
CEP 932 Quantitative Methods in Educational Research I

Summer 2010

Lawrence Bruce - Homework #3

(Total: 45 points)

Due: July 12, 2010 12:00 AM Eastern Time

1. (6 points) Assume that a set of scores for a sample of 200 students on a

mathematics assessment is normally distributed with a mean of 60 and a standard

deviation of 11.

a. What is the z score corresponding to the raw score of 75? z = 1.36

b. What is the z score corresponding to the raw score of 59? z = -.09

c. What is the z score corresponding to the raw score of 62? z = .18

d. What proportion of students in the population had scores between the values of

e. 58 and 73? 45.24% of students would fall between the rounded “z” scores of -.18 and 1.18.

f. What proportion of students in the population had scores between the values of

g. 65 and 72? 18.85% of students between rounded “z” scores of .45 and 1.09

h. What proportion of students in the population had scores between the values of

i. 34 and 52? 22.66% of students between rounded “z” scores of -2.36 and -.72

2. (3 points) The distribution of IQ scores of a large group of high school students in

a highly selective private school is normal with μ = 110 and σ = 15 . Which of the

following are true?

a. About 10% of the students will have an IQ over 140. 

False: z = 2, and no greater than 2.5% of the distribution can lie above 2 standard deviations

b. Probably fewer than 5% of the students will have an IQ below 100.

False: approximately 25% of the sample have scores of 100 or less.

c. At least half of the students can be expected to have an IQ of less than 120.

True: almost 75% are less than 120

3. (5 points) Random samples of size 15, 25, and 50 are drawn from a single population that has a mean μ = 100 and standard deviation σ = 12.

a. (1 point) Give the mean of the sampling distribution of y for each of the sample sizes.

The mean of the sample distribution of 
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 for the sample sizes is 100

b. (3 points) Give the standard deviation of the sampling distribution of y for each of the sample sizes.

For sample size 15, 
[image: image2]; for sample size 25, 
[image: image3]; for sample size 50, 
[image: image4]
c. (1 point) Based on the results obtained in parts (a) and (b), what do you conclude about the accuracy of using the sample mean y as an estimate of population mean μ?

The mean of the sample means is the same as the population mean. The larger the sample size, the more closely the density of the sample curve approaches the population distribution, and thus, the standard deviation of the sampling distribution becomes smaller and the curve is more similar to that of the actual population. The larger the sample, the more accurate the representation of the population - demonstrating the Central Limit Theorem.

4. (6 points) For each of the following, find the best estimate of the mean y and the standard error of the mean y based on a random sample of size n drawn from a population with mean μ and standard deviation σ.

a. n = 30, μ = 10, σ = 10 



σM = 1.83, 
[image: image5]= 10

b. n = 70, μ = 10, σ = 10 



σM = 1.20, 
[image: image6]= 10

c. n = 80, μ = 10, σ = 20 



σM = 2.24, 
[image: image7]= 10

d. n = 50, μ = 10, σ = 20 



σM = 2.83, 
[image: image8]= 10

5. (4 points) A study of the effect of family SES (socio-economic status) level on the

students’ performance in a high school produced the following contingency table. (6

points)

	Performance
	Low SES
	Middle SES
	High SES
	Total

	Poor
	11
	6
	2
	19

	Middle
	16
	20
	8
	44

	Good
	3
	17
	17
	37

	Total
	30
	43
	27
	100


Suppose a student is randomly selected from this population.

a. What is the probability that the student is from low SES family and does not perform poorly (middle or good)?


[image: image9] or 63.33
%

b. Given the student’s performance is good, what is the probability that the student comes from a high SES family?


[image: image10] or 45.95%

c. Given the student is from a middle SES family, what is the probability that the student performs poorly?


[image: image11] or 13.95%

d. What is the probability that the student is from low SES family or the student performs poorly in his class?


[image: image12]or 38%; notice the need to take account for the double counting of poor performers of the low SES.

6. (4 points) You are given the following z-scores. You would like to convert them to

values that correspond to the original raw scale that have a mean equal to 75 and a

standard deviation equal to 5. What are the raw values for each of the following z scores?

a. 2.40  x = 87

b. 0.27  x = 76.35

c. 0.00  x = 75

d. -0.55  x = 72.25

7. (3 points) Let z be a standard normal variable. Calculate each of the following

probabilities:

a. P(-1.96 ≤ z ≤ 2.90) = 97.31%

b. P(-2.40 ≤ z ≤ 0.85) = 79.41%

c. P(-1.50 ≤ z ≤ 1.50) = 86.64%

8. (2 points) A math exam is given to a sample of students. The instructor determined that

the exam had a mean of 80, with a standard deviation of 5 and that the data is normally

distributed.

a. What percentage of students scored below 80?

50%

b. What percentage of students scored above 70?

97.72% of students assuming that the top score is 100

9. (1 point) Which of the following normal distributions will the least proportion of the area lie above a score of 100? 

a. mean = 90, s = 25 
z = .40

b. mean = 50, s = 100
z = .50

c. mean = 90, s = 20
z = .50

d. mean = 60, s = 40
z =  1 -- Highest z-score means that its portion would be the least...

where s = standard deviation. 

10. (1 point) If a set of scores has a standard deviation of 8 and mean of 50, then a z-score of 1 would represent a score of…

a. 54

b. 58   
c. 46

d. 42










Professor Johnson assigns letter grades in a large class using the following criteria: 


Top 10% = A


Next 20% = B


Next 50% = C


Next 20% = D or F

The points are normally distributed with a mean = 500 and a standard deviation, s = 100. 

11. (1 point) John had 585 points, hence his grade would be 


(a) A


(b) B  John’s score would produce a z-score of 85, placing him within the “B” range


(c) C


(d) D or F









12. (1 point) Alex said “A couple of more points and I would have had a B.” Which of these scores could be Alex’s? 


(a) 549 Alex’s point total of 549 would produce a z-score of .49, therefore clearly in the “C” range.


(b) 505


(c) 576


(d) 590










13. (8[image: image1] points) Assume that the following data represent a population with mean µ = 8 and standard deviation σ = 2.67. The values of X are as follows: 

2  4  4  6  6  6  8  8  8  8  10  10  10  12 12  14 

i. Create a histogram of the distribution using SPSS (2 points)

ii. Convert the distribution to a distribution of X -[image: image13.png]


 µ and re-plot the results using SPSS. (2 points)

iii. Convert the distribution to a distribution of z-scores and re-plot the results using SPSS. (2 points)

iv. What do you notice about the distribution of X, X - µ, and the z-scores? Explain your answer. (2 points)

The curve retai[image: image14.png]


ns its shape. Even though the distribution has been converted to represent different values, it is based on the same set of sample data. Thus, regardless what we showing, our normal distribution follows the same normal curve
.
�(16+3)/100 = .19 or 19%





-1 point


�One point off mentioned above, otherwise, good job!





Grade: 44/45
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