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Research Skills One: Statistics Problem Sheet 1: (Means, S.D.'s and the Normal Distribution):

[These problems can be answered once you have covered means, standard deviations and z-scores].


1. Here are twenty scores on a statistics aptitude test:


15, 7, 23, 19, 4, 10, 13, 17, 2, 30, 14, 17, 22, 15, 12, 18, 4, 18, 13, 21.

(a) Calculate the mean and median for these scores. 

(b) Calculate the standard deviation of these two scores, in two ways:



(i) as a description of this particular sample; 


(ii) using this sample in order to estimate the standard deviation of the population of scores from which it is presumed to have been taken. 
c) If the scores were normally distributed, what proportion of the scores would you EXPECT to be within one standard deviation of the mean? 

(d) What proportion of scores are ACTUALLY within one standard deviation of the mean (taking the s.d. as being 7.00)? 

2. An experimenter times how long it takes normal adults to fall asleep during a Disney film.  Here are the times for sixteen adults (measured in seconds):

400, 450, 504, 534, 486, 600, 615, 490, 558, 449, 998, 500, 408, 590, 586, 998.

(a) Draw a graph of the grouped frequency distribution of  times, using a class interval width of 50 (starting at 351) .
(b) Calculate the mean, median, mode and s.d. (using the n-1 formula for the s.d.) of the scores. 
(c) Redo (b), but omitting the two scores of  998. What do you notice? 

3. On a standard test of reading ability,  a group of 173 normal patients have a mean score of 86, with a standard deviation of 6.5. Following a head injury, patient X now scores 75 on the same test. 
(a) Convert 75 into a z-score. What would you conclude about patient X's performance, relative to the normal patients? 

(b) What proportion of the normal patients would be expected to score 75 or less?
c) What proportion of the normal patients would be expected to score 86 or more? 
(d) How MANY patients would be expected to score higher than patient X, i.e. 75 or more? 

Now open the SPSS data-file "STPROB1.sav" on my website. The data for the following questions are in that file. 


4. A researcher is interested in comparing the effectiveness of hypnotherapy and homeopathy as treatments for hayfever. One group of 15 participants were hypnotised into thinking that they no longer had hayfever, while the 15 members of another group were given a homeopathic remedy. One week later, the researcher took  a cotton-bud covered in grass pollen and poked it up each participant's nose. He then measured the length of time (in seconds) before the participant started to sneeze. The data are given in the first two columns of the  SPSS file. "TimeToFirstSneeze" contains the times, and "TreatmentCondition" tells you whether each participant received hypnotherapy or homeopathy.
(a) To get descriptive statistics for the two conditions, click on "Analyze", then  "Descriptives" and  then "Explore.  (Hint: put "TimeToFirstSneeze" in the "Dependent List" and "TreatmentCondition" into the "Factor List"). Looking solely at the mean times for hypnotherapy and homeopathy, what would you conclude?
(b) Look at the raw data. Participant 15 in the hypnotherapy condition (Cynthia) is clearly an outlier,  someone whose performance is very unusual compared to the rest of their group. What happens to the means for the two conditions if you delete Cynthia's data and re-run the analysis? 
(c) From the previous analysis (the one including Cynthia) what were the medians for the two conditions?
(d) From the second analysis (the one without Cynthia) what were the medians for the two conditions? What do you conclude from comparing these medians to the ones obtained before deleting Cynthia?

(e) What's the standard deviation for the hypnotherapy group when all participants are included in the analysis, and what's the s.d. when Cynthia is deleted? Looking at the means and s.d.s  together, what do these figures tell you about the representativeness of the mean as a description of "average" performance in the two conditions?


5. Suppose you are a professional snail racer.  Previously happy with your normal species of snail (Helix pomatia), someone offers you a batch of snails from a new, genetically modified species (Helix speedia). The new snails are claimed to run (slide?) faster than H. pomatia. However they are much more expensive to buy and maintain, as they have an exotic diet. The  SPSS file contains the running times in seconds for twelve examples of each species to cover ten centimetres. (The species labels are in the variable named "snailspecies", and the running times are in the variable entitled "snailspeeds".)

Produce  descriptive statistics for the two conditions. Look carefully at the means, medians, and standard deviations. If you were a snail racer, would it be worthwhile changing over to using the new species, or should you stick with good old Pomatia helix?
