Tool 9 - Statistical Data Analysis
In this section of the Tool-kit, the user will be exposed to fundamental concepts in statistical data analysis. The most basic form of statistical analyses uses descriptive statistics to describe raw data. Descriptive statistics can fall into three subcategories that include numerical frequencies and percentages, measures of central tendency, and measures of variability. Each of these will be explained in further detail below.

A. Numerical Frequencies and Percentages

1. Frequencies 

One of the easiest statistics to compute is the frequency. A frequency is the number of occurrences in a single variable. In other words, it is a count of individual responses.  Below are a few examples. 

· There are 25 students in the classroom

· Seven of the students are over the age of 10.

The information that is received in a frequency can serve as the foundation for other calculations. Another calculation that can be computed from a frequency is a percentage.

2. Percentages

Percentages explain information as a proportion of the whole. Percentages are calculated by taking the number of the subcategory and dividing by the total number in the population. Using the example above, what would be the percentage of students over the age of 10 in the classroom?



7   (Number of students older than 10 years old)
                       25  (Total number of students in classroom)
We are able to calculate that 28% of the students in the classroom are over the age of 10. Percentages are useful for understanding group characteristics or group comparisons.

B. Measures of Central Tendency

Measures of central tendency are used to describe the central characteristics for a set of data. The three most common measures of central tendency are the mean, median, and mode.

1. Mean

The mean, or average, is one of the most commonly used statistics in reporting data. It is computed by adding together all the answers or scores and dividing by the total number. Refer to the example below of test scores for 5 students.

 
Samantha  
100






Evan     
88


392  (Sum test scores)

Evonka
80


  5    (Total number of test scores)



Ursula

62

Brickashaw
62


Total Score     392
         

2. Median

The median is another central tendency measurement. In order to calculate the median, arrange the numbers in increasing or decreasing order. The median is the number in the middle of the list or the center number. If there are two numbers tied for the middle, add them together and divide it by two. Using the above list of numbers, the median would be 80 since it is directly in the middle. Unlike the mean, the median is not influenced by extreme outlying numbers.

            Samantha  
100






Evan    
88





Evonka 
80


       


Ursula

62

Brickashaw
62

3. Mode

The mode is a useful calculation when there is a large set of data scores. The mode is calculated by determining which score is the most frequent. Referring to our previous data the score that appears the most is 62. The mode is also similar to the median in that it is not influenced by extreme outlying numbers.

C. Measures of Variability

Measures of variability provide a summary for how spread out the data scores are. These calculations provide more detail about score distributions than measures of central tendency. In this section, the range and standard deviation will be covered.

1. Range

The range is the most basic measure of variability. It is calculated by comparing the highest number and the lowest number in a set of scores. Using the test scores from the previous section, the highest number is 100 and the lowest number is 62. The range can be stated in two possible ways. First, the range of scores is between 100 and 62. It can also be expressed as a single number; in this case, 38 points is the difference between the highest and lowest number.

2. Standard Deviation

The standard deviation provides a picture of how far each individual score is from the mean. The mean must be calculated first in order to compute the standard deviation. A standard deviation score of zero means that all the scores are identical. 


           Score   Mean   Deviation   Squared Dev.

Samantha  
100    - 78.4  
  21.6 2         466.56

    

  Evan     
 88     -
78.4
    9.6 2           92.16                     

  Evonka
 80     -
78.4
    1.6 2             2.56
                

  Ursula            62     - 78.4       -16.4 2        268.96                        

  Brickashaw 
 62     -78.4       -16.42         268.96                     

                          Sum of squared deviation =  1099.2
Standard deviations can easily be calculated using excel or any statistical software. It can be done by hand, but will take longer to compute. 

= 8.29 is the standard deviation





1. Take the square root of the sum of squared  


    deviation. 





 √1099.2  = 33.15





2. The square root number is then divided by the   


    total number of score minus 1 or (N – 1)





    33.15 


    (5 - 1)     





=  78.4  is the mean











=  .28 x100 = 28 %








