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A Critical Reflection on an Effective Lesson

The lesson I reflect on, is a lesson I taught in my 8th grade classroom at Union Springs Middle School. The topic was “Graphing Quadratic Functions”. 

It was a natural continuation of the unit we had just finished on “Linear Expressions, Equations and Functions” and my lesson sequence and procedures were as follows:

· I started by asking students to volunteer and help me list examples of linear functions. I wrote all the answers they gave me on the board in a column labeled appropriately “linear functions and expressions”

· Then I proceeded to give students varied examples of quadratic equations. In another column labeled “quadratic functions and expressions”.

· Students were then asked to look at the two columns of examples and examine what made the entries within columns alike and what made the entries across columns different. (the directions for students were “Look closely at the equations in each column and determine why the entries are in the particular column they are listed under”).  

· Students talked about the similarities and differences initially through a Think-Pair-Share and then via a class discussion. 

· We formally defined what a quadratic is by building on students’ answers.

· Then we moved on to thinking about the graphs for each of the linear and quadratic cases. (“How did the graphs of linear equations look like?”, “How will the graph of a quadratic equation look like?”) We talked briefly about our expectation for the look of the graph of the quadratic equation. 

· We then graphed y=x2 by using a table. We talked about why the values at –3 and 3 were the same, and then generalized for the values at x=–a and x=a. We talked about the symmetry exhibited in the graph because of those common values.

· I brought students’ attention to the expression -x2 and (-x)2   (“Are they the same or different and why?”) I then asked them to graph y=-x2. We talked about the similarities and differences between the graphs of the quadratic functions we already had up.

· Students divided each other in two groups by counting off. One group graphed y=2x2 and the other group graphed y=(1/2)x2. We again talked about the differences and the similarities between all the graphs we had up.

· We channeled our thinking into more educated ways of graphing quadratics than using tables and plotting points. (“How many points did we need to graph linear functions?”, “How many points will we need to graph quadratic equations?”, How can we use the symmetry to reduce the work involved?”)

· “Are there any easier ways to graph quadratic functions?”, “What were some of the easier ways to graph linear functions?” (“Can we use the graph of y=x2 to graph any quadratics?”, “How do we adjust accordingly?”)

· Graph y=2x2-1 independently (“How does the graph look like?” How do the different coefficients and terms in our quadratic affect the shape of the graph of the function?”) 

· For the students who complete the class work too quickly and need further enrichment graph y=3x2-5 and y=1/2x2+2 with the above questions in mind. 

· (Homework) Think of the graphs of y=(x-1)2, y=(x+2)2 and y=2(x-1)2-3 (Looking ahead into transformations -shifts and stretches which will be discussed during the next lesson).

The learning objective of this lesson was to introduce quadratics as a natural extension to the unit on linear functions, expressions and equations. 

My second objective was to set the ground for discussion of geometric transformations and solving optimization problems involving quadratic functions. I wanted students to explore quadratic functions and their graphs and to in comparing them with linear functions to understand their underlying differences. I also wanted students to get into the habit of comparing modified quadratic functions to the standard y=x2. 

Since students see those ideas for the first time I did not expect them to be proficient with transformations immediately after this lesson, but rather to get initial exposure and appreciation of the underlying ideas. 

Additionally I viewed this lesson as a nice opportunity for students to exercise their higher order thinking skills and inductive reasoning. 

I believe that this lesson was quite effective in terms of the way in which I sequenced and structured the class examples and activities. It was good to start with listing examples of linear vs. quadratic. It checked for students’ prior knowledge and understanding of linear functions. Could students create linear functions? Could they recall what the graphs of linear functions looked like? Could they graph using tables? What kind of examples were individual students giving me? Basic linear functions, or more involved ones? Were their examples in standard or slope intercept form or both? Were they missing something essential? It really helped me monitor students’ progress and informally assess their knowledge and understanding of our prior unit.

Additionally, having the examples next to each other in two columns really seemed to push students to identify and reflect on similarities the set of examples shared and the differences they exhibited. I had decided to organized things in that manner to give students the chance to build schema and to organize their new knowledge and connect it with what they already knew. This particular organization seemed to push students to identify the key properties fast.

The choice of examples as well as their organization worked well for all learners. There was a natural progression in terms of their difficulty and it was definitely giving students enough support and driving them to draw nice conclusions.

Since my class has a span of abilities - among the 18 students present in class at the time I taught this particular topic, 9 have further support and/or work with a special education teacher and a teaching assistant. There are also students in my class who are perfectly capable of being in the enriched class, but because of scheduling they are in the regular 8th grade class. Furthermore, there are two students in the class who have repeated the grade and have prior exposure to all the topics I teach. They also tend to need enrichment in nearly all the topics I teach. Without it they tend to zone out and feel that there is nothing new for them to master. Both of these students respond well to additional explorative challenges. Since I provided them with those I had their cooperation.

It was good that I modeled the substitutions in order to find the missing table values for the students who needed the extra support. It was also a good strategy for all learners, since they each could check their computed values against the ones I had written.

Having student compare (-x)2 and –x2 was one example of a place where I managed to anticipated a place where students might get stuck. A lot of my students viewed these expressions as equivalent and it was a good discussion at getting them to see the difference between the two. Without realizing it student would not have seen the quadratic function graph as symmetric or flipped upside down. I really seem to be getting better at anticipating confusions and gaps in my students’ learning and provide them with the extra push to get over those and move forward.

My questioning throughout the lesson was effective at getting students to think without giving them the answers. I was pushing them to come up with the mathematics and the appropriate conclusions. My students were actually quite proud to give me their predictions. I had pretty good student involvement throughout this lesson. Most of my students do very well with explorations and they tend to be much more involved. However, I am always concerned about pushing them too much. I really do not want my exceptional learners to get frustrated and feel left out so I tend to be very careful when trying to stretch my students’ minds. During this lesson even my exceptional learners were volunteering answers and seemed to follow nicely the class results and discussion. All my students were rising to the challenge.

Asking student to “count off” to determine which equation they will graph made students more likely to try the problem that they had and gave me time to walk around and check for understanding. This particular strategy made students more attentive and accountable for the example they were assigned to. Students were not overwhelmed but very cooperative. This strategy also made it possible for them to be able to analyze and compare graphs in one period session, which is an important skill for them to practice.

The homework I gave student involved a combination of practice with a stretch. It pushed students in the direction of the next lesson. Since I believe that adding a bit extra in homework wakes up students and pushes the expectations of what mathematics classes are about, I used this particular assignment as an opportunity to engage students in another exploration that we will revisit together in the beginning of the next lesson. It should help students eventually view mathematics as a natural progression in difficulty and not an enigmatic discipline in which we do arithmetic based on strange rules they have to memorize. 

Overall, I think that conducting this lesson was appropriate. It was a good choice to ask students to examine how the coefficient in front of x2 affects the graph and to push students into higher levels of thinking by asking them to analyze and draw conclusions and make predictions of the shapes of the functions based on the nature of functions given. Working on investigations rather than worksheets of computational problems pushes expectations for students to understand the mathematics rather than to memorize procedures, steps and formulas.

This lesson serves well as students’ initial exposure to quadratics and a topic that will be developed further in their high school mathematics career in which their knowledge base will be expanded and connected with solving quadratic equations, solving systems of equations, etc.

The open questions I directed at students throughout this lesson provided me with convenient grounds to observe students’ disposition and approach to explorations. Their particular responses also gave me a chance to analyze my students’ levels of understanding. 

Although a number of things went really well in this lesson I believe that learning could be further supported if instead of using the graphic board to demonstrate the graphs transformations, I had a graphic calculator to show students the graphs we were comparing. It would have improved the lesson. If would have even been better if we had graphic calculators for each student, but this is too much of a stretch for our school’s resources.

For a different and even more diverse student population it would have been nice to have even more extra examples to differentiate instruction. Having more readily available to students is easy way to prevent students from socializing when they are done. After all, we want to make students focused on math

Additionally I could have structured the homework even more to improve this lesson and make sure that students took more from doing the homework. I could have made the assignment more concrete for students with empty text boxes for them to list their conclusions. Saying “Graph these functions and try to see what happens to their graphs as compared to the graph of y=x2“ may not be specific enough to make all middle school students accountable. Although some students with natural curiosity to explore things in mathematics will readily take on the challenge, others might perceive the word “try” as a message that tells them “it is too hard don’t even try it”. 
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