Homework #7

Due Thursday, April 3
25pts
· Each answer is worth up to two points.  You will receive one point for neatness.

· Please design a cover page and an answer sheet.

· Work independently.

1. Summarize the characteristics of the z-test and the three types of t-tests.
A z-test uses the results obtained from the sample to make conclusions based on the population, and the standard deviation of the population is known.  The single sample t-test also uses results from the sample to make conclusions about the population, but the standard deviation of the population is unknown, so the sample standard deviation is used to estimate it.  The between-group t-test compares two samples to each other to draw conclusions about the likely differences in the overall population groups.  The within-subject t-test uses the same sample to compare scores, usually across different points in time, such as before and after treatment.  Because these statistics are used to draw slightly different conclusions and are based on different types of available data, their formulas differ slightly but always reflect the amount of observed differences, relative to the amount of error expected.

2. Explain why it is or is not possible to have a result with a large effect size that is not statistically significant.

Yes, a result can have a large effect size (e.g. big correlation or big Cohen’s d) but not be statistically significant.  This means that there is a big effect but it is not reliable.  This would happen if too small of a sample is used.  

3. Explain what a “p value” means, using terms a non-statistics student could understand.

A p-value usually relates to the result of a statistical test.  It indicates the probability that an observed difference would occur by chance.

4. In what way does significance testing differ between z-tests and t-tests?

For z-tests, the critical value is always ±1.96.  However, the distribution of sampling means differs slightly for t-tests, so the critical t-value is different, and it depends on sample size (or degrees of freedom).  As sample size decreases, the critical t-value becomes more extreme.
5. Suppose you want to examine the impact of room temperature (hot or cold) on mood ratings.  Explain how this could be studied using a between-group design and how it could be studied using a within-subject design.

For a between-group design, some people would rate their mood in a warm room, some would rate their mood in a cold room.  For a within-subject design, each participant would rate their mood in a warm room and in a cold room.
6. Indicate the effect size (small, medium, large) for each of the following:

    a) r = .29 ( small
    b) d = .51 ( medium
    c) r2 = .24 ( medium
7) What type of statistical test would a researcher likely use to examine gender differences in “body shame”?

Between-groups t-test

8) What type of statistical test would a researcher likely use to compare CMU students to the general population in terms of intelligence (IQ)?

Z-test
9) Give a clear and specific example of how you might be able to use statistics in your likely career someday.

[Answers vary.  Some ideas include measuring treatment outcomes, assessing people on variables of interest, predicting specific behaviors, gambling, reading about relevant research, or conducting research of your own]
10) A study finds using a 9-point health rating scale, smokers (n = 10) score M = 6.32, SD = 3.61, and non-smokers (n = 10) score M = 7.38, SD = 2.21.  After finding t and d, report your results in APA format.  
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A study examined health ratings of smokers and non-smokers.  Although smokers had slightly worse health, d = 0.36, this difference was not statistically significant, t(28) = 0.79, ns.  Thus, the study failed to find reliable differences between smokers and non-smokers on health.

Bonus:  Explain how you could study the impact of room temperature on mood (like in #5) using a correlational approach.

People could complete the survey at home and rate the temperature of the room as well as indicate their mood on a 9-point happiness scale.
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