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B.Ed. SECOND YEAR -PAPER -5 CODE  014.4 -U-4  

B.Ed.-II -PEDAGOGY OF MATHEMATICS-II 

 

Unit 4: Learning and Teaching of Mathematics-  

Data Handling and Probabilistic Reasoning:  

In this unit we will discuss different ways of 

representing data, analyzing data and interpreting 

data. We will try to focus on importance of the choice 

of data representation based on the context and the 

information needed. After the representation of data 

we will also look at various measures of central 

tendency. The focus of this discussion would be to 

understand the various measures of central 

tendency and not on computing them. We will also 

look at the concept of probability and connections to 

our daily lives. History of data handling and 

probability Conceptual understanding of some key 

topes like data representation in different situations 

and drawing meaningful conclusions from the 

organised data. Meaning and significances of 

representative values of central tendency (mean, 

mode and median), Probability and chance. 
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Children's understanding (reasoning patterns and 

misconceptions)Solving interesting problems based 

on these to develop a better understanding. These 

would be around understanding and analysing data 

and drawing conclusions, understanding and finding 

probability, analysing situations of probability and 

distributions and solving simple problems 

Constructing engaging class-rooms, exercises, 

problems, worksheets etc. for children. These could 

be on organising data, representing it and on 

analyzing it in order for them to get over their 

difficulties and common misconceptions Teacher's 

knowledge and challenges.
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Data Handling and Probabilistic Reasoning in Maths 

  Data  

The word ‘Data’ means collection of information in the form of numerical 

figures, or a set of given facts. A data is a collection of numbers gathered to 

give some information. Visual representation of data will help us to 

understand it better and remember the facts easily. 

Example: 

 The marks obtained by 10 students of a class in a test are: 

 76, 83, 95, 100, 56, 32, 80, 67, 75, 46 

 The following table gives the data regarding the favourite game of 
100 students of a school: 



  D.K. JAIN 
 

5 
 

   

Recording Data 

The data is collected and recorded by the investigator with a 
definite objective in mind. The data may be collected individually 
by sending some questionnaires or some other instrument for 
data collection. 

  

Here, we want to collect data list of the entire student name and 
their choice of fruit, hence we are recording the choice of fruit of 
each student. Here each entry is a numerical fact and it is called 
observation. After tabulating the data and representing it 
graphically we can reach to some meaningful conclusions. 
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Organisation of Data 

The data that is collected for the first time is called raw data or 
ungrouped data. When the data is arranged in any data it 
becomes grouped data. When the data is very large, it is difficult 
to arrange them in a grouped form. In that case small bars are 
used to represent data; such method is called Tally Method. 

To get the required information, all observations should be 
recorded. We depict each observation with the help of tally marks. 
Tally marks are used to organise the observations. Record every 
observation by a vertical mark, but every fifth observation should 
be recorded by a mark across the four earlier marks. The fifth 

observation tally mark looks like this:  

For example, we have a group of persons and their sizes of 
shoes. The tabular form representing the tally marks is as shown 

here. Here  shows the count to be five plus three (i.e. 
eight). 

 

 



  D.K. JAIN 
 

7 
 

Types of Data Handling 

 Data and its Frequency Distribution. 

 Pictographs. 

 Bar Graphs. 

 Histogram and Pie-Charts. 

 Chance and Probability. 

 Arithmetic Mean. 

 Median and Mode. 

 

Presenting numbers in tables 

 When to use tables. Tables are an effective way of presenting data: ... 

 Table design. ... 

 Examples of poor and better practice in the presentation of data in tables. 
... 

 Bar charts. ... 

 Histograms. ... 

 Pie charts. ... 

 Line graphs. ... 

 Scatter plots. 
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Analysis and Interpretation of the Data 

 
Data analysis and interpretation is the process of assigning meaning to 

the collected information and determining the conclusions, significance and 

implications of the findings. It is an important and exciting step in the 

process of research. In all research 

studies, analysis follows data collection. 

Measures of central tendency

Measures of central tendency 
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Mean 

Mean = Sum of All Data Points / Number of Data Points

Mean = Assumed Mean + (Sum of All Deviations / Number  

         of Data Points) 

Merits of Mean 
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Demerits of Mean 

Use of Mean 

Median ;
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n/2

n+1/2

Merits of Median 

Demerits of Median 
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Use of Median 

Median Formula 

The formula to calculate the median of the data set is given as follows: 

If the total number of observation given is odd, then the formula to calculate 
the median is: 

Median = {(n+1)/2}thterm 

If the total number of observation is even, then the median formula is: 

Median  = [(n/2)th term + {(n/2)+1}th]/2 
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Mode 

 Mode is that value among the observations which occurs most 
often, that is, the value of the observation having the maximum 
frequency. 
In a grouped frequency distribution, it is not possible to determine 
the mode by looking at the frequencies. Here, we can only locate 
a class with the maximum frequency, called the modal class. 
E.g. Looking at data below, we can say that maximum occurrence 
occur at class 60-80, frequency 61. But we can’t tell the most 
frequent data (mode). 

 

We can use this formula to find the mode for Grouped data. In the 
example above modal class is 60-80. 

 

o where l = lower limit of the modal class, 

o h = size of the class interval (assuming all class sizes to be equal), 

o f1 = frequency of the modal class, 
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o f0 = frequency of the class preceding the modal class, 
o f2 = frequency of the class succeeding the modal class. 

  

For the example above, modal class is 60-80 with frequency 61 

Therefore,  l=60, h = 80-60 = 20, f1 =61, f0 = 52, f2 = 38 

 

Mode = 60 + (61-52)/(2*61-52-38) *20 

Or Mode = 65.625 

 Find the mean, median, mode, and range for the following 

list of values: 

13, 18, 13, 14, 13, 16, 14, 21, 13 

The mean is the usual average, so I'll add and then divide: 

(13 + 18 + 13 + 14 + 13 + 16 + 14 + 21 + 13) ÷ 9 = 15 
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Note that the mean, in this case, isn't a value from the original list. 

This is a common result. You should not assume that your mean 

will be one of your original numbers. 

The median is the middle value, so first I'll have to rewrite the list 

in numerical order: 

13, 13, 13, 13, 14, 14, 16, 18, 21 

There are nine numbers in the list, so the middle one will be the (9 

+ 1) ÷ 2 = 10 ÷ 2 = 5th number: 

13, 13, 13, 13, 14, 14, 16, 18, 21 

So the median is 14. 

The mode is the number that is repeated more often than any 

other, so 13 is the mode. 

The largest value in the list is 21, and the smallest is 13, so the 

range is 21 – 13 = 8. 

mean: 15 

median: 14 

mode: 13 

range: 8 

Note: The formula for the place to find the median is "([the 

number of data points] + 1) ÷ 2", but you don't have to use this 

formula. You can just count in from both ends of the list until you 

meet in the middle, if you prefer, especially if your list is short. 

Either way will work. 

Second Example 
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Alex timed 21 people in the sprint race, to the nearest second: 

59, 65, 61, 62, 53, 55, 60, 70, 64, 56, 58, 58, 62, 62, 68, 65, 56, 
59, 68, 61, 67 

To find the Mean Alex adds up all the numbers, then divides by 
how many numbers: 

Mean = 59 + 65 + 61 + 62 + 53 + 55 + 60 + 70 + 64 + 56 + 58 + 
58 + 62 + 62 + 68 + 65 + 56 + 59 + 68 + 61 + 6721 
 = 61.38095... 

  

To find the Median Alex places the numbers in value order and 
finds the middle number. 

 

In this case the median is the 11th number: 

53, 55, 56, 56, 58, 58, 59, 59, 60, 61, 61, 62, 62, 62, 64, 65, 65, 
67, 68, 68, 70 

Median = 61  

To find the Mode, or modal value, Alex places the numbers in 
value order then counts how many of each number. The Mode is 
the number which appears most often (there can be more than 
one mode): 

53, 55, 56, 56, 58, 58, 59, 59, 60, 61, 61, 62, 62, 62, 64, 65, 65, 
67, 68, 68, 70 

62 appears three times, more often than the other values, 
so Mode = 62 

https://www.mathsisfun.com/mean.html
https://www.mathsisfun.com/median.html
https://www.mathsisfun.com/mode.html
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Grouped Frequency Table 

Alex then makes a Grouped Frequency Table: 

Seconds Frequency 

51 - 55 2 

56 - 60 7 

61 - 65 8 

66 - 70 4 

 

So 2 runners took between 51 and 55 seconds, 7 took between 
56 and 60 seconds, etc 

 
Only the Grouped Frequency Table survived ... 

... can we help Alex calculate the Mean, Median and Mode from 
just that table? 

The answer is ... no we can't. Not accurately anyway. But, we can 
make estimates. 

Estimating the Mean from Grouped Data 

So all we have left is: 

Seconds Frequency 

51 - 55 2 

https://www.mathsisfun.com/data/frequency-distribution-grouped.html
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56 - 60 7 

61 - 65 8 

66 - 70 4 

 

The groups (51-55, 56-60, etc), also called class intervals, are 
of width 5 

The midpoints are in the middle of each class: 53, 58, 63 and 68 

 

We can estimate the Mean by using the midpoints. 

So, how does this work? 

Think about the 7 runners in the group 56 - 60: all we know is that 
they ran somewhere between 56 and 60 seconds: 

 Maybe all seven of them did 56 seconds, 
 Maybe all seven of them did 60 seconds, 
 But it is more likely that there is a spread of numbers: 

some at 56, some at 57, etc 

So we take an average and assume that all seven of them took 
58 seconds. 

Let's now make the table using midpoints: 

Midpoint Frequency 

53 2 

58 7 
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63 8 

68 4 

 

Our thinking is: "2 people took 53 sec, 7 people took 58 sec, 8 
people took 63 sec and 4 took 68 sec". In other words 
we imagine the data looks like this: 

53, 53, 58, 58, 58, 58, 58, 58, 58, 63, 63, 63, 63, 63, 63, 63, 63, 
68, 68, 68, 68 

Then we add them all up and divide by 21. The quick way to do it 
is to multiply each midpoint by each frequency: 

Midpoint 
x 

Frequency 
f 

Midpoint × 
Frequency 

fx 

53 2 106 

58 7 406 

63 8 504 

68 4 272 

Totals: 21 1288 

And then our estimate of the mean time to complete the race is: 

Estimated Mean =  128821  = 61.333... 

Very close to the exact answer we got earlier. 
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Estimating the Median from Grouped Data 

Let's look at our data again: 

Seconds Frequency 

51 - 55 2 

56 - 60 7 

61 - 65 8 

66 - 70 4 

 

The median is the middle value, which in our case is the 11th one, 
which is in the 61 - 65 group: 

We can say "the median group is 61 - 65" 

But if we want an estimated Median value we need to look more 
closely at the 61 - 65 group. 

We call it "61 - 65", but it really includes values from 60.5 up to 
(but not including) 65.5. 

Why? Well, the values are in whole seconds, so a real time of 
60.5 is measured as 61. Likewise 65.4 is measured as 65. 

At 60.5 we already have 9 runners, and by the next boundary at 
65.5 we have 17 runners. By drawing a straight line in between 
we can pick out where the median frequency of n/2 runners is: 
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And this handy formula does the calculation: 

Estimated Median = L +  (n/2) − BG × w 

where: 

 L is the lower class boundary of the group containing the 
median 

 n is the total number of values 
 B is the cumulative frequency of the groups before the 

median group 
 G is the frequency of the median group 
 w is the group width 

For our example: 

 L = 60.5 
 n = 21 
 B = 2 + 7 = 9 
 G = 8 
 w = 5 

Estimated Median= 60.5 + (21/2) − 98 × 5 
 = 60.5 + 0.9375 

 = 61.4375 
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Estimating the Mode from Grouped Data 

Again, looking at our data: 

Seconds Frequency 

51 - 55 2 

56 - 60 7 

61 - 65 8 

66 - 70 4 

We can easily find the modal group (the group with the highest 
frequency), which is 61 - 65 

We can say "the modal group is 61 - 65" 

But the actual Mode may not even be in that group! Or there may 
be more than one mode. Without the raw data we don't really 
know. 

But, we can estimate the Mode using the following formula: 

Estimated Mode = L +  fm − fm-1(fm − fm-1) + (fm − fm+1) × w 

where: 

 L is the lower class boundary of the modal group 
 fm-1 is the frequency of the group before the modal group 
 fm is the frequency of the modal group 
 fm+1 is the frequency of the group after the modal group 
 w is the group width 

In this example: 

 L = 60.5 
 fm-1 = 7 
 fm = 8 



  D.K. JAIN 
 

23 
 

 fm+1 = 4 
 w = 5 

Estimated Mode= 60.5 +  8 − 7(8 − 7) + (8 − 4) × 5 
 = 60.5 + (1/5) × 5 

 = 61.5 

  

Our final result is: 

 Estimated Mean: 61.333... 
 Estimated Median: 61.4375 
 Estimated Mode: 61.5 

(Compare that with the true Mean, Median and Mode of 61.38..., 
61 and 62 that we got at the very start.) 

 

https://www.youtube.com/watch?v=9PHKe14tk20 
https://www.khanacademy.org/math/pre-algebra/pre-algebra-math-
reasoning/pre-algebra-representing-data/v/ways-to-represent-data 
https://www.youtube.com/watch?v=_yeh8ndRlAI 

http://mpbou.edu.in/slm/B.Ed_SLM/bed02_07_b4_unit-2.pdf 

https://www.youtube.com/watch?v=wrGYheq0whk 

https://www.youtube.com/watch?v=Urz4NGkXwis 

https://people.umass.edu/biep540w/pdf/Grouped%20Data%20Calculation.pdf 

https://www.youtube.com/watch?v=9PHKe14tk20
https://www.khanacademy.org/math/pre-algebra/pre-algebra-math-reasoning/pre-algebra-representing-data/v/ways-to-represent-data
https://www.khanacademy.org/math/pre-algebra/pre-algebra-math-reasoning/pre-algebra-representing-data/v/ways-to-represent-data
https://www.youtube.com/watch?v=_yeh8ndRlAI
http://mpbou.edu.in/slm/B.Ed_SLM/bed02_07_b4_unit-2.pdf
https://www.youtube.com/watch?v=wrGYheq0whk
https://www.youtube.com/watch?v=Urz4NGkXwis
https://people.umass.edu/biep540w/pdf/Grouped%20Data%20Calculation.pdf
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Probability

Simple Event 

= /
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(Equally 

Likely)  m 

n m+n

m/m+n n/m+n

p

q

p= m/m+n

q= n/m+n

p q p q

Two Rules of Probability 

1-The sum rule shows that the probability of one of two mutually exclusive 
events, call them A and B, occurring is equal to the the sum of the two 
individual events’ probabilities. This is depicted mathematically as: 

P(A ∪ B) = P(A) + P(B) 

2-The product rule addresses two independent events (meaning that each 
does not affect the outcome of the other) that happen together, such as 
considering the probability that your offspring will have dimples and be 
male. The probability that the events will occur together can be calculated 
by multiplying the probabilities of each individual event: 

P(A ∪ B) = P(A) × P(B) 

If you were to roll a die twice, the formula to calculate the probability that 
you roll a 4 the first time and a 1 the second time would look like this: 

P(A ∪ B) = P(rolling a 4) × P(rolling a 1) = (1/6) × (1/6) = 1/36 
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S = { 1, 2, 3, 4, 5, 6 }.  

(X

P(X = 5) = 1/6.

P( X < 5 ) = P(X = 1) + P(X = 2) + P(X = 3) + P(X = 4) 

P( X < 5 ) = 1/6 + 1/6 + 1/6 + 1/6 = 2/3 

S = { 1, 2, 3, 4, 5, 6 }. 
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P( X < 5 ) = P(X = 1) + P(X = 2) + P(X = 3) + P(X = 4) 

P( X < 5 ) = 1/6 + 1/6 + 1/6 + 1/6 = 2/3 

https://www.youtube.com/watch?v=tkLBIgFN6mM 

https://www.coconino.edu/resources/files/pdfs/academics/sabbatical-

reports/kate-kozak/chapter_5.pdf 

https://www.youtube.com/watch?v=tkLBIgFN6mM
https://www.coconino.edu/resources/files/pdfs/academics/sabbatical-reports/kate-kozak/chapter_5.pdf
https://www.coconino.edu/resources/files/pdfs/academics/sabbatical-reports/kate-kozak/chapter_5.pdf

