Statistics is the science of conducting studies to collect, organize, summarize, analyze, and draw conclusions from data.
What students should be able to do and understand:

1) Students and professionals must be able to read and understand studies performed in their field.

Includes topics such as vocabulary, symbols, content, and procedures

2)
Students and professionals may need to conduct research in their field.

Includes designing experiments; collecting, organizing, and summarizing data; making predictions based on trends in data; communicating the results to those in the field and the general population

3)
Students and professionals can use their statistical knowledge to become better consumers and better citizens.


Gain the ability to choose better products based on consumer studies, make informed decisions about government spending by analyzing studies and research, evaluate data and graphs represented in media to determine bias

Why are samples used instead of population?
1)
Saves the researcher time and money

2)
Enables the researcher to get information that he or she might not have been able to obtain otherwise

3)
Enables the researcher to get more detailed information about a particular subject

Data Collection and Sampling Techniques

Data Collect is done in a variety of ways.

The most common method of data collection is through surveys.

Telephone surveys

Advantages





Disadvantages

less costly





bias—w/o listed phone number

candid





or phone left out
Mailed Questionnaires
Advantages





Disadvantages
wider area covered




low response rate

less expensive




inappropriate responses

anonymous





literacy/comprehension








homeless left out

Personal interview surveys
Advantages





Disadvantages
in depth responses




train interviewers








costly








biased interviewer

BIGGEST PROBLEM is that all of these are self-selected surveys which result in poor samples!!!!

A self-selected survey ( or voluntary response sample) is one in which the respondents themselves decide to participate.  (Introduces voluntary response bias)  People with strong opinions are more likely to participate so responses do not represent the entire population.

Using sample data saves time and money (sometimes lives), but samples cannot be poorly collect.  If a sample is bad (involves a bias) no amount of statistical torturing can make it usable.  The data is worthless!!!

Sampling

Any subgroup of the population can be called a sample, but for researchers to make valid inferences about samples to populations, the sample must be random.

Use a sample size large enough so that the true nature of an effect can be seen.  Obtain the sample using an appropriate method (implies based on random design)

In a random sample, members of the population are selected in such a way that each has an equal chance of being selected.

A simple random sample of size n subjects is selected in such a way that every possible sample of size n has the same chance of being chosen.

All groups of the population should be proportionately represented with random sampling.

In a systematic sample, we select some starting point randomly and then select every kth  element in the population.

Stratified sampling subdivides the population into at least two different subgroups (or strata) that share the same characteristics (gender, age bracket, etc..).  Then randomly draw a sample from each strata.

Cluster sampling divides the population into sections or clusters and then randomly selects one or more of the entire cluster(s).  (All members of the cluster chosen are part of the sample)

Convenience sampling uses results that are readily available.

Remember that a sample is not a perfect representation of the population, but if done well, it provides a good representation.  In general poor samples are produced with voluntary response surveys, convenience samples and small samples.
Surveys
One way to obtain information for statistical analysis is a survey.

Two types of surveys:

1)
interviewer-administered


face-to-face, office, phone

2)
self administered


mailed, group setting 
When asking questions, the phrasing can influence the way people respond.

Avoid when writing survey/questionnaire questions:

1)
Asking biased questions/loaded questions

“Knowing cigarettes cause cancer, do you support a ban on smoking?” 

2)
Using confusing words


Do you think is never good to start with
3)
Asking double barrel questions


2 questions in one, may not feel the same about both parts

4)
Using double negatives


“Do you feel it is not important for to not have a curfew for teen?”

5)
Ordering questions improperly

Lead respondent to an answer based on how they responded on the previous question

Other factors can bias the survey as well.  On sensitive questions like stealing, lying, drinking, drug use, sexual activity, people tend to understate the number of incidences.  Keep in mind respondents will respond differently based on anonymity.  (abortion, income, and sexual orientation are also sensitive)
Time and place can influence response and introduce bias.

Open-ended and close-ended questions should be carefully written.  Are you limiting the choices too much?  Are there too many variations?

ALWAYS use a pilot study to test the survey/questionnaire to check the validity.  (it is measuring what it is supposed to measure)

