Measures of Central Tendency
Mean:  the arithmetic average of a distribution, obtained by adding the scores and then dividing by the number of scores
- The mean shows you the exact average of any set of scores

Example 1:  Five students in Mr. J’s class score 88, 80, 83, 75, and 78 on an exam.  What’s the mean?
Formula:  
Step 1:  88+80+83+75+78=404



Step 2:  404/5 (number of scores) = 80.8

But…. The mean is not always a good indicator!  For example…

Example 2:  Five people have moved to an uncharted location and want to start a new town.  In order to be approved to officially begin a town, they have to submit information to the government, such as the mean income for the population.

Here are their respective incomes: $41,382; $29,831, $34,291; $38,112; $1,651,182.

What is the mean?  $358,960

So… one outrageous number (called an “outlier”) can drastically alter a mean, thus making it a deceitful representation of the data!

Median:  the middle score in a distribution; half the scores are above it and half are below it

- A better representation of data than the ‘mean’
- Simply list all the data from lowest to highest; median is the middle number

Example 1:  Five students in Mr. J’s class score 88, 80, 83, 75, 78.  What’s the median?
Formula:  
Step 1:  List the numbers from low to high: 75, 78, 80, 83, 88



Step 2:  Choose the middle score; this is the mean: 80

Why is the median a better representation than the mean?  Because outliers don’t affect it as much.  If we look at the same example above regarding the people who want to begin a new town, the median is a much better indicator…

Step 1:  List the incomes from low to high:  $29,831; $34,291; $38,112; $41,382; $1,651,182

Step 2:  Choose the middle score; $38,112

But what if there’s an even amount of numbers (thus, no ‘middle’ number)?  You still do the same procedure (list them from low to high), but this time there will be two numbers in the middle.  Take those two numbers and find their mean (their average); this is then the median.

Example 2:  Six students get college credit from passing the AP psychology test.  Their scores are 4, 3, 5, 3, 3, and 4.  What’s the median guess?
Formula:
Step 1:  List the numbers from low to high:  3, 3, 3, 4, 4, 5



Step 2:  Pick the two middle numbers:  3 and 4



Step 3:  Calculate the mean of those numbers (3+4=7, then 7/2=3.5)

Mode:  the most frequently occurring score in a distribution
- The mode simply shows you which score repeats the most often

Example 1:  Six students have been tardy to class more than once.  These students were tardy 2, 2, 3, 4, 5, and 12 times, respectively.  What is the mode of their guesses?

Formula:  
Step 1:  Count how many times each score occurs in the data





2=twice, 3=once, 4=once, 5=once, 12=once



Step 2:  The score that occurs most frequently is the mode (2, since it occurs



twice and every other score only occurs once).

What if no score occurs more than once?  Then there is no mode.

What if there are multiple occurrences of multiple scores? There can be more than one mode.

Measures of Variance

Range:  the difference between the highest and lowest scores in a distribution

- The range just tells us what the lowest and highest score was in the data to give an idea of how much the data varies.

Example 1:  A sample from one table at the annual Monona-Area Mensa meeting includes eight people.  Their IQs are 132, 170, 138, 142, 136, 154, 158, 136

Formula:
Step 1:  Determine the lowest and highest score.  Low=132, High=170



Step 2:  Write the range as follows:  (Low) – (High); thus, 76-89

Step 3: Sometimes range is written as a spectrum (step 2 as final step).  Other times, you can get the total variance by subtracting the Low from the High (ex: 170-132 = 38)

But…. The range is not always a good indicator of the variance of scores!  Example…

Example 2:  Mr. J bowls six games.  He scores 57, 64, 62, 59, 66, and 12.  On the seventh game, he cheats and has a friend throw the ball for him when no one’s looking; he scores a 300.  What is the range of his scores?

Formula:
Step 1:  List the scores from low to high:  12, 57, 59, 62, 64, 66, 300.



Step 2:  Determine the lowest and highest score.  Low=12, High=300



Step 3:  The range is 12-300, or 288 – not an accurate description of the variance. So...

Standard Deviation:  a computed measure of how much scores vary around the mean score

- The standard deviation uses a complex formula to determine the variance of data; it is a much better indication of the variance than the range
- See page 36 (Myers) for equation and information on computation of standard deviation.
Statistical Significance


Statistical Significance:  a statistical criterion for rejecting the assumption of no differences in a particular study

- Whenever a psychologist conducts an experiment and compares scores for the experimental and control groups, the difference must be large enough to be considered “statistically significant” for it to be meaningful; otherwise, a very small difference could be due to chance alone.  In psychology, significance means the odds of the data occurring by chance must be less than 5%.

Example 1:  Mr. O runs an experiment that shows kids with red hair scored 84.23% on an exam and kids with blonde hair scored 84.21% on an exam.  The difference is so small that we can’t say red haired kids are smarter.
Normal Curve
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The mean, median, and mode of a normal distribution are identical and fall exactly in the center of the curve.

Distribution Skew
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2 major branches of statistics:

(1) Descriptive statistics: refers to the analysis of data of an entire population. Descriptive statistics is merely using numbers to describe a known data set. 

(2) Inferential statistics: has 2 goals: (1) to determine what might be happening in a population based on a sample of the population (often referred to as estimation) and (2) to determine what might happen in the future (often referred to as prediction). 

