CEP932 Quantitative Methods in Educational Research
Summer 2010
Lawrence Bruce - Homework #4
(33 points)
Due: July 21, 2010 10 pm
1. (4 points) Suppose a group of high school students (n=500) take a standardized test; the mean  score for this group is 460. The general population mean and standard
deviation for this particular test are μ = 450 and σ = 100 . The researcher is interested in
testing the research hypothesis that this sample of students has a higher mean than the
general population (i.e., this sample of students comes from a population that has a higher
mean than the general population).
a) State the null and alternative hypotheses for this problem (using words and statistical notation).
Alternative Hypothesis:
The mean of the sample population (n=500) is greater than the mean of the the general population
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Null Hypothesis:
The mean of the sample population is less than or equal to the mean of the general population.
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b) Calculate the appropriate test statistic.
The appropriate test statistic is the z score because the sample size is greater than 30 and the standard deviation of the population is known.   z = 2.24
c) Determine the p-value of the test statistic.
The p-value is [image: image3.png]P(z>224)=1—P(z<2.24)=





The p-value of the test statistic is .0125. 
d) Summarize your conclusion from these results in several sentences. (use a Type I
error = 0.05)
From the data given and the information provided from the general population, I would reject the null hypothesis. The test statistic from the sample population (z=2.24) falls above 1.96 standard deviations from the mean of the population and therefore in the rejection region. 
2. (5 points) Suppose a standardized reading test was administered to a sample of sixteen ( n = 16) sixth-grade students enrolled in a special enrichment program. In the eighth month of the school year their mean grade-equivalent score on the standardized reading test was 7.88. Suppose that the value of the population standard deviation σ on this test is unknown, but the sample standard deviation s for the sixteen pupils was calculated to be 1.80. The investigator is curious about whether she can conclude that the
population of pupils in the enrichment program has a mean which differs from the mean
(μ=6.8) of all pupils in the nation in the eighth month of the sixth grade.
a) State your null and alternative hypotheses using words, symbols, and numbers.
Alternative Hypothesis:
The mean of the sample population is not equal to the mean of the general population.
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Null Hypothesis:
The mean of the sample population is equal to the mean of the general population.
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b) Calculate the appropriate test statistic.
Since the sample size is less than 30 and the population standard deviation is unknown, the t test is the appropriate test statistic.
t-test = 2.40
c) Determine the p-value of the test statistic.
For two-tailed the p-value is 0.029825. For one-tailed the p-value is 0.01912.
d) Can the null hypothesis be rejected at .05? at .01?
At 0.05 the null hypothesis can be rejected. According to Table 2 in the statistics book, the critical value cutoff is 1.753 for 0.05 (with df=15). Since our t test gave a value greater than this (2.40), the null hypothesis can be rejected. At 0.01, the null hypothesis cannot be rejected. The cutoff critical value for 0.01 with degrees of freedom equal to 15 is 2.602. Our t test score of 2.40 is below this cutoff value and therefore, in this case, the null hypothesis would need to be accepted. 
e) Construct the .95 and .99 CI for the population mean μ; are each of these confidence
intervals consistent with the results you obtained in d)?
The 95% CI is [image: image6.png]7.884+2.13(1.80)
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 or [image: image8.png]4.06<u<1l.71




The 99% CI is [image: image9.png]2.95(1.80;
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3. (2 points) The physical education teachers in a large school district administer a
physical performance test to a random sample of seventh grade boys, n=64. The
sample mean is 84.20, and the sample standard deviation is 8.48. Construct the 95%
confidence interval for the mean of the population of seventh grade boys in this
district.
With df=63, the 95% CI is [image: image12.png]84.2042.00(8.48



 or [image: image13.png]


 or [image: image14.png]


 (note: using Table 2 in the Ott text, df=60 was used)  --> 84.2[image: image15.png]


(2*1.06)= (82.08, 86.32)-- - 1 point 
4. Over-arching Research Problem
The district 1 school board has been approached by a group of parents concerned about their fourth grade students. Specifically, they are concerned that District 1 students are not performing at the same level as the population of fourth grade students in the state. In other words, they are concerned that the District 1 students are scoring lower than the 4th graders across the state. Additionally, the parents are concerned that the academic needs of female students in the 4th grade are not being met as well as the academic needs of male students. Suppose the outcome of interest is English. Assume that the POPULATION parameters for English in total and for each gender are as follows:
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Also assume that for district 1 the overall sample mean is 238, the male sample mean is 237 and the female sample mean is 238. 
1. (9 points) Following steps a through i below test whether the mean for District 1 is statistically significantly different from the population mean. 
a. State the null hypothesis using statistical notation and words
The mean of the sample population is greater than or equal to the mean of the general population.
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b. State the alternative hypothesis using statistical notation and words 
The mean of the sample population is less than the mean of the general population.
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c. What is the appropriate test to use in this case and why? 
The appropriate test in this case is a two-tailed z test. We are given the means of the populations and we are also provided with the standard deviation for the sample ([image: image19.png]


).
d. What are the critical values of a two-tailed z test at the 0.05 level of significance? 
For a .05 level of significance we use 1.96 standard deviations for z and solve for x:
[image: image20.png]


 253.53 upper CV, 246 lower CV
e. Compute the observed value of the z test given the data. 
[image: image21.png]



f. Explain how you would use the information above to make a decision with respect to the null hypothesis?
The sample mean falls outside the critical values calculated above. Additionally, the z-score (z = -6.67) is well to the left of -1.96 standard deviations from the mean of the general population. 
g. What is your decision? Would you reject the null hypothesis and why? 
My decision would be to reject the null hypothesis because the mean of the sample region is statistically lower than the mean of the general population.
h. Calculate the 95% CI around the sample mean. Use a two-tailed z test at the 0.05 level of significance. Are these statistical results consistent with those you found in 2g? Explain why.
95% CI: [image: image22.png]250 +1.96(1.80) or 250 + 3.528 or 246.47 <u<253.53




Yes the results are consistent with part “g” because the 95% CI shows the range of scores that fall in within 95% of the general mean. District 1’s mean score of 238 is well below the lower critical value, thus rejecting [image: image23.png]Hy



.
i. Based upon your statistical analysis what are your summary remarks and conclusions for how District 1 compares to the state mean?  What recommendations do you make to the District 1 school board and parents about the difference?
Based upon statistical analysis of the English scores, the District 1 scores are less than the mean of the general population. The parents’ concerns are therefore justified. District 1 needs to increase their mean scores to approximately 246.5 in order to have statistically comparable scores to the state mean. Based on the data, I would recommend that District 1 invest time and money in proven methods toward improving their English scores.
2. (9 points) Following steps j through r below test whether the mean for males in District 1 is statistically significantly different from the mean for females in District 1. (Assume equal variances for both genders)
j. State the null hypothesis using statistical notation and words 
The mean of the male scores is statistically equal to the mean of the female scores
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k. State the alternative hypothesis using statistical notation and words 
The mean of the male scores are statistically unequal to the mean of the female scores.
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l. What is the appropriate test to use in this case and why? 
The appropriate test to use in this case is a two-sided z test of the two samples. The null hypothesis suggests an outcome that is two-directional. Therefore the two-tailed test is necessary. We are provided all of the necessary data to perform a z test.
m. What are the critical values of a two-tailed z test at the 0.05 level of significance? 
The critical values for a .05 level of significance are:
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 and we solve for x
-4.98 for the lower bound and 4.98 for the upper bound. 
n. Compute the observed value of the z test given the data. 
To compute the observed value of the z test we need to compute according to the difference between the samples:
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Assuming that [image: image29.png](K nate = B femate) =0



, the z-score is [image: image30.png]



o. Explain how you would use the information above to make a decision with respect to the null hypothesis? 
The information above provides different hypothesis tests for different values. When we are given multiple values to test, we can enjoy greater confidence that our results are valid. When all of our statistical tests for different values present that we should accept the null hypothesis, we can assert with confidence.
p. What is your decision? Would you reject the null hypothesis and why? 
I would recommend that the null hypothesis be accepted because there is no significant statistical difference between the mean scores for boys and for girls. The difference between the two sample means (237 for boys and 238 for girls) reflect a very minimal difference and was proven so through the two-tailed z-test that scored well within the acceptance range.
q. Calculate the 95% CI for the difference between the sample means. use a two-tailed test at the 0.05 level of significance. Are these statistical results consistent with those you found in 3p? Explain why. 
The difference between the means of our populations ([image: image31.png]ate — M femate =



) falls within our confidence interval and can be expressed as :
[image: image32.png]—3.49<pu ) 1= I femate <149



. Our means indeed fell within the 95% probability that it would. Therefore, this confidence interval estimation correctly identified what the other rests did - that we must accept the null hypothesis.
r. Based upon your statistical analysis what are your summary remarks and conclusions for how the males and females in District 1 compare to each other? What recommendations do you make to the District 1 school board and parents about the difference between the male and female students? 
Based upon statistical analysis of the English scores for the boys and the girls of District 1, there can be found no statistically significant difference between the two populations, and therefore it cannot be supported that the females’ needs are not being met. However, this statement is limited to one grade level and to one content area. Further research and analysis must be done to determine conclusively whether a difference in treatment occurs between boys and girls in the classrooms of District 1. 
5. (4 points) Data analysis with SPSS. Download the PISA data set and conduct a one sample t-test to show to determine whether the sample of students come from a
population in which the average reading- reflecting score (wleread3) is equal to the
population mean of 490. State the null and alternative hypotheses. Using your results
from SPSS, summarize your interpretation of the output in a short paragraph.
Null Hypothesis
The mean of the sample demonstrates that the sample population scores are equal to the mean of the general population.
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Alternative Hypothesis
The mean of the sample population is not equal to the mean of the general population.
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The data set provided information sufficient to run a two-tailed, one-sample t-test. The null hypothesis stated that the test scores between the sample mean and the general population would not be unequal. Indeed we can see from the results of the t-test that the null hypothesis should be rejected. The t-value of t = 6.139 is significantly high and our significance (.000) suggests that this is unlikely to have occurred by chance.  Additionally, the confidence interval of the difference does not include zero, a sign that the distribution of our sample mean has shifted outside the range of the population mean. Therefore, our sample does not belong to the population mean and we can reject the null hypothesis and prove our research hypothesis to be true. 
Great job!  
Grade: 32/33
