
INQUIRY IN THE KITCHEN: Dialogue 3   KPM (with TM and MM) 
  Last revised: July 2022 
 

ON STATISTICAL THINKING:   

Populations, Samples, and Representativeness 
[Some of our scientist friends were coming to our place for dinner that day. KP was in 
the kitchen, preparing a vegetable dish. Alka, our sister-in-law, and our niece Mishti, 
were visiting at the time. Alka walked into the kitchen, saw KP cutting the vegetables, 
and offering to help, picked up the potatoes.] 

PART 1 
A: How do you want these cut? 

KP: Oh, into about half-centimeter cubes would be good. 

A: (laughing) Not half-inch, huh? Half-centimeter! Finicky, aren’t we?   

KP: Yes, I want them very small, exactly half-centimeter cubes. 

[As KP diced the capsicum and carrots, he kept thinking of the importance of the way 
vegetables are cut, and how it affects the taste and texture of a dish. He is not a 
professional cook, but when it comes to the way vegetables are cut, he is definitely 
finicky.] 

A: (showing me the bowl of cut potatoes) Does this qualify? 

KP: Oh, it doesn’t really matter, but those look more like three-fourth centimeter 
cubes to me.  

A: No, they are definitely half-centimeter cubes.  

 [Mishti was reading in the living room.]  

KP: Mishti, can you come over here?  

 [Putting down the book, she came and stood at the door, looking at me.] 

KP: Your mother says these are half-centimeter cubes. I think they are three-fourth 
centimeter cubes. What do YOU think? 

M: (looking at the potato cubes in the bowl, and shrugging) I don’t know, I can’t 
tell. That’s such a small difference.  

KP: How will you find out?  

M: I guess I’ll take a ruler and measure. 

KP: Go get a ruler, then.  

 [She got a ruler, picked up a piece of the chopped potato, and measured it.] 

M: It’s half a centimeter. 

KP: So?  
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M: So Mom is right. It is half a centimeter, not three-fourth. 

KP: Pick another piece, Mishti, and measure it.   

M: (measuring another piece) Oh, so you are both right! This one is three-fourth. So 
some are half and some are three-fourth. 

KP: Can I ask you a question, Mishti? 

M: Yup? 

KP: There must be more than 200 pieces of potatoes in that bowl, right? 

M: Right. 

KP: What if just one piece is half a centimeter, and the rest are all three-fourth, 
and just by sheer chance, you happened to pick that single half-centimeter one 
the first time. Who would be right if that were the case? 

M: You would be. 

KP: And what if just one piece is three-fourth and the rest are half, and just by 
sheer chance, you happened to pick that single three-fourth one this time. 
Who would be right? 

M: Mom would be. 

KP: And how do you know which is the case? 

M: Oh! (frowns for a moment, lost in thought) I think I’ll have to measure all the pieces.  

KP: Suppose you find they are all different sizes. Some are 0.4 centimeters, some 
are 0.5, some are 0.8, and so on. Then what will you do? 

M: I’ll put them in different piles. 

KP: What kind of piles? 

M: I’ll make a pile of pieces with 0.1 to 0.5, from 0.6 to 1.0. and 1.1 to 1.5. 

KP: And suppose you found each pile to be equal?  

M: Then you will both be equally right, or equally wrong.  

 [She was beginning to get into the spirit of the question.] 

KP: Suppose you found that out of two hundred pieces, a hundred and eighty are 
in the 0.6 to 1.0 centimeter pile, and ten each in the other two piles. 

M: Then Mom would be right. Oh, wait, no, then you would be right. Oh no, … 
well, … I don’t know. 

KP: So making piles won’t work? 

M: Er… I guess not. 

KP: So what are you going to do? 

M: I don’t know. 

KP: Take your time, Mishti. You can give me an answer when you’re ready. 

M: Wait, I know what I’ll do. I’ll take the average. 

KP: What do you mean by average? 

M: Jeez, don’t they teach these professors anything? Average is this number. 

KP: What number? 
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M: Well, you measure all the cubes, then you add up all the numbers and then 
you divide them by the total number of pieces. That would give you the 
average. 

KP: Very good, Mishti. The kind of average you are talking about is called ‘mean’. 

M: Oh yeah? Some mean people like you must have invented it. 

KP: Haha! You can see me cracking up.  

M: Okay, Mohanmama, bye. 

KP: Mishti, wait. Don’t go yet. To do this you said you have to measure all the 
pieces? 

M: Yeah! Otherwise how else will I find out who is right, Mom or you? 

KP: Suppose we’re cutting vegetables for dinner for a hundred people. Instead of a 
small heap of potato cubes in a bowl, there’s a huge pot of them, more than 
ten thousand pieces. Are you going to measure ALL the pieces? Your hair will 
turn gray by the time you’re done. Can you think of a more practical way to 
find a reasonably approximate answer? It doesn’t have to be exact. 

M: What other way is there? 

KP: Think about it. Let me know when you come up with a solution.  

M: Mohanmama? 

KP: Yes? 

M: My brain is all fried up. Can I go back to my book? 

KP: Sorry, go ahead.  

 [Ten minutes later: Mishti was not reading; she sat lost in thought. Suddenly…] 

M: Mohanmama, maybe I can take a sample and measure the pieces in it.  

KP: What’s a sample? 

M: A sample is what you take from the pot. Like a handful. 

KP: What you take from the pot? A handful of peanuts? 

M: (patient, earnest) No. A handful of potato pieces. For a pot of potato pieces, a 
sample is a handful of pieces from the pot. 

KP: A sample from the population. Okay. 

M: No. Not from a population. We’re talking about potatoes, not people. Jeez! 
Mohanmama!   

KP: Populations are not necessarily populations of people, Mishti. Have you heard 
of the subject called statistics? 

M: Yeah. You showed me a video lecture on the statistics thingie yesterday, 
remember? 

KP: Oh yes, I did. Okay, in statistics, a population is a collection of anything. It can 
be people, rabbits, tables, marks, prices, just any collection. A sample is a part 
of the population. So if you pick a handful of potatoes from a pot, the potatoes 
in the pot is the population and the handful is the sample.  

M: Okay, so I pick a sample from the population of potato pieces. 

KP: Yes. Go ahead, pick your sample from the bowl. 
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 [She takes around ten pieces from the top of the pile.]   

KP: Can I ask you something, Mishti? 

M: I’m beginning to get scared of your can-I-ask-you-something questions. Every 
time you ask that question, you get me into deep trouble. 

KP: That’s my job, Mishti. Getting kids into trouble. 

M: What were you going to ask? 

KP: You picked all your pieces from the top, right? 

M: Yea. 

KP: Suppose you found that the pieces in the sample are mostly half-centimeter 
cubes. Isn’t it possible that when your Mom started cutting the potatoes, she 
was cutting them bigger, and when she was about to finish, she cut them 
smaller? She is not a machine, after all, she is a human being. Isn’t that 
possible? 

M: Yes. 

KP: If that’s what happened, how would you know if what your sample is telling 
you is true of the population, or if it’s giving you distorted information? 

M: Oh… I think my sample would be distorted. It would say one thing, but the 
population would be something else.  

KP: In statistics, they would say that the sample doesn’t adequately represent the 
population, or is not representative of the population. 

M: What’s that? 

KP: The sample should reflect the properties of the population. Whatever is true of 
the population should be true of the sample as well. That is when a sample 
would be representative of the population. 

M: Oh! So if Mom changed her cutting style towards the end, my sample from the 
top of the pile would not be representative of the population. 

KP: Exactly. And that is not unlikely, right? How would you increase the chances 
of your sample being representative?  

[Mishti thought for a moment, then she dug her fingers into the bowl, and mixed the 
pieces up thoroughly. Then she closed her eyes, chanted “eeni-meeni-maini-mo”, thrust 
her hand into the pile, and with her eyes still closed, gathered a handful of pieces.   

There were sixteen pieces in her sample. She measured them. The measurements 
were:  

 0.4; 0.7; 0.9; 0.5; 0.4; 0.7; 1.1; 0.7; 0.8; 1.0; 0.6; 0.7; 0.8; 0.6; 0.9; 0.5.] 

M: Mohanmama, the mean is a little more than 0.7. So it looks like you were 
right.  
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PART 2 
 [A few minutes later, Mishti came back to the kitchen to invade the fridge.] 

KP: Mishti, I want you to take a few potato cubes, say around ten, and find their 
mean size.  

 [She picked ten pieces randomly and measured them. The measurements were: 
 0.4; 0.7; 0.5; 0.5; 0.4; 0.6; 0.9; 0.5;  0.8; 0.4.   
 Mishti did the calculation on a piece of paper.]  

M: Oh, oh! 

KP: What happened?  

M: The mean is 0.57. That means Mom was right. Not you. This is driving me 
nuts. What is it with these idiotic potatoes anyway. Why do they keep 
switching sides? 

KP: Let’s take a look. Your first sample of sixteen, where is it? … okay, the 
measurements: 

 0.4; 0.7; 0.9; 0.5; 0.4; 0.7; 1.1; 0.7; 0.8; 1.0; 0.6; 0.7; 0.8; 0.6; 0.9; 0.5. 
 And the mean was 0.7. 

M: Yes. 

KP: Let’s pick five from this sample. I am going to pick the first one, 0.4, the 
second, 0.7, the fourth, 0.5, the fifth, 0.4, and the sixteenth, 0.5. What is the 
mean? 

M: It’s 0.5.  

KP: So even from the first sample, if you took a smaller subset, your conclusion 
can be different, right? 

M: Yeah, the numbers are all over the place. 

KP: Which sample would you trust more to give you a more accurate conclusion? 

M: I don’t know. May be if we took a very large sample, say fifty pieces, we can get 
a more trustable mean.    

KP: So what you’re saying is that when the sample size increases, the sample 
becomes more representative of the population. 

M: Am I saying that? I didn’t think of it like that, actually, but now that you have 
put it that way, yes, that’s reasonable. As the sample size increases, the 
sample becomes more representative of the population. 

KP: And the more representative our sample is, the more we can trust our 
conclusion. 

M: That looks like it. 

KP: A little while ago, we figured out that if you pick all your pieces from the top, 
you won’t get a representative sample. It will be a ‘biased’ sample. So we made 
it ‘random’ to make it representative. But now we find that random selection is 
not enough. The size of the sample should be large enough. So the sample has 
to be both large and random to make it representative. 

M: You sound like a teacher, Mohanmama! 
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KP: But I am a teacher. (laughs) So here is my question for you. You want to get to a 
reasonably sure conclusion about a population on the basis of a sample. What 
makes a sample large enough? How large does it have to be?  

M: Erm, … that depends on the population, right? The size of the sample should 
be proportionate to the size of the population? 

KP: If you take a sample of 10 for a population of 100, you should take a sample of 
200 for a population of 2,000, and a sample of 5000 for a population of 50,000? 

M: I guess. 

KP: Let’s see. Suppose you want to check if your cup of soup has enough salt. You 
taste a spoonful. If the salt is enough, you conclude that there is enough salt 
in the soup, right? 

M: Right. 

KP: So a sample of one teaspoon is sufficient for a cup of soup. But what if it is a 
big pot of soup. Do you need to taste more spoonsful to find out if there is 
enough salt? 

M: No, one spoonful is enough. 

KP: I see. And what if it is a huge pot of soup? Or a barrel of soup? 

M: It is all the same soup, right? One spoonful is still enough. 

KP: But you said a little while ago that the size of the sample should be 
proportionate to the size of the population. Won’t that mean that you take a 
small sample for a cup of soup and a big sample for a big pot of soup?  

M: No…  Yes…  I mean, I did say that, but that doesn’t work for soup. 

KP: So what should the choice of the sample size depend on? 

M: I don’t know. Mohanmama, why are you asking me? I’m just fifteen, you’re the 
professor, you should know.  

KP: I am trying to help you to figure it out for yourself, Mishti. It is more fun that 
way. Don’t you feel good when you find out something on your own? 

M: I suppose so. 

KP: Okay, then. Let’s try another example. We were looking at the potatoes that 
your Mom cut. Suppose the potatoes were cut not by her but a very precise 
machine. Would you still need a large sample size? When should we use a 
larger sample size? For something cut by a machine, or by a person? 

M: Er… when cut by a person? 

KP: And suppose you have another population of potatoes cut not by one person 
but by many different persons. Which one would need a larger sample? When 
cut by one person or when cut by many? 

M: When cut by many people. 

KP: So when cut by a machine, we use a small sample, when cut by a person we 
use a medium size sample, and when cut by many different people, we use a 
large sample. What does this depend on? 

M: A machine would cut vegetables uniformly. All the pieces would be the same. 
But when a person cuts it, it will be different. And when there are many people 
cutting, it will be still more different. 
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KP: What you are pointing to, Mishti, is uniformity and variability. If the property 
we are investigating is uniform across the population, like in soup, a small 
sample will do.  But if the population is not uniform, if it exhibits variations, 
then we have to take larger samples. The more variability we expect, the larger 
our sample. Are you falling asleep? 

M: No... I’m just thinking about what you’re saying. 

KP: Did you understand what I said? 

M: I think so, kind of. 

KP: Alright, tell me then, why is it that in the population of diced potatoes we were 
talking about, the machine-cut ones call for the smallest sample, and the 
population of potatoes cut by different people calls for the largest sample? 

M: Because machines are mechanical and they cut all the potatoes the same way, 
so a smaller sample is enough. But humans don’t do everything so uniformly, 
so human-cut potatoes would be more variable, so we need a larger sample. 
And if they are cut by different humans, they will be still more variable.  So 
that needs the largest sample. 

KP: Excellent. 

M: Do I pass the test, Sir Professor? 

KP: You do, Mishti, with flying colours! 

M: Now can I go back to my book and throw out all the potatoes from my brain? 

KP: Can we read something together?  

M: No way. If we do, you’re going to ask me another question in five minutes. Go 
away, go sit in front of your favourite machine, the computer. 

KP: Okay, Mishti, bye. 

M: Bye, Mohanmama. 
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