CCSS.MATH.CONTENT.HSS.ID.A.1: Using Alcula to create a Box and Whisker Plots
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Alcula is an online website that creates a box plot given any set of data in the form of numbers. It can be used on computers, laptops, and smartphones. Using the Box Plot generator, the sample size, median, minimum, maximum, first quartile, third quartile, interquartile range, and any outliers will be listed on the side of the box pot as shown below. Alcula is a great alternative resource for schools that may not supply graphing calculators for the students. 
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The ability to use Alcula will also allow students to experiment with numerous data sets that are larger than what can practically be done by hand, and see what different spreads of data will look like. Not only does Alcula help students create the box and whisker plots, it takes the focus off of simple algebraic calculations and allows students to think about what the plot actually represents. This is an invaluable understanding to have because while most of the students will never make a box and whisker plot again, most, if not all of them, will come across one of them and be expected to understand what it is showing.
How to Use Alcula
Alcula can be used by anyone who would like to use it. Alcula would be appropriate in a high school classroom setting because it would allow students to work on their own pace and verify their class work. However, students and the teacher must be competent in using technology and how to use Alcula. It is fairly simple to use Alcula. The students and teachers need to be using computers, laptops, or iPads. All they need to do is simply type in the web address http://www.alcula.com/ and scroll down to “Online Box Plot Generator.” Then from there the data must be entered and a box plot is created. 

However, a common error that students may have when entering the data is forgetting to place commas between all data points. The instructions are stated in bold on top of the space where they enter the data. In order to help prevent this the teacher should draw student’s attention to this little detail when they are first using Alcula.

How a Teacher May Use Alcula
A teacher in a high school statistics classroom should begin using Alcula by having the students understand the basic understanding of five number summaries: minimum, maximum, first and third interquartile, and the media. Students will likely benefit the most if they can already create the box and whisker plot for a list of numbers like 1, 3, 5, 7, 9. Alcula can then show students what occurs when there are not an odd number of terms or when there is a data point that is much bigger or smaller than all other points. Letting the students work in pairs will allow them to ask each other questions and brainstorm how Alcula is coming up with the numbers it is giving them. This too can speed up students learning and deepen their understanding. 
Then the next day, the teacher should hand out a worksheet in which the students will be able to make a precise, accurate, and legible box and whisker plot using Alcula. The learning target addresses the following Common Core Math Standard: CCSS.MATH.CONTENT.HSS.ID.A.1. This activity has the students engaging with their peers and motivates them to find the average of their peer’s heights. To keep the students progressing forward in their understanding, instead of simply typing random numbers into the data entry box it will be helpful to give students a worksheet to work though. An example of the type of worksheet that will be useful can be seen below. The students should first create the box and whisker plot by hand and then use Alcula to verify their work. 
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Moreover, to get the most out of the Alcula software, a teacher may want to have each individual student access the website or to have groups of students use the software as a team. This will completely depend on how a batch of students reacts to group work. To accommodate for students with IEPs and 504s, the teacher can either assist students who require one-on-one assistance or have the student’s peers assistance them.  

Formative Assessment
Alcula is also perfect to use as a formative assessment and towards the end of the unit of creating box plots. Alcula is a reinforcement, a resource, and a tool that is available to students to use in order to gain a deeper understanding of box and whisker plots such as reviewing their answers in a class study review or at home when they need to verify their answers. They can still ask their teacher for help but Alcula can help the students answer their questions on their own, which helps the students develop and improve their metacognitive skills. According to Formative assessment: An enabler of Learning, “Metacognitive activity involves students in thinking about their own learning while they are learning. In this process, they are generating internal feedback that tells them when they need to make adjustments to their learning strategies” (Heritage 19). Thus, using Alcula can help the students make the connections towards the calculation they did by hand to how it is supposed to look like when they create box and whisker plots.
Connections and Deeper Understanding
Using the box and whisker plot Activity, the students are able to connect the box and whisker plot that was generated on Alcula and visual compare it to the one that they created. This step will help the students verify their work and ask questions if they do not understand how the box and whisker plot was generated. At the end of the box and whisker plot activity, the teacher can ask questions in an exit question slip about how the students created the box and whisker plot. This allows the students to verbally communicate with the teacher on the mathematical process that they took to find certain parts of the box and whisker plot. For instance, the teacher will have a small amount of questions that the students will have to fill out in order to make sure that the students have a deep understanding of how to make box and whisker plots. Shown below is an example exit slip.
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Exit Slip

1. How do you find the minimum in any data set?

2. How do you find the maximum in any data set?

3. How did you find the first quartile in the Box and Whisker Activity?

4. How did you find the third quartile in the Box and Whisker Activity?

5. Did using Alcula help you understand how to create a Box and Whisker Plot?
Circle yes or no and explain why.

No Yes
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Thus, the exit slip questions allow the students to express their mathematical reasoning in their own words. The exit slip also helps the teacher see where each student is at in their mathematical understanding. 

In conclusion, Alcula can help improve on the metacognitive skills. The students are using the resource in order to help verify the box and whisker plot that they have created by hand. They can use Alcula whether they are at home or at school and it can help the students achieve the standards by allowing them to get instant feedback as they can see the box and whisker plot on Alcula. Therefore, Alcula helps the teacher help all of the students without having to tutor them individually.
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