Wolfram Demonstrations for Student Visualization
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Instead of just having the teacher lecture students on what happens to parent functions when they are manipulated it would be more beneficial to show the students what the transformations are actually doing to the parent function. The Wolfram Demonstrations Project and Wolfram Alpha, the first computational knowledge engine, allows students to visualize complex concepts and gain a deeper understanding of the specific transformation to a function. There are a variety of demonstrations that can be used with the free Wolfram CDF Player. The Transforming Parent Functions Wolfram Demonstration is used to see the transformations on the eight “parent” functions when they are shifted, stretched/shrunk, or flipped. This allows the students to visually see what is happening to the “parent” function as the transformations are occurring. 
The Wolfram Demonstrations Project and Wolfram Alpha can be found online.  For the Wolfram Demonstrations Project you would need to download the free Wolfram CDF Player which is what is going to allow you to manipulate the “parent” functions. The Wolfram Alpha does not need any further downloads you can just go in and write your function and the program will give you the graph. For example if you write y = x^2+4 into your “enter what you want to calculate or know about” space Wolfram Alpha will interpret your input and write it in a form that you would see it on a test, y = [image: image4.png]Input:
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, and it will also give you the graph. The Wolfram Demonstrations Project would be more beneficial if it is used first because this is giving the students the ability to play around with the parent function and visually see the transformations along with learning the vocab.  The Wolfram Alpha engine would be more beneficial if this is used after because in this [image: image2.png]Transforming Parent Functions
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engine students are able to write their own function and see that the placement of the transformation makes a difference. For instance students will see the difference between writing x^2-3 and (x-3)^2.
Using Wolfram Demonstrations to Guide Student Learning

Transforming Parent Functions Wolfram Demonstration allows students to see the effect of a transformation on a parent function. It also gives them the number by which the equation of the function is being manipulated by. This allows them to see for example that the vertical stretch is actually a shrink when manipulated by a number greater than one and a stretch when it is manipulated by anything between 0 and 1 non inclusive. Students can experiment and see all the possible transformations that can occur to a function. They are also given the option of observing and experimenting on all eight parent functions giving students a better understanding on how transformations work and affect each function. These activities would be a formative assessment for the students because they can predict what each transformation is going to do to the graph and by inputting their transformation they will be able to check their prediction. This allows the teacher to have more time to walk around and help more students because the engine will be providing the answer to the students. The teacher does not have to be checking over their shoulder to see if they are predicting correct, Wolfram Alpha will do it for them. Here is an example of how teacher can use these engines to heighten teaching aligned to the Common Core State Standards for Mathematics:  
CCSS.Math.Content.HSF-BF.B.3: Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include recognizing even and odd functions from their graphs and algebraic expressions for them.
The following activity will demonstrate how the Wolfram Demonstrations Project and Wolfram Alpha engines can be used to provide feedback to the students in a visual activity. In order to meet the standard the students will need to be able to identify and explain the transformations of the graph according to the function input. Students will also be able to express their mathematical findings with illustrations and mathematical statements using correct syntax. By using technology students will be able to visually interpret their predictions. 

Math Activity
The class will begin with direct instruction. Students will review the different transformations that can occur. We will go over where each manipulation is done so that a specific transformation occurs, such as +2 at the end of a function, y=x2 +2, this will shift the parent function y=x2 up 2 units. This will continue with the other transformations such as horizontal shifts, flips and stretches. Once students get a basic understanding of transformations, they will get into small groups of 2-3. One student from the group will go onto http://demonstrations.wolfram.com/TransformingParentFunctions/ and another will go onto http://www.wolframalpha.com/. Students will be given a function such as y=(x-5)2 and asked  to make written predictions amongst their group on how it will affect the graph and then make the transformation on Transforming Parent Functions Wolfram Demonstration. They will get to see the original parent function and then see the transformation they believe will occur. They will then go to http://www.wolframalpha.com/ and type in the function given and see if the same transformations occurred as the ones they manually made on Wolfram Demonstrations. This will let them know if their prediction was accurate. After students experiment with a few similar problems they will then be given the parent function and the transformations versus the equation of the function that contains a transformation, such as y=|x| with a horizontal shift of -3 units. They will then come up with the equation that represents this transformation and check their answers on Wolfram Alpha. Having the visual will be a great aid for the students that have a difficult time understanding verbal instructions. Also by having the students check their graph again in Wolfram Alpha they will be achieving the learning target of identifying the effect of the graph with each manipulation. 
Reason for Using Wolfram 
Students will get a chance to see all the possible transformations. Doing the transformations by hand would be extremely time consuming and not to mention not all students have the same learning ability. These engines will allow students to visualize all the manipulations that have been explained in class and help them better understand how manipulating a function will change the appearance and certain key parts of a graph such as the y-intercept or a vertex. It is helpful for the students to have a visual image along with the written function so they can easily understand what is happening to the graph. The Wolfram Demonstrations Project and Wolfram Alpha engines are like having a teacher per each student checking their work. The engines give the students feedback quickly and accurately. By having the students work with the computers the teacher is freed up to help more students that are struggling in other areas and answer student questions. 
