Basic Statistics for Understanding Research.
TOPIC: Measures of central tendency

Parametric Statistic-is used when there is the assumption of a normal distribution of scores.
Normal distribution of scores occurs where a bell shaped curve is formed for the distribution and the mean, median, and mode are approximately equal.

Univariate Distribution has frequency on the Y axis and the variable on the X axis.
Y Axis is also known as the ordinate.

X Axis is the abscissa (normally plot the independent variable).

Bi-modal distribution is the situation where a normal distribution has two regions of most frequently occurring scores.

Poly-modal distribution is the situation where there are more than two modes.

There are three measures of the way data tends to form a normal or "bell-shaped" curve

They are all AVERAGES so you may refer to a mode as an average score as well as referring to a mean or a median.

Mean - The arithmetic average of a set of scores.

The Median - The middle score in an ORDERED set of scores

The Mode - The most frequently occurring score in a set of scores

(Show how to calculate each of the above)


TOPIC:
A MEASURE OF DISPERSION AROUND THE MEAN -
The Standard Deviation.
The Standard Deviation is a measure of the degree to which scores tend to fall close to or

far away from the mean of the distribution. If many scores fall close to the mean, the standard

deviation is small. If they fall far away from the mean, the standard deviation will be large.

Here is a BELL SHAPED CURVE with a standard deviation of 12 shown

32-20 = 12

[image: image1.jpg]About one-third of normally-distributed cases
lie within 1 standard deviation one way from
the mean, and about two-thirds either way.





Here is the same data but we go out 2 standard deviations

[image: image2.jpg]Over 47% of normally-distributed cases lie within
2s.d. one way from the mean, and around 95%
lie within 25.d. (1.96 s.d exactly) both way;





Here we go out 1.96 SD
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Only 5% of normally-distributed cases will be
more than 1.96 s.d. from the mean either way.
This is the .05 significance level in 2-tail tests.




(Show how to calculate the standard deviation and make up some examples)

(Show how to graph the data)

Show the normal curve division 34%, 13.6%, 2.4%

Show how IQ scores are used with the SD.
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Homework: 1)find the standard deviation of these two sets of scores:

2) graph the data 3)

 THOUGHT QUESTION - If I have the IQ scores of 

a sample of 5 FPC students am I likely to have a good measure of IQ for FPC students

in general?
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- Go over standard deviation assignment.

TOPIC: Correlation
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A positive correlation is the situation where increases in the value of one variable are associated with increases in the values of the other variable.

A negative correlation is the situation where increases in the value of one variable are associated with decreases in the value of the other variable.

(Do a plot of life span vs. # cigarettes smoked.)

(Do a plot of height versus weight to illustrate a positive correlation.)

Note: Correlations range in size from -1 to +1. Correlations with values around +-0.20

tend to be "not statistically significant. " Correlations that are close to +- 1.0 tend to be statistically significant. 

Note: Sample size has a big effect on the statistical significance of a correlation. With 

5 pairs of data, a correlation of +.80 is not statistically significant. With 1000 pairs of data a correlation of -0.18 is statistically significant.—

 NOTE: Statistically significant correlation means that the relationship is unlikely to be due to chance.
But what do I do if I want to see if the means of two (or more than two) groups differ from one another?

Usually you use some statistic that compares the distribution of scores in one group with the distribution of scores in another group.

Typically, this involves use of a T test or an Analysis of Variance (ANOVA).

You could even check to see if the mean of one distribution differs significantly from the theoretical mean of the “population.”  For example, if you know that the theoretical mean if a distribution is 100 (as is the case for IQ scores) you could use a single sample T test to see if your group differs from that mean.

The problem here is there is a good chance that the actual population mean is not what you hypothesize it to be (100 in the case of IQ). In such a case you may reach an incorrect conclusion. 
Sometimes the scores are not “normally distributed”  (they don’t assume a bell shaped distribution.)

If you don’t have a normally shaped (bell shaped) distribution, you need to use  a statistic such as the Chi square or the  Rank Order Correlation.

Statistics that do not rely on a normal distribution of scores are called Non-Parametric statistics.
