
Meaning of Central Tendency 

and Variability

Prepared By: 

Dr. Kuldip Kaur

Dr. Vijay Kumar 

Department of Psychology

PGGCG-11, Chandigarh



 After a research project has been carried out, what 

are the results?

 For quantitative data, the results are a bunch of 

numbers.

 Now what? What do the numbers look like, what do 

the numbers mean

 Statistical analysis allows us to:

 Summarize the data

 Represent the data in meaningful ways

 Determine whether our data is meaningful or not



 After data collection is finished, the data must be 

summarized. What does it look like?

 Start with exploring the data. Look at individual 

scores.

 Frequency distributions show us the collection of 

individual scores.

 Simple frequency distributions – lists all possible 

score values and then indicates their frequency.

 Allows us to make sense of the individual scores.



Priya 80 Parveen 86

Poonam 70 Harpreet 96

Hima 66 Suman 100

Aditi 78 Nidhi 86

Mamta 100 Tina 78

Pooja 88 Jasmeet 76

Mandeep 68 Hina 78

Diljot 78 Neeraj 50

Reena 56 Sheetal 76

Neelam 86 Khushi 80

Ranu 76 Veena 72

Gita 98



Score Frequency

100 2

98 1

96 1

88 1

86 3

80 2

78 4

76 3

72 1

70 1

68 1

66 1

60 1

56 1



Grouped frequency distribution – raw data 

are combined into equal sized groups

Grade Frequency

A (90 - 100) 4

B (80 - 90) 6

C (70 - 80) 9

D (60 - 70) 2

F(<60) 2



 Histogram – a frequency distribution in graphical form

 Bar graph



 Numeric summaries that condense information 

 Numbers that are used to make comparisons

 Numbers that portray relationships or associations.

 Two main types of stats

 Descriptive statistics

 Inferential statistics 



 Descriptive statistics – summarize results

 Central tendency

 Variability

 Inferential statistics – Used to determine whether 

relationships or differences between samples are 

statistically significant



Descriptive Statistics

 Measures of Central Tendency

- Mean (average)

- Median (middle)

- Mode (most frequent)

 Measures of Dispersion

- variance

- Standard deviation

- Standard error



 Central tendency – what is the “heart of the data”?

 Three measures of central tendency

 Mean – average

 Add up all scores and divide by the total number of 

samples

 Median – middle score

 Line up all scores and find the middle one

 Mode – most common score

 Which score occurs the most often



 Simply add up all of the scores and divide by the 

number in the sample.

 The statistic for a sample – X bar -

 =  X / n (Ungroup Data)

X̄  

X̄  



X̄  

Parveen 80 Gita 86

Neeraj 70 Supriya 96

Sheetal 66 Riya 100

Khushi 78 Veena 86

Ranu 100 Diljot 78

Priya 88 Pooja 76

Poonam 68 Aditi 78

Neelam 78 Suman 50

Kavita 56 Rena 76

Neha 86 hina 80

Jasmeet 76 Nidhi 72

Mandeep 98

Total 1822

n 23

=  X / n   = 1822 / 23  = 79.22



 Advantages of the mean:

 Summarizes data in a way that is easy to  understand.

 Uses all the data 

 Used in many statistical applications

 Disadvantages of the mean:

 Affected by extreme values



 Median – the middle score in the data: half the scores 

are above it, half of the scores are below it. 

 Scores are ranked…. Find the one in middle.

 50 56 66 68 70 72 76 76 76 78 78 78 78 80 80 86 86 

86 88 96 98 100 100 

 Example – Median is the score 78.

 If there is an even number of scores, the median is 

the average of the two middle scores.

 E.g., 10, 10, 9, 9 – Median is 9.5



 Advantages of the median:

 Not affected by extreme values 

 Always exists 

 Easy to compute

 Disadvantages of the median:

 Doesn't use all of the data values 

 Categories must be properly ordered

 Mean is almost always preferred. Exception: data is

skewed, not distributed symmetrically, or has

extreme scores.
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Mode – the most common score of the data

Mode is 78

Score Frequency

100 2

98 1

96 1

88 1

86 3

80 2

78 4

76 3

72 1

70 1

68 1

66 1

60 1

56 1



Advantages of the mode:

 Fairly easy to compute

 Not affected by extreme values 

 Disadvantages of the mode:

 Sometimes not very descriptive of the data 

 Not necessarily unique – if two modes = bimodal; if 

multiple modes = polymodal.

 Doesn't use all values. 



 Examples: shoe size, height



 Variability – how spread out is the data

 Measures of variability

 Range

 Variance

 Standard deviation – “average variability”

 Range – the simplest variability statistic = high

score – low score.

 Standard deviation - a measure of the variation, or

spread, of individual measurements; a

measurement which indicates how far away from

the middle the scores are.



 The larger the standard deviation, the more spread 

out the scores are.

 The smaller the standard deviation, the closer the 

scores are to the mean.



Computing SD

 1. subtract each score from the mean

 Ex. (100 – 80 = 20)

 2. square that number for each score

 3. add up the squared numbers. This is the “sum of squares” 

 4. Divide the sum of squares by the total number in the sample 

minus one  - this is the variance

 4. take the square root of that number. This is the standard 

deviation



 Data is usually spread around the mean in both directions

 Some are higher than the mean, some are lower.

 The frequency distribution of the scores tells us how the scores 

land relative to the mean.

 Ideally, some scores are higher, some are lower, most are in the 

middle.

 The normal distribution – the bell curve





 As sample size increases, the distribution of the data 

becomes more normalized.

 Importance of the normal distribution

 Symmetrical

 Mean, median, mode all the same

 The further away from the mean, the less likely the 

score is to occur

 Probabilities can be calculated



 We can assume that many human traits or behavior 

follow the normal distribution

 Some are high is a trait, some are low, but most 

people are in the middle.

 E.g., personality traits, memory ability, musical 

capabilities

 People have a tendency to think categorically -

erroneous



 All data points are arranged, and a particular data

point is compared to the population.

 E.g. IQ score of 130

 Percentile reflect the percentage of scores that were

below your data point of interest.

 IQ score of 130 is at the 95th percentile.

 Percentile is arranged according to standard deviation.



0 SD is the 50th percentile

1 SD is the 84th percentile

2 SDs is the 98th percentile

3 SDs is the 99.9th percentile



 Advanced statistics that reveal whether differences

are meaningful.

 Take into account both central tendency (usually the

mean) and variability

 Determines the probability that the differences arose

due to chance.

 If the probability that the observed differences are due

to chance is very low, we say that the difference is

statistically significant.

 Science holds a strict criteria for determining

significance.



 α = alpha – the probability of committing a Type 
I error.

 α is normally set at 0.05. 
 Only a 5% chance of committing a type I error.

Can find the probability that the observed 
differences are statistically significant. 
 If that probability is less than 0.05, the results are 

statistically significant.

Many types of inferential statistics
 t test

 Analysis of Variance



 Visually representing the data can make it more

understandable for you as well as anyone else

looking at your results.

 Horizontal axis is the X-axis

 Vertical axis is the Y-axis

 The best graph is the one that makes the data more

clear.
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Mean = 79.2174
Std. Dev. = 12.75987
N = 23


