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Time Translation (English) of Video 9-392-0001-01-TVA-28062017 Annotation 

 

The teacher has asked students to consider the situation in which a person would like to cultivate a 

garden or a crop.  They are set with the task of determining what the maximum area is if they only can 

have a total length + width of 12.  

 

0:09:00 

T:Ah ha! Well, I got what you mean. Yes. Well, actually. Mm. What you plant will affect how you can 

efficiently cultivate the field, as the space between plants differs from plant to plant. Depending on what 

you plant. Yea. Well, that’s about it. Well, I wanted to get as large a field as possible. In order to get the 

field of the maximum possible, well, the le- length of each side, length and width of the rectangle.... Take 

something, or... And how large will the area be? 

Learning goal; "activity" was 

posed 

… Students work  

0:28:53 
T:Oh, with graphic. I see. OK, let’s finish up here. Yes. Well then, finish up here and then we'll stop 

once. OK? Well, Yamada, since you wrote it down, will you explain it to us? 
 

0:29:11 
S:Well, first of all, 24m at the top of the left side [Inaudible], is this rectangle. And but I am not sure if 

we can use it as a definition. Well, length, or width. Ah, as the length of the opposite side is equal. 
 

0:29:31 T:Yea, yes, yes. The opposite side is equal. It’s this, right?  

0:29:37 

S:So, how should I say this, the vertical, when we combine the vertical one and the horizontal one, um, 

both are - I'm not sure how to describe this. Ah, just a moment. This and this should be equal in length. 

Well, so, half of 24 would make this 12. So, the area is length multiplied by width, and I divided that 12 

into two. 

 

0:30:21 T:Yes.  

0:30:22 S:Divided, uh, by two, well, it turns out like this chart.  Yes, it does.  

0:30:30 T:Well, do you mean, for example, it will turn out like length 1 by width 11?  

0:30:35 
S:Yes, talking about what I wrote as the rest is omitted, you might have figured out, but it goes on like 7

・5, 8・4, 9・3. 
 

0:30:51 T:7・5. 8・4. 9・3.  

0:30:56 S:Well, yes, you could figure them out, so that’s why, I omitted the rest.  

0:31:02 T:For example, 7・5 makes.  

0:31:03 S:35. Ah, 7 x 5.  

0:31:06 T:Therefore, 35.  
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0:31:07 S:Yes. Sorry, I did not write down them all, but it’s 35.  

0:31:14 T:Have it been written?  

0:31:16 S:I thought there would be no space for that.  

0:31:18 T:Oh, I see. Let’s write it down beneath, shall we. 4 by 8 makes 32. And 27 Yea.  

0:31:34 
S:And, well, other omitted parts like 5・7, and from here on, they turn out similar. Well, at the point of 

36, 6・6 is the center of symmetry. 
 

0:31:54 T:Well, 6・6 is the center of symmetry.  

0:31:57 

S:Well, though it’s not the best way to say, but I would say probably. Ah, I am not sure if symmetry is 

the word, but the numbers are the same. Well, simply speaking, 36 is the biggest number, and when the 

area is 36, 6 by 6 will be the maximum [Inaudible]. 

 

0:32:24 

T:That’s right. Well, here are 36, and 6 by 6 seems to be the axis of the symmetry, something like that. 

And, well, left and right are symmetric. So, as for 8・4, 8 by 4 is 32. 9 by 3 is 27, something like that. 

Well, left side and right side turn out the same result. Therefore, the center, which is 6 by 6, will be the 

maximum. What do you think about this? Any opinions are welcome. Do not hesitate to tell us what you 

come up with. Toda, go ahead please. 

 

0:33:07 S:Well, I drew a graph.  

0:33:10 T:Oh, I see. You drew a graph based on the chart.  

0:33:13 S:I drew a graph showing the length and the area.  

0:33:19 T:A graph showing the length and the area.  

0:33:22 
S:I thought that when the length is determined, the width is decided too, so can be omitted. Well, the 

vertical axis is the length. [Inaudible] 
 

0:33:44 T:Well. You said the vertical axis is?  

0:33:46 S:The vertical axis is the length and the horizontal axis is the area.  

0:33:56 T:And the horizontal axis is the area. Yes.  

0:34:06 S:Ah, well… should I draw it there?  

0:34:08 T:Can you draw it? Please do so. OK? Here. I drew the axes.  

0:34:28 S:In yellow?  

0:34:30 T:Yes. color does not matter. As y- As you like.  
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0:35:11 T:Make it a little longer.  

0:35:12 S:Should I make it a little bigger? Now it is 30 and almost finished.  

0:35:16 T:It is 30, isn’t it?  

0:35:17 
S:Yes, 30 something. And let’s make here 2-2, and 4, and 6. Well, when it comes to 1, it is small. Is it all 

right, though it is small? 
 

0:35:32 T:Yea, I think it is OK.  

0:35:33 

S:When it comes to 1, total is 11 as Yamada wrote them down just while ago. So, let’s draw it around 

here. And in case of 2, it is 20. And, well, when the length is 3, it is 27. It is around here. 27 here. 4,4 

makes 32. And in case of 5, it is 35. And in case of 6, it is 36. Well then, as Yamada mentioned, it is 

symmetric, though in this case it is symmetric up and down. Though it looks rough, you can roughly 

figure out [Inaudible], and can draw this kind of graph. And as this is not constant in tilt, you can not 

draw a linear- linear graph. A graph. 

 

0:36:52 T:Well. I see. The graph is not linear, isn’t it?  

0:36:55 S:No, it isn’t.  

0:36:56 T:I see.  

0:36:57 S:As the tilt is not constant. And as Yamada mentioned, from 11 to 20, the difference is 9.  

0:37:03 T:Ah, it is here.  

0:37:04 
S:Here is 9. And from 20 to 27, the difference is 7, though the difference in length is just on- 1, that 

means, because tilts are different. 
 

0:37:13 

T:Yes, yes, yes. Here it increases by 9, and 7 here, and from 27 to 32, it increases by 5. Ah, here it's 3. 

Plus 1. And then, the other side, minus 1, well, minus 3,minus 5, just like that, and well, the gradient is 

not constant. So, it's probably not linear. Well, um, sorry, why did you do this, Toda? 

 

0:38:00 S:What’s that?  

0:38:01 T:What did we do this for? The reason you put them in the graph.  

0:38:03 S:The reason why I put them in the graph was.  

0:38:06 T:Or if you found anything, things you can get from the graph. 
T asked S1 to explain her 

approach 

0:38:11 S:Um, 30. Well, when the length is 6, I found that x axis is furthest to the right.  



5 
 

0:38:21 T:Yea, yes. When it is 6. This one, right?  

0:38:28 S:That’s why I thought it wouldn’t go any further. S1 explained with reason 

0:38:33 

T:So it won’t go any further. You confirmed it with the graph. Aha. I see. Anything about the graph? Ha- 

has anyone done the same with a graph, or, well, found anything after you had done it? OK, Kanemoto, 

go ahead please. 

 

0:39:08 

S:This will apply to what Yamada did as well as what Toda did, but the length of the rectangle is all int- 

integers this time. Well, [Inaudible] limited to natural numbers. It’s limited to integers. So there's a 

chance that 6 is, it's not necessarily the maximum. It cannot be asserted so. Ah, there is a possibility 

[Inaudible], well [Inaudible]. As it is symmetrical, we can see [Inaudible], there is a chance that, um, it is 

bent and then goes back. 

S2 critiquing S1's and other’s 

reasoning 

0:39:52 T:Oh, I see. Here, between here and here, there is a chance that it goes actually further upward. 

T wrote S2's observation on 

the board "6 is not 

determined to be the 

maximum." 

0:40:02 S?:[Inaudible] is like that.  

0:40:03 S:Yea. There is a chance, at this stage we can’t deny that.  

0:40:06    

0:40:07 S:There should be. And, so I decided that if we were to generalize this, the direction may have to change.  

0:40:13 T:Ah, just a minute! Well then, is there anybody else who got the same kind of idea as Kanemoto? T asked all students  

0:40:18 

S?:Well, um, you may well define them by a function and write an equation, with which you would get 

the maximum number. But even so, the part in between are decimal. If you purposely [Inaudible] to find 

something out this way. So, it is not yet [Inaudible]. 

 

0:40:44 

T:Probably some of you may be concerned about what would be between here and there, just like 

Kanemoto. For example, though Kanemoto is not finished yet, Kita, Kita, you might have checked that. 

How was that? 

T called S3 who was 

examining this point to share 

her idea  

0:40:58 S:5.9 and 6.1.  

0:41:01 
T:Uh… Where are they? Where? Oh, here. Between them. Well, how was the result after you checked 

5.9 and 6.1. 
 

0:41:22 S:35.99.  
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0:41:25 

T:35.99 What else did you check? Here. Yes, yes. So, length and width. According to Kita’s note, the 

length is 5.9 and the width is 6.1 and the other way around. Having done the both, you got 35.99, so you 

supposed that the 36 was the maximum. 

 

0:42:04 
S?:But even so, the decimal numbers are infinite, so we just got a bit more precise ones in the long run, 

so we're not solving any problem here, frankly.  
S2 critiquing S3's reasoning 

0:42:19 T:Probably what matters next will be 5.99 or something.  

0:42:24 S?:6.01 may come next.  

0:42:27 T:So we would have to consider 6.01, that is.  

0:42:30 
S?:That is impossible. [Inaudible] therefore, at some point, we have to use letters or we will never be able 

to finish. 
 

0:42:38 T:We can’t finish. I see.  

0:42:40 S?:And my [Inaudible].  

0:42:40 T:OK, sorry. Yea. Sorry to interrupt you. Kanemoto.  

0:42:44 
S:I took a quite different approach [Inaudible]. Is that quite different from the previous one? Mine is 

quite different. I divided it into patterns, a bit. Width is x and Length is y. 
S2 explain his reasoning 

0:43:04 
S:A little, a little while ago, as Yamada mentioned, the sum of length and width should be 12. First, the 

length x plus, width 1, and within the range of x plus y, we should check the maximum area. 
 

0:43:18 T:Sorry.  

0:43:19 S:(Very much) erased.  

0:43:21 T:Wait a second. I was going to put each length on the left in order. That is all. Yes, go ahead.  

0:43:32 S:Well, also, within the range of x  plus  y  equal 12, we should check the maximum area.  

0:43:37 T:Within the range of x  plus y  equal 12?  

0:43:42 
S:Yes. And check the maximum area. In addition, there are three groups of x and y. They can be 

separated into three patterns. One is x = y. 
 

0:43:56 T:Here is x = y.  

0:43:57 

S:And the next one, x is greater, no, when x is bigger than y, and when x is smaller than y. They can be 

separated into these three groups. And check them one by one. Well, we can put values in the formula," x 

=  y". So, first let’s check the formula. That’s on page 5. Yes. 
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0:44:15 T:OK. x plus y is equal to 6.  

0:44:18 S:So, in the case of "x =  y", xy is 36. xy [Inaudible], the area.  

0:44:25 T:xy, the area is 36.  

0:44:28 S:From here, we take 36 as the standard, and draw a graph. First, 36 by 6 is [Inaudible].  

0:44:37 T:You draw a graph. We draw it from here to there.  

0:44:40 S:Yes. Then, first x is y [Inaudible].  

0:44:49 T:Well, 6, 6. And 36 and it’s a square.  

0:44:53 S:When X is bigger than y, we consider as "x= 6+n"," y=6 -  n", but n is smaller than 6 [Inaudible].  

0:45:08 T:Ah, I see. We should not have written this here. "X= " and what comes next?  

0:45:18 S:"6+n".  

0:45:19 T:"6+n" So, it increases by n.  

0:45:22 S:Ah, yea, it can be n. "Y= 6 -  n".  

0:45:26 T:Y is 6 minus n.  

0:45:28 S:And n is smaller than 6.  

0:45:35 T:n is smaller than 6.  

0:45:37 S:Ah, well. Bigger than 0.  

0:45:39 T:That’s right. Yes, yes.  

0:45:41 

S:It is smaller than 0, than 0. Is that all right? If that is the case, x is y [Inaudible]. All right. All right. 

[Inaudible] should it be 1? If that is the case, minus 6 is bigger than minus 6, and smaller than 6. That is 

all right. Let’s make it bigger than 0 for now [Inaudible]. 

 

0:46:00 T: That’s true.  

0:46:01 S:If it should be 1, that might be.  

0:46:03 T:That’s right.  
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0:46:04 
S:Yes. So, proceed with the graph based on the assumption that x is bigger than y. Well, on the graph we 

make x bigger than the original x by a margin of n. Let’s proceed with the graph like this. 
 

0:46:15 T:Well, x is a little bigger by a margin of n. Yes. By a margin of n.  

0:46:23 S:Th- there, let’s draw a rectangle as if it is a brand-new one.  

0:46:27 T:Are you going to draw it by yourself? Should, should it be like this?  

0:46:33 

S:Yes, that’s it. First of all, now that x has become bigger by a margin of n, the rectangle has become that 

big. However, y has become smaller by a margin of n. Smaller this much, by this n. The area right here is 

the xy to be solved. Therefore, the area here is xy. And "xy=(6 + n) ( 6 - n)". And you get here 36 minus 

2 squared. The area gets smaller by this n squared than 36. The area shall get smaller, don’t make a face, 

by this n squared than 36. I mentioned now. Take a note of it. [Inaudible] don’t. Given that it shall get 

smaller than 36, minus turns to plus after squared, and it [Inaudible] we can say, shall get smaller. So, 

hence regardless of either -x is bigger than y, or y is bigger than x, it can be said that the area gets smaller 

than the one when "x=  y".  When "x=  y", you know, it can be said that the red marked point on the 

graph is the maximum. Don’t make a face, will you? 

 

0:48:01 S?:No, I just can’t see what’s written well.  

0:48:06 

T:Well, any questions about Kanemoto’s? Anything is all right either related or points you did not get. 

From what I saw, Hatano, I wonder were you doing this yourself. You seemed to be doing increasing and 

decreasing from 6, 6. Hatano, will you tell us your thought? 

T asked all the class about 

S2's explanation. Then T 

called S4 who was examining 

same idea of S2 

0:48:35 
S:Well, I wanted to use as big number as possible to multiply to make the area bigger. First of all, I 

picked up a square, as the square has a right angle on all corners [Inaudible]. 
S4 explained her reasoning 

0:48:50 T:Would you speak a little louder?  

0:48:51 
S:[Inaudible] we can think that way. Well, in that case, it comes to 6. And if the length increases by 1, 

the width decreases by 1. And 6 multiplied by [Inaudible]. 
 

0:49:12 T:If the length increases by 1, the width decreases by 1. Maybe better if it is plus 1.  

0:49:23 S:[Inaudible] in the same way, the width is 2 [Inaudible].  

0:49:36 T:Well," 6+ 1" and "6 -  1", and  plus2 and minus 2.  

0:49:42 S:[Inaudible]  

0:49:55 T:Yes.  

0:49:55 
S:And when the length increases, the width decreases. So, I came to think that the same relation would 

apply when we expand the width, and that we don't get any number that's bigger than 36, from 6 times 6. 
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0:50:15 T:Yes, yes. I see. Well, did you calculate the area, here?  

0:50:19 S:Yes.  

0:50:21 T:How did you do it?  

0:50:22 S:35 [Inaudible].  

0:50:27 

T:Yes, yes, yes. Here, 35 should be like this. Well, this is, what Kanemoto calls, "6+ n" and "6 -  n". And 

the multiplied result is 36 minus n squared, which is what Kanemoto had just a while ago. Therefore, in 

the end, six, 36 is the maximum as it decreases by n squared. And, let's see, so we may be able to say that 

36, well the maximum, it's the maximum. And then next, let’s add one condition here. We will do this 

next time, but instead of getting the maximum area, um, how about we add one condition that we plant a 

field with an area of 34 square meters? Let’s do it next time, so uh, that's what we are going to do. Do 

you feel that 34 will make things hard? 

T made conclusion  

 


