
AGENDA ITEM SUMMARY 
 
AGENDA ITEM 
University of Central Missouri Program Proposal  
Coordinating Board for Higher Education 
December 14, 2017 
 
DESCRIPTION 
The University of Central Missouri (UCM) has submitted a proposal to offer a baccalaureate degree in 
software engineering. This agenda item is submitted to the Coordinating Board for Higher Education 
(CBHE) for its consideration and possible action. 
 
Background 
Section 173.005 of Missouri Revised Statutes assigns the Coordinating Board for Higher Education 
responsibility for approval of new degree programs offered by the state institutions of higher education. 
The Board exercises this authority through the Missouri Department of Higher Education (MDHE) and the 
rules promulgated in 6 CSR 10-4.010, currently being revised (see Tab K) 
 
MDHE staff reviewed a similar proposal from UCM in November 2016. Staff determined, based on the 
information submitted, the program would unnecessarily duplicate existing programs. Additionally, other 
institutions raised concerns about program delivery within the Kansas City metropolitan area, particularly 
as discussions were being held to revise the academic program approval process as part of the Higher 
Education System Review. UCM submitted to the MDHE in June a revised proposal, one that provided 
additional information regarding program demand and addressed concerns raised about the initial 
proposal.  
 
MDHE staff concluded it did not have the requisite expertise and enough information to recommend 
approval of the proposal, and recommended an external review of the proposal to determine both the 
actual need for the program and the capacity of existing programs to meet that demand. MDHE and UCM 
both agreed to the use of external consultants, and UCM agreed to pay for the services of the 
consultants. These consultants’ reports will be considered as part of UCM’s proposal to offer the program. 
 
Parameters for External Consultants 
MDHE staff provided UCM with guidelines regarding the external consultants’ scope of work. The 
consultants were asked to address the following questions: 
 

a. Is there sufficient student demand for the proposed program? Do institutions with existing 
programs have the capacity to satisfy student demand? 
 

b. Is there a demonstrated occupational or work force need that existing programs cannot satisfy? 
 

c. If approved, would the proposed program serve students that existing programs have not or 
cannot serve? If yes, is access to existing programs limited by geography? Costs? Preparation? 
Other factors? 

 
UCM, in consultation with MDHE staff, contracted with the following consultants: 

• Dr. Thomas B. Hilburn, Professor Emeritus in the Department of Electrical, Computer, Software, 
and System Engineering College of Engineering at Embry-Riddle Aeronautical University, 
contracted to assess the market demand for the program in the region, as well as the capacity of 
existing programs to meet that need. Dr. Hilburn’s report is included as an attachment; his 
curriculum vitae is on file with the MDHE.  
 

• The Educational Advisory Board Company (EAB) is conducting a market demand analysis of 
software engineering need in the region and state. EAB reports typically rely on market data from 
Burning Glass Labor/Insight tool, JobsEQ tools, U.S. Census Bureau, and Bureau of Labor 
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Statistics. EAB will submit its report to UCM and MDHE by December 8, 2017. Upon receipt, 
MDHE will share the report with the larger academic community. 

 
Representatives of UCM will appear before the CBHE Academic Affairs & Workforce Needs Committee 
on December 13 to discuss the proposed program. Representatives of other institutions may also provide 
information at the meeting. 
 
Discussion of Pertinent Issues 
This proposal raised several complicated issues for MDHE staff to consider during its review.  
 

1. Mission. UCM argues an engineering program with CIP (Classification of Instructional Program) 
number of 14 is an “applied science,” which aligns with its statewide mission in the “applied 
sciences and technology.” MDHE staff considers engineering programs generally to be outside of 
any institutions’ mission, except for the University of Missouri. This does not preclude UCM from 
submitting a proposal for an engineering program. The revised academic program approval 
process directly addresses proposals for new engineering programs as outside of the mission of 
all institutions but the University of Missouri.  
 
UCM specifically asked Dr. Hilburn to address this question, and he generally supports UCM’s 
view. While mission remains an important element of program review, in this instance, it is not the 
sole or even primary concern. 
 

2. Duplication of existing programs. The University of Missouri-Columbia (UMC) and the 
University of Missouri-Kansas City (UMKC) offer programs that are similar to the one proposed by 
UCM. Dr. Hilburn notes that no other Missouri university offers a bachelor’s degree in software 
engineering. He makes a compelling case that UCM’s program, particularly its curriculum, is 
distinct from those offered by UMC and UMKC. Curricular distinctiveness alone, however, is not 
enough to demonstrate unnecessary duplication. Another factor to consider is UMKC and UMC 
have different price points than does UCM, which is not an insignificant consideration.  
 
The mere existence of a program in a given area is insufficient to justify denying the approval of a 
similar, perhaps even duplicative, program. The state’s investment in certain programs requires 
that thoughtful consideration be given to the impact a new and similar program would have on 
existing programs. However, if current programs do not have the capacity or the intent to satisfy 
the societal and occupational need for the degree, then a similar program would not 
unnecessarily duplicate the existing programs. Dr. Hilburn’s report does not adequately address 
the capacity of current programs to meet demand.  

 
3. Demand. UCM believes there is strong demand—among students and employers—for software 

engineers, a belief that is supported by Dr. Hilburn. Unemployment rates for applications, 
systems, and software developers, in Missouri and in Kansas City, are very low. Location 
quotients—which measure local employment needs relative to the rest of the nation—are higher 
in Kansas City than in the rest of Missouri, which is a reasonable measure of actual need (see 
Table 3 in Hilburn Report). Projected growth rates are modest. 
 
What is missing from Hilburn’s report is an assessment of what capacity existing programs have 
to meet employer and student demand. Complicating the picture is the fact that many job 
postings for “software engineer” do not require a degree in software engineering. A cursory 
search for “software engineer” on leading job websites (Indeed.com and Monster.com, for 
example) returned more than 1,000 results. A closer examination, however, reveals that most of 
the posts for software engineers require a bachelor’s degree in a computer science field or 
several years of equivalent work experience. In other words, a degree in software engineering 
does not appear to be—at the present time, at least—a prerequisite to finding work as a software 
engineer.  
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MDHE staff believe the market demand analysis being conducted by EAB will provide a much 
clearer picture of the actual demand in the Kansas City region for workers with degrees in 
software engineering. EAB’s report is due to UCM and MDHE on December 8, 2017. 

 
STATUTORY REFERENCE 
Sections 173.005.2(1), 173.005.2(8), 173.005.11, 173.030(1), and 173.030(2), RSMo – Statutory 

requirements regarding CBHE approval of new degree programs 
 
RECOMMENDED ACTION 
MDHE staff will refrain from making a recommendation on the proposal submitted on behalf of the UCM 
to offer a baccalaureate degree in software engineering until it has received and reviewed the market 
demand analysis being prepared by EAB.  
 
ATTACHMENT(S) 
Attachment A: UCM program proposal 
Attachment B: Report on University of Central Missouri Software Engineering Program (Hilburn) 
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Report on University of Central MissouriReport on University of Central MissouriReport on University of Central MissouriReport on University of Central Missouri    Software Engineering Software Engineering Software Engineering Software Engineering ProProProProposalposalposalposal    
 

Thomas B. Hilburn, PhD 

Professor Emeritus, Distinguished Engineering Professor 

Embry-Riddle Aeronautical University 

hilburn@erau.edu 

A. Software Engineering Proposal 
In June of 2016, the University of Central Missouri (UCM) proposed the establishment of a 

Bachelor of Science program in Software Engineering. The proposed program is intended to 

prepare students to pursue the profession of software engineering. The proposal states that the 

program is “well aligned with the University of Central Missouri’s mission of preparing students 

with the knowledge, skills and confidence to succeed and lead in the region, state, nation and 

world”. 

 

The proposal includes the following features: 

• student enrollment projections 

• definitions of the disciplines of software engineering, computer science, and computer 

engineering 

• the market demand for software engineers 

• information about existing B.S. programs in Software Engineering 

 

In this report we will elaborate on some of these issues and provide additional information and 

opinion related to the UCM proposal. Also, in Table 4, we compare features of the UCM 

software engineering proposal to other B.S. computing programs at Missouri universities. 

B. The Nature of Software Engineering 

1. Engineering and Applied Science 

Concerning the nature of “Engineering”, there is a question about whether Engineering is an 

“Applied Science”. If we were to query practicing engineers about this question, most would 

probably say something like “as an engineer I apply science in my practice of engineering, but I 

would not call it an applied science discipline – like applied physics, chemistry, or biology”. 

However, as the following definitions illustrate, engineering is strongly connected with applied 

science: 

• Merriam Webster defines engineering as “the application of science and mathematics by 

which the properties of matter and the sources of energy in nature are made useful to 

people”. 

• Engineers Council for Professional Development (ECPD) [ECPD 1941], the predecessor of 

ABET (Accreditation Board for Engineering and Technology), defined engineering as “The 

creative application of scientific principles to design or develop structures, machines, 

apparatus, or manufacturing processes, or works utilizing them singly or in combination …”. 
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• ABET (http://www.abet.org/)  defines engineering as “Engineering is the profession in which 

a knowledge of mathematical and natural sciences gained by study, experience, and practice 

is applied with judgment to develop ways to utilize, economically, the materials and forces of 

nature for the benefit of mankind”.  

• ABET Criteria for Accrediting Engineering Programs [ABET 2016 -2] states that graduates 

of engineering programs must attain “an ability to apply knowledge of mathematics, science, 

and engineering”. 

2. Differences between Software Engineering and the Traditional Fields of Engineering 

Software engineering is defined in various documents as follows: 

• The SEI Report on Undergraduate Software Engineering Education [Ford 1990] defines 

software engineering as “that form of engineering that applies the principles of computer 

science and mathematics to achieving cost-effective solutions to software problems." 

• ISO/IEC/IEEE 24765 Standard - Systems and Software Engineering Vocabulary [IEEE 

24765] 

o Defines software engineering as “the systematic application of scientific and 

technological knowledge, methods, and experience to the design, implementation, 

testing, and documentation of software”. 

o Defines computer science as “the branch of science and technology that is concerned 

with information processing by means of computers”. 

 

Software Engineers work on the development of various types of software systems in a variety of 

domains, such as transportation, health services, education, business/financial affairs, 

entertainment, and government affairs.  

• The engineering of software systems is often more complicated than other types of systems: 

it typically involves development of multiple subsystems and modules, which must interact 

with other systems; software systems may be extremely large, involving hundreds of 

thousands of lines of code or more; and such systems require teams of engineers and domain 

experts to develop, and takes time to develop (many months or years). 

• An experienced software engineer needs knowledge and practice in the following areas 

[Bourque 2014]: 

o computing fundamentals 

o software process models 

o software project management 

o software quality assurance and testing 

o software requirements analysis and specification 

o software architecture 

o software construction 

o software operation and maintenance 

• Software engineers may go by other titles – “software developer” or “software system 

engineer”. Also, the term “Software Engineer” is sometimes imperfectly used for those who 

only have capability in the software construction of small to moderate-size modules or 

programs. A more accurate job title for this type of work would be “computer programmer”. 
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• In The Mythical Man-Month [Brooks 1995], Fred Brooks sites key elements of software 

systems, which distinguish software engineering from more traditional engineering 

disciplines.  

o Complexity – software systems are typically more complex than other engineered 

systems. The complexity arises from the large number of unique interacting parts in a 

software system. Parts encapsulated as functions, objects, modules, and components, 

which are invoked as needed rather than being replicated. 

o Conformity – conventional engineered systems must conform to the physical world, 

while there are no similar controlling or guiding principles for software systems. 

Additionally, in physical systems, if two parts must fit together, they are allowed 

tolerances at their interface; however, in a software system, the interfaces for two 

parts must conform perfectly. 

o Changeability – because a software system is not physical, it is easy to change; hence, 

it is often changed, even in the latter stages of development. However, if the change is 

not made with thorough analysis and care, the results can cause more problems than 

they solve. 

o Invisibility - because it has no physical properties, software is considered invisible. It 

cannot be seen, heard, or felt. The intangible nature of software makes it harder to 

model and understand. So, software engineers use different representations, at 

different levels of abstraction, to “visualize” software systems. 

 

Because of this complexity, the engineering of software is often more troublesome than other 

engineered systems. For example, schedule and cost overruns are more likely for software 

development, and high-quality software products are more difficult to achieve. Over one-third of 

software projects experience 150% to 300% cost and schedule overruns, and over 30 % of 

projects will be cancelled before they are completed. [Chaos 2014]. A major contributor to these 

problems is that too many software developers lack preparation in software estimation, quality 

assurance, and software processes. 

C. Employment of Computing Professionals 

1. Education of Computing Professionals in Missouri 

Missouri universities do not currently offer a software engineering degree program. However, 

there are numerous computer science programs offered. Table 1 shows the enrollment and the 

number of recent graduates from Missouri schools and some from Kansas.  
 

Table 1: B.S. Computer Science Enrollments and Number of Graduates  
2014-2015 2015-2016 2016-2017 

Missouri Public Enrolled Graduates Enrolled Graduates Enrolled Graduates 

MU 280 63 251 74 240 83 

MS&T 550 72 605 91 659 94 

SEMO 147 11 165 11 183 13 

MSU 305 36 358 33 380 61 

UMSL 361 33 384 35 380 50 
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Missouri Western 72  76 12 
 

12 

UMKC 259  270 21 294  

UCM 238 27 292 27 307 35 

 2014-2015 2015-2016 2016-2017 

Missouri Independent Enrolled Graduates Enrolled Graduates Enrolled Graduates 

Wash U 196 21 279 70 399 71 

St. Louis U 90 19 102 15 127 23 

Maryville 0 1 0 0 
 

 

Fontbonne 30 3 29 6 
 

6 

Central Methodist University  36 10 35 6 24 9 

Avila University 29 7 28 2 44 12 

Drury University 
 

0 

 
0 58 0 

Southwest Baptist University 100 20 110 21 125 20 

Evangel University 24 2 23 11 24 6 
 

2014-2015 2015-2016 2016-2017 

Kansas Institutions Enrolled Graduates Enrolled Graduates Enrolled Graduates 

KU 311 37 343 58 
 

 

Kansas State 432 28 558 34 560 68 

Washburn 133 14 110 14 
 

24 

Wichita State  281 25 343 25 360 24 

 

2.  Demand for Software Developers 

Tables 2 and 3 provide information on employment data for software developers and 

programmers in Missouri (http://www.chmuraecon.com/jobseq). 

 
Table 2: Employment Data for Software Developers and Programmers in Missouri 

2016-2017 Occupation of Software Developers and Programmers in Missouri 

 
Computer 

Programmers 

Applications 

Software 

Developers  

Systems 

Software 

Developers 

Web 

Developers 

Software 

Developers & 

Programmers 

Total - All 

Occupations 

Number 

Employed 
6,476 14,532 6,727 2,700 30,436 3,002,177 

2016 Avg. 

Annual 

Wages 

$79,800 $95,700 $99,100 $61,200 $90,900 $45,400 

Location 

Quotient 
1.11 0.87 0.77 0.85 0.88 1.00 

Unemployed 250 201 97 83 631 n/a 

Unemployed 

Rate 
4.2% 1.6% 1.6% 3.3% 2.3% n/a 

Increases over 2012-2017 

 
Computer 

Programmers 

Applications 

Software 

Developers  

Systems 

Software 

Developers 

Web 

Developers 

Software 

Developers & 

Programmers 

Total - All 

Occupations 



5 
 

Number 

Employed 
920 2,093 1,016 201 4,229 167,354 

Missouri 3.1% 3.2% 3.3% 1.6% 3.0% 1.2% 

Kansas 3.9% 4.3% 1.8% 2.5% 3.4% 0.8% 

USA 2.9% 2.9% 2.9% 2.9% 2.9% 2.9% 

Projected Changes over Next ten years 

 
Computer 

Programmers 

Applications 

Software 

Developers  

Systems 

Software 

Developers 

Web 

Developers 

Software 

Developers & 

Programmers 

Total - All 

Occupations 

Current 

Online Job 

Ads 

96 1,490 19 701 2,306 138,250 

Total Replace 

Demand 
1,460 2,399 915 481 5,256 782,311 

Total Growth 

Demand 
-783 2,354 768 655 2,995 80,643 

Average 

Annual 

Growth % 

-1.3% 1.5% 1.1% 2.2% 0.9% 0.3% 

 
Table 3: Employment Data for Software Developers and Programmers in Kansas City Metro Area 

2016-2017 Occupation of Software Developers and Programmers in Missouri 

 
Computer 

Programmers 

Applications 

Software 

Developers  

Systems 

Software 

Developers 

Web 

Developers 

Software 

Developers & 

Programmers 

Total - All 

Occupations 

Number 

Employed 
2,945 8,182 3,527 1,215 15,868 1,103,396 

2016 Avg. 

Annual 

Wages 

$77,200 $91,200 $97,700 $60,600 $88,000 $48,400 

Location 

Quotient 
1.37 1.33 1.09 1.04 1.25 1.00 

Unemployed 119 120 55 39 332 n/a 

Unemployed 

Rate 
4.0% 1.5% 1.6% 3.1% 2.1% n/a 

Increases over 2012-2017 

 
Computer 

Programmers 

Applications 

Software 

Developers  

Systems 

Software 

Developers 

Web 

Developers 

Software 

Developers & 

Programmers 

Total - All 

Occupations 

Number 

Employed 
619 1,650 490 129 2,889 92,266 

KC Metro 4.8% 4.6% 3.0% 2.3% 4.1% 1.8% 

Missouri 3.1% 3.2% 3.3% 1.6% 3.0% 1.2% 

USA 2.9% 3.4% 2.4% 2.6% 3.0% 1.7% 

Projected Changes over Next ten years 
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Computer 

Programmers 

Applications 

Software 

Developers  

Systems 

Software 

Developers 

Web 

Developers 

Software 

Developers & 

Programmers 

Total - All 

Occupations 

Current 

Online Job 

Ads 

45 735 13 309 1,102 71,439 

Total Replace 

Demand 
665 1,381 494 220 2,761 288,415 

Total Growth 

Demand 
-342 1,703 616 338 2,314 69,444 

Average 

Annual 

Growth % 

-1.2% 1.9% 1.6% 2.5% 1.4% 0.6% 

 

The metric “Location Quotient” (LQ), used in Tables 2 and 3, is an analytical statistic that 

measures Missouri and KC Metro employment in software development, relative to the nation. 

The USA has a LQ of 1; Table 2 shows an LQ of 0.77 for Systems Software Developers, which 

means there is less concentration of this occupation in Missouri than for the whole nation. 

However, as Table 3 shows, in the Kansas City metro area, the LQs are higher. 

 

The Occupational Outlook Handbook [BLS 2016] from the U.S. Bureau of Labor Statistics 

assesses professional positions in the United States: The following are extracts, which are 

pertinent to the software engineering employment: 

• Computer Programmers write and test code that allows computer applications and software 

programs to function properly. They turn the program designs created by Software 

Developers and Engineers into instructions that a computer can follow. 

• Software Developers - 2016 median pay: $102,280 per year, $49.17 per hour 

• Employment of software developers is projected to grow 24 percent from 2016 to 2026, 

much faster than the average for all occupations. 

• Computer programmers – 2016 median pay $79,840 per year $38.39 per hour. 

• Employment of computer programmers is projected to decline 8 percent from 2016 to 2026. 

In 2016, U.S. News (https://money.usnews.com/careers/best-jobs/rankings/best-technology-jobs) 

ranked Software Developer #2 in Best Technology Jobs  

• 135,300 Projected Jobs $98,260 Median Salary 2.0% Unemployment Rate 

 

A recent study, Education Asset Inventory for Greater Kansas City [MARC 2017], states “In 

order to grow or attract top technology employers, the region is expected to need more 

information technology talent capacity, specifically in software development.” The study lists the 

UCM Computer Science program, with the Software Development, option, as among six 

programs in Missouri that focuses on software development. The UCM proposed Software 

Engineering program requires courses in software development that are needed for the 

development of complex software systems, and which do not exist in any current Missouri 

program.  
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3. Employment Opportunities for Software Engineers 

Tables 2 and 3 present employment information for a variety of job titles: Computer 

Programmers, Applications Software Developers, Systems Software Developers, Web 

Developers, and Software Developers & Programmers. Although a graduate of a software 

engineering program should be able to fill any of these roles, employers seeking a Systems 

Software Developer would be most attracted to someone with a software engineering 

background. That is, someone who has knowledge and competency about such topics as 

Software Requirements Engineering, Software Design and Architecture, and Software Testing & 

Quality Assurance, all of which are part of UCM’s proposed Software Engineering degree 

program. 

 

Tables 2 and 3, the 2016 Occupational Outlook Handbook, a 2016 U.S. News report, and the 

Education Asset Inventory for Greater Kansas City all show excellent employment opportunities 

for Software Engineers, both in Missouri and the USA:  

• some of the highest salaries in the computing profession, 

• low unemployment rates, 

• and positive employment growth in the next ten years. 

D. Comparing Computing Curricula 

1. ACM/IEEE-CS Curriculum Guidelines 

The ACM (Association of Computing Machinery) and IEEE-CS (IEEE Computer Society) have 

developed guidance for the development of undergraduate programs in Computer Science [ACM 

2013] and in Software Engineering [ACM 2015]. A comparison of the knowledge areas covered 

in the two sets of guidelines illustrates the profound difference and intent of the two. For 

example, the Computer Science Guidelines recommends a minimum of 24 class hours for 

software engineering topics, while the Software Engineering Guidelines recommends a 

minimum of 208 class hours for software engineering topics 

2. Differences in ABET Accreditation Criteria for Computing Programs  

The Accreditation Board for Engineering and Technology (ABET) specifies criteria for 

accrediting engineering and technology programs. The following criteria, listed for three 

computing programs, do not include all the criteria; but, the extracts are intended to highlight the 

differences and similarities between the programs. 

• Software Engineering: Among other things, the Engineering Accreditation Commission 

(EAC) [ABET 2016 -2] requires the following:  

o The curriculum must have (1) one year of a combination of college level mathematics 

and basic sciences (some with experimental experience) appropriate to the discipline. 

(Basic sciences are defined as biological, chemical, and physical sciences); and (2) 

one and one-half years of engineering topics, consisting of the engineering sciences 

and engineering design, appropriate to the student's field of study. 

o The curriculum must include computing fundamentals, software design and 

construction, requirements analysis, security, verification, and validation; software 
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engineering processes and tools appropriate for the development of complex software 

systems. 

o The program must demonstrate that faculty members teaching core software 

engineering topics have an understanding of professional practice. 

o Graduates must be prepared to design a system, component, or process to meet 

desired needs within realistic constraints such as economic, environmental, social, 

political, ethical, health and safety, manufacturability, and sustainability. 

• Computer Science: Among other things, the Computing Accreditation Commission (CAC) 

[ABET 2016 -1] requires the following:  

o The curriculum must have one year of a combination of college level mathematics 

and basic sciences (some with experimental experience) appropriate to the discipline. 

Basic sciences are defined as biological, chemical, and physical sciences”. 

o The curriculum must have one and one-third years that must include: (1) coverage of 

the fundamentals of algorithms, data structures, software design, concepts of 

programming languages and computer organization and architecture; and (2) an 

exposure to a variety of programming languages and systems. 

o Graduates must be prepared to apply design and development principles in the 

construction of software systems of varying complexity. 

o Some full-time faculty members must have a Ph.D. in computer science. 

• Computer Engineering: Among other things, the Engineering Accreditation Commission 

[ABET 2016 -2] requires the following:  

o The curriculum must have (1) one year of a combination of college level mathematics 

and basic sciences (some with experimental experience) appropriate to the discipline. 

(Basic sciences are defined as biological, chemical, and physical sciences); and (2) 

one and one-half years of engineering topics, consisting of engineering sciences and 

engineering design appropriate to the student's field of study. 

o The curriculum must include engineering topics (including computing science) 

necessary to analyze and design complex electrical and electronic devices, software, 

and systems containing hardware and software components. 

o Graduates must be prepared to design a system, component, or process to meet 

desired needs within realistic constraints such as economic, environmental, social, 

political, ethical, health and safety, manufacturability, and sustainability. 

E. Comparison for Missouri Computing Programs 
Table 4 compares the curricula for several computing programs in Missouri and the proposed 

UCM Software Engineering program. The table concentrates on the software engineering topics, 

which are part of the curricula. 
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Table 4: Comparison of Missouri Computing Programs 

Program 
Required 
Credits 

ABET 
Accreditation 

Required Software 
Engineering Topics 

Other Features 

UCM 
B.S. 
Software 
Engineering 

120 A Proposal, 
hence not 

Accredited 

Intro. Software 
Engineering, Project 
Management, Software 
Requirements Engineering, 
Software Design and 
Architecture, Software 
Testing & Quality 
Assurance, Secure Software 
Engineering, 
Senior Project 

Elective courses: Big 
Data Systems, Data 
Mining, Cloud 
Computing 

UMKC  
B.S. 
Computer 
Science 

120 Accredited 
by ABET-

CAC  

Foundations of Software 
Engineering and a Capstone 
course 
 

There is a software 
engineering option 
that includes two 
courses from the 
following: Software 
Architecture, 
Requirements & 
Design, Software 
Architecture, Testing 
& Maintenance 

UMKC  
B.S. 
Electrical & 
Computer 
Engineering 

128 Accredited 
by ABET-

EAC 

No software engineering 
courses 

Two intro. to 
programming 
courses, some 
assembly, embedded 
programming 
courses, and two 
Senior Design 
courses.  

MU  
B.S. 
Computer 
Science 

126 Accredited 
by ABET-

CAC 

Intro. Software 
Engineering, two Senior 
Capstone courses. 

No electives in 
software engineering 
topics.  

MU S&T 
B.S. 
Computer 
Science  

128 Accredited 
by ABET-

CAC 

Intro. Software 
Engineering, Software 
Systems Development 

Electives: second 
course in Software 
Systems 
Development, 
Software Testing and 
Quality Assurance 

MU S&T 
B.S. 
Computer 
Engineering 

128 Accredited 
by ABET-

EAC 

No software engineering 
courses. Two Senior 
Design courses. 

Two intro. to 
programming 
courses, elective in 
Software 
Engineering. 
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F. United States B.S. Software Engineering Programs 
The creation of software engineering degree programs is a rather recent event. The first program 

to be accredited was at Rochester Institute of Technology, occurring in 2001. There are currently 

twenty-eight programs accredited by ABET under the Software Engineering program criteria, 

while there over 300 ABET accredited programs in computer science. 

 

The reasons for the differences in the numbers is not certain, but several influencing factors seem 

clear: 

• Computer science, as a discipline, has been around much longer. The first Department of 

Computer Science in the United States was established at Purdue University in 1962. 

• A computing department may not possess the expertise to offer such a program. To offer a 

software engineering program, faculty are needed with backgrounds in software 

requirements, software architecture, quality assurance and project management. The United 

States has only eight Ph.D. programs in software engineering, while there are over 200 Ph.D. 

programs in computer science (some with software engineering options). Also, as stated 

earlier, ABET requires software engineering faculty to “have an understanding of 

professional practice”. 

• There is still confusion and misunderstanding about the terms “software engineering”, 

“software developer”, “computer scientist”, and “computer programmer”, both by the general 

public and in parts of academia. 

G. Conclusions 

• Software engineering is a distinct and separate discipline from other computing disciplines 

(e.g., computer science, computer engineering, computer information systems). The other 

disciplines do not have a central focus on such areas as software project management, 

software quality assurance and testing, software requirements analysis and specification, and 

software architecture. 

• There is strong evidence that software engineering and other engineering fields involve the 

application of science and mathematics to solve engineering problems. However, most 

engineers would probably not classify themselves as applied scientists.  

• There is strong demand in industry for software engineers, who have knowledge and 

experience in the areas described in the Guide to the Software Engineering Body of 

Knowledge, [Bourque 2014]. And, there are currently a limited number of programs offering 

this desired preparation. 

• In comparing the curriculum of the UCM Software Engineering proposed program with other 

computing programs (Table 4), it is clear that the UCM program is different from the others 

and would be the only one to satisfy the needs of a software engineering professional as 

detailed in [Bourque 2014]. Also, the UCM proposed program appears to be the only one 

from Table 4, which would satisfy the EAC requirements for software engineering [ABET 

2016 -2]. 
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LEGAL CAVEAT 

EAB is a division of The Advisory Board Company 
(“EAB”). EAB has made efforts to verify the 
accuracy of the information it provides to 
members. This report relies on data obtained 
from many sources, however, and EAB cannot 

guarantee the accuracy of the information 
provided or any analysis based thereon. In 
addition, neither EAB nor any of its affiliates 
(each, an “EAB Organization”) is in the business 
of giving legal, medical, accounting, or other 
professional advice, and its reports should 
not be construed as professional advice. In 
particular, members should not rely on any legal 
commentary in this report as a basis for action, 
or assume that any tactics described herein would 
be permitted by applicable law or appropriate for 
a given member’s situation. Members are advised 
to consult with appropriate professionals 
concerning legal, medical, tax, or accounting 
issues, before implementing any of these tactics. 
No EAB Organization or any of its respective 
officers, directors, employees, or agents shall be 
liable for any claims, liabilities, or expenses 
relating to (a) any errors or omissions in this 
report, whether caused by any EAB organization, 
or any of their respective employees or agents, 
or sources or other third parties, (b) any 
recommendation or graded ranking by any 
EAB Organization, or (c) failure of member and 
its employees and agents to abide by the terms 
set forth herein. 

EAB, Education Advisory Board, The Advisory 
Board Company, Royall, and Royall & Company 
are registered trademarks of The Advisory Board 
Company in the United States and other 
countries. Members are not permitted to use 
these trademarks, or any other trademark, 
product name, service name, trade name, and 
logo of any EAB Organization without prior written 
consent of EAB. Other trademarks, product 
names, service names, trade names, and logos 
used within these pages are the property of their 
respective holders. Use of other company 
trademarks, product names, service names, 
trade names, and logos or images of the same 
does not necessarily constitute (a) an 
endorsement by such company of an EAB 
Organization and its products and services, or (b) 
an endorsement of the company or its products or 
services by an EAB Organization. No EAB 
Organization is affiliated with any such company. 

IMPORTANT: Please read the following. 

EAB has prepared this report for the exclusive 
use of its members. Each member acknowledges 
and agrees that this report and the information 
contained herein (collectively, the “Report”) are 
confidential and proprietary to EAB. By accepting 
delivery of this Report, each member agrees to 
abide by the terms as stated herein, including 
the following: 

1. All right, title, and interest in and to this 
Report is owned by an EAB Organization. 
Except as stated herein, no right, license, 
permission, or interest of any kind in this 
Report is intended to be given, transferred to, 
or acquired by a member. Each member is 
authorized to use this Report only to the 
extent expressly authorized herein. 

2. Each member shall not sell, license, republish, 
or post online or otherwise this Report, in part 
or in whole. Each member shall not 
disseminate or permit the use of, and shall 
take reasonable precautions to prevent such 
dissemination or use of, this Report by (a) any 
of its employees and agents (except as stated 
below), or (b) any third party. 

3. Each member may make this Report available 
solely to those of its employees and agents 
who (a) are registered for the workshop or 
membership program of which this Report is a 
part, (b) require access to this Report in order 
to learn from the information described herein, 
and (c) agree not to disclose this Report to 
other employees or agents or any third party. 
Each member shall use, and shall ensure that 
its employees and agents use, this Report for 
its internal use only. Each member may make 
a limited number of copies, solely as adequate 
for use by its employees and agents in 
accordance with the terms herein. 

4. Each member shall not remove from this 
Report any confidential markings, copyright 
notices, and/or other similar indicia herein. 

5. Each member is responsible for any breach of 
its obligations as stated herein by any of its 
employees or agents. 

6. If a member is unwilling to abide by any of the 
foregoing obligations, then such member shall 
promptly return this Report and all copies 
thereof to EAB. 
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1) Research Methodology 

 

Leadership at the University of Central Missouri approached the Forum as they 

considered the market demand for a bachelor’s-level software engineering program. 

The Forum assessed employer demand for bachelor’s-level software engineering 

professionals and degree completions bachelor’s-level software engineering and 

related programs in Missouri.  

EAB reports rely primarily on labor market data from the Burning Glass 

Labor/Insight™ tool (description below). Reports occasionally use data from the 

United States Census Bureau and United States Bureau of Labor Statistics data to 

explore occupation and job trends. Market research reports may also incorporate 

Integrated Postsecondary Education Data System (IPEDS) data to assess student 

enrollment, demographics, and completion rates across competitor programs.  

 

Methodology: Unless stated otherwise, this report includes data from online job 

postings from July 2013 to June 2017. The Forum identified trends in demand over 

time for bachelor’s-level software engineering professionals in Missouri. The Forum 

also assessed reported degree completions for bachelor’s-level “software engineering 

programs” in Missouri. 

Definitions: “In-state” refers to Missouri. “Software engineering professionals” refer 

to the following O*NET occupation codes: 

• Software Developer, Applications (15-1132), 

• Software Quality Assurance Engineers and Testers (15-1199.01), and 

• Software Developers, Systems Software (15-1133). 

“Software engineering programs” refer to the following CIP codes: 

• Computer science (11.0701), 

• Computer engineering (14.09), 

• Computer engineering (14.0901), 

• Computer software engineering (14.0903), 

• Electrical & electronics engineering (14.1001), 

• Systems engineering (14.27), 

• Systems engineering (14.2701), 

• Computer engineering technologies/technicians (15.12), and 

• Computer software technology/technician (15.1204). 

Annual growth in job postings is measured in the change between July 2013 and June 

2017 by six-month halves (i.e., H2 2013 is July 2013 to December 2013). 

 

 

 

 

 

Project Challenge 

Methodology and 
Definitions 
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EAB’s Partner for Real-Time Labor Market Data 

This report includes data made available through EAB’s partnership with Burning 

Glass Technologies, a Boston-based leader in human capital data analytics. Burning 

Glass Technologies specializes in the use of web spidering technology to mine more 

than 80 million online job postings and analyze real-time employer demand. Under 

this partnership, EAB may use Burning Glass’s proprietary Labor/Insight™ tool to 

answer member questions about employer demand for educational requirements, job 

titles, and competencies over time, as well as by geography. The tool considers job 

postings “unspecified” for a skill, industry, employer, geography, certification, or 

educational requirement when the job posting did not advertise for one of these 

particular job characteristics. Unspecified postings represent null values and should 

be excluded from the total number (n value) of job postings analyzed in the query. A 

more complete description of the tool is available at http://www.burning-

glass.com/products/laborinsight-market-analysis/. For more information about the 

Labor/Insight™ tool, please contact Betsy Denious, Director of Business Development 

Learning & Policy at bdenious@burning-glass.com or 301-525-6596. 

 

The Forum consulted the following sources for this report: 

• EAB’s internal and online research libraries (eab.com) 

• National Center for Education Statistics (NCES) (http://nces.ed.gov/) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project Sources 

Burning Glass 

Labor/Insight™ 

http://www.burning-glass.com/products/laborinsight-market-analysis/
http://www.burning-glass.com/products/laborinsight-market-analysis/
mailto:bdenious@burning-glass.com
http://www.eab.com/
http://nces.ed.gov/)
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2) Missouri Market Demand and Completion Trends 

Missouri Employers Posted 10,323 Software Engineering 

Job Postings in the Last 12 Months 

Missouri employer demand for bachelor’s-level software engineering professionals 

remains experienced minimal growth from July 2013 to June 2017. Missouri 

employers list 5,382 job postings for bachelor’s-level software engineering 

professionals in H1 2017, a two percent increase from the 5,260 relevant job postings 

in H2 2013. Across the last 12 months (i.e., November 2016 to October 2017), 

employers posted 10,323 jobs for software engineers in Missouri, similar to the 

number of postings in the last two years. Most recently, employer demand for 

bachelor’s-level software engineering professionals in Missouri rose 17 percent 

between H2 2016 and H1 2017 (i.e., 4,601 to 5,382 postings).  

Administrators should note employer demand for all bachelor’s-level professionals in 

Missouri rose 26 percent between H2 2013 and H1 2017, much faster than the two 

percent growth in demand for bachelor’s-level software engineering professionals in 

this period. Recently, demand for all bachelor’s-level professionals in Missouri rose 

from 198,854 job postings in H2 2016 to 223,924 postings in H1 2017 (i.e., a 13 

percent increase).  

Historical Demand for Bachelor’s-Level Software Engineering 

Professionals  

July 2013-June 2017, Missouri Data1 

 

 

 

 

 

 

 

 
1) Burning Glass Labor/InsightTM 
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Missouri Institutions Report 590 Bachelor’s-Level 

Software Engineering Degree Completions in 2014-15  

Reported degree completions for bachelor’s-level software engineering programs do 

not appear to meet market demand for bachelor’s-level software engineering 

professionals in Missouri. In-state institutions report a total of 590 degree 

completions for bachelor’s-level software engineering programs in the 2014-2015 

academic year (i.e., the most recent year of data available). However, employers in 

Missouri posted 12,166 jobs for bachelor’s-level software engineering professionals in 

2015. 2 While professionals from other states may fill bachelor’s-level software 

engineering roles in Missouri, the magnitude of this disparity may indicate an 

opportunity to launch a bachelor’s-level software engineering program at the 

University of Central Missouri. Administrators should note the Bureau of Labor 

Statistics (BLS) identifies a bachelor’s degree as the entry-level education typically 

required for “software developer” roles. 

The data displayed below aggregates completions from all “software engineering” CIP 

codes identified by administrators at the University of Central Missouri. Sixteen 

institutions in Missouri in addition to the University of Central Missouri report 

bachelor’s-level software engineering degree completions in the 2014-15 academic 

year.  

Reported Degree Completions for Bachelor’s-Level Software 

Engineering Programs in Missouri 

National Center for Education Statistics, “Software Engineering Programs” 

 

Institutions Reported Completions 2014-15 

Washington University in St. Louis 214 

University of Missouri-St. Louis 69 

University of Missouri-Kansas City 59 

Saint Louis University 48 

Webster University 36 

Missouri State University-Springfield 35 

Truman State University 31 

University of Central Missouri 26 

Park University 17 

Southwest Baptist University 11 

Central Methodist University-College of 
Graduate and Extended Studies 

10 

Columbia College 10 

Central Methodist University-College of Liberal 
Arts and Sciences 

8 

Drury University 7 

College of the Ozarks 4 

Hannibal-LaGrange University 4 

Maryville University of Saint Louis 1 

Total 590 
 

 

 
2) Burning Glass Labor/InsightTM 

The 2014-15 
academic year 
represents the 
most recent year 
of available 
completions 
data. 

Degree 
Completions 

https://www.bls.gov/ooh/computer-and-information-technology/software-developers.htm#tab-4

