CET 720 Mini-Project 


CET 720 Dr. Dan O. Coldeway, DSU
Part I.  


I will use Bloom’s taxonomy for this project.  Bloom’s taxonomy has six levels.  They are:

1) knowledge

2) comprehension

3) application

4) analysis

5) synthesis

6) evaluation

At the knowledge level students observe and recall information, gain knowledge of dates, events and places, gain knowledge of major ideas, and gain a mastery of the subject matter.  Some key words that are associated with the knowledge level include: list, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, and where.  

At the comprehension level students understand information, grasp meaning, translate knowledge into new context, interpret facts, compare, contrast, order, group, infer causes, and predict consequences.  Some key words that are associated with the comprehension level include: summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, and extend.  

At the application level students use information, methods, concepts, and theories in new situations, and solve problems using required skills or knowledge.  Some key words associated with the application level include:  apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify, experiment, and discover.  

At the analysis level students need to see patterns, organize parts, recognize hidden meanings, and identify components.  Some key words associated with the analysis level include:  analyze, separate, order, connect, classify, arrange, divide, compare, select, explain, and infer. 

At the synthesis level students use old ideas to create new ones, generalize from given facts, relate knowledge from several areas, and use prediction to draw conclusions.  Some key words associated with the analysis level include: combine, integrate, modify, rearrange, substitute, plan, create, design, invent, compose, formulate, prepare, generalize, and rewrite.  

At the evaluation level students compare and discriminate between ideas, assess value of theories or presentations, make choices based on reasoned argument, verify value of evidence, and recognize subjectivity.  Some key words associated with the evaluation level include: assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support, conclude, compare, and summarize.  


The levels of Bloom’s taxonomy are building blocks of one another.  Most children must achieve mastery at the knowledge and comprehension levels before they can move on to the higher levels.  A student without any knowledge of a principle in mathematics would have great difficulty applying that principle to a complicated problem requiring higher level thinking skills.

Part II.


The subject matter of this paper will be solving systems of equations in a freshman level Algebra I course.  Algebra I is a freshman level course at Madison High School, as compared to being a 7th or 8th grade course in other regions of the state or country.  This unit would be taught only after certain skills were mastered through the previous units in Algebra I.  Solving equations, graphing two-variable equations, and working with application problems are all skills that are prerequisite to this unit.  Solving systems of equations involves solving two equations at the same time, with each equation sharing the same variables.  An example of this would be:  2x + 3y = 22 and 4x – y = 16.  Each equation alone has an infinite number of solutions, but together they usually have just one solution.  Sometimes, depending upon the numbers involved, the equations will have no shared solution or the equations may have an infinite number of shared solutions.   


For the purposes of understanding the language in this mini-project, the different methods of solving systems of equations are the graphing method and the algebraic methods.  The graphing method involves graphing the lines of each equation.  If the lines intersect, the system has one solution.  If the lines are parallel, the system will not have a solution.  If the lines share the same points and are essentially the same line, then there are an infinite number of solutions.  The algebraic methods involve using substitution of variables or elimination of variables.  When using substitution of variables, one variable (x) is localized by itself on one side of an equation.  The constants and variable (y) that are on the other side of that first equation are substituted into the second equation for the variable (x) that was localized in the first equation.  The new second equation will now have like terms (y) and through algebraic manipulation a solution can be found for that variable (y).  The solution for that variable (y) is then substituted into one of the original equations to find the solution for the other variable (x).  The use of a variable in the parenthesis is used for clarity purposes, thus it is not strictly limited to an x or y in the previous description.

Example:   x + y = 4

1st step:  x = 4 – y
2nd step:  3(4 – y) – 2y = 7


   3x – 2y = 7

3rd step:  y = 1

4th step:  x + 1 = 4
x = 3

In the elimination method, the two equations are manipulated to line up each variable and the equal signs into columns.  Opposites among one of the variables may need to be created by multiplying one or both equations by a number.  The columns are then added and one of the variables is eliminated because of adding opposites.  Algebraic manipulation is then used to find the solution for that variable.  The solution for that variable is substituted in for one of the original equations to find the solution for the other variable.  

Example:  x + y = 4

1st step:   x +  y = 4
2nd step:    2(  x +  y) = 4


  3x  = 7 + 2y


3x + 2y = 7 

        3x –  2y = 7

3rd step:   2x + 2y = 8

4th step:  3 + y = 4 


   3x –  2y = 7


         y = 1


   5x          = 15



 x  =  3

Part III.


Knowledge objectives:

1) By looking at graphs of two equations, students will be able to identify if the graphs have 0, 1, or infinite solutions.

2) By looking at a graph of two equations that has one solution, students will name the coordinates where the lines intersect, which is the solution.

3) Students will define opposite terms.

Comprehension objectives:

1) Students will describe how to determine whether the equations have 0, 1, or infinite solutions by looking at the slope-intercept form of both equations.

2) Students will compare the variables of two equations to create opposites among one of the variables.

Application objectives:

1) Students will be able to solve a system of two equations by the substitution or elimination method.

2) Students will be able to apply the substitution or elimination method of solving systems of equations to a problem that involves two different unknown quantities.

Analysis objectives:

1) Students will explain how to relate a real-life situation to solving a system of equations.

2) Students will analyze problems and create rules for selecting the appropriate method that a person should use when solving a systems of equations problem.

Synthesis objectives:

1) Students will create their own systems of equations application problems.

2) Students will design an assessment tool for the systems of equations application problems.

Evaluation objectives:

1) Students will explain what criteria they feel is important when evaluating systems of equations problems.

2) Students will assess their own and other students system of equations application problems.

Part IV.   
This part contains a test and a project.  Questions 1-7 are the test.  This test will be given after I model and the students practice with solving equations simultaneously over a 4 to 5 day time period.

Solving Equations Simultaneously Test

The knowledge level questions:

1.  Decide if the following graphs have 0, 1, or infinite solutions.  If it has one solution name it.

A.






B.  

    y = -x + 1








 y = -0.5x + 3

y = x + 3













 









    y = -0.5x
  


Answer:  ____________________


Answer:  ____________________


C. 






D.





   y = x


y = -2x - 2





2y = 2x





y = -2



Answer:  _____________________


Answer:  ____________________

2. Define and give an example of what opposite terms are with respect to creating opposites to eliminating a variable.

The comprehension level questions:

3.  Describe how you would determine if the following pairs of equations have 0, 1, or infinite solutions.  Do not just list how many solutions each has, but use words to describe how you know how many solutions there are.  Use the terms slope and y-intercept in your descriptions.   

A. 
y = ½ x + 4

B.
y = 3x – 2

C.
y = 4x + 5


y = ½ x + 8


y = -x – 2


y = 4x + 5

4.  Compare the following two equations and show what number(s) to multiply one or both equations by to create opposites.  You do not need to solve the equations.


5x  –  4y  =  18


3x  +  6y  =  36

The application level questions:

5.  Solve the following equations by the substitution method or the elimination method.

A.  
y = 3x + 1



B.  
 x – 2y = 4


2x + 4y = 18




3x – 3y = 6

6.  Write out two equations and solve by an algebraic method for the following problem.

Jason bought 2 hot dogs and 2 sodas for $3.00.  Ann bought 5 hot dogs and 3 sodas for $6.50.  How much does each hot dog and each soda cost?

The analysis level questions:

7.  Explain why the previous hot dog and soda problem could be solved by an algebraic method and the following cannot.

Jason spent $6 on 8 items, all of which include either hot dogs or sodas.  Ann spent $10 on 12 items, all of which include either hot dogs or sodas.  How much does each hot dog and each soda cost?

8.  Analyze the following sets of problems and use them as a guide to create rules for selecting when a person should use the graphing method, when a person should use the substitution method and when a person should use the elimination method.

A.
x = 4y + 2

B.
3x + 4y = 14

C.
y = ½ x + 4


3x + 2y = 4


5x – 2y = 8


y = -2x + 8

The scoring of the test:

Problem 1 will be worth 8 points.  Students will lose one point for giving the incorrect number of solutions for each graph.  The students will lose one point for giving an incorrect ordered pair as a solution to a graph.

Problem 2 will be worth two points.  Students will earn one point for stating something to the effect that opposite terms are two terms with the same variable and the same coefficient, but one has a negative sign.  Student will also earn one point for giving a correct example.

Problem 3 will be worth 6 points.  Students earn 2 points if they describe that there is exactly one solution if the slopes are different.  Students earn another 2 points if they describe that if the slopes are the same and the y-intercepts are different, then there are 0 solutions.  Students earn another 2 points if they describe that if the slopes are the same and if the y-intercepts are the same, then there are infinite solutions.  The students could earn points if their answers are not correct, but they have some understanding of the concept.

Problem 4 would be worth 2 points.  There is a combination of many different correct answers.  A student could multiply the top equation by 1.5 or the bottom equation by 2/3 to create opposites with the y variable.  Another method that would work would be to multiply the top equation by 3 (or –3) and the bottom equation by –5 (or 5) to create opposites with the x variable.  Another way to create opposites with the y variable would be to multiply the top equation by 6 (or –6) and the bottom equation by 4 (or –4).  A student would earn both points by creating opposites with one of the variables.  If the student multiplies, but creates identical terms, they will be given 1 point.

Problem 5 will be worth 8 points, with part A and part B each being worth 4 points.   Students earn 4 points if they get correct answers for both x and y coordinates.  Students will lose 1 point if they get one coordinate right, but the other one wrong.  If both coordinates are wrong, students can earn 1 point for showing substitution for the variable and another point for showing their work in solving the problems.

Problem 6 will be worth 6 points.  Students will earn 6 points if they get correct answers for both the price of a hot dog and the price of a soda.  Students will lose one point if they get one of the two correct, but the other one wrong.  If both answers are wrong, they can still earn 2 points for writing the correct equations and 2 points for showing their work in solving the problem.

Problem 7 will be worth 4 points.  Students will earn 4 points if they explain that there must either be a specific number of items or the total number of items and how many more of one item than the other.  Students can earn 1, 2, or 3 points for having some idea of the concept, but they are not exactly correct.  

Problem 8 will be worth 8 points.  Students should have the following rules listed: 1) If a variable without a coefficient is on one side of the equation, then the substitution method should be used; 2) If both equations have y alone on one side of the equation, then the graphing method should be used; 3) If the variables are lined up above one another on one side of the equation, the elimination method should be used; 4) If none of the above are true, then the equations must be manipulated until one of the three rules above are true.  Students earn all 8 points for listing the above rules or a very similar version of them.  Students will lose one point for having something similar to each of the rules, but not entirely correct.  Students will lose 2 points each time they say nothing about a one of the rules that I have listed above.

For the synthesis and evaluation objectives, the students will work on a small project.  

Solving Equations Simultaneously Project

Section 1)

You will design two of your own problems applying the concept of solving a system of equations.

a. Your problems must contain enough information to be able to write two separate equations with two variables each.  

b. Your problems must have a solution that makes sense.  Do not have the problem work out to have someone traveling at negative four miles per hour, which is impossible.

c. Your problems must be original.  You can use the problems in the book as a general guideline, but you cannot use the same problems and just change a few words and numbers.

Section 2)

You will be assigned to groups of three or four to design a rubric to score your problems and your classmates’ problems.  The rubric must contain one or more items to score each requirement (a, b, and c) of section 1.  Use a set up a scale from 0 to 4 points for each rubric item.  This rubric will be typed and it would be helpful if tables were used in it.

Section 3)  

A copy of each group’s rubric will be given to the rest of the class.  Each group will present to the class why they wrote their rubric the way they did.  Then there will be a class discussion on which areas of the various rubrics are the most important and then the class will design one overall rubric to assess the problems.

Section 4)

Once the final rubric is created, you will be given time outside of class to make any changes to your problems that you feel necessary.  Then you will turn in two copies of your two problems, with your name on one copy but not on the other copy.  You will assess the two problems using the class rubric and turn in your assessment and the copy with your name on it.  Each member of the class will receive another student’s problems to grade using the rubric.  The peer assessing will be done using the copy without a name on it.  That assessment will be turned in with the assessor’s name on it with the problems that were assessed.

The scoring of the project:

Students will earn 2 points per section for participating in each of the four sections of the project.  The students will earn from 0-12 points from their self-assessment of their two problems.  Each student will also earn 0-12 points from the peer-assessed problems that the student wrote.  Each student will also earn 0-24 points from the teacher-assessment of the problems that the student wrote.

Part V.

The overall assessment would be broken down as follows:

Test – 44 points

Project – 56 points

A+
100 points

A
92-99 points

A-
90-91 points

B+
88-89 points

B
82-87 points

B-
80-81 points

C+
78-79 points

C
72-77 points

C-
70-71 points

D+
68-69 points

D
62-67 points


D-
60-61 points

F
59 or less points

A description for the amount of points earned by the student for each part or each assessment was described in part four.  One problem that may arise is the 12 points for the self-assessment of the problems in the project.  Certain students may give themselves 12 points for lower quality work or too few of points for higher quality work.  Other students could be possibly a little too severe or not severe enough on taking off points during the peer-assessment of others work.  


Another problem with grading with letter grades is the understanding of what exactly an “A” mean.  Did the student master each objective at a 90% mastery level or were most objectives at a 100% mastery level where one or two were not mastered at all?  When a parent looks at a single letter grade over this unit, that grade does not give the parent very much information about the amount of objectives mastered and at what level the objectives were mastered.  If that same parent would look at the formal assessments of the unit and how the unit was scored, that would give the parent a much better explanation of how their child was achieving the objectives in Algebra I.  The problem with this is when the parent comes in to the school building once every 12 weeks to check on the progress of their child, it would be difficult for the parent to evaluate how their child was doing in every unit of every class in the time allotted for parent-teacher conferences.  That is not to say that a parent cannot check on the progress of their student more often than parent-teacher conferences, but traditionally that is when the most interaction between the parent and teacher takes place.  


Another problem lies in the area of remediation.  It is difficult to have a specific cut-off for individual student remediation, such as anyone with a D or an F needs remediation.  A certain student may have earned a C in this unit, but may need remediation on certain parts of this unit.  A student may get help from the teacher and their peers on the project, and get many of the 56 possible points.  With 50 of the 56 points on the project part, a student would only have to be successful at the knowledge and comprehension levels, and partially successful at the application level to earn a C.  A student may not be able to demonstrate knowledge at the analysis level, but still earn an “average” grade of a C.  When looking at remediation of an individual student, it must be done at an objective-by-objective level.  
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