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This program review reflects a commitment by the University of North Alabama to 

ongoing, integrated, and institution-wide research-based planning and evaluation 

processes. To this end, the Department of Mathematics and Computer Science has 

undertaken this program review to ensure that departmental goals, strategies, and 

projected outcomes are consistent with UNA’s mission and strategic plan. Specifically, 

this document is 
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2. Number of Degrees 
Conferred 

     

       

Bachelor 2003-04 2004-05 2005-06 2006-07 2007-08 Average 

Degrees Awarded 15 7 17 14 19 14.40 

Computer 
Science 

10 3 7 7 6 6.60 

Mathematics 
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5. Average Class Size      

       

Division 2003-04 2004-05 2005-06 2006-
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- to offer the teaching field component for a graduate program in mathematics 

education. 

 

In accordance with these goals, the department offers coursework that supports five areas 

of endeavor as follows: major in computer science, major in mathematics, general 

education component, service courses beyond the general education component, and the 

graduate program teaching field component in mathematics education. 

 

A large portion of departmental resources is directed toward supporting students who are 

not pursuing a major in this department.  For example during the fall of 2008, the number 

of sections offered in support of each of the above stated areas of endeavor was as 

follows: mathematics major – 13; computer science major – 9; general education 

component – 6 in computer science and 48 in mathematics; service courses beyond the 

general education component – 11; and graduate program – 1.   Thus, 75% of the sections 

offered during the fall of 2008 were directed toward non-majors.   

 

 Degree productivity 

 

Related OIRPA five-year data from part 1 above is repeated below for convenience. 

 
2. Number of Degrees 
Conferred 

     

       

Bachelor 2003-04 2004-05 2005-06 2006-07 2007-08 Average 

Degrees Awarded 15 7 17 14 19 14.40 

 

As noted in part 1, the department is probably averaging about 10 graduates each year 

in mathematics.  Recent numbers in CS have been considerably lower.  The CS 

faculty members are certainly aware of this problem, and they are working to attract 

promising computer science majors without sacrificing program content.  

 
3. Majors/Degrees Conferred Ratio     

       

Bachelor 2003-04 2004-05 2005-06 2006-07 2007-08 Average 

Ratio 13.20 22.14 11.76
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content is critical.  Successful graduates of our programs must have a strong knowledge 

base in the discipline in order to succeed in their fields of endeavor.  For example, 

mathematics majors who are certified to teach secondary mathematics must demonstrate 

competence in the mathematics classroom while majors who choose to go to graduate 

school in mathematics must have sufficient background to be competitive at the graduate 

level.  In like manner, computer science graduates must have strong content knowledge 

in order to function in a government/industrial environment while majors who choose to 

continue their pursuit of computer science at the graduate level must have sufficient 

preparation to support continued progress beyond the undergraduate curriculum.  Both 

mathematics and computer science are disciplines where mastery of the subject matter is 

both sequential and necessary.  If the student has not demonstrated a mastery of the 

subject matter, then further study in either field is generally not an option.  Consequently, 

the department is very attentive to course content within each major, and the courses 

offered at UNA are comparable to courses offered in peer institutions.  It should be noted, 

however, that one of the issues insofar as service of our majors is concerned involves 

community college transfers.   

 

The department is very much concerned about the general disconnect between 

community college preparation and university level preparation in mathematics for 

majors in mathematics or computer science.   Community college transfer students who 

receive transfer credit for Calculus 1 (MA 125), Calculus II (MA 126, Calculus III (MA 

227), and Applied Differential Equations I (MA 238) are almost always seriously 

deficient insofar as preparation for continuing the mathematics major is concerned.  

Consequently, transfer students who manage to persevere in the mathematics major 

usually graduate with a low math GPA.  On the other hand, community college transfers 

with very little transfer credit in calculus have a much easier transition to university level 

mathematics.  

 

In recent years, this department has undertaken several initiatives to improve course 

delivery for our students.  For example, the department initiated a Calculus Enhancement 

Seminar course (MA 191) that was intended to help community college students to 

remove deficiencies in their calculus.  The course carried three semester hours credit, and 

it could be taken twice, if needed.  A student enrolled in MA 191 would be allowed to 

attend a regular calculus class and receive 3-hours credit while doing so.  During a three-

year trial period, only one student actually took advantage of this option.  A more 

successful endeavor at the general education component level involved repackaging MA 

100, a credit-bearing remedial course in intermediate algebra, with MA 112, pre-calculus 

algebra, so that both courses can be taken in one semester on an accelerated basis.  After 

a two year trial period, it is apparent that this approach has merit and that there is 

sufficient demand to support continuing to offer one MA100/MA 112 accelerated class 

each semester.  We have also found that transition from MA 100 to MA 112 is easier in 

this accelerated sequence, but students tend to become exhausted by the end of the 

semester.  Still another endeavor has involved the standaement ag
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Oversight Committee composed of current MA 100 teachers to oversee the delivery of 

MA 100.  

 

With regard to student advisement, the departmental goal is to provide advisement and 

guidance for mathematics majors including majors who are also pursuing certification to 

teach secondary mathematics, computer science majors, and pre-professional engineering 

majors.  The department is conscientious about helping majors to plan their programs of 

study, to prepare their semester schedules, and to plan their transition to post-

undergraduate endeavors as graduation approaches.  Advisement for pre-professional 

engineering students includes planning for a smooth transition from UNA to the intended 

professional engineering school while also building a strong program at UNA in the 

event that the student chooses to remain at UNA.  Advisement is conducted in a one-on-

one format.  Each major has an assigned faculty advisor.  Advisement is mandatory.        

 

 Outcome information including student performance on 

licensure/certification exams, job placement of graduates, student, alumni 

and employer surveys 

 

Graduates in computer science have no problem becoming employed in the field 

especially when they are willing to leave this area.  CS graduates with strong GPA’s in 

computer science usually find employment in CS at higher starting salaries than the 

current salaries of their CS professors.  Many of our CS graduates are employed in 

Huntsville.  Mathematics graduates who enter the teaching profession at the secondary 

level are readily employed.  Mathematics graduates who do not pursue certification at the 

secondary level usually either enter graduate school to pursue graduate study in 

mathematics or a mathematics-related area or find employment in a government/industry 

applied mathematics/statistics position. 
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Faculty activities in relation to service courses beyond the general studies component 

courses have generally involved ensuring that our courses are comparable to the courses 

that are offered by peer institutions.  Since these courses tend to be multiple section 

courses with a relatively small number of sections, standardization has not been a 

significant issue.  On the other hand, MA 306, Mathematics for the Elementary School 

Teacher, has been a course where improvements in curriculum content and course 

objectives were obviously needed.  About three years ago, this department started the 

process of improving our MA 306 course offering by critically examining curriculum 

content for successful programs at peer institutions,  by investing in up-to-date hands-on 

materials for the course, and by opening channels of communication with the Department 

of Elementary Education.  Recently, the department’s Elizabeth Gaines Mann 

Professorship was awarded to a faculty member who devoted her associated release time 

to improving MA 306.  The department has also established a MA 306 Oversight 

Committee to continue departmental efforts to improve this service course. 

 

Faculty ownership of departmental programs has been a primary consideration in the 

establishment of oversight committees.  This mission of this department is too broad for 

any one person, including the department chair, to keep track of all programs.  Therefore, 

shared governance and faculty ownership of programs are essential ingredients to 

offering high quality programs.  Consequently, issues involving a departmental program 

are referred to the appropriate committee and recommendations for change are originated 

by the committee.  Current standing program-
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During the last five years, several members of this department have attended professional 

meetings that were directed toward teaching activities and professional development.  

Ms. Karen Driskell, Instructor in Mathematics, attended the National Association for 

Development Education annual conference in March of 2007 while Dr. Cindy Stenger, 

Associate Professor of Mathematics, participated in an invitation only conference, The 

Future of High School Mathematics: New Priorities and Promising Innovations, in 

September of 2008.  In January of 2009, Dr. Stenger attended the joint meetings of AMS 

and MAA in Washington, D.C.  Ms. Jayne Prude, Assistant Professor of Mathematics, 

attended two national conferences sponsored by NCTM (National Council of Teachers of 

Mathematics - Atlanta, GA in 2007 and Salt Lake City, Utah in 2008) in order  to 

participate in workshops that covered all areas of teaching mathematics from elementary 

school through college pre-service mathematics classes.   Dr. Janet Jenkins, Instructor in 

Computer Science, attended the ABET Commission Summit for Computing in October 

of 2008.      

  

The department has also participated in several learning community endeavors.  Ms. 

Katie Motlow taught in a learning community during the fall of 2008 involving MA 112 

and EN 111. Ms. Karen Driskell 
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P.G. Bradford, B.M. Grizzell, G.T. Jay, J. Truitt Jenkins: ``Pragmatic Security for 

Constrained Wireless Networks”, Chapter 4 in Security in Distributed, Grid, and 

Pervasive Computing, edited by Yang Xiao, Auerbach – Taylor & Francis, 69-86, 2007. 

 

Dr. Patricia Roden 

 

Roden, P.L., Virani, S., Etzkorn, L.H., Messiner, S., “An Empirical Study of the 

Relationship of Stability Metrics and the QMOOD Quality Models over Software 

Developed Using Highly Iterative or Agile Software Processes,” Seventh IEEE 

International Working Conference on Source Code Analysis and Manipulation, 2007, 

SCAM 2007, September 30-October 1, 2007, pp171-179. 

 

 Roden, P.L., Etzkorn, L.H., Virani, S., Messiner, S., and Vinz, B., “A Validation of the 

Entropy
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Dr. Gary Childs presented a paper on “Solutions of Differential Equations Using 

Hypergeometric-type Functions,” at the National Mathematics Meetings in San Antonio, 

Texas, in January of 2006. 

 

Dr. Patricia Roden attended and presented a paper at the Seventh IEEE International 

Working Conference on Source Code Analysis and Manipulation (SCAM) 2007. 

 

Dr. Patricia Roden presented a paper at the IASTED International Conference on 

Software Engineering and Applications (SEA) 2007. 

 

 

Dr. Cindy Stenger was one of seven contributing authors on Paper Presentation, Thinking 

Processes of GCM: A cognitive inquiry.  The 5
th

 International Conference on Creativity 

in Mathematics and the Education of Gifted Students, Haifa, Israel, February 24-28, 

2008.  

 

Dr. Cindy Stenger was one of three contributing authors on Paper Presentation, Students’ 

Conception of Infinite Iteration: A follow-up study.  RUME 2005.  Phoenix, AZ. 2005. 

 

Dr. Cindy Stenger. Paper Presentation, “Students Conceptions of the Natural Numbers in 

a Problem Involving Infinite Iteration, Part I.”  Southeastern Sectional Meeting of the 

Mathematical Association of America.  Clarksville, TN. 2004. 

 

Dr. Cindy Stenger. Paper Presentation, “Students Conceptions of the Natural Numbers in 

a Problem Involving Infinite Iteration, Part II.”  Southeastern Sectional Meeting of the 

Mathematical Association of America.  Clarksville, TN. 2004. 

 

 Dr. Cindy Stenger. Paper Presentation, “Improving Mathematical Thinking Through 

Involvement in a Cooperative Research Project.”  Mathfest 2002
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 Laboratories 

 

The department has a computer laboratory located in MAB 7, and a smart classroom 

located in MAB 10.  The lab is utilized primarily for CS 110, Introduction to Computers, 

and also for other CS classes as needed.  The smart classroom is dedicated to the CS 

program.  These facilities are adequate for our needs.  

   

 Equipment 

 

Since the relevance of the CS program, is directly related to the quality of supporting 

technology, our primary concern is that the hardware in MAB 7 and 10 be replaced as 

early as feasible.  Equipment in other mathematics/computer science classrooms is 

largely limited to computers and projectors.  Two of our classrooms also feature a 

Sympodium and Tegrity.    

 

Another issue involves the adequacy of white boards.  We have found that white boards 

are especially sensitive to variations in room temperature.  More specifically, cold white 

boards will not erase.  While we are certainly aware that chalk boards and computer 

equipment are not a good working combination, it has also become crystal clear that our 

teaching mission involves a whole lot more than simply having acceptable compatibility 

between board utilization and computer technology.     

 

 Space 

 

Space is not adequate for the Department of Mathematics and Computer Science.  Our 

adjunct faculty members have no assigned office space.  We are utilizing every office 

that we have to accommodate regular faculty.  We are also short of classroom space.  

Every classroom is being fully utilized each day until two o’clock in the afternoon.  We 

are also utilizing classrooms in Stevens Hall and Bibb Graves Hall when available.  In 

addition, some classrooms and offices in the Mathematics Building tend to be too cold in 

the winter and too warm in the summer.    

  

 Support personnel 

 

The department has one full-time academic secretary and one student lab worker.  These 

support personnel are adequate for the current needs of this department.   

 

5. List any notable achievements by the department 

 

 Departmental achievements 

 

A number of departmental achievements have already been noted in this report as 

follows:  

 Developmental of departmental evaluative criteria for reappointment, 

tenure, and promotion – Tenured faculty members have established a 
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department.  For example, faculty with considerable training in computer science should 

be teaching computer science; faculty members with strong backgrounds in statistics 

should be teaching the department’s statistics courses; faculty with backgrounds in 

mathematics education and/or considerable experience teaching mathematics in public 

schools should be involved in the graduate component and undergraduate post-general 

studies education service courses; and faculty with a strong interest in teaching lower 

level mathematics service course should be teaching in program areas 1 and 2.   

 

Student demand for servic
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change their major and need to take MA 110 after having taken MA 100.  Students with 

ACT math scores between 16 and 21, inclusive, are strongly advised to begin with either 

MA 100 or MA 105.   

 

The department has conducted several studies of student performance in MA 100/105 to 

investigate whether or not placement criteria 
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the computer science major, the mathematics major, and the general education 

mathematics component.  Other program areas will be addressed when appropriate.  

 

 Mission statement for the program:  Reference its relationship to college 

and institutional mission, as well as state priorities where appropriate 

 

According to the 2008/2009 Undergraduate Catalog, the institutional mission involves 

“engaging in teaching, research, and service in order to provide educational opportunities 

for students, an environment for discovery and creative accomplishment, and a variety of 

outreach activities meeting the professional, civic, social, cultural, and economic 

development needs of our region in the context of a global community.”   In the context 

of this statement of mission, this department is committed to providing quality 

educational opportunities for its students, both majors and non-majors.  To this end, this 

department is open to purposeful change in its programs given evidence that such change 

is likely to benefit the university community, especially our students. 

        

 Goals and objectives of the program relative to teaching, research and 

public service, and assessment of program performance in relation to 

them 

 

Given the understanding that this item addresses how the goals and objectives of 

departmental programs complement faculty performance in the three areas of endeavor 

whereby faculty are evaluated for reappointment, tenure, and promotion, at least three 

general points are evident.  First, realistic assessment of effectiveness in teaching within 

the context of our programs is a sensitive matter especially since the university’s 

assessment strategies are so closely tied to student evaluations.  Many of our students 

would not choose to take a mathematics course, but they are compelled to take at least 

one course in order to satisfy either a general education requirement or a specific 

requirement prescribed by their major.  When this fact is coupled with considerable 

likelihood of under-preparation in mathematics, low student evaluations of faculty 

teaching effectiveness are a likely outcome in the evaluation process.  Indeed, several 

mathematics faculty members believe that the following two questions should be a part of 

the student evaluation process: 1) Do you like your teacher?  2) What grade do you 

expect to receive in this course?  Clearly, the responses to these two questions provide a 

basis for evaluating student perceptions as a measure of teaching effectiveness.  Since a 

primary goal of this department is to offer strong academic programs in mathematics and 

computer science and student success in these courses depends heavily on preparation 

and willingness to engage the subject matter, our faculty may fare less well compared to 

other faculty at UNA insofar as student evaluation of teacher effectiveness is concerned.  

Consequently, it is not unreasonable to expect a measure of discordance between the 

goals and objectives of our programs and student perception of teacher effectiveness 

especially in our lower-level general studies and pre-general studies programs. 

 

Second, mathematics and computer science are two highly-structured, well-defined 

disciplines where undergraduate program goals and objectives have little influence 

insofar as complementing faculty research and scholarly endeavors is concerned.  In each 
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discipline, there is very little opportunity to develop and introduce “cutting-edge” 

concepts in the undergraduate classroom.  Indeed, scholarly activity that rises to the level 

of publishable research is generally far beyond undergraduate course content.  Many of 

the mathematical concepts that we teach have been in the literature for hundreds or even 

thousands of years.  For example, algebraic and geometrical concepts go back more than 

3000 years to the ancient Babylonians and Egyptians; calculus was invented in the early 

part of the 17
th

 century; research in abstract algebra extended beyond the undergraduate 

level m
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skills for formulating and solving computer problems, and produce graduates who can 

function effectively and responsibly as computer science professionals.  

 

Student Learning Outcomes: Upon completion of a major in computer science, students 

will be able to achieve:  

 

1. An ability to apply knowledge of computing and mathematics appropriate to 

the discipline. 

2. An ability to analyze a problem, and identify and define the computing 

requirements appropriate to its solution.  

3. An ability to design, implement and evaluate a computer-based system, 

process, component, or program to meet desired needs. 

4. An ability to function effectively on teams to accomplish a common goal. 

5. An understanding of professional, ethical, legal, security and social issues 

and responsibilities.  

6. An ability to communicate effectively with a range of audiences. 

7. An ability to analyze the local and global impact of computing on 

individuals, organizations, and society. 

8. Recognition of the need for and an ability to engage in continuing 

professional development. 

9. An ability to use the current techniques, skills, and tools necessary for 

computing practice. 

10. An ability to apply mathematical foundations, algorithmic principles, and 

computer science theory in the modeling and design of computer-based 

systems in a way that demonstrates comprehension of the tradeoffs involved 

in design choices. 

11. An ability to apply design and development principles in the construction of 

software systems of varying complexity. 

 

Mathematics Major Student Learning Outcomes 

 

Statement of Purpose: The goal of the mathematics major is to enable students having 

strong mathematical ability to develop the skills needed to continue the study of 

mathematics at the graduate level.  The undergraduate who succeeds in the mathematics 

major will also have sufficient training to be qualified to teach mathematics at the 

secondary level or to work in an entry level mathematics position in industry or 

government.  This means that a qualified mathematics major should be able to 

demonstrate an appropriate level of achievement in mathematics, to communicate a clear 

understanding of mathematics, to reason inductively and deductively, and to apply 

mathematics in a variety of situations. 

 

Student Learning Outcomes: Upon completion of a major in mathematics, students will 

be able to: 

 

1. Demonstrate an acceptable level of mastery of mathematical skills and 

concepts. 
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2. Communicate mathematical ideas with clarity and accuracy in a logical, well 

organized format. 

3. Apply inductive and/or deductive reasoning skills in the development of 

rigorous mathematical arguments. 

4. Draw upon a wide range of mathematical skills in the solution of applied 

problems.  

 

The above student learning outcomes are each addressed at an appropriate level within 

each core course required for the mathematics major.   

 

General Education Mathematics Component Student Learning Outcomes 

 

Statement of Purpose:  The general studies mathematics component is designed for 

students to develop the capacity for mathematical thinking and to gain an understanding 

of its role in solving real-world problems.   

 

Student Learning Outcomes: Upon completion of the general education mathematics 

component, students will be able to: 

 

1. Use mathematics to solve problems and determine if the solutions are reasonable. 

2. Apply mathematical concepts to the solution of real-life problems. 

3. Identify connections between mathematics and other disciplines. 

4. Use technology, where appropriate, to support mathematical reasoning and 

problem solving. 

5. Apply mathematical and/or basic statistical reasoning to analyze data and graphs.  

 

The above student learning outcomes are each addressed at an appropriate level within 

each mathematics course that is included in the general education component.   

 

 

 Governance structure of the program 

 

Computer Science Major Program 

 

The Department of Mathematics and Computer Science has primary responsibility for 

governance of the computer science major program and the general studies computer 

science program.  The Computer Science Major Committee has a major role in the 

governance process.  All computer science faculty members belong to this committee. 

Recommendations for modifications in the compe facul.3 
ET
BT445.0b8mpe
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course.  The oversight committee for each course has responsibility for assessment of the 

previously identified student learning outcomes.      

 

 Admissions requirements (including limited access requirements if 

applicable) 

 

There are no special admissions requirements other than UNA’s current admission 

standards for programs in the Department of Mathematics and Computer Science.  It 

should be noted, however, that mathematics placement is based on a student’s level of 

mathematics preparation as indicated by the ACT math score.   

 

 Degree requirements (including limited access requirements if applicable) 

 

Computer Science Major Program 

 

Degree requirements for the Computer Science major include 42 semester hours of major 

core requirements beginning with CS 155, Computer Science I.  Prescribed supporting 

courses for this major consist of 14 semester hours of mathematics including MA 125, 

Calculus I, MA 126, Calculus II, MA 345, Applied Statistics I, and MA 431, Advanced 

Linear Algebra.  

 

Mathematics Major Program 

  

Degree requirements for the Mathematics Major include 36 semester hours of major core 

requirements beginning with MA 125, Calculus I.  Computer Science I, CS 155, is a 

prescribed supporting course for all mathematics majors.  Prescribed supporting courses 

for mathematics majors who are also pursuing secondary certification consist of 7-9 

semester hours of mathematics including MA 425, Materials and Methods for Teaching 

Secondary Mathematics, and either MA 112, Pre-Calculus Algebra, and MA 113, Pre-

Calculus Trigonometry,  or MA 115, Pre-Calculus Algebra and Trigonometry.  

 

General Education Mathematics Component Program 

 

The General Education Component requirements for an undergraduate degree at UNA 

include at least 3 semester hours of credit in a general studies mathematics course.   The 

general studies mathematics courses are: MA 110, MA 112, MA 113, MA 115, MA 125, 

MA 126, MA 227, MA 237, or MA 238. 

 

 Curriculum (including common prerequisites) 

 

Computer Science Major Program 

 

Major Core Requirements (Prerequisites are shown in parentheses): 

CS 155 - Computer Science I (CS 120 and MA 112 or departmental approval)  

CS 245 - Introduction to Discrete Structures (CS 155 and MA 112) 

CS 255 - Computer Science II (C or better in CS 155) 





Program Review – 
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Unlike computer science, there is no accrediting agency for mathematics.  Consequently 

no external constituents are directly involved in establishing goals, objectives, learning 

outcomes and curriculum for the mathematics major program; however, this program is 

influenced by several outside sources.  For example, curriculum requirements imposed by 

the State Department of Education on our teacher certification programs are included 

where appropriate in our course syllabi.  Other influences include existing programs at 

other peer institutions, information gained by attendance of our faculty at professional 

meetings where program requirements are discussed, and to a great extent, our perception 

of the preparation that our 
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prepared students in mathematics could elect to enter a major that required little or no 

mathematics background, take a mathematics course that was more realistic (and 

practical) for them, and satisfy their mathematics requirement and move on.  

Furthermore, students who needed more mathematics took it as a requirement for their 

majors.  Today, many of our mathematically at-risk students have been essentially 

stymied by their mathematics general studies requirement.  Simply put, some students 

with ACT math scores below 18 may be overwhelmed by mathematics requirements that 

seem insurmountable.  The consequence is poor attendance, low performance and high 

attrition in their mathematics classes.  
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General Education Mathematics Component Program 

 

Whether or not community college articulation is an issue in the General Education 

Mathematics Component Program depends on the level of mathematics preparation that 

students need to continue in their chosen majors.  Students who require additional 

mathematics courses at UNA are usually under-prepared; however, the extent to which 

under-preparedness in mathematics affects future success at UNA depends on the 

additional mathematics courses needed.  For example, students who require one or more 

courses in calculus are usually just as disadvantaged as transfer majors in mathematics or 

computer science while students who need a course in statistics are better able to cope.        

 

Based on a departmental analysis of CAAP Exam mathematics scores for fall of 2004, 

the department has evidence to indicate that community college articulation is an issue 

insofar as assessment of the general studies mathematics preparation of transfer students 

is concerned.  This analysis of the CAAP exam results revealed several important 

findings.  First, the exam is directed toward students who have completed MA 112, and 

students who have completed MA 110 are at a disadvantage insofar as performance on 

the CAAP Exam is concerned. Second, the distribution of test scores for UNA students 

who had earned credit in MA 112 compared favorably to the norm population (based on 

non-parametric statistical analysis using the Kolmogorov goodness-of-fit test).  Using the 

same test procedure, we found that students who had earned credit in MA 110 did not 

perform as well as the norm population.  Third, transfer students did not perform as well 

as the norm population; however, we did not attempt to separate MA 110 and MA 112 

transfer students for additional analysis.         

 

 Program productivity including number or majors and degrees conferred 

 

Information provided under Section 1 is repeated below for convenience. 

  
2. Number of Degrees 
Conferred 

     

       

Bachelor 2003-04 2004-05 2005-06 2006-07 2007-08 Average 

Degrees Awarded 15 7 17 14 19 14.40 

Computer 
Science 

10 3 7 7 6 6.60 

Mathematics 5 4 10 7 13 7.80 

 

The department is probably averaging about 10 graduates each year in mathematics.  

Recent numbers in CS have been considerably lower.  The CS faculty members are 

certainly aware of this problem, and they are working to attract promising computer 

science majors without sacrificing program content.  

 

9. Program Evaluation  
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 Describe briefly the department’s continuous improvement plan utilized 

to assess and improve the program on an on-going basis.  Summarize 

improvements made as a result of the continuous improvement plan 

 

In the early 1960’s under the leadership of Dr. John Locker, this department began 

utilizing a de facto continuous improvement plan for improving its programs.  Over the 

years, this plan evolved as the character and mission of the departm
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Modes for Assessment:  Various modes of assessment will be used in determining the 

extent students meet each learning outcome.  These include: the Major Field Test (MFT), 

a standardized multiple choice exam, department-developed group and individual 

assignments and test questions embedded within various senior level courses, and a 

department developed survey to be administered in the beginning major course (CS 155) 

and at the end of a senior level course (CS 455).  A committee of tenured faculty along 

with current CS course instructors who are normally involved in teaching CS majors will 

jointly develop and validate assignments, surveys and test questions used to assess 

learning outcomes.     

 

Student Learning Outcome 1: An ability to apply knowledge of computing and 

mathematics appropriate to the discipline - The Major Field Test (MFT) will be used to 

assess students’ ability to apply knowledge of computing and mathematics.  

Performances on these tests will be correlated with the CS GPA and Math GPA to 

investigate the extent to which these measures are in concordance.  For example, students 

with high GPAs should also perform well on these tests, and students with GPAs in the 

interval from 2.0 to 2.5 should perform considerably lower on these tests. A committee of 

tenured faculty who are normally involved in teaching computer science majors will 

jointly plan assessment methodology and jointly assess this learning outcome.  An 

assessment of this learning outcome will occur each semester after this test has been 

administered.    

 

 

Student Learning Outcome 2: An ability to analyze a problem, and identify and define the 

computing requirements appropriate to its solution - CS 455, Software Engineering, is the 

logical, senior-level course for embedded assessment of students’ ability to analyze a 

problem, and identify and define the computing requirements appropriate to its solution.  

Well-defined assignments where students develop their ability to work on large problems 

will be used to assess this learning outcome.  A committee of tenured faculty, likely to 

include the current instructor, who are normally involved in teaching CS majors will 

jointly plan assessment methodology and assess this learning outcome.  An assessment of 

this learning outcome will occur each year during the spring term. 

 

Student Learning Outcome 3:  An ability to design, implement and evaluate a computer-

based system, process, component, or program to meet desired needs - CS 455, Software 

Engineering, is also the logical, senior-level course for embedded assessment of students’ 

ability to design, implement, and evaluate a computer-based system, process, component 

or program to meet defined needs.  Well-defined assignments where students develop 

their ability to design, implement, and evaluate such systems will be used to assess this 

learning outcome.  As in learning outcome 2, a committee of tenured faculty, likely to 

include the current instructor, who are normally involved in teaching CS majors will 

jointly plan assessment methodology and assess this learning outcome.  An assessment of 

this learning outcome will occur each year during the spring term. 
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Student Learning Outcome 4: An ability to function effectively on teams to accomplish a 

common goal - CS 455, Software Engineering, is also the logical, senior-level course for 

embedded assessment of students’ ability to work effectively on teams.  Well-defined 

assignments where students develop their ability to work on teams will be used to assess 

this learning outcome.  As in learning outcome 2 and 3, a committee of tenured faculty, 

likely to include the current instructor, who are normally involved in teaching CS majors 

will jointly plan assessment methodology and assess this learning outcome.  An 

assessment of this learning outcome will occur each year during the spring term. 

 

Student Learning Outcome 5: An understanding of professional, ethical, legal, security 

and social issues and responsibilities - The professional, ethical, legal, security, and social 

responsibilities of computer science professionals are taught in a variety of courses 

including CS 155, 255, 355, 410, and 455.  A well-defined survey will be developed to 

determine the students’ level of understanding related to this outcome.  A committee of 

tenured faculty who are normally involved in teaching CS majors will jointly plan 

assessment methodology and assess this learning outcome.  An assessment of this 

learning outcome will occur each year during the fall and spring terms in the CS 155 

course and during the spring in the 455 course. Common statistical measures will be used 

to compare the results from students at the beginning of their computer science studies to 

the results from students near the end of their studies. 

 

Student Learning Outcome 6: An ability to communicate effectively with a range of 

audiences - CS 410, Programming Languages, is the logical, senior-level course for 

embedded assessment of students’ ability to communicate effectively.   A well-defined 

assignment where students develop their oral and written communication skills will be 

used to assess this learning outcome.  A committee of tenured faculty, likely to include 

the current instructor, who are normally involved in teaching CS majors will jointly plan 

assessment methodology and assess this learning outcome. An assessment of this learning 

outcome will occur each year during the fall term. 

 

Student Learning Outcome 7: An ability to analyze the local and global impact of 

computing on individuals, organizations, and society - The local and global impact of 

computing on individuals, organizations, and society is discussed in a variety of courses 

including CS 155, 255, 355, 410, 455, and 470.  A well-defined discussion question will 

be developed to determine the students’ ability related to this outcome. A committee of 

tenured faculty who are normally involved in teaching CS majors will jointly plan 

assessment methodology and assess this learning outcome.  An assessment of this 

learning outcome will occur each year during the spring term in the CS 470 course. 

 

Student Learning Outcome 8: Recognition of the need for and an ability to engage in 

continuing professional development - The need for and ability to engage in continuing 

professional development is discussed in a variety of courses including CS 155, 255, 355, 

410, and 455.  As in outcome 5, a well-defined survey will be developed to determine the 

students’ ability related to this outcome. A committee of tenured faculty who are 

normally involved in teaching CS majors will jointly plan assessment methodology and 

assess this learning outcome.  An assessment of this learning outcome will occur each 
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year during the fall and spring terms in the CS 155 course and during the spring in the 

455 course. Common statistical measures will be used to compare the results from 

students at the beginning of their computer science studies to the results from students 

near the end of their studies. 

 

Student Learning Outcome 9: An ability to use the current techniques, skills, and tools 

necessary for computing practice - CS 455, Software Engineering, is also the logical, 

senior-level course for embedded assessment of students’ ability to use current 

techniques, skills and tools necessary for computing practice.  Well-defined assignments 

where students develop their ability to use current techniques, skills and tools will be 

used to assess this learning outcome.  As in learning outcome 2, 3 and 4, a committee of 

tenured faculty, likely to include the current instructor, who are normally involved in 

teaching CS majors will jointly plan assessment methodology and assess this learning 

outcome.  An assessment of this learning outcome will occur each year during the spring 

term. 

 

Student Learning Outcome 10: An ability to apply mathematical foundations, algorithmic 

principles, and computer science theory in the modeling and design of computer-based 

systems in a way that demonstrates comprehension of the tradeoffs involved in design 

choices - The Major Field Test (MFT) will also be used to assess students’ ability to 

apply mathematical foundations, algorithmic principles, and computer science theory in 

the modeling and design of computer-based systems in a way that demonstrates 

comprehension of the tradeoffs involved in design choices. As in Learning Outcome 1, 

performances on these tests will be correlated with the CS and Math GPA to investigate 

the extent to which these measures are in concordance.  An assessment of this learning 

outcome will occur each semester after this test is administered.  

 

Student Learning Outcome 11: An ability to apply design and development principles in 

the construction of software systems of varying complexity - CS 470, Advanced 

Algorithms and Artificial Intelligence, is the logical, senior-level course for embedded 

assessment of students’ ability to apply design and development principles in the 

construction of software systems of varying complexity. A well-defined assignment 

where students develop these abilities will be used to assess this learning outcome.  A 

committee of tenured faculty, likely to include the current instructor, who are normally 

involved in teaching CS majors will jointly plan assessment methodology and assess this 

learning outcome. An assessment of this learning outcome will occur each year during 

the spring term. 

 

Mathematics Major Program  

 

The implementation of department plans for assessing student learning outcomes in the 

mathematics major began with the fall of 2008.  These assessments are outlined below.   

 

Student Learning Outcome 1: Demonstrate an acceptable level of mastery of 

mathematical skills and concepts - The Major Field Test (MFT) and Praxis II exam 

(PIIE) will be used to assess student mastery of mathematical skills and concepts.  If 
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feasible, student performance on these tests will be correlated with mathematics GPA to 

investigate the extent to which these measures are in concordance.  For example, students 

with high mathematics GPAs should also perform well on these tests, and students with 

GPAs in the interval from 2.0 to 2.5 should perform considerably lower on these tests. A 

committee of tenured faculty who are normally involved in teaching mathematics majors 

will jointly plan assessment methodology and jointly assess this learning outcome.  An 

assessment of this learning outcome will occur each semester after these tests have been 

administered.    

 

Student Learning Outcome 2: Communicate mathematical ideas with clarity and accuracy 

in a logical, well organized format - An assessment of this learning outcome will be 

conducted in MA 471W, Applied Mathematics.  MA 471 is a course that includes an 

emphasis on writing.  This course is a capstone course that is designed to draw upon a 

wide range of mathematical skills in the solution of applied problems.  A well-defined 

writing assignment will be used to assess this learning outcome.  A committee of tenured 

faculty, likely to include the current instructor, who are normally involved in teaching 

mathematics majors will jointly plan assessment methodology and jointly assess this 

learning outcome.  An assessment of this learning outcome will occur each year during 

the fall term.  

 

Student Learning Outcome 3: Apply inductive and/or deductive reasoning skills in the 

development of rigorous mathematical arguments - MA 451, Introduction to Analysis, is 

the logical, senior-level course for embedded assessment of reasoning skills in the 

development of rigorous mathematical arguments.  Well-defined assignmentathc] T16cs ma0n  .term. 
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mathematical ideas with clarity and accuracy in a logical, well organized format and 

drawing upon mathematical skills learned in one course to apply in another situation.  

 

General Education Mathematics Component Program  

 

Departmental plans for assessing student learning outcomes in the general education 

mathematics component program are currently being finalized.  We expect that the 

implementation of these plans will begin during the spring of 2009.  These plans are 

described below.   

 

Since MA 110, Finite Mathematics, and MA 112, Pre-calculus Algebra, are the courses 

of choice for almost all students who earn general studies mathematics credit at UNA, 

assessment of general studies mathematics learning outcomes is directed toward students 

in these courses.  A small group of students earn general studies mathematics credit at 

UNA without taking either MA 110 or MA 112.  Usually, these students begin their 

general studies mathematics with MA 125, Calculus I, or a MA 125 prerequisite other 

than MA 112 such as MA 115, Pre-calculus Algebra and Trigonometry.  Typically, MA 

125 students are mathematics majors, computer science majors, or majors from other 

areas where MA 125 is a requirement for their program of study.  Since success in MA 

125 requires mastery of pre-calculus algebra at the MA 112 level, it follows that further 

assessment of mathematics learning outcomes for this small group of students can be 

more appropriately addressed within their individual programs of study, if needed.        

 

Fulltime faculty members assigned to teach MA 110 are responsible for jointly planning 

the assessment methodology associated with each learning outcome including the 

determination of each assessment item, when and in what manner the assessment item 

will be administered, and how the item will be assessed and jointly reported.  In like 

manner, fulltime faculty members assigned to teach MA 112 have joint responsibility for 

assessing learning outcomes in MA 112.  Where possible, test items that are already 

being used in the course examination process will also be identified for learning outcome 

assessment purposes.  If necessary, other items may be devised to directly address the 

assessment of a specific learning outcome.  Learning outcome assessment items should 

be either common to all sections of a course or else closely comparable.  Plans for 

assessing specific student learning outcomes are given below.   

 

Student Learning Outcome 1:  Use mathematics to solve problems and determine if the 

solutions are reasonable - Assessment of this learning outcome is already a routine 

practice in the teaching of mathematics.  Well-defined exam items will be used to assess 

this learning outcome.       

 

Student Learning Outcome 2: Apply mathematical concepts to the solution of real-life 

problems - In the context of MA 110 or MA 112, this learning outcome pertains to the 

solution of word problems.  Well-defined word problems will be used to assess this 

learning outcome.     
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Student Learning Outcome 3: Identify connections between mathematics and other 

disciplines - As with learning outcome 2, this learning outcome pertains to the solution of 

word problems.  Well-defined word problems will be used to assess this learning 

outcome.     

 

Student Learning Outcome 4: Use technology, where appropriate, to support 

mathematical reasoning and problem solving - Use of technology, where appropriate, to 

support mathematical reasoning or problem solving means that the mathematically 

informed student is able to use technology to enhance the exploration of complex 

mathematical arguments or to solve computationally complex problems.  This does not 

mean that the student will be allowed to substitute proficiency in technology for basic 

knowledge of mathematics or arithmetic.  Assessment of this learning outcome will be 

consistent with MA 110 and MA 112 course objectives.  Since MA 110 tends to be more 

computationally oriented than MA 112, this learning outcome will be addressed using 

well-defined exam problems.  Since MA 112 tends to be more method oriented, the use 

of significant technology is not considered part of the course objectives.            

 

Student Learning Outcome 5: Apply mathematical and/or basic statistical reasoning to 

analyze data and graphs - Individual student performance on several test items will be 

used to assess this learning outcome.   

 

Since the department is currently involved in various stages of implementation of plans 

for the assessment of student learning outcomes in these three program areas, we have no 

recent improvements that are based on the assessment of student learning outcomes.  Our 

current thoughts about how the department may utilize student learning outcomes are 

presented below. 

   

Computer Science Major Program 

 

The assessment of student learning outcomes is designed to provide a basis for 

suggesting reasonable directions of change, if warranted.  After careful consideration of 

departmental findings pertaining to a specific learning outcome assessment together with 

other relevant data points as indicated above, the Computer Science Major Committee 

may well elect to recommend modifications in the computer science program if 

subsequent improvement appears to be a likely result. 

 

Assessment of learning outcome 1 and 10 will provide information on the overall 

integrity of the computer science major.  If, for example, high computer science GPAs 

are concordant with high performances on the MFT, then our perceptions of the overall 

integrity of the computer science program will tend to be reinforced.  If, however, it turns 

out that high computer science GPAs are not consistent with high performance on the 

MFT, then measures may be needed to strengthen academic standards and/or to provide 

stronger incentives for achievement on this exam.   

 

Assessment of learning outcomes 2, 3 and 9 will also provide information on the overall 

integrity of the computer science major.  Students’ performance on the assessment 
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activities for each of these outcomes should closely correlate with student CS GPA’s.  If 

this is not the case, then additional measures may be needed to strengthen academic 

standards and/or to provide stronger incentives for achievement on these assessment 

activities.  

 

Assessment of learning outcome 4 addresses a priority item in the development of a 

competent computer science major.   Results from the assessment of students’ ability to 

work jointly with other students on a team project could lead to an emphasis on team 

projects at an earlier point in the curriculum.   

 

Assessment of learning outcomes 5, 7, and 8 may indicate a deficiency in the inclusion of 

these issues in our CS curriculum and could indicate a need for inclusion of these topics 

in a specific course or the development of a separate course to address these topics. 

 

Learning outcome 6 will measure both the oral and written communication skills of 

students.  Assessment of this outcome may indicate that earlier and continued emphasis 

through-out the CS curriculum on these skills may be necessary. 

 

Assessment of learning outcome 11 also addresses a priority item in the development of a 

competent c
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2008 Distribution of MFT Score / gpa Data for Mathematics Majors 

MFT MATH GPA MFT MATH GPA 

131 2.78 140 2.30 

134 2.14 140 2.69 

134 4.00 149 2.61 

137 2.42 152 2.33 

137 2.77 152 2.90 

140 1.71 152 2.92 

 

The student with a gpa of 4.00 was a nontraditional transfer student who took 12 hours of 

mathematics at UNA.  The bulk of her coursework was taken elsewhere more than 15 

years ago.  Since she did not have to refresh everything that she had previously learned in 

order to complete the mathematics major, her low MFT score could be an accurate 

reflection of her readily accessible mathematics knowledge.  In any event, a re-analysis 
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mathematics courses normally taken by mathematics majors was 31.1% during the five 

year period from 2004 through 2008. 

 

Five Year Grade distributions – Mathematics Major 

 2004 2005 2006 2007 2008 

Grade n % n % n % n % n % 

2004  
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achieve satisfactorily while those who are not committed to demonstrating mastery of 

mathematics at this level usually will not.    

    

Five Year Grade distributions – Pre-General Studies Mathematics (MA 099) 

 2004 2005 2006 2007 2008 

Grade N % n % n % n % n % 



Program Review – Department of Mathematics and Computer Science – May, 2009   50 

Five year Grade Distributions - Pre-General Studies Mathematics (MA 100 and MA 105) 

 2004 2005 2006 2007 2008 

Grade N % n % n % n % n % 

A 122 12.3 124 12.1 135 11.7 168 14.6 160 13.9 

B 152 15.4 128 12.5 172 14.9 184 16.0 181 15.8 

C 181 18.3 203 19.8 236 20.5 232 20.2 213 18.6 

D 118 11.9 106 10.3 114 9.9 127 11.1 144 12.6 

D
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1. Computer Science Major Program - Should the Department of Mathematics and 

Computer Science pursue ABET accreditation in computer science?  The 

departmental Annual Action Plan for this year includes a goal that pertains to 

assessing the feasibility of pursuing ABET accreditation in computer science.  If 

this assessment is favorable, then the department will request permission to seek 

ABET accreditation in computer science.   

2. Mathematics Major Program – Is MA 112 a credible prerequisite for MA 125, 

Calculus I?  Most students (about 85%) who enroll in MA 112 are not calculus 

bound.  Consequently, MA 112 has gradually evolved into a course that does not 

fulfill the role that its name implies.  Furthermore, revitalizing the course to 

benefit a relatively small number of students would probably turn out to be 

counter-
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studies and lower-level general studies mathematics courses.  If another form of 

course delivery appears promising, then we may wish to include it as another 

option in our program.  Retention of seriously at-risk students is also a concern.   

If lack of academic maturity is a major cause of student attrition in general studies 

or pre-general studies mathematics, then advising at-risk students to begin their 

university studies is probably a major mistake.  Therefore, it may be academically 

prudent to advise the most at-risk mathematics students to delay their enrollment 

in a mathematics course until their second or third semester at UNA.    

6. Responsible Use of the CAAP Exam – 



Program Review – Department of Mathematics and Computer Science – May, 2009   54 

Today, many of our mathematically at-risk students seem overwhelmed by 

mathematics requirements that seem insurmountable.  The consequence for many 

of these students is poor attendance, low performance and high attrition in their 

mathematics classes.  Would it be possible to return to a lower level UNA general 

studies mathematics requirement that would apply only for UNA graduates?  

Perhaps the time has arrived for a rational reexamination of what should 

constitut
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temperatures in their classrooms become too extreme.  In fact, during January and 

February of 2009


