to write questions for a survey
· Have pairs share their questions and sampling plans

· Develop a class survey from the students’ questions



Background Notes



· Population
· Sample
· Representative sample
· Random sampling




· Convenience sampling
· Voluntary-response
· Systematic sampling


Materials



· Graphing calculators

· Labsheet 1.1

· Blank transparencies or large sheets of paper
· Computers



Lesson Plan:
Random Samples



Strand:
Data Analysis and Probability
District:
Long Branch



Essential Understanding


· Random sampling




	  Essential Questions



	Knowledge and Skills




	· What do you think it means to use random sampling plan?

· What is a “Good” Sample Size?
	· 4.4.7.A
· 4.4.8.A




Assessment Evidence



· How are random samples different from convenience, voluntary-response, and systematic samples?
· Why is random sampling preferable to convenience, voluntary-response, and systematic sampling?
· Describe three methods for selecting a random sample from a given population.  What are the advantages and disadvantages of each method?
· If several random samples are selected from the same population, what similarities and differences would you expect to find the medians, means, ranges, and quartiles of the samples?
· How does the size of a sample affect its accuracy in estimating statistics for a large population?



Learning Activities



· Talk with students about random samples, in which each member of a population has an equal chance of being selected
· Introduce the problem, and have pairs explore the problem and follow-up

· Talk what it means for a sampling plan to be random

· Discuss the data set of 100 students and the idea of selecting a random sample from it

· Distribute Labsheets 3.2A and 3.2B

· Ask groups to draw their three box plots on a single grid
· Discuss what conclusions can be drawn about the movie-viewing behavior of the 100 students

· Ask what students would expect if they were to analyze smaller samples

· Distribute Labsheet 3.3 to each students

· Have groups record their medians for sample sizes of 5 and 10 on the board

· Make class line plots for sample sizes of 5 and 10

· Talk about the distributions





Background Notes



· Random sampling plans


Materials



· Graphing calculators

· Labsheet 1.1

· Grid paper

· Computers



Lesson Plan:
Solving Real-World Problems



Strand:
Data Analysis and Probability

District:
Long Branch



Essential Understandings



· Make a conclusion about the characteristics of the population using the characteristics of the sample
· Make a conclusion about the characteristics of the sample using the characteristics of the population






	  Essential Questions



	Knowledge and Skills




	· How could you use these data to help you guess the settlement periods for the new sites?

· Do you think you have enough data to make comparisons?

	· 4.4.7.A
· 4.4.8.A




Assessment Evidences


· How can you use descriptive statistics such as the median, mean, range, and quartiles to compare samples and to draw conclusions about the populations from which they were selected?

· In what ways can you expect the distribution of  data values for a sample to be similar to and different from the distribution of data values for the entire population?
· What rule of thumb can you use in thinking about the role of sample size in making accurate estimates of population properties?



Learning Activities



· Discuss archaeology and the arrowhead data
· Ask how students might compare the data from the known sites to that from the new sites

· Discuss the findings and the identification of the two time periods

· Discuss Jeff and Ted’s business dilemma and Ted’s proposal

· Talk about the simulation students will do
· Have pairs share their displays and reasoning



Background Notes



· Box-and-whiskers plots, or box plots
· Five number summary Lower quartile 
· Sampling 

· Representative samples


Materials



· Graphing calculators

· Labsheet 1.1

· Grid paper

· Computers
