Classroom Assessment in Algebra and Trigonometry 

I. Background of the Class:

· Freshman/Sophomore Science Majors

· Must pass test to get in

· Satisfies part of Math requirement for some

· Satisfies prerequisite for Calculus for others

II. Goals of the Class:  Coverage and Depth.  

I want the students to 

· Learn skills necessary for subsequent math/science classes

· Learn to "Think Mathematically" within the context of Algebra/Trig

(Apply techniques to new situations within/outside of math;  Math as a subject in its own right, not just collection of recipes; Develop a "deep understanding"  of where the math comes from.)

III. Student Attitudes; or problems we face

· Math is handed down from on high.  (Therefore, we don't have to understand it, just memorize the formulas.)

· Either we get it or we don't.  (Therefore, if we don't immediately see how to solve a problem, we give up.)

IV. Assessment Techniques:  beyond homework and quizzes

· Extended Exercises

· Ladder Problem:  Addresses goal of applying skills to new situations

· Develop formulas:  Quadratic Formula, Law of Sines, Law of Cosines:  address goal of applying skills to obtain formulas

· Proofs of rules of Logarithms:  Attack the "math genius" syndrome.

· All:  address the problem of "all or nothing."

· Sample Tests

· Students made up and took their own sample tests; I wanted to see how well they learned skills;  also, to see how well they understood the level of competence that would be required on the exam. 

· I gave out my sample test a week before exams &  held reviews the night before (attended by about 1/3 of the class).

V. Results

· I was Shocked! Shocked! to see the low level of the problems submitted on the sample tests.  But many students did not appreciate having this pointed out to them.  (I would have thought that this would be valuable information.)

· Students did appreciate my sample tests and review sessions.

· Not clear whether students understood how to prove the Rules of Logs, or whether they switched from the "memorize the formula" mode to "memorize the proof" mode.

· Most students completed the Ladder Problem and Quadratic Formula worksheet satisfactorily.  Not clear whether they could generalize to a new problem.

VI. Plans for the Future

· The BRIDGE team suggested that 

· students get credit for making up good sample tests. 

· students be asked to make up a shorter test (say 3 questions instead of 10).

· I give some direction as to the types of problems.  

I want to develop some sort of follow-up for the ladder problem, to see whether they have learned that they can apply the techniques to new situations.
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The class I chose to study for my fall project was MTH 105: Algebra and Trigonometry.  Algebra/Trig is a freshman level math course, but it is often taken by sophomores.  It can be used to satisfy the CLAS Math Core requirement, and to satisfy part of the math requirements for Biology, Geoscience and Marine Science majors.  It may be taken by math and chemistry majors to satisfy the prerequisite for Calculus I.  It is rarely taken by Business Majors, since credit cannot be received for both Algebra/Trig and Quantitative Methods I.  Most of the students are either science majors or are considering science as a major. 

Students are admitted to the class by the Math Placement test:  students need to show a higher level of proficiency to enroll in Algebra/Trig than in Finite Math, the math course most often taken by Liberal Arts majors to satisfy the Math Core.  This has the effect, by the way, of filtering the weaker students into the spring semester.  Of course, I chose to study my fall class. 
This course is, for many students, their only college level math class; but for others, it is the beginning of a sequence lasting several semesters, or even their entire career at Rider.  Because of this, I determined that I had two goals for my course:

1. For students to learn the skills and techniques of Algebra and Trigonometry,     particularly as they relate to subsequent courses in Mathematics or Science, and especially to calculus. 

2. For students to learn to “think mathematically” in the context of Algebra and      Trigonometry: students should learn to apply the skills and techniques to problems within and outside of mathematics. 

In particular, I want to make sure that I am teaching math as a subject in its own right, not simply as a collection of recipes.  I wanted students to come out of the course with a “deep understanding” (whatever that is).  However, since the course also serves as the base for subsequent math course, I am unusually aware of the conflict between coverage and depth.

Problems I faced:

One problem noted in the literature is an attitude that students bring to the class, that math is handed down “from on high,” that whoever thought of the math formulas “must have been a genius,” and the math is primarily a bunch of formulas to be memorized.  While I enjoy being worshipped by my students as a “math god,” these attitudes essentially give students the excuse not to learn to do math. 

A second problem noted is that students often feel that there is an “all or nothing” property about math problems: either you understand it or you don’t; which leads to a belief that, if you can’t see how to do a problem immediately, you should give it up as hopeless.
Classroom Assessment Techniques employed.

In addition to homework assignments (collected and graded), weekly quizzes on the homework, exams and a Final Exam, I used the following assessments:

I. Extended exercises.  After we studies equations of lines, I gave students a problem (Class Exercise –attached) to which these techniques could be applied.   (I did not tell the class to use these techniques.  I did give a strong hint, however, by attaching graph paper to the assignment sheet.)  I wanted to see if the students could make the leap from being given graph paper and a problem involving lines to using the math to solve this problem.   (I counted this exercise as a quiz, to try to give the message that I valued this problem, and that it would be worth their while to do it.  This was an attempt to find out how well students can apply what they have learned in a new situation.  (Addresses goal 2.)

I also gave, at various points in the semester, worksheets which guided the students through the development of various formulas:  The quadratic formula, the laws of sines and cosines.  (I had the students work in class, in pairs, to begin these assignments, while I circulated through the class to make sure that no-one was going far off track.  The students then took them home to complete the assignment.)

I also gave the assignment for the class to learn how to prove the rules of logarithms.  (It’s hard to say how successful I was in getting students to learn to prove these statements.  Some of the students probably just switched from the mode of “memorize the formula” to “memorize the proof.”)

II. Sample Test.  A week before the exam, I assigned the students to make up and work a sample test on the material.  My announced goal was so that I could see if there were topics that the class as a whole was having problems with, so I could spend some more time on those topics.  My unannounced goal was to have the students begin studying for the upcoming exam ahead of time.  An unintended consequence was that I could tell from their sample tests that many students had a misconception of the level of problem that would appear on the exam. 

Students handed in their sample tests coded with a “secret number.”  I corrected these sample tests, made remarks about which problems I liked and which problems were inappropriate, photocopied their tests, and returned the tests to the students.  This assessment addresses both goals.  It gave students additional practice in the techniques of the subject.  It also showed me how few students were thinking about the applications of math (the word problems). 

Results

I surveyed the students about my assessments and assignments.  (Survey attached.)

When asked which of the activities they found most useful, by far they preferred the sample test I distributed and the review session I held the night before the exam.  Many students did not feel that the sample tests were useful, although a few mentioned this as useful.  (I would have thought remarks indicating the difference between the level of difficulty of the problems they were expecting, and the level of difficulty of the problems they were going to get would be valuable information to have.)  The BRIDGE team suggested that the sample tests students make up should be given some credit; that perhaps students should be asked to make up a shorter test (say 3 questions instead of 10).  It also may be useful to give some direction as to the types of problems they should submit. 
December 4, 2001

To:   Students in MTH 105: Algebra and Trigonometry 

From:  Dr. Schwartz

RE:  Research Project 

This semester, I have been participating in a project designed to improve the quality of post-secondary teaching, called Rider BRIDGE.  You have probably noticed that several of the projects and assessments I have used this semester have been different from things you have done in previous math classes.  I have used some of these previously, while others are new this semester.  Among these were: 
Sample tests handed out before exams. 

Sample tests made up by students, with feedback from the instructor. 

Review sessions the night before exams. 

The first day assessment. 

Homework assignments to outline of sections from the textbook. 

The study strategy worksheet.

Graded worksheets on: 


The quadratic formula; 


The ladder problem; 


Proofs of formulas. 

Please complete the attached questionnaire, so that I can know your opinions about the value of these projects.  While these questionnaires are not anonymous, I will assure you that I will not look at them until after the grades have been submitted. 

Thank you, 

Dr. Schwartz

Survey

MTH 105:  Algebra and trigonometry

III.    
Which two of the projects/assessments did you find most valuable, and why?


a.


b.

IV. 
Which two of the projects/assessments did you find least valuable,and why?


a.


b.

V.
Do you feel yourself to be a more competent, equally competent or less competent mathematics student, compared with your previous experience (high school other college course)?  In what way? 

VI. 
Do you feel like you showed your true competence in this course?  In what way?

I would like to quote your remarks in presentations I may make on this project.  (You would not be identified by name.)  Initial here:________ to give permission. 







______________________________







(signature)

Please use the back of this form to write any additional comments.

Algebra and Trigonometry



NAMES: _____________________

Class Exercise





October 22, 2001 

Two buildings are across an alley from each other.  Two ladders, each with their feet against a building, lean (in opposite directions) across the alley; one ladder reaches a point 35 feet above the ground on the building across from its base; and the other ladder reaches a point 14 feet above the ground on the other building.  The two ladders cross at some pint between the buildings.  Find the height of the crossing point above the ground. 

1.   Draw a picture which represents this situation.  Is there any other information you think you need (or would find helpful)?

2.  Can you think of a non-algebraic way of answering this question?  Describe your non-algebraic method; then use it to solve this problem.  Do you need any tools?  (Ask: I may have what you need.)

3.  Think of an algebraic method of answering this question.  Use your Algebraic method to find the height. 

4.  What if the first ladder reached 20 feet up the wall and the 2nd ladder reached 30 feet up the opposite wall: how high up would the crossing point be?

5.  Can you generalize the problem: what if the first ladder reached a feet up and the second ladder reached b feet up: how high up would they cross?  What equation would you solve? 

3.  Think of an algebraic method of answering this question.  Use your Algebraic method to find the height.

Let the distance between the buildings be c, use the bottom of the left building as the origin, (0,0), and let the point of intersection have coordinates (x,y).  Then, by similar triangles, we get 

If we cross multiply, these equations become

                                  35x   =  cy  and   cy  =  14(c - x)

Thus, 35x = 14 (c – x), and so  x = 2/7c, and y = 10.  (Now you see why it didn’t matter what the distance between the buildings was.)

An easier method might be to find the equations of the lines that the ladders lie on, and then find the intersections of these lines.  Since the first ladder has slope 35/c, the equation of the first line is  y= 35/c x; and since the second ladder has slope -14/c, the equation of the second line is  y = 14/cx + 14.  (Notice that these are equivalent to the two equations we got by the first method.)  We will solve these two equations in two unknowns by the substitution method: replace y in the second equation by 35/c x, and get: 

