

MTL Module 6B Unit 1


Math 490 Module 6B
Unit 1: Introduction and Teacher’s Perspective

Goals: review terminology; understand sampling distributions

Read about sampling and sampling distributions in your primary AP Statistics textbook, and  study sections 4.1 and 6.1 in the AMSCO text.

Historical Note: In 1796, Adophe Quetelet investigated the characteristics of French conscripts to determine the “average man.” Florence Nightingale was so influenced by Quetelet’s work that she began collecting and analyzing medical records in the military hospitals during the Crimean War. Based on her work hospitals began keeping accurate records on their patients, to provide better follow-up care.

The three branches of Statistics:  

Some statisticians think of statistics as having three branches: descriptive, survey, & inferential.





Statistics


        descriptive
  survey
inferential

· Descriptive statistics is a practiced skill of taking raw data and organizing it through (frequency) tables, creating charts and graphs to present it, and taking measures of central tendency, dispersion, and position.  The goal is to make data readable/understandable by any consumer.

· Survey statistics, or the science of taking unbiased or random surveys, is often viewed as a separate branch of statistics.

· Inferential statistics, is the science of taking a random sample from a population and making inferences about the population.  The inferences could be confidence intervals or hypothesis tests for any population parameter.

If a population is small, it is not necessary to use samples since the entire population can be used to gain information. A statistic refers to a measure of a sample. A parameter refers to a measure of a population.

Questions for reflection: For each of the following, determine whether the measure refers to a statistic or a parameter.

1.  The average number of children for families in the US.

2.  The mean test score for one section of French classes.

3.  A Principal uses the population of students in his school to find mean weight.

4.  A Teacher finds the mean weight of eight-year-olds in her class.

5.  A Teacher looks up the mean weight of 15-year-old girls in a medical reference.

In order to obtain samples that are unbiased (giving each subject in the population an equally likely chance of being selected), statisticians use four basic methods of sampling: random, systematic, stratified, and cluster (sometimes called convenience) sampling.

Questions for reflection: Suppose a School Principal decides to estimate the mean weight of book bags carried by students in his school by taking a sample. Match the type of sample to the example given. 

1. he uses one class, picked at random from the school

A. Stratified sample


2. he uses only 4th graders





B. Cluster sample
3. he uses all students with last name beginning with the letter W
C. Systematic sample
4. he uses all students arriving at school between 8 and 8:10

D. Random sample
5. he uses randomly selected locker numbers to select students

6. he picks the first 3 students from each page of the class lists

7. he uses a computer to randomly select students

8. he uses 10-year-olds in the school

In addition to knowing how individual data values vary about the mean for a population, statisticians are also interested in knowing about the distribution of the means from different samples taken from a population. A sampling distribution is obtained by using the measures computed from a large number of random samples of a specific size taken from a population.

Questions for reflection: The concept of a sampling distribution is key to understanding inferential statistics. When answering the following, you may use a specific example, or a general explanation in your own words.

1. Describe a sampling distribution of sample means. 

2. Describe a sampling distribution of sample variances.

3. Describe a sampling distribution of sample proportions.

4. Describe a sampling distribution of sample medians.

5. How many samples constitute a sampling distribution?

Self-test using the review exercises at the end of chapter 6 in the AMSCO text, and practice equivalent problems in your primary AP Statistics text.

Assignment:

 1.1.a.
Compare and contrast the difference between a statistic and a parameter.

       b.
Write student assessment item(s) to assess student understanding of the difference 


between a statistic and a parameter. 

1.2. a.
Briefly explain/describe what constitutes a true random sample.

       b.
Give examples of samples that would and would not be considered random samples.

1.3.  
Briefly explain/describe how to obtain a sampling distribution of sample means 


from the “poplulation” of the integers from 1 – 1000, using sample size n.

1.4.  
Briefly explain/describe what constitutes a sampling distribution of sample standard 


deviations.

1.5.
Describe a classroom activity/discussion that might help high school students    
understand the fundamental differences between a random sample and a sampling 
distribution.

END OF UNIT 1
