Applied Mathematics
2018-19 Program Assessment Report

Sction 1- Program Mission

The mission of the Applied Mathematics degree program is to prepare students for immediate participation in
the wokforce, or for graduate study. Employment opportunities include pharmaceutical comgaveesment
agencies (like the National Security Agencysurance companies (as actuaries), publishing companies (as
editors of technical publications) and publielR and higher education.

Graduates will have knowledge and appreciation of the breadth and depth of mathematics, including the
connections between different areas of mathematics, and between mathematiberagidaplines.

(The mission, objectives, and student learning outcomes for the Applied Mathematics program are reviewed



Program Location: Klamath Falls Campus Only

Program Graduates:

2009-  2010-
10



Section 5 -Curriculum Map

Freshman Year

Fall
MATH 251 - Differential Calculug4)
SPE 111 Public Speaking3)
WRI 121- English Compositioii3)
Social Science Electivg)
Elective Credit Hours(3)

Total: 16 Credit Hours
Winter
ENGR 266 Engineering Computation (3)
MATH 252 -Integral Calculug4)
PHY 221 -General Physics wit{a)
WRI 122- Argumentative Writing3)
Social Science Electiv@)

Total: 17/18 Credit Hours
Spring
MATH 253N - Sequences and Seri@s
PHY 222 -General Rysics with Calculug4)
Humanities Elective3)
Social Science Electivg)

Total: 14 Credit Hours

Sophomore Year

Fall
MATH 254N - Vector Calculus | (4)
MATH 310 — Mathematical Structures)
PHY 223 -General Physics with Calcul
Elective(3)

Total: 15 Credit Hours
Winter
MATH 341 -Linear Algebra (4)
MATH 354 - Vector Calculus 1(4)
Elective(4)
Humanities Elective3)

Total: 15 Credit Hours
Spring
MATH 361 - Satistical Methods | (4)
Elective(3)
Elective(3)
Elective(3)
Humanities Elective3)

Total: 16 Credit Hours

Junior Year

Fall
MATH 321 -



Section 6 -Assessment Cycle

The department assesses the 7 Program student learning outcomes ugag @8le. The following table
shows the schedule.

Table 1. Assessment Cycle

Academic Year Assessed

Learning Outcomes ’18-19 ‘ ’19-20 ‘ ’20-21

1. Apply mathematical concepts and
principles to perform symbolic X
computations.



These criteria were measured by performance on a final exam question, and the results for only the math majo
are given in Table 2. Percentages indicate the fraction of students performing at the given level for each
criterion.

There were 12 math majors enrolled in Math 354 this term, though two did not attempt the final, and one othe
was omitted from this analysis. The omitted student was a nontraditional student taking his first math class at
OIT. This was unfortunate because the level of vector lkeasl¢aught at the local community college did not
prepare him for the class, and he did not do well. This assessment looks at the performance of the remaining
nine majors.

On their final exam, the students were each given a standard problem which had three parts. In the first part
they were asked to calculate the volume integral of a function over the region enclosed by a paraboloid and &
plane. In the second part they were given a vegitred function, and asked to calculate the flux through a

disk (which happened to be the base of the volume from the part). For the third part, they were asked to
calculate the flux through a parabolic surface (which happened to be the other boundary from the first part). F
this last part they were warned not tptiv calculate the result directly, but rather use the earlier parts of the
problem and Gauss’s Theorem.

To assess criterion(a) the instructor used student performance on the pecon&tudents had to first

parametrize the disk, then set up, and solve a flux integral. If set up correctly, the calculation was very straig!
forward, hence this part makes a good test of the student’s ability to describe the problem mathematically, th:
is, to describe the disk with a parametrization and use that parzatietrito construct a flux integral.

To assess criterion(b) the instructor used student performance on the first part. The students were presentec
with a volume integral, a region in space, and a function on that region. They were told to change to polar

coordinates and evaluate the integral. This part simply tests whether the students knows how to accomplish
these basically mechanical tasks and get a correct answer. It does not really test any deeper understanding.

To assess criterion(c) the instructor used student performance thmrthpart. It was, for all intents and



The students did quite well on criterion(b). This was not surprising as math students at this level are generall
quite good at calculation. The students also did well on the other criteria, however, though not quite as well &
the pure calculation criterion. It is particularly reassuring that the students did a good job of understanding hc
the quantities they’d calculated fit into another, larger problem, as evidenced by the good performance in
criterion(c). This sort of knowledge synthesis can often be a problem for students who concentrate on
performing rote calculation well.

Outcome 6: Perform abstract mathematical reasoning was assessed in Math 311, in the Winter of 2019. The
instructor was DrJim Fischer. We looked at two indirect measures: student final exam scores and student
course grades. Additionally, we assessed performance on two aiteady from student work.

Final 100 | 100 | 100 | 98 93 83 |82 78 |72 67 |67 |0 0
Exam

Score

Course | A A A A B C B B C C C |F F
Grade

Table 3. Final Exam Scores and Course Grades
There are two performance criteria for this PSLO assessed directly from student work.

a) Present a formal proof of the limit of a function at a point.
b) Present a formal proof that a sequence is a Cauchy sequence.



Table 4 Assessment results of direct measures for Outcome 6.

Table 4indicates student performance related to abstract reasoning is acceptable ( 9/11 or 81%). While there
was some evidence of a lack of proficiency in these direct measures, when considering Table 4, student
performance over all was acceptable.

8. Evidence of Improvement €losing the Loop PSLO 6

In the last assessment cycles winanassessed PSL6 Perform Abstract Mathematical Reasoning we found

that students’ performance was not meeting expectations. The problem occurred in the course Math 311
Introduction to Real Analysis. The instructors for this course felt that the students were not adequately preparec
We decided students needed more instruction on how to write mathematics including appropriate logical
structure of proofs. In 201%é¢ apjied mathematics program committee decided that an introductory course in
abstract reasoning should be developed and required by all majors. During tHe8820& tourse Math 310
Mathematical Structures was created to serve as a prerequisite to MathNaith 310 wa®ffered for the first

time Fall term 2018.

Overall, the program committee feels that adding the Math 310 course was a good idea. Several students
informally mentioned that the Math 310 prerequisite was appropriate. The instructor for Math 311 (J Fischer)
was particularly happy with the fact that students were ready to focus on the Math 311 content at the start of
winter term. There were 13 students enrolled in Math 311, winter 2019. Two of the 13 chose rtizipatpa

with the assignments and they did not pass the course. Of the remaining 11, 2 students were borderline C/D.
The remaining 9 students performance was quite good. 11 out of 13 earned a C wor thetisyurse

9. Datadriven Action Plans: Changes Resulting from Assessment



