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1 Descriptive Statistics, Part I
Rick Balkin, Ph.D, LPC-S, NCC, 2008

2 Scaling
3 Descriptive analysis

Identifies trends of a particular group observed
No conclusions beyond the group can be made

4 Descriptive Analysis
1 Non-parametric

Mode
Median
Quartiles
Stanines
Spearman rho correlation

2 Parametric
Mean, median mode
Standard Deviation
Pearson r correlation

5 Inferential Analysis
Involves the process of sampling
Sample must be representative to be meaningful
A sample statistic refers to a measure based on a sample
A parameter estimate refers to a measure based on a population

6 Inferential Analysis
Sample statistics are usually represented by Roman letters
Parameter estimates are usually represented by Greek letters

7 Frequency Distribution
A way to present information on scores for a group
Scores are listed from highest to lowest
Percentiles can be easily calculated

8 Frequency Distribution
9 Frequency Distribution

Order all of the scores in a single column
 This is known as the raw score

Identify the number of people who made that actual score
 This is known as the frequency

Starting from the lowest score, identify all of the participants who made that
score or below
 This is known as the cumulative frequency
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10 Frequency Distribution
Using the frequency (2nd column) identify the percent of people who made that

particular score by dividing the frequency by the total number of participants
Starting from the lowest percent, identify all of the participants who made that

percent or below
 This is known as the cumulative percent

11

12

13

14

15

16 Raw Score distribution
17 Frequency Distribution
18 Interval Distribution
19 Group Exercise

Create a frequency distribution using the same data in intervals of 10.

20 One possible answer
21 Statistical Measure

Measures of central tendency—describe points along an ordered scale
Mean
Median
Mode

Measures of spread or dispersion—describe variability in a distribution
Range
Variance
Standard deviation

22 Statistical Measure
Measures of relative position--

Standard scores
 Percentile rank
 Percentile score

Measures of relationship
Correlation coefficient

23 The Mean
It is the sum of all of the raw scores divided by the total number of

scores in the distribution

24 The Mean:  The arithmetic average

6     5  4 3 2 1
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21/6 = 3.5

25 The Mean
Probably the most useful of all statistical measures
With small samples, the mean is heavily influenced by extreme scores

26 The Median
That point in a distribution above and below which half of the scores

fall
Measures position rather than magnitude
Is the middle score
If two scores fall in the middle, the median is the midpoint between

the two

27 The median
1 7   6    5    4    3    2    1

2

Md = 4

28 The median
1 6    5    4    3    2    1
2

Md= 3.50

29 The median
The median is the best measure of central tendency when the distribution is small or

extremely skewed

7 6 5 4 3 2 1

Mean = 4, Md = 4

50 6 5 4 3 2 0

Mean = 10, Md = 4

30 Mode
Score that occurs most frequently in a distribution
There can be more than one mode

Bimodal or multimodal
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6 5 4 4 3 2 1

Mo=4

31 Group Exercise
Calculate the mean, median, and mode

32 Group Exercise
Answers are rounded to the nearest hundredth

Mean
 79.14

Median
 80

Mode
 80

33 The Range
Simplest measure of dispersion
Difference between the highest and lowest score plus one

36 22 21 21 19

36-19+1=18

34 Deviation score
Distance from the mean
36, 22, 21, 21,19

36- ___ =
22- ___ =
21- ___ =
21- ___ =
19- ___ =

35 Deviation score
Distance from the mean
36, 22, 21, 21,19

36-23.8 =
22-23.8 =
21-23.8 =
21-23.8 =
19-23.8 =
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36 Deviation score
Distance from the mean
36, 22, 21, 21,19

36-23.8 = 12.2
22-23.8 = -1.8
21-23.8 = -2.8
21-23.8 = -2.8
19-23.8 = -4.8

0

37 Variance and Standard Deviation
The standard deviation is the average deviation score from the mean
Problem:
If we sum the deviation scores, we get zero

38 Variance
 We square the deviation scores
 When we divide the sum of the deviation scores by N, we have the Variance
 The Variance is the average of the deviation scores squared
 The formula differs slightly when calculating the variance for a sample

39 Standard deviation
We take the square root of the deviation scores to calculate the standard

deviation—the average of the deviation scores

Sample formula

40 Variance and Standard deviation
41 Variance and Standard deviation
42 Variance and Standard deviation
43 Variance and Standard deviation
44 Variance and Standard deviation
45 Variance and Standard deviation
46 Variance and Standard deviation
47 Variance and Standard deviation
48 Why the separate formula for samples?

Divide by n-1 to correct for the probability that the most extreme cases will be
excluded from a smaller sample

The correction of this bias makes the sample more representative of the
population

For very small samples, the n-1 correction reduces the denominator to a larger
extent
 If n=5  the we have a 20% reduction in the denominator

For large samples, the n-1 correction does not have as large effect
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49 Group Exercise
Compute the range, sample variance and standard deviation

50 Group Exercise
 Answers are rounded to the nearest hundredth—your answers may vary slightly (by decimals) due to

rounding error

 Range
 42

 Sample Variance
 93.28

 Sample Standard Deviation
 9.66

51 Normal Distributions
While Best and Kahn (2003) indicated that the normal curve does not

actually exist, measures of populations tend to demonstrate this
distribution

It is based on probability—the chance of certain events occurring

52 Normal Curve
The curve is symmetrical
50% of scores are above the mean, 50% below
The mean, median, and mode have the same value
Scores cluster around the center

53 Normal distribution


 "68-95-99" rule
 One standard deviation away from the mean in either direction (red) includes about 68% of the data values. Another standard deviation out

on both sides includes about 27% more of the data (green). The third standard deviation out adds another 4% of the data (blue).
 See p. 370 in text

54
Group 1:          = 35.00, s = 6.00
Group 2:          = 32.00, s = 3.00
1.What is the range representing 68% of the cases
2. What is the range representing 95% of the cases?
3. What is the range representing 99% of the cases?
4. What information would you want to convey to the reader in comparing the two

groups?

55
Group 1:          = 35.00, s = 6.00
Group 2:          = 32.00, s = 3.00
1.What is the range representing 68% of the cases for each of the

groups?
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Group 1 29 to 41
Group2 29 to 35

56
Group 1:          = 35.00, s = 6.00
Group 2:          = 32.00, s = 3.00

2. What is the range representing 95% of the cases?

Group 1 23 to 47
Group2 26 to 38

57
Group 1:          = 35.00, s = 6.00
Group 2:          = 32.00, s = 3.00

3. What is the range representing 99% of the cases?

Group 1 17 to 53
Group2 23 to 41

58
Group 1:          = 35.00, s = 6.00
Group 2:          = 32.00, s = 3.00

4. What information would you want to convey to the reader in
comparing the two groups?

While group 1 scored higher, group 2 scored more consistently


