Statistics Project

Purpose: This project is to be culmination of a year’s work. It will incorporate all that you have learned: designing an experiment, exploratory data analysis and regression and hypothesis testing. In addition, it will require learning some technological skills and practicing your presentation abilities.
Group size: The size can be either one, two or three people. The number should be based on how many people are really necessary for the project. For example, if you are analyzing how people react in traffic, you will certainly need 2 people – one to watch cars and motorists and the other to write the information down. It is rare that projects need 3 students and many can be done with one. Groups of 2 or 3 share a grade. If you really need a certain grade, you may want to do a project by yourself. YOUR TEACHER WILL DECIDE THE MAXIMUM NUMBER OF PEOPLE IN THE GROUP ONCE THE PROJECT TOPIC IS CHOSEN.
Question: The first task of your group is to decide on an INTERESTING question to investigate. “What’s your favorite color?” is not such a question, Part of answering the question must involve a hypothesis test, confidence interval and/or regression. You must have permission by your teacher for any project.
Data: You may collect your data via an observational study or a survey. If you choose a study, you may obtain your data through any appropriate source, including the internet. Surveys are allowed on a limited basis and must done representatively. However, such surveys must deal with important issues such as ethical questions or positions. Frankly speaking, whether the pizza in the cafeteria is good is not such a question. Students may work alone or in pairs. If an experiment is quite complex, you may work in groups of three but you must have permission before doing so.
Time: During the last several weeks, of the school year you will be expected to use class time to collect data and work on your report and presentation. You may use the computers in class or possibly the library if available. I am available for help. You are on your honor to use this class time productively. Failure to do so will lower your final grade. If you need to be out of class for data collection or other reasons, it is your responsibility to let me know. If you go into public places to collect data, I will give you a piece of paper identifying you in case people get upset with your presence.  

Following are some examples of the types of projects you can do. You have a very wide range of topic areas and also wide range of tests - t tests, linear regression, proportion z tests, or chi-square - either single variable or table data. If you are having trouble coming up with a topic, think of an interest of yours. Do not fall back on simple studies - like do boys or girls like the school pizza more. No one really cares. Try to think of non-school topics and weightier issues.
Phase I:
DUE TUESDAY MAY 3

Team members (2 or 3 members) brainstorm possible project type


Examples:  


Observational study – compare heights of frosh boys and girls


Poll – compare senior male versus female response to question


Experiment –

Phase II:
DUE THURSDAY MAY 5

Each team submits a typed proposal describing:

· Purpose of project

· Project type – observational study, poll or experiment

· General description of project idea

· General description of project process and methodology

· Methodology

· The type of procedure you intend to use 

· Precise description of your randomization

· When, where, and how you will administer the project
Phase III:
FRIDAY MAY 6 THROUGH FRIDAY MAY 13

Execute your project

Phase IV:
MONDAY MAY 16

Organize, summarize, and analyze your data

Phase V:
DUE BY WEDNESDAY MAY 18 OR THURSDAY MAY 19

Prepare a written report that documents your work. Follow these guidelines.

Your written report should include each of the sections described below. The finished product will be evaluated according to the rubric on the attached page, so read it carefully.

· Topic/Question ‑ Should be clear and completely descriptive.

· Background ‑ Why did you decide to investigate this topic/question?  Why is it interesting and important.

·  Methodology ‑ This should be clear enough so that anyone who reads your description could replicate the project effortlessly.  Included in this should be detail of your randomization process, what data collection method you used (simple random, stratified, cluster…), and what you did to avoid bias in your sample

Describe and defend your chosen procedure. Carefully explain when, where, and how you executed the project. Attach as an appendix all project paperwork.

>

Data ‑ Organize your data in tabular form.

· Analysis ‑ Include appropriate graphical and numerical summaries ‑ bar graphs, pie charts, counts, proportions, percents.

· Interpretation ‑ Discuss what the data tells you about the project. 

· Hypothesis test and confidence interval with conclusions drawn

· What generalizations might you draw? Conclusions
>
Pitfalls and extensions ‑ Share any difficulties you experienced during the project. What might you do differently if you were to repeat the project? Are there any possible extensions of this project that might prove interesting?

Phase VI:  
DUE WEDNESDAY AND THURSDAY MAY 18-19


Class Presentation: A five (5) minute opportunity for you to share the critical aspects of your project with your classmates. Make it interesting! 

AP Statistics Survey Project Scoring Rubric

Your work will be evaluated on a 0 to 4 scale on each dimension below.

Topic/Question and Background

The project selected is clearly stated, is of interest to the school community, and is appropriately narrow in scope. The background provided gives strong motivation for the team's choice of this project and delineates its relevance to the school community.

Methodology – Sampling/Survey Procedure or Experimental Design

The chosen sampling/ survey procedure or experimental design is appropriate for addressing the selected topic/question, is described accurately, and is implemented according to the stated plan.  Any needed pre-testing and/or process refinements are documented.

Methodology ‑ Randomization

The randomization process includes a clear and correct labeling of subjects, a description of the number selection process (random number table or calculator), and the results of that randomization (i.e. the numbers and subjects chosen). In addition, the randomization process matches the chosen sampling procedure.

Data Recording and Summarization

Original data provided and summarized in an appropriate neat and accurate tabular form. 

Interpretation – Hypothesis Test and Confidence Interval
The student thoroughly and accurately interprets the meaning of the graphical and numerical summaries in the context of the data. In addition, the student identifies any generalizations that may be drawn about the population from which the sample was drawn.  Test and Confidence Interval are correct and interpreted correctly.
Graphical and Numerical Summaries

The student has correctly summarized the data using bar graphs/pie charts and counts/proportions/ percentages. Graphs and calculations are neat and accurate and well labeled.

Pitfalls and Extensions

The student articulates all pitfalls encountered, and clearly explains how (s)he dealt with each of these obstacles. In addition, the student shares at least one plausible extension of the survey project.

English Mechanics 

The student's writing is grammatically correct, is punctuated properly, and flows logical from one point to the next. No spelling mistakes!! 

Oral Presentation ‑ Content

The group accurately presents all key aspects of its survey project, including topic/question, background, methodology, data summary, graphical and numerical analysis, interpretation, and possible pitfalls/extensions. Correct terminology is used throughout and all members participate.

Oral Presentation ‑ Delivery

The presentation is clear, well organized and fluent. Visual aids are used to assist the audience in understanding important points.

Examples of data collection projects:
A study to determine which brand of cookie has a higher mean number of chips per cookie: Chips Ahoy or Famous Amos. But this type of project can be used in many types of foods or other articles.
Does the number of French Fries in a large container versus a small container justify the higher cost?
Does Oreo Double-Stuff cookies really have double the filling? (done before)
Does age affect people’s ability to answer questions?
A Study Comparing the Difference Between the Proportion of Men in Advertisements in Women's Magazines and the Proportion of Women in Advertisements in a Men's Magazine
Do boys or girls have better hearing (coordinated with school nurse)?
Does higher cost in foods mean better taste?
Does taking a test with questions from easiest to hardest, hardest to easiest, and in random order make a difference?

Does a yellow light mean that drivers stop or speed up through an intersection?
A study of whether there was a greater proportion of complaint letters to the editor in Time Magazine during the first half or the second half of the year 2015

Clinton speeches vs. Bush speeches - is there a difference in the proportion of longer words in each.
Do men tend to make purchases more frequently than women when shopping?
Does gender make a difference in whether a person stops or goes through a yellow light?
Fill several large cylindrical pots with water and measure the heights over a period of days. Examine the relationships to determine prediction equations.
Does a bug zapper really attract bugs?
Examine the ratio of content pages to ad pages in different genre of magazines and see if there is a relationship.
Are Boys More Generous Than Girls?
Which Language Uses A Higher Proportion of Vowels?

The Proportion of Advertisements Containing Websites in Sports Illustrated and Newsweek
Do men or women have larger handwriting?
A Study Comparing the Soft Drink Preferences of Men and Women
A study of the price of a single scoop of vanilla ice cream (or other foods) from many stores
Is there a bias towards any digit on the serial number of money?
How far do rubber bands stretch before they break?
Are self-checkouts actually faster?

Weights of full backpacks for WHS students - does gender, grade, height of student, race, etc. make a difference?
A study of gasoline prices - does having several gas stations in close proximity keep the price lower?

The age that people marry - does race make a difference?
Door widths of local businesses that should be wheelchair accessible.
Is there a relationship between the size of a font and the amount of space a paragraph takes on a page?
Predicting the price of a used car based on year and miles (multiple regression)
Sports teams who have higher salaries win more championships. Is this generally true?
Bake cupcakes with different color icing. Does the color make a difference when people select them? 
You can do this many ways with many types of foods - shapes of glasses, shape of product, etc.
Tap water versus bottled. Is there a difference in preference? (done before)
Conjecture: given a sample of pennies, there is a relationship between the year and the number of coins minted in that year.
Conjecture: the weight of coins are normally distributed. This type of analysis can be done with many sets of data. See science teachers for measuring devices.
Other studies in normality: size of apples in a market, wait time at a toll booth, peanuts in a package, lifespan of people buried in a cemetery, etc.
Do telephone numbers or addresses tend to favor or exclude certain numbers?
Comparing the Proportion of Men and the Proportion of Women of the Suburban Area Wearing Hats Indoors.
Google searches – note the number of hits and narrow the search, Attempt to generate equations predicting this data: Ex: Pacific Ocean, Hawaii, Oahu, Pearl Harbor, and Arizona.
Questionnaire Survey type projects:
Which Gender Tends to Wear Jeans More, Men or Women?
Spelling B. Do different genders, ethnic groups, perform better?
How far will people travel to save 5 cents a gallon on gas - is there a difference between the sexes?
A study comparing the proportion of young adults, middle age people, and senior citizens and teenagers who claim to have a strong belief in God.
The mean number of showers students take a day - is there a difference between races?
In what ways does exercise help a person? How strong are these impacts? (Example: Does someone who regularly exercises and then stops feel more depressed than someone who never exercises? How much happier is a person after they start exercising? Does it matter what kind of exercise? How long do these impacts last?
A study to determine which gender follows the rules of the road more often by comparing the proportion of men and women who fully stop when making a turn on red as opposed to not making a full stop.
Is there a relationship between the number of colleges a student applied to and his or her GPA?

Do glasses make people look smart? Are people more inclined to respect a person with glasses?

Do certain accents (Russian, English, southern) carry with them certain connotations? For example, might a person think someone is smarter simply because they have an English accent, and think the person less bright if they have a southern accent? What affects these attitudes and have they at all shifted since Bush took office?
Is there a relationship between the colors people wear and the color of their car?
Does taking vitamin C have an impact on colds?
Do people tend to enter into professions that are like what their parents did? How much is this tendency, if there is one, affected by the quality of their relationship with their parents? And which has more affect - the father's relationship, the mother's, or does it depend on the quality of the parent-child relationship, or perhaps on the match of personality?
Does working have an impact on how much one spends on popcorn and such at a movie?
Does the wording of a survey actually make a difference in the results? The government should allow… as opposed to the government should forbid …
Conjecture: there is a relationship between a student’s GPA and the cost of the college they are going to?
Conjecture: most students have started drinking before they entered high school. 
Are there any factors that can predict the success or failure of a marriage? (like a common faith, age at

marriage, difference in age between the couples, the marital status of parents, etc.)
