AP Statistics Project
You have been accepted to college and also received the highest possible grade on the AP Statistics examination given in May.  Unfortunately, to skip the required freshman statistics course in College, the Dean has asked you to submit an actual study that demonstrates your knowledge of applied statistics. 

 

Project Overview

This project has three components:

1. Design and implement a simple experimental study.  
2. Write a research report on the results of your experiment, including statistical inference on the findings.

3. Create a newspaper story reporting your results.

 

The Experiment
You may choose your own topic for your experiment, but keep the following things in mind:

· You must do an experiment, not an observational study.  Provide as much control as possible.
· You must conduct a study that is not so obviously significant before the study begins that the study would be meaningless.  Choose a topic you are genuinely interested in studying!

· While the data must be collected in a way that fulfills the requirements of the test, obtain the largest samples you can.  If you cannot get a true simple random sample, you will not be penalized as long as you get the most random sample you can get and you note in the report implications of not having an SRS.
· If data is collected from human subjects, privacy must be maintained at all times.  If data is collected about human subjects without their knowledge, you must clear your procedures with your teacher. 

· You must have your design approved before you begin the experiment.  

Note that you must make a hypothesis (that can be tested with a significance test) concerning the relationship you expect to find between the control and experimental treatments BEFORE you begin the experiment.

In your report, it is important that you make clear your knowledge of the important issues of study design, and the strengths or weaknesses of your particular design.  Your grade will not be lowered for not having a perfect study.  However, your grade WILL be lowered if you fail to specify how your study is imperfect and what the implications of the imperfections are for your results and analyses.

The Research Report
Format and Style

The report must meet the following criteria:

· It must be word-processed using Microsoft Word.  Use 12 point Times New Roman font and 1.5 line spacing.
· You must include a cover page with the report title, your name, date, course name, and instructor’s name.

· All graphics, equations, and mathematical symbols must be computer or calculator generated.  No hand written material may be included.  Do not use any oversized text or funny graphics (clip art).  Your report should look professional.
· All figures and tables must be appropriately labeled.

· Use descriptive subscripts such as male rather than .
· Follow the AP guidelines on defining symbols that state:

Defining Symbols: Students should define all symbols when writing solutions to open-ended questions.  For example, when writing a null hypothesis, a student should not write just  = 75, but should define what represents.  A clear and complete statement of a null hypothesis would be: =75, where  is the mean of the reading test scores for all students in the school.

Required Sections

The report should have each of the following sections in the order given:

 

Section 1: The Abstract

A one page (no more than one page!!) overview of the study covering all the important details.  This page will have to impress the Dean.  She will not even look at the rest of the report unless she is impressed with the clarity, professionalism, and completeness of the abstract in covering the crucial points of the study from beginning to conclusion. Here are some hints for writing the abstract:

· Do not write in the first person.  Write in a scientific tone.

· State the research question in the opening.  State what your goals were for this study.  What point did you wish to prove?  Why did you expect that outcome?

· Discuss the sample and population you used.

· Mention the test you performed and its outcome.  Do not include any symbols except for p-value and n.

· Include suggestions for improvement and future research.

Section 2: The Introduction
Begin with a statement of the topic of study.  Be sure to note why this topic is interesting or important.  Then state your hypothesis (in everyday English) and explain why the hypothesis makes sense. 

Section 3: The Study Design

1.
Sampling Design: Include a careful description of the population of interest, and of how you obtained the samples.  Be very specific.  Include sample sizes. The sampling process should be exactly replicable from your description.  One or more relevant digital pictures may be included with appropriate captions in order to enhance your report.       
2.
Experimental Design: Describe the experimental design.  Be sure to include a full description of the blocking and treatments, and include a flow chart of the design.  Describe how randomization was used, and how control was maintained. 

3.
Design and Implementation Concerns: Describe any concerns you have about the methods by which you carried out your experiment.  For all concerns, discuss what potential forms of bias might have been introduced.  Be certain to note any problems getting a truly random sample or with control of the experimental setting. 

Section 4: Findings and Analysis

1.
Data: Describe the data resulting from your study using histograms and/or box plots.  Compare the distributions between treatments.  Refer to specific numeric descriptors of spread and center, and refer to the actual data in the Appendix.

2.
Test of Significance: 
a. Discuss the conditions for the test and determine whether or not they are satisfied.  This will require referring to the graph of the data, if your data is quantitative.  You will not be penalized for not having met all of the conditions, but YOU WILL be penalized if you do not state that outright and note the potential implications of not having met the assumptions.  

b. Calculate the test statistic.  You do not need to show all of the calculations, but you must show the formula both in variable form, and with the values from your data filled in.

c. Report the degrees of freedom, if applicable

d. Report the p-value and give a statement of the strength of your evidence.

3.
95% Confidence Interval: 

a. Discuss the assumptions of the interval and determine whether or not they are satisfied.  You will be judged based on the same criteria that are listed above for the test of significance.

b. Compute and discuss the margin of error.  

c. Calculate the interval.  You do not need to show all of the calculations, but you must show the formula both in variable form, and with the values from your data filled in.

Section 5: Conclusion
The conclusion is most likely 3 or 4 solid paragraphs that are very contextual.  It should be clear what you studied, and what you found out about your research question.  However, there is little detail.  It is an overview.

Make a general statement as to how confident you feel that your results are significant.  To support your conclusion, you should refer to both the test of significance (p-value) and the confidence interval.  Regardless of whether or not your results are significant, you must state any conclusions you can draw from the results of the analysis.  What population do you feel comfortable extrapolating your results to?  Why?

Keep in mind that the strength of your conclusions is based not only on your calculations, but also on the appropriateness of the design and implementation of the experimental design.  Major weaknesses and ways to solve these problems should be mentioned (again, no detail) along with your suggestions for future studies.  If you need to qualify your conclusions because of some problem with the experiment (such as confounding variables), do so in this section.  On the other hand, if you think your experiment was perfectly designed and implemented, you should say that explicitly.  Remember, though, no experiment is ever perfect.
Remember, most people read the abstract, first paragraph and conclusion of studies and then decide if they need to read the contents.  This study is just the first or perhaps one of many in a sequence to study your question.  It is part of the knowledge base on the subject area.  If it is a good study it will help other researchers to continue to pursue the question.  They particularly want to know your suggestions for the next step and interesting areas of study.
Section 6: Appendix
Include at least one appendix.  If you have more than one, they should each be on a separate page: 

Appendix A: The Data
You must refer to the content of the appendices in the body of your paper.

The Newspaper Article
Format and Style

a. It must be word-processed using Microsoft Word.

b. Headline in 20 point Bold Times New Roman font.  Six words or fewer.
c. Body text in 10 point Times New Roman font.  300 words or fewer.

d. Single spaced.

e. Write concisely and in simple (approximately 8th grade) English.

f. State the point of the experiment, some details of the method, and its conclusions.

g. Do not use equations or mathematical symbols.

h. Include some graph or table related to the experiment itself or to your results.  The graphic must be smaller than 3.5” x 3.5” (half the width of the page) including the title.  

Content

This article is to be a newspaper-appropriate article about your experiment and results.  You will need to synopsize your paper in a very brief space, and write in language appropriate for a newspaper audience rather than a scientific one.  Do not cut and paste any sentences directly from your research report.  This would be inappropriate for the different audience, and will result in a zero for this part of the project.

Submitting Your Article
This article must be submitted electronically.  Email your article to me@gmail.com with the file name in the form: 
2009_period_lastnames.doc 
Example:
2009_2_smith_riley_newton.doc

