
CEP932 Quantitative Methods in Educational Research I

Summer 2010

Lawrence Bruce - Homework #5

(42 points)

Due: July 28, 2010 (10 PM)

1. (8 points) Data analysis with SPSS. Use the PISA data set and conduct a t-test to examine whether the reading- reflecting scores (wleread3) of females (sex=1) are different from males (sex=2). The variable name for sex is ST03Q01. State the null and alternative hypotheses in words. Which group (males of females) has a higher mean? Is the Levene F test for the equality of variances significant? Is the assumption about the equality of variances tenable? Is the t test for the two means significant?  Using your results from SPSS, summarize your interpretation of the output in a short paragraph.

H0 : The mean reading-reflecting scores of the females is equal to the mean reading-reflecting scores of the males.

Ha: The mean reading-reflecting scores for females is di[image: image12.png]Group Statistics

Sex - Q3 Std. Std. Error
N Mean Deviation Mean
Warm estimate in Female 865 | 524.6734 111.89832 3.80451
reading - reflecting Male 836 | 489.3115 | 117.85737 4.07610




fferent that the mean reading reflecting scores for males.

	Independent Samples Test

	 
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Warm estimate in reading - reflecting
	Equal variances assumed
	2.939
	0.087
	6.348
	1699
	0.000
	35.36191
	5.57080
	24.43555
	46.28827

	
	Equal variances not assumed
	
	
	6.342
	1686.644
	0.000
	35.36191
	5.57574
	24.42582
	46.29801


The female group had the higher mean. The Levene F test for the equality of variances was not significant (0.087 is greater than the 0.05 benchmark). Therefore, the assumption about the quality of the variances is tenable. Given this information, the t-test for the two means is significant.

The results of the t-test for Equality of Means are recorded in the table above.  The t-value is very high (6.35) and is the first indicator that the null hypothesis must be rejected. Additionally, the significance is essentially zero, which reinforces out t-value to be very accurate. Finally, the 95% confidence interval has a lower bound of 24.43 and an upper bound of 46.29; these are very high and do not obviously include the value of zero, which they would if the two means were statistically equal. Therefore, the null hypothesis must be rejected.

2. (8 points) Data analysis with SPSS. Use the class size grade 3 data set and conduct a t-test to examine whether the average reading achievement (in z scores) for students in small classes (small class = 1) is different than that in regular classes (regular class = 0).  State the null and alternative hypotheses in words. Which group (small or regular class) has a higher mean? Is the Levene F test for the equality of variances significant? Is the assumption about the equality of variances tenable? Which t test is appropriate? Is the t test for the two means significant?  Using your results from SPSS, summarize your interpretation of the output in a short paragraph.

H0: The z-scores for the students in small classes is equal to the z-scores for students in regular classes.

Ha: The z-scores for the students in small classes is different than the z-scores for students in regular classes.
	Group Statistics

	
	student is in small class
	N
	Mean
	Std. Deviation
	Std. Error Mean

	reading achievement
	
	0
	3695
	-0.0539023
	0.97642468
	0.01606318

	
	
	1
	1760
	0.1498163
	1.01818009
	0.02426992


The small classes (labeled as 1) scored a higher mean than the mean of regular classes in reading achievement. The Levene F test (table below) for the equality if variances is significant; the significance value for the F-test (0.024 < 0.05) suggests we use the scores where the equal variances are not assumed. So, again, the assumption about the equality of variances is not tenable, and we must use the t-test values in the bottom row of the following table form which to draw conclusions. The results of the t-test are significant.

	Independent Samples Test

	 
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	reading achievement
	Equal variances assumed
	5.090
	0.024
	-7.104
	5453
	0.000
	-0.20371863
	0.02867523
	-0.25993352
	-0.14750374

	
	Equal variances not assumed
	
	
	-7.000
	3333.051
	0.000
	-0.20371863
	0.02910420
	-0.26078254
	-0.14665472


Provided the results from the t-test above, the z-scores of the reading achievement test are statistically different. The negative t-value is far outside the range of null hypothesis acceptance. The 95% Confidence Interval places the upper and lower bounds both below zero, reinforcing the t-test value and the significance of this test. Therefore, the students in small classes scores are statistically below the scores for students in regular classes, and we reject the null hypothesis.
3. (10 points) In 1975, the Committee on Drugs of the American Academy of Pediatrics recommended that tetracycline drugs not be given to children under the age of 8.  A two-year study in the state of Tennessee was conducted by Ray et al. (1977) to see how often these drugs had been prescribed to young children by family practice physicians from 1973 to 1975.  They were interested in how to target an information campaign to physicians about the new drug guideline.  In particular they wanted to know if there was a relation between urbanization and the prescription of tetracycline.  The table below gives data on a part of that study. It includes the number of physicians in urban, suburban, and rural areas who prescribed (or did not prescribe) tetracycline to young children.

	
	Urban (A)
	Suburban (B)
	Rural (C)
	Totals

	Tetracycline (1)
	58
	84
	155
	297

	No Tetracycline (2)
	156
	142
	175
	473

	Totals
	214
	226
	330
	770


a) (2 points) What is the null hypothesis in words?

There is no relation between the urbanization and the prescription of tetracycline.
b) (2 points) What are the expected frequencies under the null hypothesis?

Expected Frequencies: 
[image: image1]
	
	Urban (A)
	Suburban (B)
	Rural (C)
	Totals

	Tetracycline (1)
	82.54
	87.17
	127.29
	297

	No Tetracycline (2)
	131.46
	138.83
	202.71
	473

	Totals
	214
	226
	330
	770


c) (3 points) Calculate the test statistic and the degrees of freedom.

Pearson Chi-square statistic: 
[image: image2] where r = row and c = column

	Cell
	A1
	A2
	B1
	B2
	C1
	C2
	
[image: image3]
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	7.30
	4.58
	0.12
	0.07
	6.03
	3.79
	21.89


Degrees of freedom = 2

d) (1 points) What is the α = 0.05 critical value of the chi-square statistic?

The critical value with a significance of 0.05 is 5.991
e) (2 points) Is the null hypothesis rejected? What do you conclude? 

Since the Pearson’s Chi-square statistic (x2 = 21.89) is greater than the critical value of 5.991, the null hypothesis must be rejected. Additionally, the p-value for our test (p = 0.000018) is far below the 0.05 range and further supports this conclusion. This means that there is a relation between urbanization and the prescription of of tetracycline.
4. (8 points) Data analysis with SPSS. Use the class size grade 3 data set and conduct a chi-square test to examine whether minority status (minority student =1, else 0) is related to SES (low SES =1, else 0). State the null and alternative hypotheses in words. Compute the chi-square test in SPSS. Is the chi-square significant (see output below)? What do you conclude? What is the value of the phi coefficient and Cramer’s V? Are these measures significant? What do you conclude? 

	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1010.823a
	1
	.000
	
	

	Continuity Correctionb
	1009.007
	1
	.000
	
	

	Likelihood Ratio
	1055.094
	1
	.000
	
	

	Fisher's Exact Test
	
	
	
	.000
	.000

	Linear-by-Linear Association
	1010.638
	1
	.000
	
	

	N of Valid Cases
	5455
	
	
	
	


H0: There is no association or relationship between minority status and socioeconomic status (SES).

Ha: There exists a relationship between minority status and SES.

	student is low SES * student is minority Crosstabulation

	 
	student is minority
	Total

	
	0
	1
	

	student is low SES
	0
	Count
	2411
	404
	2815

	
	
	Expected Count
	1854.6
	960.4
	2815.0

	
	1
	Count
	1183
	1457
	2640

	
	
	Expected Count
	1739.4
	900.6
	2640.0

	Total
	Count
	3594
	1861
	5455

	
	Expected Count
	3594.0
	1861.0
	5455.0


	Symmetric Measures

	 
	Value
	Approx. Sig.

	Nominal by Nominal
	Phi
	0.430
	0.000

	
	Cramer's V
	0.430
	0.000

	N of Valid Cases
	5455
	


The critical value of this test is 3.841. The significances for all test statistics are all essentially zero. This provides the suggestion that we can reject the null hypothesis. Indeed our Phi coefficient is 0.430 (as is our Cramers V), meaning that there is an important relationship between minority status and SES. Therefore our null hypothesis is rejected.

5. (6 points) An experiment was conducted to determine whether there was sufficient evidence to indicate that data variation within one population, say population A, was different than the variation within a second population, population B. Random samples of nA = nB = 10 were selected from the two populations and the sample variances were calculated to be variance of sample A = 2.67, and variance of sample B = 0.71.

What is the appropriate test to examine whether the two variances are different? State the null and alternative hypothesis is words. Compute the test. Calculate the confidence 95% intervals for both the population variances of A and B. What do the test and the 95% CI indicate? What do you conclude? 

The appropriate test is the F-statistic in order to determine if population A has equal variance as population B.

H0: The variation within population A is the same as the variation within population B.

Ha: The variation within population A is different that the variation within population B.


[image: image5] where 
[image: image6]and 
[image: image7]
The F-statistic of 3.76 is greater than the 95% confidence interval of 3.18 and, therefore, the null hypothesis should be rejected. It can be concluded that the variation within population A is different that the variation within population B.

6. (2 points) A large university is planning to provide a new financial aid counseling service for its student body. In order to estimate the required personnel resources (counselors and support staff) for the service, an estimate is needed of the number of students desiring the service. A random sample of 300 students is surveyed, and 35% of them indicate that they will use the service. Construct the 99% confidence interval for the population proportion of those students who will use the service.


[image: image8], where 99% CI = 2.58 standard deviations from mean.
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�(proportion – z (.0275), proportion + z (.0275) = .35  - (2.58) (.0275) = .28 (28%)





.35 + (2.58) (.0275) = .40  (40%)





The confidence interval is 28% - 40%. We can say with 99% confidence that between 28% and 40% of the students will use the counseling service�





1 point





Overall nice job.





Grade: 41/42
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