4.4a Sit or Stand



Name:______________________________
The goal of the activity as a whole is for you to think about the advantages and

disadvantages of each version of the experiment 

In this activity, you will serve as a subject for three different versions of an experiment. The goal of the experiment is to see whether there is a detectable difference in heart rate measured under two conditions, or treatments: standing, with eyes open (treatment 1), and sitting, with eyes closed, relaxing (treatment 2).
You will take your pulse several times, like this:
a. Get ready, sitting or standing.
b. Your teacher will time you for 30 seconds. When your teacher says “go,”

count beats until your teacher says “stop.”
c. Double your count to get your heart rate in beats per minute.
.

Part A: Completely Randomized Design

In Part A, you and the other subjects will be randomly assigned to one treatment

or the other.
1. Random assignment. Your teacher will pass around a box with slips of paper in it. Half say “stand” and half say “sit.” When the box comes to you, mix up the slips and draw one. Depending on the instruction you get, either stand with your eyes open or sit with your eyes closed and relax.
2. Measurement. Take your pulse when directed to do so by your teacher.
3. Data record. In Fathom, make a case table with two attributes: Group and Pulse. Record your group (either Sit or Stand) and your pulse (in beats per minute). Add the data for the other students in your class.
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4. Summaries. Display the data using a split dot plot. Use a summary table to compute the mean and sample standard deviation for each group. Add the mean and standard deviation to your summary table by choosing Add Formula from the Summary menu.  
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Do you think the treatment makes a difference?  Explain your answer using statistical concepts.
Part B: Randomized Paired Comparison Design (Matched Pairs)

In Part B, you and your classmates will first be sorted into pairs based on an initial measurement. Then within each pair, one person will be randomly chosen to stand and the other will sit.
1. Initial measurement. Take your pulse, sitting with eyes open.
2. Form matched pairs. Line up in order, from fastest rate to slowest, and then pair off, with the two fastest in a pair, the next two after that in a pair, and so on.
3. Random assignment within pairs. Either you or your partner should prepare two slips of paper, one that says “sit” and one that says “stand.” One person should then mix the two slips and let the other choose one. Thus, within each pair, one of you randomly ends up sitting and the other one standing.
4. Measurement. Take your pulse when directed to do so by your teacher.
5. Data record. Make a new case table with three attributes: Sit_Pulse, Stand_Pulse, and Difference. Record your and your partner’s pulses. Define Difference with the formula Stand_Pulse – Sit_Pulse. Add the data for the other students in your class.
6. Summaries. Display the set of differences in a dot plot. Then compute the mean and standard deviation of the differences in a summary table. 
What should the mean be if the treatment makes no difference?  Explain why you think the

observed difference is real or simply due to variation between individuals.
Part C: Randomized Paired Comparison Design (Repeated Measures)

This time each person will be his or her own matched pair: Each of you will take your pulse under both treatment 1 and treatment 2. You’ll flip a coin to decide the order: sit first, then stand; or stand first, then sit.
1. Random assignment. Flip a coin. If it lands heads, you will sit first, and then stand. If it lands tails, you will stand first.
2. First measurement. Take your pulse in the position chosen by your coin flip when directed to do so by your teacher.  Write down your result.
3. Second measurement. Take your pulse in the other position when directed to do so by your teacher.  Write down your result.
4. Data record. Record your pulses in a new case table with four attributes: FirstTreatment, Sit_Pulse, Stand_Pulse, and Difference. 
FirstTreatment tells whether you first took your pulse sitting or standing. Calculate Difference

with the formula Stand_Pulse – Sit_Pulse. Add the data for your classmates.
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5. Summaries. Display the set of differences in a dot plot. Then compute the mean and standard deviation of the differences. Do you think the treatment makes a difference?  Explain why or why not.
Part D: 
1. Investigate using boxplots instead of dot plots. Which type of plot gives you a better summary of the data? Do your conclusions change when you change plots?  Explain.

2.  Which design do you think is best for studying the effect of position on heart rate:  the completely randomized design, the randomized paired comparison design (matched pairs), or the randomized paired comparison design (repeated measures)?  Explain what makes your choice better than the other two designs.

3.  Which of the three designs do you think is least suitable?  Explain what makes this design less effective than the other two.

4.  Attach a one-page printout of the three dot plots from Parts A, B, and C and the three boxplots from Part D.
