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S. OVERVIEW

The major in Mathematics and Computer Science (now a “pure' major in Computer Science
which will be discussed later) has a mission to provide students with a strong foundation in
design, analysis, and application of many types of algorithms so that graduates of the program
will have the background and sophistication to support a broad understanding of computing at
all levels of abstraction. They will achieve an understanding of the nature and organization of
numerical and symbolic computation along with proficiency in the specification and creation of
complex computer programs, enabling them to proceed to further study or to professional
programming or systems analyst positions in industry. The hallmark of our program is the
close connection between students and faculty willing to work with then inside and outside of
the classroom. Further they will be adaptable to the ever changing world of computing. With
the commitment of our computer science faculty to the undergraduate experience we develop a
sense of community among the computer science majors.

While there are several other computer science programs in the state, each has different
combinations of required and elective courses, providing their own individual opportunities for
students. Many programs also appear to break off into different emphases, whereas our program
addresses several aspects and fields (programming, cybersecurity, systems administration)
under one program. Additionally, this program appears to be the only one or nearly the only one
housed within a department that also teaches both mathematics and mathematics education and
the only program with a required internship.

Many graduates of this program take jobs all over of the country and stay in the field.
While our number of computer science faculty is low (currently 3 tenured or tenure track with 1
adjunct) they are very active in the field producing 8 publications and taking part in several
conferences over the past eight years.




6. MAJOR FINDINGS AND RECOMMENDATIONS

a. (1) changes in the overall discipline or field.

The discipline of computer science is ever changing in terms of software, hardware,
security, computing techniques, etc. Changes in the availability of information, texts, and
resources have allowed (in some cases) more flexibility in offering coursework and experiences
while also creating challenges for academic honesty and work. More students are coming to the
program with previous experiences in computer science. Program faculty continually review
courses to ensure the theory and practice of what is being taught is up to date and coherent
regardless of the language or hardware used.

(2) student demand

To say that the state economic issues from June 2015 to August 2017 and the current
COVID pandemic have impacted our programs would be an understatement. The economic
issues that state experienced greatly impacted our ability to offer our courses due to lost faculty
and it further hindered our ability to attract and retain students. Currently the COVID pandemic
has impacted student decisions regarding attending face to face programs and has challenged us
to consider how to best offer courses in a virtual environment.

Based on a charge from the university President, the department changed the Mathematics
and Computer Science degree to a pure Computer Science degree program. This change has
increased the demand among students and moved computer science to the number one declared
major within our department (we also offer two other non-computer science degrees). The
number of declared majors is routinely around 50, with a high of 70 in the past academic year.
While the numbers are high, there are a significant number of students who are not
academically prepared to start the computer science degree upon admission to the university.
These students often lack the mathematical background or do not understand what it means to
major in computer science.

Within the department, we have taken steps to attract additional students through increased
scholarship opportunities, recruitment of students through our dual credit offerings in the
Chicago area, and by being more involved in the student teaching experience. Additionally, the
department sends weekly e-mails and letters to both prospective and recently admitted (but not
necessarily committed) students. The university also now offers numerous more opportunities
for students to explore and discover the university prior to high school graduation and the
department takes part in several of those activities.

(3) societal needs

The Bureau of Labor Statistics (BLS) indicates that occupations in computer science
(broken down into several different categories) show slow or steady growth except for the
programmer category which shows a slight decline. Several of the categories used by the BLS
are areas directly addressed by the computer science degree we offer- programming,
cybersecurity, network administration, analyst, and database design to highlight a few.

The Illinois Department of Security indicates that while programming is a large field with
a high number of openings, there is a projected 4.6% decline in growth. On the other hand
computer security and computer program managers both indicate growth. A cursory look at
various national databases of available jobs in computer science routinely show hundreds of
thousands of jobs available across the United States. All of the computer science graduates
either get jobs immediately after graduation or continue on to graduate school. In many cases
graduates get competing job offers. It is clear that this field has a high demand field.

(4) institutional context for offering the degree
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b. Major findings and recommendations

For the computer science program overall, the department targets four specific courses to
measure mathematical content knowledge through course grades. These courses include
Calculus II, Linear Algebra, Probability and Statistics I, and Discrete Math. We desire 100% of
students taking these courses earn a grade of "C' or better on their first attempt in course and the
data show that for all courses, expect Probability and Statistics I, this is the case.

The next objective the department measures is that students become proficient in an
object-oriented-language. This is measured through performance on individual labs in
Computer Science II. The data show that the initial labs cause some issues for student, but by
the later labs nearly all students have overcome these challenges and are able to demonstrate
proficiency. The department also measures how well students understand the architecture,
organization, and programming of modern computing systems. Students experience these ideas
across two course experiences (Computer Systems and Operating Systems). Once again, nearly
all students are able to meet or exceed standards.

Next, the department measures how well students have learned the foundations of
computer science, algorithm efficiency, and computational complexity. One specific course
provides this experience but is built upon and draws from nearly all courses. Nearly all students
exceed standards on the labs administered in the course. Finally, the department measures how
well students use techniques, skills, and tools necessary for practice in the discipline. This
assessment is essentially the required Internship (usually taking place in the summer between
the Junior and Senior year). All internship placements are first reviewed and verified by our
internship coordinator. A site visit is made (if possible) during the internship, a survey from the
internship supervisor is completed, and a final paper is submitted by the student. Overall, the
data shows the internship to be a successful and highly valuable (if challenging) experience for
our students and quite often leads to an employment offer.

The department has recently implemented an exit survey for program graduates that is
currently being redeveloped in light of program changes (last administered in 2019). Initial data
from the survey showed that graduates were relatively pleased with their experience at Eastern
and in our department. Graduates further felt more than prepared to enter the workplace.

c. Actions taken since the last review

Since the last review, the original Mathematics and Computer Science degree underwent
two programmatic changes to eventually become a "pure' Computer Science degree. This
change came about initially as a directive from the current university President and then as a
result of a survey of previous graduates who, while perfectly fine with their degree, indicated
that they had to often explain to potential employers that they had a degree in computer science
even though the name of the degree was not that.

The new degree program, while retaining some courses from the previous program, had
several new courses designed (5 in all) and now covers thetheoryof computationabpplication
thedevelopmenbf softwaredesigncreationandimplementatiorof operatingsystemsand
opportunitiego understandhetheoryandpurposeof codingdesign.Thus,thecurrentdegree
programprovidesa solid foundationin computersciencegnablingstudentgo secure
employmenin thecomputersciencdield andto entergraduatgprogramsThe revised program
substantially increased the number of core computer science courses and expanded the potential
for elective courses in computer science. The response to the new degree program has been
overwhelmingly positive, as shown by declared major numbers. In addition to the new
program, we also have added a minor in computer science.




COMMENTS FROM THE COLLEGE DEAN:

This document is the Department's first full report since the BS in Computer Science became a “stand
alone” major in the Mathematics and Computer Science Department. Previously, students interested
in computer science enrolled in a Mathematics and Computer Science BS program. The reorientation
and launching of the program in 2018 has led to a steady increase in students with Fall 2021 tenth day
numbers indicating 71 majoring in the program (which is an increase in 13 students compared to Fall
2020). EIU's Computer Science program focuses on programming, cybersecurity, and systems
administration which are all areas of demand in the marketplace, based on current job openings in the
field. Based on student demand and the success of the program, the department has launched a
minor in Computer Science and is considering a teacher licensure minor in the area, as well. In support
of the program, the department has developed and launched 5 new courses in the past three years. It
is anticipated that the growth in majors will continue in the next several years.

We recommend a decision of Program in Good Standing.

VPAA Decision:
@ Program in good standing
O Program flagged for priority review
O Program enrollment suspended
VPAA Explanation:

The summary above provides an overview of program changes that have been implemented
within the Computer Science B.S. degree. In the major redesign of what was formerly the
Mathematics and Computer Science B.S., the Computer Science program has added several
core courses, developed a labs course to demonstrate object-oriented-language proficiency, and
created a demanding but rewarding internship requirement. The strong enrollment growth and
positive feedback from students in the program indicate a successful retooling and reimagining
of its basic components, all with the students’ experience at its center. The program is building
upon this success by developing a new minor in Computer Science and contemplating a minor
for teacher licensure.




Resources for Completing the Eight-Year IBHE Program Review Report

Section 5. Overview

This section will focus the review for your reader.

In no more than half a page, please explain your program’s mission and its relationship to Eastern’s
mission (and, if applicable, to the mission of graduate education). Identify similar programs in the state;
distinguish your program from them. You also should identify your program’s student learning
objectives and career/further education objectives, and summarize significant changes, achievements (by
faculty and students and the program itself), and plans for the future.

Section 6. Major Findings and Recommendations

These are the standard IBHE questions:

a.  Description and assessment of any major changes in the program:

(1) changes in the overall discipline or field

(2) student demand

(3) societal needs

(4) institutional context for offering the degree

(5) other elements appropriate to the discipline in question

What, if any, internal or external events have affected your program since the last review? Have
enrollments, degree production, costs, student satisfaction, job placement, etc. changed significantly? Has
the discipline’s governing body approved a new name for the programs it represents; updated/revised
curricular requirements; identified new markets; developed new emphases? Have nationwide demographic
changes or social policies affected enrollments or requirements for good or for ill?

In addition to the items included in the “Accountability” section of the VPAA website (see the left-hand
navigation box at http://castle.eiu.edu/~acaffair/ ), the resources listed below may help you to respond to
item 6.a:

1. The IBHE Data Bank http://www.ibhe.state.il.us/Data%20Bank/default.htm includes the
Data Book, which provides statewide discipline-based data on enrollments, degree production, and
costs; as well as a variety of other data on statewide enrollments, degree production, credit hour
production, and costs.

2. The Institutional Research web page available at https://www.eiu.edu/ir/ houses EIU’sData
Books and the IBHE Alumni survey results, as well as a great deal of information about EIU
students (ACT scores, degrees awarded, retention rates, etc.)

3. Occupational projections are available from many professional journals and organizations, as well
as:



a. the Bureau of Labor Statistics http://stats.bls.gov/

b. ISBE’s Educator Supply and Demand Report
http://www.isbe.state.il.us/research/htmls/supply _and demand.htm

c. the Illinois Workforce Information Center
http://www.ides.illinois.gov/Pages/Workforce Information Center.aspx

4. Staff members in the Office of Institutional Research also are available to aid
you in assembling and analyzing administrative data.

b. Description of major findings and recommendations, including evidence of
learning outcomes and identification of opportunities for program improvement

While 6.b also asks you to discuss other significant findings, it is basically the

assessment section of the program review. As such, the responses here are crucial to your
review’s success. Departments that cannot demonstrate that their assessment programs meet
the established guidelines will be expected to revise those programs within six months of the
final review deadline. The IBHE’s assessment guidelines are appended to this document.

Since your overview already identifies your student learning objectives, focus here on the
assessment program and its results. What measures are you using to assess learning? How well
are students achieving the objectives identified for them? What are their specific strengths and
weaknesses? What changes have you made and will you be making as a result of

assessment? Emphasize direct assessment, but mention the indirect measures you are using as
well. Support your generalizations with specific data/evidence. And be sure to include
feedback from key stakeholders—students, alums, employers, peer reviewers, etc.—since the
IBHE requires it.

c. Description of actions taken since the last review, including instructional
resources and practices, and curricular changes

d. Description of actions to be taken as a result of this review, including
instructionalresources and practices, and curricular changes

6.c and 6.d are straightforward. However, by this point, you already may have mentioned the
most significant actions your department has taken/is planning to take. Do not repeat
yourself. Merely refer the reader to a previous section or sections.

Section 7. Outcome

After consultation with the College Dean, the Provost’s Office will indicate whether the
program will be deemed “in good standing” or “flagged for priority review.” The latter
category is used to identify programs experiencing serious concerns—significantly low
enrollments, high costs, negative accreditation findings, below-average pass rates on
statewide exams, below-average employment placement rates, a continuing lack of
satisfaction among students or employers, etc. Departments will be asked to examine and
address the identified concern(s) and report the results in an interim review, due in 1-3
years. Typically, however, the IBHE program review results in a positive decision, and the
next review is due in eight years.
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	Reporting Institution: Eastern Illinois University
	Program Reviewed: 30-0801 BS in Computer Science & Mathematics
	Date: 1/27/2022
	Contact Person: Marshall Lassak
	Telephone: 217-581-6450
	Email: mblassak@eiu.edu 
	5) Overview: approximately half a page: The major in Mathematics and Computer Science (now a `pure' major in Computer Science which will be discussed later) has a mission to provide students with a strong foundation in design, analysis, and application of many types of algorithms so that graduates of the program will have the background and sophistication to support a broad understanding of computing at all levels of abstraction. They will achieve an understanding of the nature and organization of numerical and symbolic computation along with proficiency in the specification and creation of complex computer programs, enabling them to proceed to further study or to professional programming or systems analyst positions in industry.  The hallmark of our program is the close connection between students and faculty willing to work with then inside and outside of the classroom. Further they will be adaptable to the ever changing world of computing. With the commitment of our computer science faculty to the undergraduate experience we develop a sense of community among the computer science majors.  
         While there are several other computer science programs in the state, each has different combinations of required and elective courses, providing their own individual opportunities for students. Many programs also appear to break off into different emphases, whereas our program addresses several aspects and fields (programming, cybersecurity, systems administration) under one program. Additionally, this program appears to be the only one or nearly the only one housed within a department that also teaches both mathematics and mathematics education and the only program with a required internship. 
         Many graduates of this program take jobs all over of the country and stay in the field. While our number of computer science faculty is low (currently 3 tenured or tenure track with 1 adjunct) they are very active in the field producing 8 publications and taking part in several conferences over the past eight years. 
 
	6) Major findings and recommendations: a.         (1) changes in the overall discipline or field.
The discipline of computer science is ever changing in terms of software, hardware, security, computing techniques, etc. Changes in the availability of information, texts, and resources have allowed (in some cases) more flexibility in offering coursework and experiences while also creating challenges for academic honesty and work. More students are coming to the program with previous experiences in computer science. Program faculty continually review courses to ensure the theory and practice of what is being taught is up to date and coherent regardless of the language or hardware used.
 
(2) student demand
To say that the state economic issues from June 2015 to August 2017 and the current COVID pandemic have impacted our programs would be an understatement. The economic issues that state experienced greatly impacted our ability to offer our courses due to lost faculty and it further hindered our ability to attract and retain students. Currently the COVID pandemic has impacted student decisions regarding attending face to face programs and has challenged us to consider how to best offer courses in a virtual environment.
Based on a charge from the university President, the department changed the Mathematics and Computer Science degree to a pure Computer Science degree program. This change has increased the demand among students and moved computer science to the number one declared major within our department (we also offer two other non-computer science degrees). The number of declared majors is routinely around 50, with a high of 70 in the past academic year. While the numbers are high, there are a significant number of students who are not academically prepared to start the computer science degree upon admission to the university. These students often lack the mathematical background or do not understand what it means to major in computer science. 
Within the department, we have taken steps to attract additional students through increased scholarship opportunities, recruitment of students through our dual credit offerings in the Chicago area, and by being more involved in the student teaching experience. Additionally, the department sends weekly e-mails and letters to both prospective and recently admitted (but not necessarily committed) students. The university also now offers numerous more opportunities for students to explore and discover the university prior to high school graduation and the department takes part in several of those activities. 
 
(3) societal needs
The Bureau of Labor Statistics (BLS) indicates that occupations in computer science (broken down into several different categories) show slow or steady growth except for the programmer category which shows a slight decline. Several of the categories used by the BLS are areas directly addressed by the computer science degree we offer- programming, cybersecurity, network administration, analyst, and database design to highlight a few.
The Illinois Department of Security indicates that while programming is a large field with a high number of openings, there is a projected 4.6% decline in growth. On the other hand computer security and computer program managers both indicate growth. A cursory look at various national databases of available jobs in computer science routinely show hundreds of thousands of jobs available across the United States. All of the computer science graduates either get jobs immediately after graduation or continue on to graduate school. In many cases graduates get competing job offers. It is clear that this field has a high demand field. 
 
(4) institutional context for offering the degree
The change in focus of the computer science program has increased demand and has helped place the program in a more distinct place compared to courses and programs offered by the School of Technology (specifically computer and information technology) and the School of Business (specifically management information systems) at Eastern. While efforts have been made to share courses with across these programs, we find that the mathematics requirement for computer science is somewhat prohibitive to non-science majors taking these classes. The initial computer science class (Computer Science I) is taken by all department majors, as well as physics students for a variety of their degree options. 
Currently, the department houses two open university computer labs and one smaller computer sciecne student lab. The university computer labs are mostly maintained and administrated by computer science faculty in the department. Since the last review one lab has been updated with desktop machines and one lab has been replaced by virtual terminals. The smaller lab was created by using older computers from the lab refresh. 
The IBHE Cost Study lists the cost per credit hour for undergraduate as 320.77 and upper level cost as 623.27, the ratio for these are 1.05 and 1.67 respectively. However, the category in the report is Computer and Information Sciences and so it is possible that non-computer science program data costs are included in these numbers.
 
(5) other elements appropriate to the discipline in question
          The academic preparation of some program candidates presents a challenge. Currently the introductory course, Computer Science I, requires at least a co-enrollment in Calculus I and many students who declare a major in computer science are academically unprepared to start the program because they are not ready for Calculus I. 
         Eastern has always been a university to provide several programs for students who might not otherwise meet the usual admission guidelines. Connected to this practice, enrollment management for our remedial math courses (primarily Intermediate Algebra and College Algebra but also including College Trigonometry and Precalculus) continues to be a challenge. These courses take a lot of instructional resources and the ability to successfully complete these courses impacts the progress a student can make in their chosen degree program. To help streamline one pathway, we have recently combined a two course sequence (College Trigonometry and Precalculus) into one course for students to complete who place beyond College Algebra but not into Calculus.
         Eastern does not require a universal math placement test for incoming students. In the past, the used the ACT Math or SAT Math score for math placement. A student could opt to take the math placement test if they disagreed with their placement. Most recently, Eastern has become a test optional school and so math placement has become more complex. Like several institutions, the department has implemented math placement by high school GPA and math courses completed as a new option. Data will be collected beginning with the 2021-2022 academic year to determine how accurate this placement system is and to allow us to make changes as needed. 
         The internship, while a unique and powerful part of this program, is a challenge for some students. The details, criteria, and reasons for the internship are clear and provided to the students, but many students still appear to be surprised by the internship request or they struggle to write the paper needed at the end of the experience. We have attempted to make several administrative changes in the program and advisement to get students to and through the internship in a more efficient and effective manner.
 
	PAGE 2, IF NECESSARY: 6) Major findings and recommendations: b. Major findings and recommendations
For the computer science program overall, the department targets four specific courses to measure mathematical content knowledge through course grades. These courses include Calculus II, Linear Algebra, Probability and Statistics I, and Discrete Math. We desire 100% of students taking these courses earn a grade of `C' or better on their first attempt in course and the data show that for all courses, expect Probability and Statistics I, this is the case. 
The next objective the department measures is that students become proficient in an object-oriented-language. This is measured through performance on individual labs in Computer Science II. The data show that the initial labs cause some issues for student, but by the later labs nearly all students have overcome these challenges and are able to demonstrate proficiency. The department also measures how well students understand the architecture, organization, and programming of modern computing systems. Students experience these ideas across two course experiences (Computer Systems and Operating Systems). Once again, nearly all students are able to meet or exceed standards. 
Next, the department measures how well students have learned the foundations of computer science, algorithm efficiency, and computational complexity. One specific course provides this experience but is built upon and draws from nearly all courses. Nearly all students exceed standards on the labs administered in the course. Finally, the department measures how well students use techniques, skills, and tools necessary for practice in the discipline. This assessment is essentially the required Internship (usually taking place in the summer between the Junior and Senior year). All internship placements are first reviewed and verified by our internship coordinator. A site visit is made (if possible) during the internship, a survey from the internship supervisor is completed, and a final paper is submitted by the student. Overall, the data shows the internship to be a successful and highly valuable (if challenging) experience for our students and quite often leads to an employment offer.
The department has recently implemented an exit survey for program graduates that is currently being redeveloped in light of program changes (last administered in 2019). Initial data from the survey showed that graduates were relatively pleased with their experience at Eastern and in our department. Graduates further felt more than prepared to enter the workplace. 
 
c. Actions taken since the last review
Since the last review, the original Mathematics and Computer Science degree underwent two programmatic changes to eventually become a `pure' Computer Science degree. This change came about initially as a directive from the current university President and then as a result of a survey of previous graduates who, while perfectly fine with their degree, indicated that they had to often explain to potential employers that they had a degree in computer science even though the name of the degree was not that.
The new degree program, while retaining some courses from the previous program, had several new courses designed (5 in all) and now covers the theory of computational application, the development of software design, creation and implementation of operating systems, and opportunities to understand the theory and purpose of coding design. Thus, the current degree program provides a solid foundation in computer science, enabling students to secure employment in the computer science field and to enter graduate programs. The revised program substantially increased the number of core computer science courses and expanded the potential for elective courses in computer science.  The response to the new degree program has been overwhelmingly positive, as shown by declared major numbers. In addition to the new program, we also have added a minor in computer science.
 
d. Actions to be taken as a result of this review
In line with the substantial interest in computer science (both at Eastern and in the state), the department is designing a teacher licensure minor in computer science. This minor would pair nicely with nearly any science based teacher licensure major, but could also be accomplished with nearly any major in teacher licensure, provided the candidate was willing to take additional mathematics courses. 
While the number of computer science faculty is low (currently 3 for the entire program), there is some interest in exploring the offering of graduate coursework in computer science. Many students have expressed to the department that the offering of graduate courses or a 5-year program that featured ending with a Masters degree would be highly desirable. Several of our courses are already numbered at the graduate level and so modifications could be made to allow for graduate experiences. This idea along with an increasing interest in Data Science programs would fit well with what is already offered in the department. 
 
	standing: Choice2
	Explanation provided by Office of the VPAA: The summary above provides an overview of program changes that have been implemented within the Computer Science B.S. degree. In the major redesign of what was formerly the Mathematics and Computer Science B.S., the Computer Science program has added several core courses, developed a labs course to demonstrate object-oriented-language proficiency, and created a demanding but rewarding internship requirement. The strong enrollment growth and positive feedback from students in the program indicate a successful retooling and reimagining of its basic components, all with the students’ experience at its center. The program is building upon this success by developing a new minor in Computer Science and contemplating a minor for teacher licensure.
 
	Comments from the College Dean: This document is the Department's first full report since the BS in Computer Science became a “stand alone” major in the Mathematics and Computer Science Department. Previously, students interested in computer science enrolled in a Mathematics and Computer Science BS program.  The reorientation and launching of the program in 2018 has led to a steady increase in students with Fall 2021 tenth day numbers indicating 71 majoring in the program (which is an increase in 13 students compared to Fall 2020). EIU's Computer Science program focuses on programming, cybersecurity, and systems administration which are all areas of demand in the marketplace, based on current job openings in the field. Based on student demand and the success of the program, the department has launched a minor in Computer Science and is considering a teacher licensure minor in the area, as well. In support of the program, the department has developed and launched 5 new courses in the past three years. It is anticipated that the growth in majors will continue in the next several years. 
 
We recommend a decision of Program in Good Standing. 


