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Context


My school is a suburban high school with about 1,100 students. There are an average of 15 to 20 students in each class. The school is about 48.4% white, 34.1% black, 5.1% Hispanic, 6.2% Asian/Pacific Islander, 0.2% Native American, and 6.1% multi/racial/ethnic. The school is about 51.6% low income, which means that these students qualify for free or reduced lunches, and about 3.1% of the students are limited English proficient. My students are in an Algebra I class where most of the students failed last year and are taking it again this year. The students range from 9th to 11th grade with one senior. They should know how to solve a simple equation in one and two variables.

Unit of Study


Our unit is a 5 week unit on linear equations. Prior to this unit, they have done recursive routines, analyzing data, plotting points, and predicting relationships. This unit mainly focuses on plotting points given x values and graphing, solving for both the x and y intercepts using Standard Form, and using Slope-Intercept form to find the y intercept and use the slope to graph the line. Some essential points of understanding include how to represent various types of relationships through linear equations and graphing. Another point of understanding is solving multi-step equations and solving equations for a given variable. When given a graph of these equations, the students should know how to identify the slope and represent the graph as a linear equation. Some questions that gauge understanding for the various concepts of the unit can include: what does a line of an equation represent? How many solutions are there to a given equation? What does the ratio mean in terms of slope? Two learning objectives qualified by Bloom’s Taxonomy include:

i) Students should be able to identify the change in x and y on a graph using the slope formula (Knowledge, Application).

ii) Students should be able to know the definition of the slope of a line and express it in their own words (Knowledge, Comprehension, Synthesis). 

Assessment during Instruction Activity

(1) Given the graph, answer the following questions:
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(a)     What is the y intercept of this line?____(0,2)_____

(b) Use the slope formula to find the slope of the line.

(2-0)/(0-6) = -1/3

(c)  Write the equation of the line in Slope-Intercept Form.

y = (-1/3)x + 2

(2) Why is slope written as a ratio? (Hint: An algebraic or geometrical explanation will be accepted)

Slope is written as a ratio because it is describing the change in y over the change in x, or “Rise over Run.” This is fundamental in describing the relationship between two quantities: x and y. In terms of the graph, if the slope is positive/negative will determine if it goes uphill/downhill, and the values of the numerator and denominator determine the steepness of the line.
(3) Given the graph, answer the following question:
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What is the slope of this line? What does this mean about the relationship between x and y? 

The slope is undefined. Using the slope formula, we will end up dividing by zero. As y changes, x is constant.
Analysis of Items

Item 1: The first item is aimed to have students bridge the connection between a graphical representation and it’s algebraic representation. They are asked to identify the change in x and y using the slope formula, which is explicitly stated in the question. This will tell me if students know how to apply the formula to find the slope, instead of trying to do it just from looking at the graph. At this point students who are finding the slope without the formula are actually doing the same thing, but in a more intuitive way. I would have shown my class this fact, and would have them using the formula to make sure they knew how it worked. My class would also know that they need to show all their work.

Item 2: This question addresses the second learning objective and asks them to show me their knowledge of why slope, which is a number, is represented as a ratio. This gets at the heart of the definition of slope, and lets the students show their comprehension of slope in terms of the equation and the graph. The students are asked to synthesize their knowledge of slope and explain in their own words why it is a ratio and how it relates to linear equations.

Item 3: This last item requires students to identify the slope of the line (possibly using the slope formula), and explain why the slope is undefined. This lets them call upon their knowledge of the definition of slope, as well as dividing by zero. By applying the slope formula, they can infer conclusions about the graph.


This is a fair assessment because it does not require knowledge that students have not learned before, and is a good application of the formula and definition of slope as it applies to algebraic and geometrical representations. The assessment does not require a lot of reading comprehension or a lot of writing (If students wrote half of what I wrote they would probably get full credit). Though it is free response and no multiple choice or matching, at this point I think students have adequate given information and prior knowledge to construct their own responses. The text of the items do not contain any biased wording. In terms of reliability, I would grade one question on every test at a time to focus on student work and common procedural habits across students. 

Explanation

Conduct assessment and grading: This assessment would most likely be given as a quiz, most likely at the beginning of class. We would have already covered slope and solving equations in slope intercept form. This would be given out a few days before the test to make sure they know what questions will look like on the exam, and to assess their understanding of problems that require knowledge, application, evaluation, and synthesis. I would have a discussion about the quiz afterwards to get some input on the problems and address any issues or common misconceptions the students had. I would have a discourse with the students, orienting each students contributions and relating them to the general class consensus, exploring why and how students did the problem like they did. I would also give students opportunities to come up to the board and explain how they proceeded with a problem. I would definitely look over the quiz to see how students worked through the problems and to gauge the difficulty level of the quiz. I think this quiz could also be beneficial at the end of the lesson to give students time to prepare and process what they have learned. The quiz would probably be spaced out a little more and laid out in a manner that was more aesthetically pleasing and easy to follow. 

Performance Criteria for Students: I will use the following evidence to demonstrate understanding for both of my objectives:

Proficient Understanding: Students answer all the questions correctly showing strong conceptual understanding and procedural knowledge. Students who make small procedural or calculation errors and answer the question incorrectly will still be accredited proficient. 

Adequate Understanding: Students who show some evidence of conceptual understanding and general procedural knowledge will have adequate understanding, as well as students who have strong procedural knowledge but show little conceptual understanding (in question 2 or 3, answering why slope is represented as a ratio or why a vertical line does not have a slope). 

Poor Understanding: Students who show little work, little explanation, and answer most of the questions incorrectly will have poor understanding. These students will have low conceptual understanding and low procedural knowledge. 

When I administer this quiz, I will know where most of students are in their learning. Most of my students will ideally be at adequate or proficient understanding. If this is the case, I can move on with the unit and if time allotted, have more challenging applications of previous material. If some students demonstrate poor understanding, I would do more group work with proficient students helping poor students, and giving these students more attention to what they are specifically struggling with, whether it be procedural or conceptual errors. I may also consider a different approach to teaching slope if most of my students are only at adequate or poor understanding, making it student centered and more interactive. 

