







Algebra 1 – Module 12, Topic 5 – Interpreting Box-and-Whisker Plots

Hey, guys. Welcome to Algebra 1. Today's lesson is going to focus on interpreting box and whisker plots. Now, your knowledge in median is really going to come in handy for this lesson. Ready to get started? Let's go.

Okay. Just to make sure that you remember how median works, I want to do just a couple of examples to jog your memory. Here we have a data set, and we're being asked to determine the media of this data set. If you remember, you want to start out by putting the elements in your data set in order from smallest to largest. Then we can go about the business of finding the median. If you remember median, it's just a measure of the middle of our data set. We're trying to find exactly what element is in the center of our set of values.

Here we go. If you put these in order from smallest to largest, it looks like we'll have 1 and then 2. I'm just going to cross them out as I write them down. 4 then 5, and then 8. Then to find the median, we're just going to cross off the first and the last value over and over again until we get to the center of our list. Cross off the first and the last, first and the last, and it looks like here our median value is 4. That's a measure of the center of our set of data values here.

Now, finding the median of an odd number of elements is pretty easy. It's a little bit of extra work, a little extra step, if you have an even number of elements in your data set. There is one additional step you have to take to find the median. Let's take a look at this example so I can show you what I mean.

Again, we're asked to find the median of this data set. We want to start out by putting the elements in order from smallest to largest. It looks like here we'll have 2 first. Then we've got two 4s. Okay, so 4 and then 4. Then we'll have 6 and then 7, and then 10, our largest value. We start out by doing the same thing. We're going to cross off the first and the last value until we get to the center. You're going to notice something a little different about this one because we have an even number of values in our data set.

Let's go ahead and start. First one and the last one, first one and the last one. You see what I mean here? When you have an even number of values, you end up with having two numbers in the center. In this case to find the median, what you'll do is find the mean of those final two values. We're going to find the average. We're going to add these two values together, divide by 2. It means we have two elements, and that final answer is going to represent our median in the situation. Let me show you what I mean.

For these last two values we'll have 4 plus 6. That's 10. Then 10 divided by 2, that's 5. 5 is the median of this set of values. If you have an even number of values, then you find the median by actually finding the mean of your two middle values. Basically, you can see it pretty well here. Between 4 and 6, the middle value would be 5. That would be the value that would be in the middle of 4 and 6. All right, now let's keep going here and get into these box and whisker plots.

Here we have a set of data. Now, to begin, to construct our box and whisker plot, we want to order our elements smallest to largest. Let's get these in order. Let's see, we'll need 3 and then 4. I'm going to just cross them out as I get them down. Then it looks like we need 5, and then we have two 7s, and then an 8 and a 9. We've use them all. Here we have our data organized from smallest to largest. Now, when we construct our box and whisker plot you want to begin by calculating or finding the median. If you remember, that's when you cross out the first value and the last value, and you continue to do that until you have a middle value. That's your median.

Here, let's see if you cross out the first and the last, first and the last, first and the last. We see our median value for our box and whisker plot is 7. We're going to make a note of that. We're going to need to know that before we start constructing. The mean is 7. I'm sorry, not the mean. The median. Getting ahead of myself there. The median is 7. Let's get that written down there correctly. The median is 7. Often we're using mean in descriptive statistics. With box and whisker plots, it's really all about the median value.

Now that we know the median, or the middle value, you see how we have one group to the left of the median and another group to the right of the median? Now what we want to do is find the median of each of those groups. This first group right here that consists of 3, 4, and 5, the median value there, cross out the first and the last, is 4. What this value is its quartile 1. That's sometimes abbreviated as Q1. I can say, all right, for this box and whisker plot, my first quartile, my quartile 1, or my Q1, is 4.

Now we're going to deal with the second group that consisted of 7, 8, and 9 and get the median value there. Let's get this out of the way. We've got to setup to construct our box and whisker plot a second. Okay, let's move this down a little bit. We need a little more room before we're ready for it. All right, so for 7, 8, and 9 we said we need to get the median of that group that's on the right side of our mean. Let's see, I'll put that right here, 7, 8, and 9. So, the median of this group, cross out the first, cross out the last, it's 8. We call this quartile 3, or Q3 for short. I'd say, all right, my Q3 is 8.

Now, initially when started our box and whisker plot we said that the median was 7. In a box and whisker plot sometimes the median is referred to as Q2. You have a Q1, a Q2, and a Q3. To start your box and whisker plot off, you want to start by getting those values down. Now I'm going to scroll down that number line, and I think I'll actually bring this little bit of information with me. I'm going to scoot it down as I scroll down so I can make sure to remember it. Here we go. Let's move down a little further. Move that down a little further. Okay, we're good.

We see our median is 7. What you do is you put a little vertical line right there at 7. Our Q1 is 4, another vertical line, and our Q3 is 8, so another vertical line. Now, right here this is the box of the box and whisker plot. Just like that. Now to give the whiskers of the box and whisker plots, those are referring to your minimum and your maximum values. If we scroll back up to our initial list, we can see that our smallest value was 3 and our largest value was 9. Or if it's kind of typical to see that because I know we were slashing away there when we were calculating our mean. I can get rid of those slashes for you so you can see that a little better.

We had our list going here where we had everything in order from smallest to largest and we had calculated our median of our initial list of data, and we saw that our minimum value, our smallest value is 3, largest value is 9. Now let's go back to the box and whisker plot. The minimum is 3, so another vertical line. The maximum is 9, and then you just connect just like this ... Horizontal line to connect those. Those are your whiskers. Here you have constructed a box and whisker plot.

Now, had I not been given that initial set of data in order to construct this, say I was just given this box and whisker plot, you're not able to calculate the mean from a box and whisker plot because you don't know what each individual value is that helped you get to this construction of this box and whisker plot. The only value that you know for sure is you know there's a value of 3 because it's the minimum, and you know that there is a value of a 9 because it's the maximum. You can't even really be certain that 7 is an element of your list for the simple fact that if you had a list of data that had an even number of elements, you would have calculated the median by finding the mean of the two values that you had left.

All you know for sure when you have a box and whisker plot is your minimum and your maximum values. You can be able to tell ... Well, then you run into that same situation there. If you have quartile 1 and quartile 2, because those were again calculations of the median, you can't be certain if that was actually the median that you found from crossing out the first and the last numbers or if maybe you had an even number and you had to calculate that mean to get the median. You can't tell what each individual element was when you have a box and whisker plot, but it does give you an idea of the spread of your data, because I can see here the range. I can tell that my data spans from 3 to 9 because of the range. Then in this box, that's like the middle of our data. There's some calculations we can do with that that I want to show you in a little bit that will help us describe the dispersion of the spread of our data elements.

Let's start solving some of these. Which quiz has the highest median score? If you remember ... I'm going to flip back to the box and whisker plot we just constructed. The median, scroll down, is always that vertical line inside the box. That's the median. Then here's Q3, here's Q1, and then you know that this is your minimum value and you know this is your maximum value. You recall that's how we put this box and whisker plot together. Now for that next sample, when I flip back to that, when they're asking me which quiz has the highest median score I need to compare these vertical lines that are inside the boxes of my box and whisker plot in order to be able to answer this question.

For quiz 1, the median score is 50. I'll make a note of that right off to the side. For quiz 2, the median score is 60. I'll make a note of that right off to the side. The horizontal line in that box for quiz 1 was that 50 ... Sorry, the vertical line in that box was at 50 for quiz 1, and for quiz 2 the line in that box was at 60. The quiz that has the highest median score is quiz 2. You see how you can interpret those box and whisker plots and be able to tell that quiz 2 has the higher median score in this case. It's median is 60, and quiz 1 only has a median of 50.

Now you can give one of these a try. Take a minute and see if you can determine which quiz score has the lowest median score. Press pause while you figure it out. Press play when you're ready to check. All right, let's see what you got here. Let's see, quiz 3 has a median score of 70. I'll make a note of that right here. Quiz 4 has a median score of 60. I'll make a note there. Which quiz has the lowest median score? It is quiz 4. It's score was 10 points lower than quiz 3.

Let's keep going with these box and whisker plots. Which quiz has the largest range of scores? Okay, so if you recall the whiskers of our box and whisker plot are what tell us the minimum and the maximum values. To get the range, you'll just do the max minus the min. That's there. For quiz 1, the max is 70, the min is 30. Let's say quiz 1, 70 minus 30 equals 40. It has a range of 40. Quiz 2, the max is 100, the min is 40. For quiz 2, 100 minus 40 is 60. As far as this question asked me, if I scroll back, which quiz had the largest range of scores, it would have to be quiz 2. Didn't right that number in there. Quiz 2. Quiz 2 had a larger range than quiz 1. You could tell by actually calculating the range. You could also tell graphically by looking at how wide the box and whisker plot spans. The span of quiz 1 you can tell is much shorter than the span of quiz 2. Those whiskers, they're wider than the whiskers are on quiz 1, greater span.

Let's keep going with these box and whisker plots. Which quiz has the smallest range of scores? This is one for you to try. Press pause while you figure this one out, and press play when you're ready to check. All right, let's see how you did on this. For quiz 3 the range, let's see, would be 90 minus 40. Quiz 3, 90 minus 40 that's 50, and for quiz 4 it would be 80 minus 40. Quiz 4, 80 minus 40. Not 80 equals 40. Let's get that fixed. There we go. 80 minus 40, I was getting ahead of myself, is 40. As far as the question asking us which has the smallest range of scores, it would have to be quiz 4 because the range of scores on quiz 4, it's a little bit of a tongue twister, is 40 while the range of scores on quiz 3 is 50. Again, you can tell that by actually doing the calculations or just by analyzing the box and whisker plots and being able to tell that quiz 4 has a shorter range than quiz 3. The span in shorter.

Okay, let's keep moving. Which quiz has interquartile range with the smallest value? What interquartile range is is the difference between your Q3 and your Q1. It's the span of the box of the box and whisker plot. That's what that is. A lot of times you'll see interquartile range abbreviated as IQR. The interquartile range, it's Q3 minus Q1. That's how you figure that out. We're trying to have the one that has the smallest range. You can really tell by looking at your box and whisker plots that Q1 and Q3 on quiz 1, there's a much smaller range there than between Q1 and Q3 on quiz 2. You can see that graphically, but if you wanted to see it numerically this is what you need to do.

For quiz 2 ... I'll just start from the top down. Quiz 2, Q3 is 90 minus Q1 is 50, so that's 40. Then for quiz 1 ... Get a little more space. I'm going to scroll up so I can actually see the box and whisker plot here. Q3 is 60 and then Q1 is 40. 60 minus 40, which is 20. You can see right here that it did ask, I believe, which one had the smallest interquartile range. That one would be quiz 2. It has an interquartile range of 20, while quiz 2 has one of 40. Again, you could tell that by actually calculating the difference between Q3 and Q1 or by just analyzing those boxes and being able to tell that Q1, or quiz 1, had a smaller or shorter box than Q2. That's also your IQR, your interquartile range.

Now give this one a try. Which quiz has the interquartile range with the largest value? Press pause while you figure this one out. Press play when you're ready to start back up. All right, let's see how you did on this one. This time we're looking for the quiz with the largest interquartile range, and you can tell by looking that it's quiz 1. The width of this box is much larger than the width of the box on quiz 4. It's quiz 3 that has the largest IQR, the largest interquartile range. If you wanted to actually do the math behind that, and I'd say all right, I'll start with quiz 4 and work my way down, it's Q3 minus Q1. So, quartile 3 minus quartile 1. That'd be 70 minus 50 for quiz 2. That's 20. I'm sorry, for quiz 4. Then for quiz 3, we would have 80 minus 50, so that's 30. You can also tell there that it's quiz 3 that had the largest IQR.

Okay, great job guys interpreting box and whisker plots. I hope you understand how median plays such an important role with these a type of representations and also how you're able to determine the range from your box and whisker plots. Hope to see you back here soon for more Algebra 1. Bye.



