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those interpretations and decisions to the course instructor 

and students. We do indicate where each type of problem is 

covered in textbooks used in NDSU mathematics courses so 

that instructors and students can review the material, if nec

essary. 

We have developed a reliable grading system that allows 

mathematics graduate students, with limited training, quick

ly to record information about the students' work and their 

degree of success on each problem. The coding system pro

vides detailed data for later analysis while allowing the 

quick return of corrected papers to the students. The sample 

report for Mathematics 265 cited above includes summary 

comments about students' performance on the tests. 

Info1mation of two kinds is generated by this assessment 

process: (a) a detailed picture of those quantitative skills 

needed for upper-division course work in other departments 

and (b) an assessment of the quantitative capabilities of 

emerging juniors outside the context of specific mathemat

ics courses. The first comes from personal contacts with 

faculty members as we design the test and interpret the 

results; the second is provided by analysis of students' per

formance on the assessment project tests and their quantita

tive backgrounds as shown by university records. 

Mathematics degree programs assessment. We have also 

developed a process for assessing learning in the 

Depa1iment's three degree programs: Bachelors, Masters, 

and Doctoral. Because we have extensive contact with our 

majors and graduate students over more extended periods 

than students in service courses, a priority was to make bet

ter use of existing data rather than developing new, special

ized assessment instruments. Faculty members reviewed the 

Department's instructional objectives, which had been pre

pared as part of early assessment activities for the universi

ty, and identified existing opportunities to assess teaming in 

relation to these stated objectives. We were able to locate 

evidence related to all objectives. The evidence was 

obtained from three main sources: (a) The undergraduate 

introductory proof course (Math 270, sophomore level) and 

our capstone course (Math 490, senior level}; (b) Graduate 

qualifying and final examinations; and (c) Graduate student 

advisors. We developed forms to be completed by faculty 

members (a) teaching targeted courses, (b) preparing and 

grading departmental examinations, and (c) advising gradu

ate students. Appendix B contains a sample rating form for 

the Senior Seminar; forms for other courses and other 

degree programs can be found in the appendix to the DSU 

Case Study on the SAUM web site.2

� www.maa.org/saum/cases/NDSU-B.html 

Deparnnent Instructional Objectives. The Department had 

previously adopted a list of objectives for student learning in 

its three degree programs (see Appendix A). As noted above, 

we designed rating forms that list objectives that might be 

assessed through observations in a particular context (for 

example, the masters comprehensive exam or the capstone 

course.) Faculty are asked to rate students as fail, pass, or 

high pass on each outcome. They are then asked to provide 

descriptive comments about student perfo1mance as shown 

by this assessment or activity to provide evidence that sup

ports their evaluations and to expand on the ratings. These 

forms are available for faculty members to complete while 

they conduct the targeted activities. Faculty ratings and com

ments are based on the standard tools of measurement used to 

assess and evaluate the student performance in a class, such 

as classroom tests, quizzes, written assignments, and group 

\\Ork reports. The Department has course descriptions (called 

TACOs for Time Autonomous Course Outlines) for instruc

tors in all undergraduate courses and uses common exams 

and grading in most introductory courses. These are designed 

to help ensure a degree of uni forrnity for sections taught by 

different instructors and from semester to semester. 

Completed forms are returned to the Department 

Assessment Committee, which analyzes results and pre

pares a summary report to the Chair, Graduate and 

Undergraduate Program Directors, and the Department. 

This process has ensured that a large majority of our 

Department's faculty are involved in assessment activities 

each year. At the same time, the extra demands made on 

individuals by assessment is minimized-most faculty are 

only asked to provide information they obtained for other 

reasons and to review and react to the summary assessment 

report. This is a welcome change for the Chair, in particular. 

who fom1erly took responsibility mostly alone for preparing 

the annual assessment report for the University Assessment 

Committee and university administration. 

Implementation 

The assessment program implementation is being done in 

an ongoing fashion while focusing on one or more courses 

each year, and continuing the data gathering in the courses 

whose assessment has begun earlier. To illustrate our imple

mentation process we provide the assessment activities for 

the academic year 2002-2003. 

Aspect of program to be assessed. We chose to focus this 

year on the three-semester engineering-calculus sequence, 

introductory linear algebra, and differential equations. The 

guiding question for our work was "Do students develop the 

quantitative skills they need for success in later studies in 














