Summary of Program Assessment – AY 2003-04
Part I:  List of all Outcomes Goals for the Program of _Mathematics_________________ 
(Your program may have more or less goals than the numbers provided below.  Please adjust the number according to your program.)

1.
Define the six basic trigonometric functions (both in terms of right triangles and the unit circle), sketch their graphs, and apply them to real world problems using either degree or radian measures of angles.   

2.
Write a simple program using a standard computer language.  

3.
Communicate mathematical ideas using appropriate terminology and symbolism.  This will include writing out calculations using complete steps with the appropriate use of “equals” symbols.  In particular, the student will use standard mathematical language that makes clear whether an equation is being solved or a mathematical expression is being re-expressed.  Students should be able to accurately state basic definitions from all of their classes.

4.
Know the basic formulas of differentiation and integration and be able to apply them to find the derivatives and integrals of elementary functions without the use of a calculator.  

5.
Be able to derive Taylor’s series expansions for elementary functions and use them to analyze properties of the function.  

6.
Solve a system of linear equations using Gaussian elimination via elementary row operations on an augmented matrix 

7.
Demonstrate and apply operations and properties of matrices including inverses.  

8.
Demonstrate fluency with the basic set operations and laws.

9.
Interpret and use definitions that are stated in terms of quantifiers.  This will include being able to use such definitions in order to classify examples and being able to prove statements that depend upon quantifier definitions.

10.
Provide the set-theoretic definition of a function or a relation. Recognize and verify that a given function is a one-to-one, onto, or a one-to-one correspondence.  

11.
Provide the needed definitions and proofs of basic facts about the cardinality of sets.  (This will include the demonstrating the existence of uncountable sets.)    

12.
Demonstrate the ability to evaluate whether a mathematical statement is true or false and then appropriately justify their claim.  (Prove the statement, if it true.  Provide a counterexample, if it is false.)

13.
Demonstrate the application of a variety of proof techniques including direct proof, proof by contradiction or contraposition, and mathematical induction.  

14.
Apply the definition of a limit and to use limits as needed to provide the theoretical development of differentiation, integration and the fundamental theorem of calculus.  

15.
Develop the divisibility and congruence properties of the integers. 

15.
Find the solutions of linear Diophantine equations and specialized non-linear Diophantine equations.

17.
Identify basic kinds of discrete structures such as groups, rings, and fields and be able to derive basic facts about such structures by referring to definitions.  

18.
Diagonalize a matrix using eigenvalues and eigenvectors.  

19.
Be able to draw up the bounds of integration needed in applications of double or triple integrals. 

20.
Be able to formulate appropriate mathematical models for real world problem of the following types:

a.
Calculus – optimization

b.
Calculus – related rates

c.
Calculus – volumes and surface areas for specific objects

d.
Linear Algebra – systems of equations
21.
Generate and interpret graphs on a graphing calculator and be able to use this information to solve applied problems.  

Secondary Education Mathematics Only

1.
Apply tests of inferential statistics.  

2.
Perform geometric constructions using straightedge and compass and prove that the constructions yield the desired result.  

3.
Describe historical advances in various fields of mathematics.  

4.
Provide examples of mathematical contributions of diverse cultures.  
Summary of Program Assessment – AY 2003-04
Part II:  Assessment of Primary Goals for the Program of _Mathematics_____________
	Program – Initiated

Goal or Objective
	Where, When, and How

Monitored
	Expectation for

Satisfactory

Performance
	Observations of

Student Performance
	When and By Whom Were Results Analyzed?
	Outcome of Analysis
	Dept. or Program Follow-up

	Students will be able to: determine the bounds of integration to set-up triple integrals in routine applications and then evaluate them.

(Follow-up to earlier assessment.)
	Math 312, Fall 03, Using problems from exams or final exams.
	Should be able to work out the bounds of integration over a solid defined by the intersection of planes or other routine surfaces.  Should demonstrate the ability to compute such integrals (if not especially complicated) without resorting to technology.

	How many students

__1____exceeded

__4____met

__4____did not meet

             expectations

__0____exempted

__9___ TOTAL 
	Individual analysis 

By W. Abeysinghe

October 12, 2004

Reviewed results for exams to assess student’s success.                  


	Objective wholly

satisfied.

These were very basic skills, there was no excuse for any student to fall short of meeting these goals.
	Follow-up to earlier assessment.

The department will continue to monitor student success with these kinds of ideas.  In particular the instructors teaching Calculus 3 now know to stress multiple integrals.  Presumably we will see improvement as a result.

	Students will be able to:

Diagonalize a matrix using eigenvalues and eigenvectors.

(Follow-up to earlier assessment.)
	Math 311, Spring 04, Using problems from exams or final exams.
	Should be able to find the eigenvalues of a matrix M.  Be able to use the eigenvalues to find the corresponding eigenspaces.  Be able to use this information to find a matrix S so that 
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	How many students

_2_____exceeded

_6_____met

_1____did not meet

             expectations

_0_____exempted

_9_____TOTAL
	Individual analysis 

By W. Abeysinghe

October 12, 2004

Reviewed results for exams to assess student’s success.                  


	Objective wholly satisfied

These were very basic skills, but important ones.  There was no excuse for any student to fall short of meeting these goals and they did well.
	None required

The department will continue to monitor student success with these kinds of ideas.  

	Students will be able to:

determine the bounds of integration to set-up triple integrals in routine applications and then evaluate them.

(Follow-up to earlier assessment.)
	Math 244, Spring 04, Using problems from exams or final exams.

Sample:

Find the bounds of integration for 
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 where R is the region in the plane between the lines x = 4, y=2 and y =4-x.
	Should be able to work out the bounds of integration over a solid defined by the intersection of planes or other routine surfaces.  Should demonstrate the ability to compute such integrals (if not especially  complicated) without resorting to technology.
	How many students

_1_____conceptually solid, no significant errors

_2_____ minor conceptual errors.

_1_____ shaky command (inconsistent results on multiple problems.)

_1_____clearly unacceptable command of topic.

_5_____TOTAL
	Individual analysis 

By Mike Pulte
October 12, 2004

Reviewed results from exams to assess student’s success.                  


	Objective not wholly satisfied. 

The sample is too small to derive useful results. However the problems being examined were very basic and hence the results cannot be considered acceptable.
	Follow-up to earlier assessment.

The department will continue to monitor student success with these kinds of ideas.  In particular the instructors teaching Calculus 3 now know to stress multiple integrals.  Presumably we will see improvement as a result.

	Students will be able to:

Verify whether or not a given function is one-to-one, onto, or a one-to-one correspondence.  (Part of learning objective 10 approved by the department for all program graduates.)
	Math 205, Spring 04, Using problems from final exams.
	Should be able to prove that the function 
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 is injective
	Out of all students taking the final exam
_15_____conceptually solid, no significant errors

_5            minor conceptual errors.

_6____  _clearly unacceptable command of topic.

_26_____TOTAL
Of these students, looking at math majors:

_6_____conceptually solid, no significant errors

_3           minor conceptual errors.

_3_____clearly unacceptable command of topic.

12_____TOTAL

	Joint analysis (by Mike Pulte and Jim Strayer)
October 12, 2004
Took final exam work given by Prof. Strayer and broke down students efforts  into categories described to the left.


	Objective not satisfied. 
The assessment problem was very basic, so one cannot consider the results acceptable, even though Math 205 was the first theory oriented course for almost all of these students.

It is disturbing that the math majors did not do as well as the class as a whole.  (Most of the other students were computer science majors.).  
	Will re-examine.
These students will be taking more theory oriented courses that will deal with issues like verifying that function is injective.  (Such courses include Real Analysis and Abstract Algebra.)  The department can reassess students in these classes to determine if there is appropriate improvement.


	Students will be able to:

Demonstrate the application of a variety of proof techniques including proofs using mathematical induction.

(Part of learning objective 103 approved by the department for all program graduates.)
	Math 205, Spring 04, Using problems from final exams.
	Should be able to prove that 
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using mathematical induction.
	Out of all students taking the final exam
_8_____conceptually solid, no significant errors

_7          minor conceptual errors.

_11_____clearly unacceptable command of topic.

_26_____TOTAL
Of these students, looking at math majors:

_3_____conceptually solid, no significant errors

_4          minor conceptual errors.

_5_____clearly unacceptable command of topic.

12_____TOTAL

	Joint analysis (by Mike Pulte and Jim Strayer)
October 12, 2004
Took final exam work given by Prof. Strayer and broke down students efforts  into categories described to the left.


	Objective not satisfied. 
The assessment problem was very basic, so one cannot consider the results acceptable, even though Math 205 was the first theory oriented course for almost all of these students.

Interestingly, with this task the math majors fared about as well as the class as a whole.  (Most of the other students were computer science majors.).  
	Will re-examine.

These students will be taking more theory oriented courses that will deal with issues like verifying that function is injective.  (Such courses include Real Analysis and Abstract Algebra.)  The department can reassess students in these classes to determine if there is appropriate improvement.


	Students will be able to:

Verify whether or not a given function is one-to-one, onto, or  a one-to-one correspondence.  (Part of learning objective 10 approved by the department for all program graduates.)
	Math 205, Spring 04, Using problems from final exams.
	Should be able to prove that the function 
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	Out of all students taking the final exam
_15_____conceptually solid, no significant errors

_5            minor conceptual errors.

_6_____clearly unacceptable command of topic.

_26_____TOTAL
Of these students, looking at math majors:

_6_____conceptually solid, no significant errors

_3          minor conceptual errors.

_3_____clearly unacceptable command of topic.

12_____TOTAL

	Joint analysis (by Mike Pulte and Jim Strayer)
October 12, 2004
Took final exam work given by Prof. Strayer and broke down students efforts  into categories described to the left.


	Objective not satisfied. 
The assessment problem was very basic, so one cannot consider the results acceptable, even though Math 205 was the first theory oriented course for almost all of these students.

It is disturbing that the math majors did not do as well as the class as a whole.  (Most of the other students were computer science majors.).  
	Will re-examine.
These students will be taking more theory oriented courses that will deal with issues like verifying that function is injective.  (Such courses include Real Analysis and Abstract Algebra.)  The department can reassess students in these classes to determine if there is appropriate improvement.


Other observations?  Unexpected findings?  Overall what changes/improvements are planned as a result of the assessments shown in the table?

Follow-up on previous assessment efforts might help pin-point problems.  The major concern is with improving the articulation of our courses.  Many of our students who want to major in mathematics of other math-intensive subjects have poor preparation and/or poor study habits.  In order to help more of them to progress appropriately, the department can develop a more systematic statement of course objectives to both keep the students on task and also to provide m ore immediate reinforcement of the lessons learned in previous classes.

An obvious example is the department’s response to the assessment results of students in Math 312 who demonstrated inadequate skill in working with double integrals.  Instructors in Math 142 are giving more attention to the topic.

The latest assessment data makes clear that our students are still struggling with some fairly basic mathematics after their first introduction to theory.  This is to be expected. However the department needs to monitor these students in their later classes to see that they significantly improve their mastery of these kinds of ideas.
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