Data Analysis Project
Math 17 Section 02/ Enst 24

Fall 2010
Data Analysis Project:

· brainstorm a question of interest to investigate (it can be silly – the idea is to have fun practicing statistics!)

· design your own study based on that question of interest

· collect data

· summarize your results with appropriate numerical and graphical methods

· use appropriate inference procedures to make statements about the population of interest given your sample results (choices below)
· communicate your work effectively to others in a short class presentation

· prepare a report of your project that conveys your data analysis process, results, and conclusions

Ideally, you will be working in groups of 2-3 unless you have a very strong desire and question you want to pursue on your own (sharing the workload, especially for data collection really helps!).  Group choice is up to you. 
Choices for inference procedures (could guide your brainstorming of questions):

1. Hypothesis testing for  a difference in two population means or a population mean difference
(covered next week in class) i.e. 
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2. ANOVA – testing the equality of 3 or more population means, with multiple comparisons if appropriate (week after next in class)
3. Regression – examining a relationship between two quantitative variables and making an inference about the slope of a regression line (after ANOVA in class)
Question Choice:

Your question of interest may or may not involve human subjects.  There are some additional guidelines for questions pertaining to studies involving human subjects that you are expected to follow if your question does involve human subjects.
For the purposes of this project:

· Studies involving human subjects must focus on adults (college students are fine).
· Questions CANNOT be sensitive questions (e.g., drug use, sexual behavior) or questions about illegal behavior (e.g., drug use, underage alcohol – i.e. NO alcohol related topics) and cannot involve deception. 

· Data MUST be collected anonymously so that it cannot be traced back to the individuals who provided the responses. 

· If you think your question may not meet these guidelines, pick another question that does.

Basically these guidelines will allow you to administer surveys to your fellow students or observe some action undertaken by them so long as the questions are appropriate and you collect the data anonymously.  It also allows for observations of adults who are not college students (example: you observe how long drivers stop at a stop sign and record their gender to test for differences in duration of average stop time).
Example Questions of Interest:

You may not use these examples.  Similar ones are fine but try to find something interesting you want to investigate. Can you identify the inference procedures corresponding to these?
1. Compare prices of common grocery items at two different supermarkets to see whether one store is cheaper to shop at on average.
2. Compare the duration of stops at a stop sign for male and female drivers in Massachusetts to see if there is a gender difference in average stop time.

3. Investigate differences in average number of caffeinated beverages ingested in a week across the four class years at Amherst.

4. Explore the relationship between students estimated and actual caloric intake of their evening meal in Valentine (would take substantial effort). 

Including Additional Tests or CIs:
1. You can include additional tests or CIs, including results for proportions if you have additional variables recorded, and you decide there is something you want to investigate. Or maybe your default test was ANOVA but you had another group variable so you do a second ANOVA, etc. 
2. I do not need to see assumption/checks etc. for these, as they are “extra” stuff of interest, but you should check assumptions before you run these. I.E. You may find that male drivers stop for a shorter length of time on average than females (actual test for project – I would need to see the conditions, etc.) but also note that male drivers ran red lights more often than female drivers (extra test comparing 2 proportions – don’t need to see the conditions, etc.).

3. My caution with these is that you should modify your significance level (decrease it) if you are planning on running multiple inference procedures. If you want to learn more, there are specific ways to do this (Bonferroni methods). Please ask me if you really want to control your Type I error rate (significance level) well. 
Time Schedule and Deadlines:
1. One page (maximum) description of project as a proposal is due to me on or before Nov 8th. (Really 1-2 paragraphs will do – see example at end of this handout). Proposals should include your proposed topic, choice of inference procedure, and some ideas on data collection, as well as group member names (one copy per group).
2.  You will have my feedback in class on or by Nov. 11th to start data collection. You should have your data collected by Dec 1st. (This is only a suggestion but would be a good pace, leaving you more than a week for the analysis and report writing).
3. Preliminary and formal analysis can be done any time after data has been collected. You can work on writing up different parts (see below) as you do them as well.

4. Class presentations are in class Dec. 9th and Dec. 13th (Thursday/Monday). We may be in the computer lab in 014 for the presentations (I am trying to reserve it). 
5. Final reports are due to me by Dec. 15th at 3 p.m. One copy per group. (Allows you time to incorporate comments from classmates from presentations if you like).  Please turn in a hard copy of the final report to me. 
Class Presentations:

Eight-ten minute presentation where you share with the class:

· the question you considered

· design issues/ how you did the study

· brief summary of results 

· conclusion from your inference procedure

· anything else you want to share that you found interesting, etc.

Format is up to you. If you want to use Powerpoint, just have the presentation ready to go on someone’s U:drive or a USB flash drive or email it to me before class.  Group order for project presentations will be set in advance after proposals by random assignment.
Reports – should contain the following sections (at a minimum):

· Introduction

· Introduce the problem

· State hypotheses in words of the problem (no notation)

· Methods

· Discuss the design of your study (what, why, how implemented)
· Give the hypotheses in terms of statistical notation (can ask me for help with Equation Editor if you want to do this in Word)
· Describe the inference procedure that is appropriate for your question

· Discuss the assumptions that inference procedure has

· Discuss how you will check those assumptions (do not discuss results of the checks until results)
· Results

· Preliminary Analysis

· Graphical description of data

· Numerical description of data

· Formal Analysis

· Assumption checking – report on whether or not the conditions check out
· Inference procedure test statistic , p-value, decision and/or CI if appropriate
· Conclusions

· Real world conclusion from inference procedure

· Suggestions/Cautions for future analysis – there is always something to improve!
· Appendix

· Relevant graphs if not included above

· Inference output (the piece of Rcmdr output with the test output)

· Data Set (if longer than 2 pages, send me an electronic copy instead)

Do NOT simply fill in replies to the bullet points. This is a basic framework to help you with a starting structure as a guide, but you need to provide a coherent report. You may of course include points not listed here. Basically the structure of the report follows the data analysis process from the class handout.
You should include relevant graphs; you may put them with the related content or in the appendix and refer to them.  Note that you can resize graphs – I use square format and crop extra white space and shrink them substantially on class handouts. 

Length – No set limits but a 5-6 page report and appendix combined is perfectly reasonable. You do not need to have a cover page. Please either 1.5 or double space so that I can write comments in.
Misc-You may come see me for help at any time; this is especially important if you need help organizing the data into the appropriate format for analysis in R. However, I will not proofread drafts for completeness. (Since I cannot possibly proofread for all groups, I cannot do it for anyone.)
Example Proposal:

Group members:

Amy

Herle

Lacey

As students living on a budget, and perhaps not always eating at Valentine, we’d like to study the prices of some common grocery items at Big Y vs. Stop N Shop to see whether one store is cheaper to shop at on average.  A quick Yahoo search for “common grocery list” reveals many results. We may adapt a list of those items, but plan to obtain results for more than 40 different items. To address “brand” issues, we will always compare store brands if available, and if not, at the first store we go to, we’ll use a random number table to pick a brand (assuming fewer than 10 brands of most common items), and check for that brand at the other store. 

Our setup for this project is therefore a paired t-test for average price. The observations are paired because we get one price from each observation at each store. 

I.E. our data set will look like:



BigY

StopNShop
Flour

Water

Sugar

Yogurt

Cheese

etc.
Likely comments (what I might comment if you turned this in):

Might be more interesting to compare “snack” or “party” items, rather than an entire grocery list

Are you doing Big Y- Stop or Stop-Big Y? Be sure to specify. Do you have a direction picked?

What happens if the brand you chose because there was no store brand is not at the other store?

What happens if something is on sale when you check prices?

Are you counting “card” discounts (both stores have those in some fashion)?

What happens if the store brands are not the same size!?! Are you going to record units as well? 
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