Blaiklock Homewerk 2A

Part 1: Hypothesis Tests of the Mean

A researcher randomly selects a group of 9 students from a population with a mean 1Q of 100
(u= 100) and standard deviation of 15 (g = 15). The 9 students are given an intensive "Get
Smart" training and then administered an [Q test. After the training, the sample mean 1Q is 113 (

X =113 ) and the sample standard deviation is 10 (s = 10). The researcher wants to know if the
training resulted in a change in [Q score. Given this information, complete the following:

1. a. State the appropriate null and alternative hypotheses associated with the researcher’s
question. (2 pts)

Hf): HK) = ]OO /

HA: u'() # 10()
b. State in words what the hypotheses mean in terms of the population. (2 pts).

The null hypothesis means that the mean or average of all the 1Qs in the population being studied
will be equal to 100. The alternative hypothesis means that the mean or averages of all the IQs _~
in the population being studied will be different from 100. The ability for the “Get Smart™

training program to change [Q is being tested in this study.

2. a. Based on the hypotheses. should the researcher conduct a one-tailed or two-tailed test?
Explain. (1 pt).
The researcher should conduct a two-tailed test because they are looking to see if there is a P

change in IQ scores. The researcher is not looking for a specitic direction (increasing or
decreasing) in the change of 1Q scores and therefore would use a non-directional or two-tailed

test.

b. What type of'test should be conducted (i.e., z test, one sample t test, independent
samples t test, dependent samples t test)? Provide justification for your response. (1 pt)

A z-test should be conducted since the p%p’ll_la’tigrinrizi_rmi&uom The population standard
deviation has been calculated from the pdpulation variance and provided in the description of the
problem. The population standard deviation will be used to calculate the standard error of the
mean which will allow for calculating a z-score.

3. If the researcher chooses to use a .05 level of significance, what would be the critical
values associated with the test he will conduct? (2 pts)

—

The critical value for a .05 level of significance in a two-tailed z-test is z = +1.96

4. a. Compute the standard error of the mean (. ) to two decimal places. (2 pts)

OX 15 _ 15 _ 5.00 -

6,=—F/— = = -
Y n Vo 3
b. Draw and label your sampling distribution for means from samples of size n = 9 (including
both raw scores and z-scores for the hypothesized population mean and + three standard
deviations). Shade in the critical region (the part or parts past your critical value or values). (2

pts)




-
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c. Plot the sample mean on the drawing of the sampling distribution. (! pt)
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5. Compute the appropriate test statistic to two decimal places. (1 pt)
X~ 113-100 13
2=M:(——)=?=2.60 o

G- 5

X

6. Determine the two-tailed p-value (to three decimal places) by determining the area
between your mean and the nearest tail. and then double that. (2 pts).

Based on the z table py ¢ = 0.0047, (0.0047)(2) = 0.009, p = 0.009 v

7. Calculate a 95% confidence interval (to two decimal places). (2pts)

/

95% Cl = X—ila, (o) = 113+1.96(5) = 103.2, 122.8, The 95 % Confidence Interval /

lies between 103.2 “and 122.8. [103.2, 122.8]

8. a. Based on the plot of the sample mean, in item 4c. should the null hypothesis be
retained or rejected? Explain. (1 pt)
The null hypothesis should be rejected because the sample mean lies in the shaded area beyond
the critical z-value for retaining the null hypothesis.

b. Based on your computed test statistic in item 5, should the null hypothesis be

retained or rejected? Explain. (1 pt)
The null hypothesis should be rejected because the calculated z-score (2.6) is greater than the
critical z-value (+£1.96) for retaining the null hypothesis. This z-score indicates a probability of
less than .05 for committing a Type I Error (rejecting the null hypothesis when the null
hypothesis is true).

c. Based on your p-value in item 6, should the null hypothesis be retained or rejected?

Explain.(1 pt)

"

/
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The null hypothesis should be rejected because the p-value for the calculated z-score (.009) is
less than the alpha level that was set for rejecting the null hypothesis (.05). The p-value
represents the probability of gnaking-a-Jype I Erro jecting the null hypothesis when the null

nothe s-true Brobabttyc okt vpe T Erfor 15 te 3 cCrtcalvate

forrejecting the n hyvnothesik N hyvpothesis should be

‘ ',.l.'.l 1 ',‘. ~11C [1C -
rejected ~ an M&WW 2.0 () o /)3 CX) “6%.&
d. Based on your confidence interval in item 7, should the null hypothesis be retained or
rejected? Explain. (1 pt) MWW Mgy,

The null hypothesis should be rejected because the population mean does not fall within the
range of the 95% conftdence interval that was calculated from the sample mean.

e. What can be inferred about the effects of the training on students in the population? (1 pt). /C)

It can be inferred that the people in the sample have different 1Qs than the avcrage person.
Specifically, the people who underwent the “Get Smart™ training course have higher 1Qs than the «—
average person. Therefore, the “Get Smart™ training program can raise 1Q scores.

Part I1: Hypothesis Tests of the Mean

The Food and Nutrition Board of the National Academy of Sciences state that the RDA of iron
for adult females under 51 is 18mg. The following iron intakes during a 24 hour period were
obtained from a random sample 0of 40 women under the age of 51.

150 18.1 144 146 109 181 182 183
160 126 166 207 198 11.6 128 156
153 94 195 183 145 166 115 1604
146 119 125 186 13.t 121 107 173
17.0 63 168 125 163 147 127 163

Does the data suggest women under age 51 are getting on average less than the RDA of 18mg of
iron? To address this question, complete the following:

1. a. State the appropriate null and alternative hypotheses associated with the research question.

(2 pts)

Ho: Mion > 18 -

HA: “lmn < 18
b. State in words what the hypotheses mean in terms of the population. (2 pts).
The null hypothesis states that the mean or average amount of daily iron intake bi@omen under g/

the age of 51 is greater than or equal to 18 mg. The alternative hypothesis states that the mean or
average daily iron intake by women under the age of 51 is less than 18mg.

W M%//&j‘/woﬂé
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2. a. Based on the hypotheses, should the researcher conduct a one-tailed or two-tailed test?
Explain. (] pt).

The researched should conduct a one-tailed test since the research question suggests a directioV
in which the alternative hypothesis may be different from the null hypothesis.

b. What type of test should be conducted (i.e., z test, one sample t test, independent samples t
test, dependent samples t test)? Provide justification for your response. (1 pt)

A one sample t test should be conducted to test these hypotheses because the population variance
is unknown and a sample mean is being compared to a population mean. e

/——_A
3. a. What are the degrees of freedom associated with this problem? (1 pt)

df =n-1 =40-1 =39 df=39

b. If the test is to be conducted with a significance level of .05, what critical value (or values)
must be exceeded to reject the null hypothesis? (1 pt)

Using a t-table, the critical value for a one-tailed t-test with 39 degrees of freedom ata
significance level of .05 is -1.685

4. Using SPSS, compute the sample mean, variance (s?) and standard deviation (s) to af least two
decimal places. Insert results. (3 pts)

Descriptive Statistics

N Mean Std. Deviation Variance

iron 40| 149550 312779 9.783
Valid N (listwise) 40

5. Compute the estimated standard error of the mean (s, ) to two decimal places. Show your

work. (2 pts)

S—i:
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6. a. Draw and label your sampling distribution for means from samples of size n = 40 (including
both raw scores and t values for the hypothesized population mean and + three standard
deviations). Shade in the critical region (the part or parts past your critical value). (2 pts)

b. Plot the sample mean on the drawing of the sampling distribution. (1 pt)

e
u&“‘*\l\):r

S T
gss 12 g3t 14 e gas 47
7. Compute the appropriate test statistic to two decimal places. (1 pt)

(x—p) (14955-18) _ (14955-18) _ (-3.045) _ 6.15 /

t = =
0.495 0.495 0.495

5%

8. Calculate a 95% confidence interval (to two decimal places). (2pts)

95% Confidence Interval = ¥ £, (Sx) =14.955 £ 2.023(0.495) = 13.95.15.96 /
The 95% Confidence Interval 1s belween 13.95 and 15.96. [13.95.15.96]

0 a. Based on the plot of the mean. in item 6b. should the null hypothesis be retained or rejected?
Explain. (1 pt)

The null hypothesis should be rejected because the sample mean lies in the shaded area beyond _—
the critical value for retaining the null hypothesis.

b. Based on your test statistic in item 7. should the null hypothesis be retained or rejected?
Explain. (1 pt)
‘The null hypothesis should be rejected because the calculated t score (-6.15) is less than the
critical value t score (-1.685) for retaining the null hypothesis. This t-score indicates a
probability of less than .05 for commitiing a Type 1 Error (rejecting the null hypothesis when the
null hypothesis is true).
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c. Based on your confidence interval in item 8, should the null hypothesis be retained or
rejected? Explain. (1 pt)

The null hypothesis should be rejected because the population mean occurs beyond the v
boundaries of the 95% confidence interval.

d. What can be inferred about the iron intake of women under age 517 (1 pt).
Based on the results of this sample, it can be inferred that women under the age of S| ingest less
than 18 mg of iron in a 24 hour period. Therefore. the report from the Food and Nutrition Board
of the National Academy of the Sciences iyinaccurate. D) Lﬁi‘ N 4{“ ﬁ,\bA
10 a. Use SPSS to conduct the t-test you just completed by hand. If your previous calculations d

not match, identify the problem and correct it (Note: there may be slight differences at the
decimal level due to differences in rounding). Paste the results of you t-test into your homework.

(3 pts). A ]
(ZM% 2

One-Sample Test J#

< e,
Test Value = 18 "AC/L( %
‘] .
“| 95% Confidence Interval of the N 4: %

Difference %
t df Sig. (2-tailed) | Mean Difference Lower Upper M @re
lron -8.157 39 .000 -3.04500 -4.0453 -2.0447 %

b. Based on the two-tailed p-value from your t-test. should you retain or reject the null 7//4{}
hypothesis? Explain. State the exact p-value from your printout you are using to make your

decision. (] pt) %
[ s

The two-tailed p-value = 0.000 in the printout which is less than the level of significance set by“%
the researcher. Since p is less than the level of significance the null hypothesis is rejected. Fhe~ </, .
p-value represents the probability of maki ject b {"‘{/3
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