
DEPARTMENT OF MATHEMATICS ASSESSMENT  2009/10.

Mathematics Department Mission Statement

The Department of Mathematics offers through its courses and programs an introduction to the language, ideas, and active process of doing mathematics.  We aim to create a culture that promotes awareness of the great problems of mathematics and the nature of mathematics research as well as providing a solid grounding in contemporary mathematical ideas and techniques.  Our courses are designed to provide students with the tools they need to succeed, whether majors preparing for graduate school, majors preparing to enter the workforce, or non-majors seeking to understand the mathematical viewpoint. 


Learning Objectives.    A student who has completed the mathematics program at Siena will:
1.	Exhibit awareness of the great problems of mathematics, past and present, and the nature of mathematics research. 

2.	Know the major concepts and theorems of the curriculum.

3.	Communicate mathematical ideas with clarity and coherence through writing and speaking.

    4.	 Apply mathematical models to phenomena of the natural world.

 5.	Make conjectures and prove propositions within the axiomatic structures of mathematics.

6.	Use technology appropriately and effectively as a mathematical tool.  

Mathematics  Major  Course Alignment Grid
Required  courses, plus the Colloquim, are in boldface.  Remaining course are electives. X indicates that the goal is addressed in the course.  AX indicates that mastery will be formally assessed in 09/10.

	Course
	Goal 1
	Goal 2
	Goal 3
	Goal 4
	Goal 5
	Goal 6

	
	
	
	
	
	
	

	MATH-110    Calculus I
	X
	AX
	X
	X
	
	X

	MATH-120    Calculus II
	X
	AX
	X
	X
	
	X

	MATH-191    Problem Solving
	X
	
	X
	X
	
	

	MATH-210    Calculus III
	X
	AX
	X
	X
	
	AX

	MATH-230    Linear Algebra
	
	AX
	X
	X
	X
	X

	MATH-390    Foundations  of Math 
	
	X
	X
	
	X
	

	MATH-310   Modern Algebra
	X
	X
	X
	
	X
	

	MATH-320   Math Analysis
	X
	X
	AX
	
	AX
	

	Mathematics Colloqium
	AX
	
	
	
	
	

	MATH-100   Journey to Mathematics
	X
	
	X
	
	
	

	MATH-240   Computer Algebra
	
	
	X
	X
	
	X

	MATH-250   Discrete  Math I
	X
	X
	X
	 
	X
	 

	
	
	
	
	
	
	

	MATH-330    Applied Math I
	
	X
	X
	X
	
	X

	MATH-340    Number Theory
	X
	X
	X
	 
	X
	 

	MATH-350    Discrete II
	X
	X
	X
	 
	X
	 

	MATH-360    Geometry
	X
	X
	X
	X
	X
	X

	MATH-371    Probability
	
	X
	X
	X
	
	X

	MATH-380    Differential  Eqns
	
	X
	X
	X
	
	AX






	MATH-425   Differential Geometry
	X
	X
	X
	
	X
	

	MATH-430   Applied Math II
	
	X
	X
	X
	
	X

	MATH-440   Complex  Variables 
	X
	X
	X
	 
	
	 

	MATH-460   Topology
	X
	X
	X
	
	X
	

	MATH-470    Statistics
	
	X
	X
	X
	
	X

	MATH-480   Math of  Finance
	
	X
	X
	X
	
	X

	MATH-490   Mathematics Seminar
	X
	This
	varies
	by 
	 year.
	



	
Assessment Plan 2009/10 
Department of Mathematics

	
Mission: The Department of Mathematics offers through its courses and programs an introduction to the language, ideas, and active process of doing mathematics.  We aim to create a culture that promotes awareness of the great problems of mathematics and the nature of mathematics research as well as providing a solid grounding in contemporary mathematical ideas and techniques.  Our courses are designed to provide students with the tools they need to succeed, whether majors preparing for graduate school, majors preparing to enter the workforce, or non-majors seeking to understand the mathematical viewpoint.

	Learning Goals
	Assessment Procedures
	Results
	 Feedback

	1.  Exhibit awareness of the great problems of mathematics, past and present, and the nature of mathematics research. 
	Method:  Require attendance at the Colloquium series and assess comprehension with a short report.  Survey the senior class re their knowledge of mathematics history.
Goal:  TBD
	 To be started in 2010/11.

	

	2.  Know the major concepts and theorems of the curriculum.
	Method: 
For Calculus 1,2,3 and Linear Algebra, track student performance on each of the central concepts in the final exam. 
Goal:   At least 80% of students meet or exceed standards for each concept.  (Score > 65%)
	Calculus I, III data was collected for Fall 2009.  Results are attached.  Weakness was shown on 2 of 11 Calc I concepts and 2 of 7 Calc III concepts. 
Results:   Calc I.  9 out of  11 concepts met expectations.
Calc III.  Overall, 59% scored better than 60%
	Poor results in Calc I # 1 were probably due to the wording of  the problem.  We will pay more attention to standard terminology in next year’s exam.  Not sure why # 2 was weak.  In Calc III, results were in line with expectations, and results from the fall are being used to change the emphasis this Spring.

	3.  Communicate mathematical ideas with clarity and coherence through writing and speaking.
	Method:  In the Real Analysis course, the attached rubric will be used to grade the midterm exam.  There will also be an oral portion contribution to the final grade. 
Goal:   At least 80% of students meet or exceed standards.

	Results:  On the written skills portion of the assessment, overall, 73.63% scored C or higher.  One problem depressed total scores.
In the oral assessment, 69.23% scored C or higher.
	The instructor feels that use of the rubric for grading has   improved student performance and dramatically improved his ability to give feedback to students.  We will expand its use into other courses next year.







	
4.  Apply mathematical models to phenomena of the natural world.
	
To be developed during AY 2009/10. (Putnick)
	
To be started in 2010/11
	

	5.  Make conjectures and prove propositions within the axiomatic structures of mathematics.
	  In the Real Analysis course, the attached rubric will be used to grade the Mid Term exam.  Separate scores will be given for writing and reasoning.
Goal:  At least 80% of students meet or exceed standards (= C performance on rubric)
	Results:
On the logical reasoning portion of the assessment, 71.43% of students scored C or higher.  One problem depressed total scores.
	The instructor is not sure what went wrong on the one problem, but will emphasize the topic more next year.
Use of the new rubric has improved the ability of the instructor to give feedback.  Its use will be expanded next year.

	6.  Use technology appropriately and effectively as a mathematical tool.
	Method:  In Calculus III, towards the end of the semester, there will be a graded lab assignment which will measure student ability to perform graphical, symbolic, and numerical analysis using the prescribed technology, This will be graded in a standardized way, with the results saved to a data set.   
Goal: At least 80% of students meet or exceed standards.      (Score > 60%)
	Results:  
50% of students scored above the 60% level.
	The technology goal assessment tool is under still development and was used for the first time this year.    There is some disagreement within the department on the level of technology literacy to expect from mathematics students.  For next year we will develop a list of basic competencies in the use of mathematics technology.  All students will be exposed to these by the end of the calculus sequence.      






Calculus I Final Exam Data – Fall 2009



Each chart shows the number of students with the given score on that question.


  
              

 


 


 


 


	Calculus 3 Assessment
	
	
	
	

	
	
	
	
	

	Fall2009
	
	
	
	

	n=32
	Total Points
	Possible
	Percentage
	

	1. Vector Geometry
	198
	320
	62
	

	2. Vector Functions
	180
	320
	56
	

	3. Limits/Continuity
	240
	320
	75
	

	4. Differentiation
	234
	320
	73
	

	5. Applications of Differentiation
	619.5
	960
	65
	

	6. Integration
	416.5
	640
	65
	

	7. Vector Calculus
	NA
	NA
	NA
	

	8. Estimation of limits,  
	119
	320
	37
	

	derivatives, integrals
	
	
	
	

	Totals
	2007
	3200
	62
	

	
	
	
	
	

	
	
	
	
	

	Percent Correct (Final Exam)
	# of students
	Percentage
	
	% of students

	0 to 9
	0
	0
	
	

	10 to 19
	0
	0
	
	

	20 to 29
	1
	3
	
	

	30 to 39
	4
	12.5
	
	

	40 to 49
	5
	16
	
	

	50 to 59
	3
	9
	50% and above
	69

	60 to 69
	5
	16
	60% and above
	59

	70 to 79
	5
	16
	70% and above
	44

	80 to 89
	7
	22
	80% and above
	28

	90 to 100
	2
	6
	
	

	Total
	32
	
	
	






	Assessment Results: Real Analysis Midterm Exam Spring 2010
	
	

	
	
	
	
	
	
	
	
	
	

	This assessment measures student logic and student writing skill using the attached rubric.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	

	Logic Skills
	
	
	
	
	
	
	Meets 
	
	

	Question #
	
	A
	B
	C
	D
	F
	expectations
	
	

	1
	L
	7
	0
	4
	1
	1
	84.62%
	
	

	2
	L
	3
	6
	1
	1
	2
	76.92%
	
	

	3
	L
	1
	3
	4
	3
	2
	61.54%
	
	

	4
	L
	1
	4
	7
	0
	1
	92.31%
	
	

	5
	L
	3
	0
	2
	4
	4
	38.46%
	
	

	6
	L
	9
	0
	0
	2
	2
	69.23%
	
	

	7
	L
	5
	3
	2
	3
	0
	76.92%
	
	

	
	
	
	
	
	
	
	
	
	

	Total logic
	
	29
	16
	20
	14
	12
	71.43%
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Writing Skills
	
	
	
	
	
	
	
	
	

	1
	W
	3
	3
	5
	1
	1
	84.62%
	
	

	2
	W
	3
	4
	4
	1
	1
	84.62%
	
	

	3
	W
	1
	3
	5
	3
	1
	69.23%
	
	

	4
	W
	1
	3
	6
	1
	2
	76.92%
	
	

	5
	W
	2
	0
	3
	3
	5
	38.46%
	
	

	6
	W
	9
	0
	0
	1
	3
	69.23%
	
	

	7
	W
	3
	6
	3
	1
	0
	92.31%
	
	

	
	
	
	
	
	
	
	
	
	

	Total Writing
	
	22
	19
	26
	11
	13
	73.63%
	
	























Assessment of Oral Skills  - Real Analysis Spring 2010


Students were given a grade according to our rubric for being able to cogently discuss different "level" questions. The grade a student received is the highest level question on which they were "stuck". Also, multiple attempts were allowed. Questions were changed between attempts. The maximum number of attempts by a student was 3.

D level: Stating the definition of the limit of a sequence
D+ level: Stating the definition of the limit of a function
C- level: Proving that a constant sequence converges to a constant.
C level: Proving that the limit of a constant function approaching a real number is the value taken by the constant function.
             or  Proving that the limit as n->infinity of (1/n) is zero.
C+ level: Proving that the limit as n->infinity of (1/(n+1)) is zero.
B- level: Small perturbation of a problem brought to me by the student.
B level: Close analogue of problem brought to me by student, but more than just perturbation of the example.
A- level: Question requiring a new element or point of view, branching off question brought by student. OR Student answers mid level question I give them "on the fly".
A level: Question requiring genuine creativity. (It feels like I'm really working with the student...) Student makes appreciable progress. OR Student makes a dent in a tough problem I give them "on the fly".

Under this "exam scheme", I had the following distribution:
	D
	D+
	C-
	C
	C+
	B-
	B
	B+
	A-
	A

	0
	0
	3
	1
	0
	0
	0
	1
	0
	8



 

Instructor’s comment:      Clearly, I'm still being too nice.


Mathematics Department Grading Rubric for Assignments in Pure Mathematics – Developed May, 2009.
	
	LOGIC
	PROOF
	CONJECTURE
	WRITING
	ORAL SKILLS

	A
	Uses logic correctly as a tool. Understands what needs to be done to get the desired result in standard and non-standard situations.  Correct use of quantifiers and connectives.
	Ability to create abstract proofs requiring ingenuity or a non standard approach.  Examples would be proofs that synthesize knowledge from several sources or use nested standard proof forms.
	 Can make intelligent conjectures and has an idea of what evidence will verify them or how to go in search of a proof.
	Original, legible, grammatically correct work with impeccable logic.  Each statement has a purpose and is justified if necessary.  There is appropriate granularity.  There are no extraneous statements.
	Has a fluent working knowledge of the material so uses no notes.  Can respond to questions and develop ideas “on the fly”.

	B
	Knows the standard proof forms and usually uses logic correctly as a tool.  Mostly has correct use of quantifiers and connectives.
	Ability to do abstract proofs requiring little or no ingenuity.  Examples would be   verifying that sets are equal, verifying axioms, etc: in simple cases.
	Can make intelligent conjectures but is unsure how to proceed to verification.
	The outline is correct but there may be gaps in the logic or steps that are unjustified.   There may be some extraneous statements. The use of mathematical symbols is mainly correct.
	Can speak intelligently without notes.  The presentation is accurate but student does not respond fluently to questioning.

	C
	Can analyze “givens and goals” but does not always choose the appropriate proof form. Frequent errors in use of quantifiers and connectives.
	Exhibits evidence of comprehension of “givens and goals” Can do most concrete proofs.
	Attempts to use the language but often makes conjectures that are trivial or impossible.
	The essential computations are accurate.  There is misuse of symbols and category error in the exposition, but some evidence that a student knows what they are trying to say. 
	Reads from notes but material is largely accurately presented and pertinent.  Can respond only to simple questions.

	D
	Uses logic correctly to perform computations.  Can sometimes analyze “givens and goals” for standard proofs. Makes many errors in use of quantifiers and connectives.
	Has some comprehension of “givens and goals” and attempts concrete proofs.  
	Attempts to make conjectures but usually they have little or no meaning.
	Cannot transition from “fill in the box” mathematics.   Computations are written accurately but attempts at exposition are riddled with misuse of symbols and category error. 
	 Has made some effort but there are mistakes in the presentation and no ability to respond to questioning.

	F
	Cannot even comprehend computational goals.
	Cannot analyze “givens and goals”.
	Cannot make conjectures.
	Complete nonsense.
	Displays almost no evidence of effort, or  total incomprehension of the subject matter.




Technology Goal Assessment.

The chart shows the number of students with the given score out of a possible 10 points.


	Technology Goal
	Fall2009
	
	

	
	
	
	

	n=32
	Points
	Students
	Percentage

	
	0
	0
	0

	
	1
	0
	0

	
	2
	2
	6

	
	3
	3
	9

	
	4
	7
	22

	
	5
	4
	13

	
	6
	5
	16

	
	7
	3
	9

	
	8
	6
	19

	
	9
	2
	6

	
	10
	0
	0

	Average
	
	5.5625
	

	
	
	
	

	Student scores  >  60%
	
	16
	50

	
	
	
	

	
	
	
	




Chain Rule from a table
Average 75%
Students vs Points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	10.0	5.0	6.0	0.0	9.0	1.0	2.0	0.0	2.0	3.0	69.0	Graphing
Average 80.4%
students vs points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	1.0	1.0	2.0	0.0	1.0	3.0	1.0	3.0	2.0	5.0	5.0	10.0	14.0	12.0	11.0	36.0	Position/velocity/acceleration
Average 84.9%
students vs points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	2.0	0.0	4.0	0.0	2.0	2.0	17.0	1.0	4.0	9.0	66.0	Related rates
Average 88%
students vs points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	1.0	1.0	2.0	0.0	2.0	3.0	5.0	5.0	7.0	17.0	64.0	Optimization
Average 60.5%
students vs points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	1.0	9.0	12.0	3.0	9.0	5.0	14.0	7.0	28.0	3.0	16.0	Limit Computation
Average 85.8%
s	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	3.0	2.0	0.0	2.0	0.0	1.0	2.0	3.0	3.0	2.0	3.0	4.0	6.0	4.0	9.0	12.0	4.0	11.0	2.0	11.0	23.0	Calculus III Final Exam
59% scored 60%+
Calculus III Final Exam	0.0	10.0	20.0	30.0	40.0	50.0	60.0	70.0	80.0	90.0	0.0	0.0	1.0	4.0	5.0	3.0	5.0	5.0	7.0	2.0	Technology Assessment	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	0.0	0.0	2.0	3.0	7.0	4.0	5.0	3.0	6.0	2.0	0.0	Continuity and differentiability from graph
Average 37.9%
# Students vs Points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	9.0	17.0	22.0	12.0	12.0	7.0	6.0	4.0	8.0	3.0	7.0	Definition of Derivative
Average 57.5%
# Students vs Points  	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	35.0	2.0	3.0	3.0	0.0	6.0	0.0	3.0	0.0	3.0	52.0	Differentiation Rules
Average 83.7%
Students vs Points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	24.0	25.0	26.0	27.0	28.0	29.0	30.0	31.0	32.0	33.0	34.0	35.0	1.0	1.0	0.0	0.0	0.0	0.0	1.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	1.0	0.0	0.0	1.0	1.0	2.0	1.0	4.0	1.0	1.0	2.0	4.0	4.0	7.0	5.0	6.0	3.0	6.0	5.0	17.0	15.0	18.0	Plot f ' from f.
Average 76.5%
Students vs Points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	0.0	2.0	2.0	2.0	1.0	3.0	2.0	33.0	25.0	25.0	12.0	Implicit Diff & Tangent Line
Average 76.7%
Students vs Points	0.0	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	7.0	1.0	0.0	5.0	3.0	6.0	5.0	11.0	11.0	12.0	46.0	