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UHH is currently in a campus-wide assessment effort, and each chair is being asked for 
three deliverables, due Feb 22. The first is a table showing how each student learning 
outcome (SLO) is satisfied by students as they move through the major courses, from 
introduce, to develop and practice, to mastery, where mastery is whatever level we decide 
is appropriate for that outcome for our majors (see deliverable #1 below).  It should be 
noted that we only need to assess each outcome once every 5 years, for example.  It 
should also be understood that this document is a living document and will change over 
time. In fact, deliverable number three is a rubric on our progress.  Most departments will 
be at the beginning level.  The second deliverable is the assessment plan, included below 
and on an accompanying spreadsheet.   
 
The purpose of the assessment effort is self-evaluation and reflection of our major 
program (we will probably want a similar effort for our service mission and gened, but 
first things first), with the ultimate goal to use the data gathered for improvement (they 
call this closing the loop).  The work below is intended as a point of departure for 
discussion, but keep in mind we will need to assess at least one of the outcomes next 
year.   
 
Our student learning outcomes as stated in our last program review, and which are 
published in the 2004 catalog as well as elsewhere are as follows: 
 
1. A general understanding of the different areas of mathematics and how they interrelate, and the 

importance of mathematics in a scientifically-oriented society; 
2. Classical theorem-proving skills, which include the ability to reason mathematically and to apply the 

rigor necessary to construct proofs; 
3. A refined understanding of the problem-solving process; 
4. The ability to independently develop and deliver all pre-college math curriculum, if the professional goal 

is teaching; 
5. A working knowledge of technology appropriate to the field; 
6. The skills necessary to  

a. Read, write, translate, and articulate mathematically-related material, 
b. Solve problems using a variety of techniques, including algebraic, numerical, and spatial reasoning 

through visualization (e.g. graphically), 
c. Make inferences and generalizations. 

 
It has been pointed out that goals can be very general, but student-learning outcomes 
(SLO) need to be specific and measurable. In general they include action words such as 
describe, identify, demonstrate, etc.  Our outcomes are not bad, but it would help if we 
were a little more specific.  For example, we could simply put in front of each of the 
above, the word “Demonstrate”.  However, I found it quite difficult filling in Deliverable 
#1, and so I offered the following changes, with explanations and comments following.  
 



Deliverable #1:  Matrix of Program Outcomes and Courses 
The workshop by Dr. Mary Allen on Feb 4-5, 2008, will address the development of program outcomes. 
 
Degree or Program Name:         Mathematics     (BA)                                                                                           
  
Program / Department Chair:     Dr. Mitchell J. Anderson mitch@hawaii.edu                                                      
  
Revision Date:     February 18, 2008                               
 
Math Major – Traditional Track 
 
Graduating majors should be able to: 
 
Outcome 1 (Knowledge) – Demonstrate mastery of the core material found in single and multi-variable 
Calculus and Linear Algebra. 
 
Outcome 2 (Knowledge) – Demonstrate mastery of the core concepts in Abstract Algebra and Real 
Analysis. 
 
Outcome 3 (Comprehension) –Identify, compare, and contrast the fundamental concepts within and across 
the major areas of mathematics, with particular emphasis on Linear Algebra, Abstract Algebra, and Real 
Analysis. 
 
Outcome 4 (Reasoning) – Use a variety of theorem-proving techniques to prove mathematical results.   
 
Outcome 5 (Communication) – Demonstrate the abilities to read and articulate mathematics verbally and in 
writing.     
 
Courses for 
Majors 

Require 
Elective 

Outcome 
1 

Outcome 
2 

Outcome 
3 

Outcome 
4 

Outcome 
5 

MATH 205\,206 - 
Calculus I-II 

R I I I  I 

MATH 231 - 
Calculus III 

R D I D   

MATH 232 - 
Calculus IV 

R D  D   

Math 300 – 
Ordinary Diff. Eqns. 

E   D  D 

Math 301 – 
Partial Diff Eqns. 

E   D  D 

MATH 310 - 
Discrete Math 

R    I I 

MATH 311 - Intro 
to Linear Algebra 

R I,D,M D I D D 

Math 317 – 
Theory of Eqns. 

E  D D D D 

MATH 421 - 
Probability Thry. 

E     D 

MATH 422 -  
Math.  Statistics 

E     D 

MATH 431\,432 - 
Real Analysis 

R M M M M M 

MATH 442 – 
Geometry II 

E    M M 

MATH 454\,455 - 
Modern Algebra 

R  M M M M 

Phil 345 – 
Symb. Reasoning 

E    I  

 
I = Introduced, D = Developed & Practiced with Feedback, M = Demonstrated at the Mastery 
 
 



Math Major – Teaching Track 
 
Graduating majors should be able to: 
 
Outcome 1 (Knowledge) – Demonstrate mastery of the core material found in single and multi-variable 
Calculus and Linear Algebra. 
 
Outcome 2 (Knowledge) – Demonstrate mastery of the core concepts in Abstract Algebra, Real Analysis, 
Probability, and Statistics. 
 
Outcome 3 (Comprehension) –Identify, compare, and contrast the fundamental concepts within and across 
the major areas of mathematics, including Linear Algebra, Abstract Algebra, Real Analysis, Geometry, 
Probability, and Statistics. 
 
Outcome 4 (Reasoning) – Use a variety of theorem-proving techniques to prove mathematical results.   
 
Outcome 5 (Communication) – Demonstrate the abilities to read and articulate mathematics verbally and in 
writing.   
 
Outcome 6 (Application) – Demonstrate a level of mathematical sophistication consistent with the ability to 
develop and deliver all pre-college mathematics. 
 
Outcome 7 (Technology) Demonstrate an ability to appropriately use technology in the problem-solving 
process, including graphing calculators and CAS, and secondarily spreadsheets, statistical software, and 
proprietary software such as sketchpad. 
 
 
Courses for 
Majors 

Require 
Elective 

Outcome 
1 

Outcome 
2 

Outcome 
3 

Outcome 
4 

Outcome 
5 

Outcome 
6 

Outcome 
7 

MATH 205\,206 - 
Calculus I-II 

R I I I  I I I,D 

MATH 231 - 
Calculus III 

R D I D     

MATH 232 - 
Calculus IV 

R D  D     

Math 300 – 
Ordinary Diff. Eqns. 

E   D  D  D 

Math 301 – 
Partial Diff Eqns. 

E   D  D  D 

MATH 310 - 
Discrete Math 

R    I I I  

MATH 311 - Intro 
to Linear Algebra 

R I,D,M D I D D D  

Math 317 – 
Theory of Eqns. 

E  D D D D D  

MATH 421 - 
Probability  

E M M M  D D  

MATH 422 -  
Statistics 

E M M M  D D M 

MATH 431 –  
Real Analysis 

R M M M M M M  

MATH 441 – 
Geometry I 

E   M M M M M 

MATH 454 - 
Modern Algebra 

R  M M M M M  

Math 496 – 
Tutoring/Teaching 

R D D D  D D M 

Phil 345 – 
Symb. Reasoning 

E    I    

 
I = Introduced, D = Developed & Practiced with Feedback, M = Demonstrated at the Mastery 
 



The SLO for the traditional track may seem skewed towards Algebra and Analysis, but 
those are the only two senior level sequences that are required for the traditional track, 
and if we were to include other courses such as Differential Equations, Geometry or 
Prob/Stats (two of which show up in the teaching track) the assessment matrix would 
indicate that either those are not important courses or that we should make them required.  
This of course should be discussed.  This is the problem with modeling and technology as 
well.  They are lower level skills, don’t appear at all in the required senior level courses 
as major objectives, and very little in 310 or 311, and as such I thought they should 
simply be included as part of outcome 1. 
 
Discussion of the SLO 
 
Outcome 1: Seems reasonable to want to require that our majors are familiar with 
differentiation, the standard anti-differentiation techniques, linear approximation, 
optimization, Taylor Series, multi-variable Calculus, row reduction, co-factor expansion, 
bases, and eigenvalues/eigenvectors.  The list will complete itself during the assessment 
planning process, through department discussion.  Some modeling and technology should 
also be included here, e.g. the ability to model using symbolic, numeric, and graphical, 
and appropriately use technology. 
 
Outcome 2:  The kinds of things we might be interested in here are, for example, compute 
a particular quotient group, use the idea of basis to solve a linear differential equation 
when provided with a particular solution and enough linearly independent solutions to the 
homogeneous, identify the image of a linear transformation using eigenvectors, use 
compactness and continuity to guarantee the existence of optimal solutions, etc. 
 
Outcome 3:  Graduating students should know the major concepts in Algebra and 
Analysis and be able to distinguish between the two.  In particular, they should 
understand that in Algebra the goal is to understand the algebraic structure, while in 
Analysis the goal is more topological and involves the concept of closeness (limit).  It 
may be the case that Outcome 3 should be included in Outcome 2, but again discussion is 
needed here. 
 
Outcome 4:  Probably the most important, and the one with the most parts.  For this 
outcome we would want them to a) (knowledge) know the different techniques such as 
induction, direct, contrapositive, constructive, and contradiction; b) (knowledge) be able 
to provide proofs to intermediate-difficult theorems; c) (synthesis) be able to 
independently provide proofs to previously unfamiliar but basic theorems; d) (evaluation) 
decide whether or not an argument is valid; e) (analysis) be able to identify and explain 
which part of a desired proof is the most difficult to overcome; and f) (analysis and 
synthesis) be able to decide when it is appropriate to use counter-example, and then 
provide one. 
 
Outcome 5: There should be much opportunity in the senior level courses to assess this,  
but the details need to be worked out. 
 
 



Further Discussion on Teaching Track SLO’s:   
 
Outcome 6: this is what they will be expected to do once they enter their teaching careers.  
Topics might include, for example, conic sections and topics in Algebra III, those things 
that they might be required to teach, but are not covered in our major.  In the old days we 
would have put geometry into this list, but now we cover that. 
 
Outcome 7: for future teachers this is critical.  There are two main points, the word 
appropriately cannot be overemphasized, and the other is familiarity with the technology.  
They should master this as tutors in the math lab.  For those not tutoring we might have a 
problem, although everyone needs to do in-service learning.  We may want to make the 
tutoring mandatory. 
 
Deliverable # 2 – Assessment Plan (Please see attachment for schedule summary.) 
 
Outcome 1 (Basic Knowledge).  The assessment plan for this objective is multifaceted.  
Embedded assignments and/or course activities will be used in two sections of Math 206, 
same semester, different instructors, one section of Math 232, and two sections of Math 
311 in subsequent semesters, different instructors.  This formative assessment will occur 
every 5 years, beginning 2008-2009.  Then, as part of an exit exam, seniors will be tested 
every other year beginning 2009-2010.  The exit exam will also test Outcomes 2 and 3.   
 
Outcome 2 (Advanced Knowledge): An exit exam will be given to seniors every other 
year beginning 2009-2010.  Embedded assignments and/or course activities will be 
included in Math 431 and Math 454 in subsequent years, and in Math 421-422 (for 
teaching track majors), and will follow a 5-year cycle beginning 2009-2010. 
 
Outcome 3 (Comprehension): This outcome will be included in the exit exam. Embedded 
assignments and/or course activities will be included in Math 431 and Math 454 in 
subsequent years, as well as two sections of Math 311 in subsequent semesters, and for 
teaching-track majors Math 421-422 and 441, and will follow the same cycle as 
assessment for outcome 2. 
 
Outcome 4 (Reasoning): Embedded assignments and/or course activities will be included 
in Math 431 and Math 454 in subsequent years, and will follow a 5-year cycle beginning 
2011-2012. 
 
Outcome 5 (Communication): Embedded assignments and/or course activities will be 
included in two sections of Math 206, different instructors (formative), and in Math 431 
and Math 454 in subsequent years, and Math 441 (teaching track), and will follow the 
same assessment schedule as outcome 4. 
 
Outcome 6 (Application): Assessment will be included, for teaching track students only, 
in the exit exam.  We will also track the success of our students taking the Praxis exams, 
as well as working with the Education department to develop embedded assignments 
during their teaching credential program.  This last activity will follow a 5-year cycle 
beginning 2010-2011. 



 
Outcome 7 (Technology): Part of this will be included in the exit exam.  This one needs 
further discussion.  We could included embedded assignments in 441 and 422, and we 
obviously could include 206, including the lab, which would be formative, and/or we 
could require something of the tutors during 496, and/or we could develop a course 
around this subject, and/or we could work with the ed dept to include something during 
their student teaching, etc.  This assessment activity is scheduled on a 5-year cycle 
beginning 2013-14. 
 
Status/Progress/Results 
 
The status of the entire assessment plan is “in discussion”.  However, the first assessment 
activity is scheduled for 2008-2009.  Under current consideration: Do we need the 
formative assessment for outcome 1?  Should the exit exam be given annually? Should 
we try using the ETS exit exam, make up our own, or use a combination of both? Is the 
assessment schedule appropriate or should we change the order?  What is the best way to 
assess outcomes 6 and 7?  Should we include other courses in the assessment, such as 
Math 300-301? 
 
 
 
Deliverable #3:  WASC Rubrics (Self-Assessment Checklist) 
 
Degree or Program Name:         Mathematics     (BA)                                                                                           
  
Program / Department Chair:     Dr. Mitchell J. Anderson mitch@hawaii.edu                                                      
  
Revision Date:     January 7, 2008                               
 
Check the status of your program's learning outcomes for each WASC criteria below. 
 
Comprehensive List:         Initial   X   Emerging   X   Developed        Highly Developed 
Assessable Outcomes:   X   Initial        Emerging        Developed        Highly Developed 
Alignment:         Initial   X   Emerging   X   Developed        Highly Developed 
Assessment Planning:        Initial   X   Emerging   X   Developed        Highly Developed 
The Student Experience:   X   Initial   X   Emerging        Developed        Highly Developed 
 
 
See below for explanation of this deliverable. 
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