Ways of Knowing Science-ILS 153

Homework 4: Statistics
October 1, 2009: Due October 8, 2009

Name_____________________

In this homework, we will use some of the statistics that we learned to answer some problems.

Part 1: A very nerdy scientific example

In the lab, the boiling point of a liquid, which has a theoretical value of 54.0° C, was measured by a student four (4) times.  The results were 54.9°, 54.4°, 54.1°, and 54.2° C.  Should the student worry about whether the experiment was done correctly or whether she was given some material that was tainted with something else?

The way to do this is to calculate what is the mean and the standard deviation.  Calculate these, state an opinion, and then back up your opinion with an argument.  SHOW YOUR MATHEMATICAL WORK!

Part 2: From the GREs (Really!)

1. Which is greater?:

(A) The standard deviation of the data 5, 5, 8, 14 and 18.

(B) The standard deviation of the data 6, 6, 8, 14 and 16.

Don’t calculate it – just look at it.  Write the answer and your reasoning below.

Part 3:  Also from the GRE, I think.

There are these 8 numbers in a set 9.4,9.9,9.9,9.9,10.0,10.2,10.2,10.5.  What are the mean and standard deviation? What percent of the 8 numbers are within 1 standard deviation of the mean?

Basil’s note:  Just to be clear, if for example 2 of the 8 numbers are within a standard deviation (the range between mean + standard deviation and mean – standard deviation), you calculate it in the following way:

Percent = Fraction x 100 = 2/8 x 100 = .25 x 100 = 25%
Write you answer below and SHOW YOUR WORK:

Part 4: t tests are used in real life

A research study was conducted to examine the differences between older and younger adults on perceived life satisfaction. A pilot study was conducted to examine this hypothesis. Ten older adults (over the age of 70) and ten younger adults (between 20 and 30) were give a life satisfaction test (known to have high reliability and validity). Scores on the measure range from 0 to 60 with high scores indicative of high life satisfaction; low scores indicative of low life satisfaction. The data are presented below. Compute the appropriate t-test.

	Older Adults
	Younger Adults

	45
	34

	38
	22

	52
	15

	48
	27

	25
	37

	39
	41

	51
	24

	46
	19

	55
	26

	46
	36

	Mean =
	Mean =

	S =
	S =

	
	



What is the mean and standard deviation of both groups? 

1. What would be the null hypothesis in this study  (In other words, what are trying to show)? 

1. What would be the alternate hypothesis? 

1. What is your t? 

1. Is there a significant difference between the two groups? 

1. Interpret your answer. 

1. How could your interpretation vary from someone else’s?

Part 5: t tests are used in real life, part II
Researchers want to examine the effect of perceived control on health complaints of geriatric patients in a long-term care facility. Thirty patients are randomly selected to participate in the study. Half are given a plant to care for and half are given a plant but the care is conducted by the staff. Number of health complaints are recorded for each patient over the following seven days. Compute the appropriate t-test for the data provided below.

	Control over Plant
	No Control over Plant

	23
	35

	12
	21

	6
	26

	15
	24

	18
	17

	5
	23

	21
	37

	16
	22

	34
	16

	10
	38

	23
	23

	14
	41

	19
	27

	23
	24

	8
	32

	Mean =
	Mean =

	S =
	S =

	S2 =
	S2 =



What is the mean and standard deviation of both groups? 

1. What would be the null hypothesis in this study  (In other words, what are trying to show)? 

1. What would be the alternate hypothesis? 

1. What is your t? 

1. Is there a significant difference between the two groups? 

1. Interpret your answer. 

1. How could your interpretation vary from someone else’s?

4.

