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Planning and Motivating Projects

Projects should not be done as busy work. The projects that can actually be implemented in one class period may seem to have little to do with the real world, and it is important to explain that these projects are sometimes simplistic versions of real studies, but that they illustrate the same principles. As part of each project class session, do these two things:

· Give examples of real world problems that the project mimics. For example, employers are often looking for ways to reduce repetitive strain injuries. Placing beans in cups with the dominant and non-dominant hand may seem like a meaningless task, but it would allow management to determine how much productivity would be lost if workers switch hands when doing a repetitive task.

· Give an overview of the important principles that are demonstrated by the project. 
Logistics of Implementing Projects in Class

Projects work well in classes of about 20 to 40 students, often with students working in pairs or small teams. Projects can be done in smaller classes but the data analysis won’t be as interesting. Projects in larger classes work best by having students work in pairs rather than in larger teams. 

For team projects, teams of 4-6 members work best. Give each team an instruction sheet, which includes spaces for their names and for the results of their work. If you want to assign credit for the work done on these projects, you may want to make the reporting sheet more detailed. For many of the projects each team is also given an overhead transparency and pens, and some or all of the teams present their results to the class. 

Sample Projects Today

1. Collecting and summarizing data of various types.

2. Estimating the probability of a “success” in a situation where it isn’t known already.
PROJECT 4: DATA COLLECTION AND DESCRIPTION
(Adapted from a suggestion from Janet Rutherford.)

SUPPLIES FOR THIS PROJECT:
Use the letter T to be number of teams, and N to be number in class.
· T paper bags

· T pieces of paper, each with a different question on it (suggestions are in Step 1 of the instructions.)

· NT small slips of paper, divided into T sets of N, each to be used for recording one data value

· Measuring instruments, such as a ruler or tape measure

· T overhead transparencies and pens

· T or more regular pens or pencils

INSTRUCTIONS:
The purpose of this project is to illustrate natural variability, different shapes for measurement variables, and ways of summarizing variables. To do this, you will measure several variables on each person in the class, and have each team summarize the results of one variable. 

1. To prepare for this project, T  “data collection stations” should be set up around the room. At each station, in a prominent place that can be read, place a piece of paper with the question that will be asked of each visitor to that station. Also place a paper bag, N slips of paper, one for each visitor, and a few pens or pencils. If needed to answer the question at that station, place a measuring instrument, such as a ruler or tape measure. Here are some possible questions; the class can generate more as needed:

· What month were you born? Record the number, with January = 1, etc. 

· What is your mother’s height in inches?

· How many compact discs (CDs) do you own? 

· How many (natural) teeth do you have? 

· What is your hand span (in centimeters) for your dominant hand? Your dominant hand is the one you normally use to write. Your hand span is the length of your fully stretched hand from the tip of your thumb to the tip of your little finger. Also record if you are male or female.
· How many brothers and sisters do you have (total, including step and half siblings)? 

· How many minutes does it take you to get from your residence to school (or to your first class of the day)?
2. Divide into teams. Each team should start at a different station. Each person should use a slip of paper to record the answer to the question at that station and place the slip in the paper bag provided. To help assure anonymity, use the pens or pencils provided rather than your favorite purple or aqua ink pen!

3. Rotate around to all of the stations, with one team visiting each station at a time.

4. After everyone has visited all of the stations, convene as a class. Discuss what shape you think each of the variables will have, and whether you think there will be major outliers.

5. Reconvene the teams. Each team gets one of the paper bags with the N slips of paper in it, and a transparency and pen. For your set of measurements, follow the instructions on your team sheet, and put the results on your overhead transparency:

6. Each team will present the summary to the class using the overhead projector. Discuss the interesting features of your variable. 

Project 4 Team Recording Sheet

TEAM MEMBERS:

1. ________________________   3. _______________________

2. ________________________   4. _______________________

Using the slips of paper for the variable you are summarizing, do the following here and on your transparency:

Create a stemplot. Make sure you decide how many numbers to put on the stem based on the range of the data. Make sure each number on the stem represents the same size interval.

Describe the shape. Is it close to the shape the class expected that measurement to have?

Create a five number summary

Identify any unusual features including outliers, patterns, or whatever else you see

PROJECT 9: ANIMAL EYES CONFIDENCE INTERVALS
SUPPLIES FOR THIS PROJECT:

· Enough “animal eyes” or substitute so that each pair of participants can have five. The goal is to have something that can land face up or face down, but where the probability of landing face up is not already known. A good example is “animal eyes,” which are used to put eyes on stuffed animals and can be found in a craft store. The eyes can land with the pupil face up or face down.

· A grid for displaying confidence intervals, which looks something like this, on a transparency, and two colors of pens:
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95% confidence intervals for probability of pupil landing face up

When used, each confidence interval is drawn horizontally across one row of the table. Use one pen color for individual confidence intervals and a different color for team confidence intervals.

PURPOSE:

The purpose of this project is to estimate an unknown probability. If the animal eyes are used, we are estimating the probability that the eye will and with the pupil facing up when the eye is tossed. A secondary purpose is to notice how the width of a confidence interval depends on the number of observations. A third purpose is to illustrate how multiple confidence intervals all estimating the same probability are not all exactly the same.

INSTRUCTIONS:

1. Divide into teams of 4, then divide into pairs within the team. Each pair needs 5 animal eyes.

2. One partner goes first. Flip the eyes repeatedly until you have 100 flips. The other partner records the number of times they land “eyes up.” Enter the data in the table on the Team Recording Sheet. 
3. Carry out the calculations as instructed in the table, resulting in a 95% confidence interval for the true probability that the eye will land with the pupil up.

4. Each person should draw his/her confidence interval on the grid on the overhead using the same pen color.

5. Calculate the confidence interval for the team, as shown in the table.

6. Draw the team confidence interval on the overhead using a new pen color, with the same color used for all team confidence intervals.

7. Calculate the confidence interval for the entire class.

8. Discuss what has been demonstrated with this project. Which confidence intervals are the widest – the ones for each individual, the teams, or the whole class? Why? Are all of the confidence intervals the same? Are they all of the same width, for each person? For each team?

9. Based on all of the results, what do you think the true probability is for the eyes (or substitute) landing face up?

10. Do you think it was appropriate to combine the results for everyone, or should they have been kept separate? Explain.

Project 9 Team Recording Sheet

TEAM MEMBERS:

1. ________________________   3. _______________________

2. ________________________   4. _______________________

1. Toss the eyes repeatedly until you have done 100 tosses. (You can toss them 5 at a time, 20 times.) Your partner records the number of times they land “eyes up.” Enter your data in the table below.

2. Carry out the calculations as instructed in the table below, resulting in a 95% confidence interval for the probability of landing eyes up.
3. Draw your confidence interval on the grid on the overhead using the pen color you are instructed to use for the individual intervals.

4. Calculate the confidence interval for the team, as shown in the last row of the table.

5. Draw the team confidence interval on the overhead.
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