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DIVISION OF NATURAL SCIENCES AND MATHEMATICS 
2016-2017 ANNUAL PROGRAM ASSESSMENT REPORT - MATHEMATICS 

 
I. EXECUTIVE SUMMARY 
 
The entire Mathematics Department participates in the collection and interpretation of data for the 
assessment of our program.  The only area of concern is math major outcome number 2 (Demonstrate the 
ability to make rigorous mathematical arguments and work with axiomatic systems), because we did not 
meet our target in any of the classes from which we collected data.  This situation will be discussed at a 
Mathematics Department meeting.  Continual monitoring and assessment of data is an important part of 
the Mathematics Department’s approach to supporting student success. 
 
This last academic year, the Mathematics Department changed our program learning outcomes to align 
with the university learning outcomes.  Subsequently, we changed our course goals and our assessment 
plan.  The new assessment plan will be implemented next academic year.  Thus much of our assessment 
efforts in 2017-2018 will be towards setting up the infrastructure for our new assessment model, which 
includes creating rubrics and setting norms for assessment and assessment meetings. 
 

 
II. PROGRAM ASSESSMENT ACTIVITIES AND RESULTS 
 

• Exit Interview for graduating seniors 
An exit interview is given to all graduating seniors. The exit interview’s questions focus on student 
involvement in activities and program involving mathematics (both inside and outside the department), 
plans after graduation, advising (academically and for a career path), and comparing their experience to 
their friends’ experiences in other departments.  The department keeps answers to the exit interview 
questions (without names) electronically.  This last year exit interviews were positive, with students 
noting the close knit nature of the Mathematics Department. No area of concern was noted in this year's 
evaluation of the exit interviews. 

 
• Embedded Assessment 

The Mathematics Department assessed the major program (mathematics major: mathematics track, 
mathematics major: applied mathematics track, and computer science/mathematics major) and the K-
8 Mathematics Education component of the Education degree program. 
 
 
The results for this year’s assessment are summarized in the table below: 

 
Outcome Population Goal Data for 2016-2017 

1. Develop problem 
solving, modeling and 
technological skills. 

 

major 80% of students earn grades of 
C- or better on course-
embedded assessments. 
 

Goal met.  
 
341, fall: 93%  
341, spring: 83.3%  
365: 83% 
366: 95.8% 
 
 

  The most recent 5-year average 
for the ETS Major Field Test in 
Mathematics is at or above the 
60th percentile. 

 

Goal not met – the 5-year 
average on the ETS Major 
Field Test is in the 55th 
percentile.  While our goal is 
not met, it is close to our 
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target.  We have made some 
curriculum changes in the last 
few years, so we hope to see 
this number rise in the future.   

2.Demonstrate the 
ability to make 
rigorous 
mathematical 
arguments and work 
with axiomatic 
systems. 

major 80% of students earn grades of 
C- or better on course-
embedded assessments. 

  
 

Goal not met. 
 
311: 78% 
312: 63% 
344: 56.25% 
345: 71.43% 
 
This year we will discuss the 
implications of these numbers 
and ways to improve them.   

3. Effectively 
communicate, both in 
writing and orally, 
mathematical and 
logical arguments and 
concepts. 

major 80% of students earn grades of 
C- or better on course-
embedded assessments. 
 

Goal met. 
 
S.P.  Papers: 100% 
S.P.  Presentations: 100% 

    
Extended Learning 
Outcome 1:  Problem 
Solving and Problem 
Writing Skills - the 
ability to create and 
understand 
complicated 
situations, which are 
applications of K-8 
mathematical topics 
and to apply learned 
skills and techniques 
to resolve them. 

K-8 
education 

80% of students earn grades of 
C- or better on course-
embedded assessments. 

 

Goal met.  
 
Class 1: 87.5%,100% 
Class 2: 100%,95% 
Class 3: 93.3%, 100% 
Class 4: 100%, 100% 
Class 5: 87.8%, 100% 
 

Extended Learning 
Outcome 2:  Ability 
to Model Problems - 
the ability to translate 
various real-world 
scenarios into 
mathematical models 
that can be explored 
by hands-on models, 
paper-and-pencil 
methods and 
technological 
applications where 
appropriate.  
 

K-8 
education 

80% of students earn grades of 
C- or better on course-
embedded assessments. 
 

Goal not met: 
 
Q1: 66.7%,  
Q2: 66.7%, 
  
 
This is the first year that we 
have not met our target on this 
goal.  Thus we need to keep an 
eye on the situation to make 
sure it is not a trend.     

Extended Learning 
Outcome 3:  
Communication 

K-8 
education 

80% of students earn grades of 
C- or better on course-
embedded assessments. 

Goal met.   
 
494 Lesson Plan: 100% 
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Skills - Ability to 
precisely articulate 
(both in writing and 
orally) K - 8 
mathematical topics 
in a way that is clear 
and understandable to 
elementary and 
middle school 
students. 

 396 Class 1: 100% 
396 Class 2: 100% 
396 Class 3: 100% 
396 Class 4: 100% 
396 Class 5: 100% 

 
 
 

• Action Items  
Several actionable items are of note. 
 
a. We did not hit our 5-year average goal of being in the 60th percentile or higher.  However, we 

were close at the 55th percentile.  We will keep an eye on these numbers to see if further 
action is needed.   

b. An insufficient number of MTH 311, 312, 344 and 345 students performed well enough on 
final exams to meet the stated goal of 80% or more with a C-.  This requires a detailed look at 
the curriculum to see how to improve this situation. 

c. The goal for K-8 Extended Learning Outcomes 2 was not met, but this is the first year that we 
have not met this target.  Thus we will keep a close eye on the situation to see if this is a trend 
or an anomaly.  

d. We will continue to discuss these finding and the implications on our curriculum and 
approaches.   

 
Each of these items, as well as the successes in meeting the goals that were met, will be discussed 
during a fall Mathematics Department meeting.
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APPENDIX 1.  LAS  Embedded Assessment Action Reports 

Archival Summary Report: Departmental Learning Outcomes Assessment 
 
Department:  _Mathematics________         Division:  ___Natural Sciences and Mathematics_____          
 
Department contact: _ Breeann Flesch              Date:   __07/28/2017_________     
 
 

1. Program, major/minor or curriculum components reviewed—indicate which learning outcome(s) 
these components service: 
 

There are several populations served by the Mathematics Department. It is appropriate to assess the 
curriculum related to each population. The identified populations are: 
 
(1) students who major or minor in mathematics or major in mathematics/computer science (related 

curriculum referred to later as “major/minor curriculum”) 
(2) K-8 education majors taking mathematics courses designed for future teachers (referred to later as 

“K-8 math education”) 
 
Because the mathematics major and mathematics education courses serve such different populations we 
have identified a different set of learning outcome for each. The outcomes listed in the course catalog 
apply to population (1) and the extended learning outcomes for pre-service and in-service K-8 teachers 
that can be found on the mathematics department webpage apply to populations (2)-(3). A summary of 
the curriculum components reviewed this year and the learning outcomes assessed is given in the table 
below 
 
Curriculum component Learning outcomes serviced 
major curriculum and secondary education 
curriculum  

Mathematics learning outcomes: 
(1) Develop problem solving, modeling and 

technological skills. 
(2) Demonstrate the ability to make rigorous 

mathematical arguments and work with 
axiomatic systems. 

(3) Effectively communicate, both in writing and 
orally, mathematical and logical arguments and 
concepts. 

K-8 math education  Extended learning outcomes for pre-service and in-
service K-8 teachers: 
1. Problem Solving and Problem Writing Skills - 

the ability to create and understand complicated 
situations, which are applications of K-8 
mathematical topics and to apply learned skills 
and techniques to resolve them.  

2. Ability to Model Problems - the ability to 
translate various real-world scenarios into 
mathematical models that can be explored by 
hands-on models, paper-and-pencil methods and 
technological applications where appropriate.  

3. Communication Skills - Ability to precisely 
articulate (both in writing and orally) K - 8 
mathematical topics in a way that is clear and 
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understandable to elementary and middle school 
students.  

 
2. Assessment methods (type of data reviewed): 

 
Curriculum component Assessment methods 
major/minor curriculum and secondary education 
curriculum 

1. Final exam scores in select upper-division 
courses 
2. ETS Major Field Test in Mathematics scores 
3. Senior project / math education capstone papers 
4. Senior project/ math education capstone 
presentations 

K-8 math education  1. Exam and final exam scores in select courses 
2. Items from course activities including homework 
in select courses 
3. Lesson plan activities in select courses 
4. Mentoring activity in MTH 396 

 
 

3. Actions to be taken by the department: 
 

First we need to discuss math major program outcome 2, because the goal was not met this year 
and has not been met for a few years.  While we have made some curriculum changes in the past 
few years to address this, it would be worthwhile to examine the effectiveness of the changes.    
 
Second, we have totally changed our math program outcomes and subsequently our course goals.  
From this we have developed a new program assessment model, which will start being 
implemented next year.  We will need to work on creating the infrastructure for the new model, 
including rubrics and assessment norms.   

  
4. Expected enhancement to departmental programming or support to other academic units: 

 
 We are currently working on implementing MTH 110.  This class was developed with input from 
 faculty across different divisions and colleges.  We hope this course will suit the quantitative 
 literacy needs of other academic units.   
 

5. Plan for follow-up actions or tracking: 
 

We archive assessment items and scores electronically.  We review the data on an annual basis 
preceding the release of this report to determine whether previous changes are accomplishing 
their goals, and whether our target goals are being met and assessed in a meaningful way. This 
fall we will address how to potentially meet the goals not met last year. 
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APPENDIX 2.  Student Learning Outcomes 
 

 Departmental Assessment Plan:  Mathematics Major Program Student Learning Outcomes 
 

Program Information 

Academic Program (Major) Mathematics, Computer Science/Mathematics 

Degree BS, BA 

Department Mathematics 

Division Natural Sciences and Mathematics 

Academic Year 2016-2017 

Departmental Contact Person  

Name Breeann Flesch 

Title Department Head 

Department Mathematics 

E-Mail Address fleschb@wou.edu 

Extension 89489 

Program Mission Statement and Learning Outcomes 

 

1. Develop problem solving, modeling and technological skills. 
2. Demonstrate the ability to make rigorous mathematical arguments and work with axiomatic systems. 
3. Effectively communicate, both in writing and orally, mathematical and logical arguments and concepts. 
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Program Learning Outcome Assessment 
 

Learning Outcomes published 
in the most recent academic 
catalog. 

Outcome 1 
 
Develop problem solving, modeling and technological skills. 
 

Outcome 2  
 

Outcome 3  
 

 

Target 

80% or above of students earn grades of C- or better on course-embedded 
assessments. 
 
The most recent 5-year average for the ETS Major Field Test in Mathematics 
is at or above the 60th percentile. 
 

Data Source WOU coursework; ETS 

Means of Assessment 

Course-embedded assessments in the form of final exams from the following 
courses:  MTH 341 Linear Algebra I, MTH 365 Mathematical Probability and 
MTH 366 Mathematical Statistics.  Final exams from all students will be used. 
 
MFT in Mathematics.  All graduates take the test. 

Means of Scoring 

Answer keys for the course-embedded assessment.  Assessment done by 
course instructor.  Mathematics is fortunate to be in a situation where 
essentially every question on every exam in these courses addresses one or 
more of the aspects of this outcome.  Therefore, total scores will be reported. 
  
Comparative MFT data provided each year by ETS. 

Evidence Storage 

Exams (scanned in pdf format) and accompanying scoring data maintained in a 
folder on the M-drive. 
  
MFT data maintained on the M-drive. 
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Program Learning Outcome Assessment 
 

Learning Outcomes published 
in the most recent academic 
catalog. 

Outcome 1  
 

Outcome 2 Demonstrate the ability to make rigorous mathematical 
arguments and work with axiomatic systems. 

Outcome 3  
 

 

Target 80% or above of students earn grades of C- or better on course-embedded 
assessments. 

Data Source WOU coursework. 

Means of Assessment 

Course-embedded assessments in the form of final exams from the following 
core courses:  MTH 344 Group Theory, MTH 345 Ring Theory, MTH 311 & 
312 Advanced Calculus I & II.  Final exams from all students will be used. 
 
 

Means of Scoring 

Answer keys for the course-embedded assessment.  Assessment done by 
course instructor.  Mathematics is fortunate to be in a situation where the 
majority of questions on every exam of these core courses address this 
outcome.  Therefore, total scores will be reported. 
 

Evidence Storage 
Exams and accompanying scoring data maintained in a folder on the M-drive. 
  
Scoring data maintained in a folder on the M-drive. 
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Program Learning Outcome Assessment 
 

Learning Outcomes published 
in the most recent academic 
catalog. 

Outcome 1  
 

Outcome 2  
 

Outcome 3 Effectively communicate, both in writing and orally, 
mathematical and logical arguments and concepts. 

 

Target 80% or above of students earn grades of C- or better on course-embedded 
assessments. 

Data Source WOU coursework. 

Means of Assessment 
Senior Papers (from MTH 403 & 404, the mathematics capstone). 
 
Senior Presentations (also from MTH 403 & 404). 

Means of Scoring 

Senior project talks scored with a rubric by the instructor.  Total scores 
reported. 
 
Senior papers scored with a rubric by the instructor.  Total scores reported. 

Evidence Storage 

Exams and senior papers (scanned in pdf format) and accompanying scoring 
data maintained in a folder on the M-drive. 
  
Scoring data maintained in a folder on the M-drive. 
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 Departmental Assessment Plan:  K-8 Mathematics Education Program Student Learning 
Outcomes 

 
Program Information 

Academic Program (Major) Mathematics education service curriculum and Mathematics education math 
focus curriculum 

Degree Component of the BA/BS degree in Education 

Department Mathematics 

Division Natural Sciences and Mathematics 

Academic Year 2016-2017 

Departmental Contact Person  

Name Breeann Flesch 
  

Title Department Head 

Department Mathematics 

E-Mail Address fleschb@wou.edu 

Extension 89489 

Program Mission Statement and Learning Outcomes 

The Mathematics Department at Western Oregon University is committed to the teaching of mathematics and 
the communication of mathematical ideas. Faculty members believe that both the assimilation of mathematical 
knowledge and the enhancement of one’s capacity for mathematical reasoning are essential outcomes of a liberal 
arts education. 
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Program Learning Outcome Assessment 
 

Learning Outcomes published 
in the most recent academic 
catalog. (The learning outcomes 
for the education portion of the 
mathematics curriculum is 
found on the math department 
webpage under “extended 
learning outcomes for pre-
service and in-service K-8 
teachers”) 

Outcome 1 

Problem Solving and Problem Writing Skills - the ability to 
create and understand complicated situations, which are 
applications of K-8 mathematical topics and to apply learned 
skills and techniques to resolve them.  

 Outcome 2 
 

 

Outcome 3 
 

 
 

Target 

. 
80% or above of students earn scores that meet expectations (C- or above 
equivalent on each assessment activity) 
 

Data Source WOU course work (exam scores) – the data will be collected during the term 

Means of Assessment 

 
Course-embedded assessment: MTH 396 is a problem solving course. There is 
a mid-term and final exam devoted to testing problem solving. All students in 
the education program are required to take this course after the MTH 211-212-
213 sequence. Their ability to solve problems is also a reflection on how well 
they learned the basic material in MTH 211-212-213. The assessment for this 
learning outcome will be scores on these two problem-solving exams in MTH 
396.  
 

Means of Scoring 

The exams will be scored by the instructor of the course. The scores will be 
recorded in aggregate for each section of the course as percentages in one of 
three categories: exceeds expectations (A-B range); meets expectations (B- to 
C- range); or below expectations (D-F range) 

Evidence Storage Exams and scores for each section will be scanned and saved electronically on 
the mathematics department drive.  
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Program Learning Outcome Assessment 
 

Learning Outcomes published 
in the most recent academic 
catalog. 

Outcome 1  
 

Outcome 2 
 

Ability to Model Problems - the ability to translate various 
real-world scenarios into mathematical models that can be 
explored by hands-on models, paper-and-pencil methods and 
technological applications where appropriate. 

Outcome 3  
 

 

Target 80% or above of students earn scores that meet expectations (C- or above 
equivalent on each assessment activity) 

Data Source WOU course work and exam scores – the data will be collected during the 
term 

Means of Assessment Course-embedded assessment – two final exam questions from MTH 492 
about cryptography.   

Means of Scoring 

  
The scoring will be done by the instructor. The scores for each activity will be 
recorded in aggregate for each section of the course as percentages in one of 
three categories: exceeds expectations (A-B range); meets expectations (B- to 
C- range); or below expectations (D-F range) 
 

Evidence Storage Copies of assessments items and scores will be saved electronically on the 
mathematics department drive. 
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Program Learning Outcome Assessment 
 

Learning Outcomes published 
in the most recent academic 
catalog. 

Outcome 1  
 

Outcome 2  
 

Outcome 3 
 

Communication Skills - Ability to precisely articulate (both 
in writing and orally) K - 8 mathematical topics in a way that 
is clear and understandable to elementary and middle school 
students. 

 

Target 
80% or above of students earn scores that meet expectations (C- or above 
equivalent on each assessment activity) 
  

Data Source 
 
WOU course work  – the data will be collected during the term 
 

Means of Assessment 

Scores on lesson plan development activities in an upper division mathematics 
education courses (MTH 494). This activity requires students to develop 
mathematics topics for elementary and middle level students. 
Scores on MTH 396 mentoring activity (pass/fail). This activity requires 
students to communicate using written letters with actual elementary grade 
students.  

Means of Scoring 

The scoring will be done by the instructor. The scores for each the lesson plan 
activity will be recorded in aggregate for each section of the course as 
percentages in one of three categories: exceeds expectations (A-B range); 
meets expectations (B- to C- range); or below expectations (D-F range). The 
scores for the mentoring activity will be recorded as percentages earning a pass 
or fail. 
 

 

Evidence Storage 

  
The instructions for the lesson plan activity and the scores for the lesson plan 
and mentoring activity will be stored electronically in the mathematics drive. 
 

 
 
 


