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Basic Characteristics of the Proposed Program 

1. Brief description of the disciplinary purpose and significance of the proposed degree. 

An interesting and beautiful aspect of data science is its abstract focus on data—by its very 

nature the field is multidisciplinary. Data science is an emerging STEM area founded on the 

principles of mathematics and the sciences and developed through a synthesis of 

mathematics and computer science; more exactly, data science draws from analysis, 

statistics, databases, big data, artificial intelligence, numerical analysis, graph theory and 

visualization. Researchers continue to develop the foundations of data science, while 

researchers and practitioners are simultaneously finding and developing applications in the 

natural sciences, the health sciences, the social sciences and economics. 

The purpose of Kent State’s M.S. degree in Data Science is to develop students’ knowledge 

of the methods and tools of data science and their understanding of how to apply these 

methods and tools in diverse data environments. The significance of the degree program will 

be determined by how well students will be able to apply these methods and tools. The 

accelerating use of ubiquitous data will profoundly change how individuals interact with 

information, how scientists explore and how democracies operate, while simultaneously 

creating numerous new jobs and transforming existing professions. Kent State’s goal with 

the proposed degree program is to help produce an innovated workforce for state, regional 

and international data-enabled industries, educational institutions and government agencies. 

The proposed degree program is a collaborative effort between Kent State’s Department of 

Computer Science and Department of Mathematical Sciences in the College of Arts and 

Sciences with support and input from partnering disciplines across the campus. 

2. Definition of the focus of the program. 

The focus of the proposed M.S. degree in Data is on the development of scientists who will 

understand the theories, methods and tools of data science so that they can apply data 

science to solving research and workplace questions in the natural, health and social 

sciences. The program will emphasize research and development in data science and data 

science applications and will zero-in on helping to fill industry’s huge need for advanced 

STEM data analytics skills. 

3. Rationale for the degree name. 

The Master of Science degree is appropriate for Kent State’s proposed program, rather than 

a professional degree title, since students have the option to pursue original research 

through the culminating requirement. 

4. Duration of the program. 

a. Total credit hours for completion of the program. 

The degree program will be 30 semester credit hours 
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b. Normal or typical length of time for students to complete the program. 

Length of the program will be two years for a full-time student. 

5. Proposed initial date for implementation of the program. 

The proposed implementation of the M.S. degree in Data Science is fall 2020. 

6. Admission requirements and admission timing. 

Kent State will admit students to the program in the fall semester only. Applicants must hold 

a bachelor’s degree with a minimum 3.000 GPA, submit two letters of recommendation and 

have previously completed courses in linear algebra, statistics, advanced calculus, discrete 

mathematics/structures, programming and data structures and database systems. If 

applicants have not completed all the prerequisite courses, program faculty may decide to 

admit them conditionally (based on a wholistic review of their application) until they 

complete the remaining courses being before beginning the program’s coursework. See 

Appendix A for full admission criteria.   

7. Primary target audience for the program. 

The intended audience for the proposed data science degree program will be traditional 

college-aged students and working professionals. 

8. Special efforts to enroll and retain underrepresented groups. 

a. Plan to ensure recruitment, retention and graduation of groups underrepresented 

within the discipline. 

The number of undergraduate female students in mathematics and computer science 

has been increasing, and the departments promote their master’s degree programs 

to their domestic undergraduate students. 

The Department of Computer Science started a women student chapter of the 

Association of Computing Machinery to encourage more female participation. The 

department also supports and funds students to attend women in tech conferences.  

Student clubs and association student chapters in the Department of Mathematical 

Science include the Actuarial Math Club, Association for Women in Mathematics,  

Pi-Mu-Epsilon and the Mathematical Association of America, all of which promote 

female and minority participation.  

The program will be advertised to underrepresented undergraduate student groups 

within both the departments, the university and other colleges at the national level. 

New proposals will be written to federal agencies and state agencies to attract 

funding for underrepresented students under STEM initiatives. The university has 

many scholarships to encourage underrepresented students, including women, to 

STEM areas. 
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A mentorship program consisting of industrial professionals and faculty members will 

be established to scout and advise prospective underrepresented students. The 

Department of Computer Science has an industrial advisory board consisting of 

computer science faculty and local industrial partners. The concept will be extended 

to the Data Science degree program. The departments work in collaboration with 

Kent State’s Office of Diversity, Equity and Inclusion to enhance the impact. The 

departments also will allocate advisors for underrepresented students to improve 

retention of the students. 

b. Provide as background a general assessment of the following: (1) institution and 

departmental profiles of total enrollment and graduate student enrollment of 

underrepresented groups within the discipline; and (2) comparison with nationally 

reported values from National Center for Educational Statistics, Council of 

Graduate Schools or other authoritative sources. Supply data by demographic 

group where available. 

Data in Tables 1 and 2 were compiled by Kent State’s Office of Institutional Research. 

The data on 91 four-year public, doctoral institutions in Table 3 was pulled from IPEDS. 

In computer science, 5.9 percent of underrepresented students earned degrees  

at Kent State, compared to 15.7 percent represented in the IPEDS numbers.  

In mathematics, 7.6 percent of underrepresented students earned degrees at  

Kent State, compared to 21.6 percent represented in the IPEDS numbers. 

Table 1: Kent State preponderant enrollment of underrepresented students (URS)  

on the Kent Campus in fall semester 2018, by academic department. 

Student’s 

Computer 

Science 

Mathematical 

Science 

Other 

Departments Total 

Program All URS All URS All URS All URS 

Bachelor’s 505 60 137 13 20,936 3,300 21,578 3,373 

Master’s 64 0 50 1 3,472 335 3,586 336 

Doctoral 40 1 47 0 1,546 139 1,633 140 

Total 609 61 234 14 25,954 3,774 26,797 3,849 

Table 2: Kent State degrees awarded to underrepresented students (URS)  

on the Kent Campus in academic year 2018-19, by academic department. 

Student’s 

Computer 

Science 

Mathematical 

Science 

Other 

Departments Total 

Program All URS All URS All URS All URS 

Bachelor’s 84 6 43 3 5,462 716 5,589 725 

Master’s 49 0 15 0 1,572 143 1,636 143 

Doctoral 10 2 8 2 257 20 275 24 

Total 143 8 66 5 7,291 879 7,500 892 
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Table 3: First degrees awarded to underrepresented students (URS) at 91 four-year public, 

doctoral institutions in academic year 2016-17, by area of study. 

Student’s 

Computer 

Science 

Mathematical 

Science 

Other 

Studies Total 

Program All URS All URS All URS All URS 

Bachelor’s 8,411 1,655 2,570 539 211,629 51,998 222,610 54,192 

Master’s 6,623 401 873 90 60,419 11,272 67,915 11,763 

Doctoral 219 13 129 5 5,397 679 5,745 697 

Total 13,184 2,069 2,938 634 280,148 63,949 296,270 66,652 

Institutional Planning for Program Change 

1. What are the physical facilities, equipment and staff needed to support the program? 

The proposed degree program will share existing physical resources and laboratories with 

currently existing programs. Since 2012, the Department of Computer Science, with support 

from the Department of Mathematical Sciences and the College of Arts and Sciences, has 

operated a Data and Computing Center with advanced storage, virtual machines and 

computing resources used to support various data and computing intensive programs.  

There are also three research engineers with experience in a science data center and virtual 

machine support operations. Specialized labs are already functioning, including a Big Data 

Science Lab, Visual Analytics Lab, Cloud Computing Lab and Advanced Information Security 

and Privacy Lab. 

Furthermore, a Kent State computer science networking group is working with Ohio 

Research Network (OARNet), so that the group’s resources will integrate with the vast 

national big-data resources, including national lab facilities, supercomputing facilities in 

Ohio and the Department of Energy, National Science Foundation repositories and industrial 

cloud service providers (e.g., Amazon, IBM, Microsoft) with extremely high bandwidth.  

The required equipment, network infrastructure and specialized staff resources will be 

abundantly available to the proposed research-intensive Data Science program and its 

students, researchers and affiliates to build a first-class program. 

Depending on how involved local businesses become with respect to working on joint projects, 

more technical staff may be needed. However, if local businesses do become increasingly 

involved, then it is expected that they will help support the technical sides of the projects. 

2. What is the evidence that a market for the new program(s) exists? 

Information provided in Appendices B (Ohio employer analysis), C (occupational analysis) 

and D (support letters for area businesses) lead credence that a market for the proposed 

degree program exists. 
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a. How has estimated program demand been factored into realistic enrollment projections? 

The college projects an initial cohort of 10 students. With further marketing of the 

program, in the second and third years, the college plans to increase the size of the first-

year class by five students so that there will be 20 first-year students and 15 second-year 

students at the start of year three. By year four, the goal for each year will be to enroll 20 

new students. 

Based on the evidence shown in the appendices, the college believes that program 

demand will be greater than the enrollment goals. Thus, concern is not whether enough 

students will want to enroll in the program. The college is confident that once the quality 

of the program is established, students will be striving to get into the program. 

b. How has this evidence been used in planning and budgeting processes to develop a 

quality program that can be sustained? 

According to the current plan, the number of students in the new graduate program will 

be capped at 40. The college considers the evidence presented in the appendices as 

clearly showing that there will be significant interest in the new program to support 

more than 20 new students each year. The core classes in mathematics and computer 

science and the supporting classes across campus will be able to absorb the students  

for this new graduate program. Per the fiscal impact statement (see Appendix E), the 

program will operate with a net gain at implementation. 

c. Provide evidence of need for the new degree program, including the opportunities for 

employment of graduates. Examples of potential metrics of program need include: (1) 

Student interest and demand: potential enrollment; ability to sustain the critical mass 

of students; (2) institutional need: plan for overall development of graduate programs 

at the university; and (3) societal demand: intellectual development; advancement of 

the discipline; employment opportunities to meet regional, national needs and/or 

international needs. 

Graduate, as well as undergraduate, students have shown a strong interest in data 

science at Kent State, not only in computer science and mathematics, but also in 

geography and other disciplines. There is a high demand for the Big Data Analytics 

course (at the undergraduate, master’s and doctoral level) offered by the Department of 

Computer Science. The average enrollment in this course was 48 students over the past 

three years. In spring 2019, 30 percent (15 out of 50) of students in Kent State’s M.S. 

degree in Computer Science declared the Computational Data Science concentration.  

Faculty from the Department of Computer Science and Department of Mathematical 

Sciences have forged close collaborations with faculty from many other units at Kent 

State, including the Department of Physics, Department of Chemistry and Biochemistry, 

Department of Psychological Sciences, Department of Geography, School of Information, 

School of Fashion Design and Merchandising and College of Public Health. Both 

departments offer data science courses open to students from other departments, 

schools and colleges. 
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Published reports state that machine learning engineer, data scientist and big data 

engineers rank among the top emerging jobs. According to one article, “Data scientist 

roles have grown over 650 percent since 2012, but currently 35,000 people in the [United 

States] have data science skills, while hundreds of companies are hiring for those roles—

even those you may not expect in sectors like retail and finance—supply of candidates 

for these roles cannot keep up with demand.”1  

Another article leads with the headline “IBM predicts demand for data scientists will soar 

28% by 2020” and notes that such is the demand that positions in data science and 

analytics remain open an average of 45 days, five days longer than the market average.2 

Data science jobs are particularly important in the north-east Ohio economy, with its 

heavy concentration of insurance, energy and medical industries. More information is 

provided in Appendices B (Ohio employer analysis) and C (occupational analysis). 

Statewide Alternatives 

1. What programs are available at other institutions, and how do they differ from the 

program being proposed? 

Most similar master’s degree programs in Ohio, see Table 4, are business analytics, which 

focuses on the application of data analytics techniques to improve business process. Data 

science focuses on the science of data analytics techniques, with the goal of developing new 

techniques and algorithms for data analytics and improving their computational efficiency. 

Table 4: Data Science and related programs in Ohio. 

Ohio Universities Master’s Degree Programs 

Bowling Green State University M.S. degree in Analytics 

M.S. degree in Applied Statistics (Business Analytics specialization) 

 M.S. degree in Data Science 

Case Western Reserve University Master of Science in Management degree in Business Analytics 

Kent State University M.B.A. degree (Business Analytics concentration) 

 M.S. degree in Business Analytics 

Miami University M.S. degree in Business Analytics 

Ohio State University Specialized Master in Business degree in Analytics 

 M.B.A. degree in Data Analytics 

Ohio University Master of Business Analytics degree 

M.B.A. degree (Business Analytics concentration) 

University of Akron M.B.A. degree (Business Analytics concentration) 

University of Cincinnati M.S.  degree in Business Analytics 

University of Dayton Master of Business Analytics degree 

University of Findlay M.S.  degree in Applied Security and Analytics 

University of Toledo Master of Applied Business Analytics degree 

1 LinkedIn’s 2017 U.S. Emerging Jobs Report (7 December 2017). Retrieved from 

https://economicgraph.linkedin.com/research/LinkedIns-2017-US-Emerging-Jobs-Report.  
2 Columbus, L. (13 May 2017). IBM predicts demand for data scientists will soar 28% by 2020. Forbes. Retrieved from 

www.forbes.com/sites/louiscolumbus/2017/05/13/ibm-predicts-demand-for-data-scientists-will-soar-28-by-

2020/#1b9ec2847e3b.  

EPC Agenda | 27 January 2020 | Attachment 17 | Page 9

https://economicgraph.linkedin.com/research/LinkedIns-2017-US-Emerging-Jobs-Report
http://www.forbes.com/sites/louiscolumbus/2017/05/13/ibm-predicts-demand-for-data-scientists-will-soar-28-by-2020/#1b9ec2847e3b
http://www.forbes.com/sites/louiscolumbus/2017/05/13/ibm-predicts-demand-for-data-scientists-will-soar-28-by-2020/#1b9ec2847e3b


Ohio Universities Master’s Degree Programs 

University of Toledo M.S. degree in Applied Business Analytics 

Wittenberg University M.S. degree in Analytics 

Xavier University M.S.  degree in Customer Analytics 

Kent State’s proposed degree in data science will require applicants to have more 

mathematics, statistics and computer science for admission than all the programs listed 

above, except for Bowling Green State University’s M.S. degree in Data Science. Bowling 

Green’s M.S. degree prepares students to enter the university’s Ph.D. degree in Data Science, 

whereas Kent State’s program will prepare graduates for immediate entry in the work force.  

University of Cincinnati’s admission requirements for its program are similar to that of Kent 

State’s; however, Cincinnati’s program focuses on business analytics and not data science. 

2. Explain the appropriateness of the specific locale for the program. 

A search of “data analyst” positions on Indeed, the employment-related search engine, 

returned 640 job postings in Ohio and 857 in Pennsylvania.3 These results show a high 

demand in the job market for Kent State’s new graduate program. 

A close look at Appendix B (Ohio employer analysis) shows that there is a high concentration 

of data science positions in Northeast Ohio, especially, in the medical field. The Cleveland-

Akron area needs and, in fact, demands a strong and vibrant Data Science program for the 

continuing business-industrial growth in the area. 

3. Are there opportunities for inter-institutional collaboration to offer the program? 

Faculty and students from the Department of Computer Science have many joint 

research/educational collaborations with other universities. Kent State looks forward to 

leveraging these collaborations, as well as creating new ones in data science. 

Growth of the Program 

1. What future growth do you anticipate over several years? 

In first year of implementation, the college’s goal to enroll 10 students. In years two and 

three, the college plans to increase the size of the first-year class by five per year. From year 

four onward, the program will be capped at 40 students (20 students per year).  

2. How do you plan to manage this growth? 

Current resources will be able to manage the anticipated initial enrollment and future growth. 

3. When do you expect the program to be self-sufficient? 

The expectation is that the program will be self-sufficient at implementation until at least year 

three. After that year, the college will evaluate whether to cap at 40 students or continue to 

grow enrollment; at that point the question of self-sufficiency will be addressed again.  

3 www.indeed.com, search on 16 January 2020 at approximately 5.00 p.m. (“data analyst” entered for 

“What,” and “OH” and “PA” entered for “Where’). 
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Curriculum and Instructional Design 

4. Description of the proposed curriculum, including any concentrations, cognates or 

specializations within the major. 

The proposed M.S. degree in Data Science is 30 credit hours, comprising 18 credit hours of  

a required core, 6 credit hours of electives and 6 credit hours of a culminating requirement, 

see table 5 below. 

The elective coursework allows students to delve further into mathematics and computer 

science (that complement or go beyond the core) or to explore the applications of data 

science in diverse areas, including biological sciences, geography, information science, public 

health and psychology. Students will be expected to select electives that focus on one 

domain to ensure that the prerequisite dependencies between electives can be met within 

the total elective credit hours. These elective options will be expanded in the future as more 

data science-related courses are developed at Kent State University. 

Students will fulfill the culminating requirement by either writing and publicly defending a 

master’s thesis or completing an integrated learning experience. The integrated learning 

experience requires (1) a data science capstone project or (2) a data science capstone project 

and a graduate internship. Students must prepare a written document and then present 

publicly that explains and/or demonstrates their capstone project (or capstone project and 

internship activity). Students’ thesis topic or integrated learning experience must be 

approved by their faculty supervisory committee.  

All courses in the proposed curriculum are existing, with the exception of a new master’s 

project and internship (noted below as new). 

Catalog copy is in Appendix A. Course descriptions are in Appendix F.  

Table 5: Curriculum for the proposed M.S. degree in Data Science.  

Core Requirements (18 credit hours)  

CS 63005 Advanced Database Systems Design 3 

CS 63015 Data Mining Techniques 3 

CS 63016 Big Data Analytics 3 

MATH 50015 Applied Statistics 3 

MATH 50024 Computational Statistics 3 

MATH 50028 Statistical Learning 3 

Electives (6 credit hours)  

 BSCI60103 Biological Statistics (3)  

 CS 54201 Artificial Intelligence (3)  

 CS 57206 Data Security and Privacy (3)  

 CS 63017 Big Data Management (3)  

 CS 63018 Probabilistic Data Management (3)  

 CS 63100 Computational Health Informatics (3)  

 CS 64201 Advanced Artificial Intelligence (3)  

 CS 64402 Multimedia Systems and Biometrics (3)  

 CS 67302 Information Visualization (3)  

 Electives continued  
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 CS 69098 Research (3)  

  or MATH 67098 Research (3)  

 ECON 62054 Econometrics I (3)  

 ECON 62055 Econometrics II (3)  

 ECON 62056 Time Series Analysis (3)  

 EHS 52018 Environmental Health Concepts in Public Health (3)  

 EPI 52017 Fundamentals of Public Health Epidemiology (3)  

 EPI 63016 Principles of Epidemiological Research (3)  

 EPI 63018 Observational Designs for Clinical Research (3)  

 EPI 63019 Experimental Designs for Clinical Research (3)  

 GEOG 59070 Geographic Information Science (4)  

 GEOG 59080 Advanced Geographic Information Science (3)  

 HI 60401 Health Information Management (3)  

 HI 60411 Clinical Analytics (3)  

 HI 60414 Human Factors and Usability in Health Informatics (3)  

 HI 60418 Clinical Analytics II (3)  

 KM 60301 Foundational Principles of Knowledge Management (3)  

 LIS 60010 The Information Landscape (3)  

 LIS 60020 Information Organization (3)  

 MATH 50011 Probability Theory and Applications (3)  

 MATH 50051 Topics in Probability Theory and Stochastic Processes (3)  

 MATH 50059 Stochastic Actuarial Models (3)  

 PSYC 61651 Quantitative Statistical Analysis I (3)  

 PSYC 61654 Quantitative Statistical Analysis II (3)  

Culminating Requirement (6 credit hours)  

CS 69099 Capstone Project (6)    NEW  

 or CS 69099 Capstone Project (3)    NEW  

  and CS 69192 Graduate Internship (3)    NEW  

 or CS 69199 Thesis I (6)  

 or MATH 67199 Thesis I (6)  

Institutional Staffing, Faculty and Student Support 

1. How many and what types of faculty (full and part time) will be employed in the 

program? Describe how number and type of faculty is sufficient to support the program 

(especially if the program contains a research or heavily mentored activity). 

Graduate faculty from the Department of Computer Science and the Department of 

Mathematical Sciences will teach the core and elective courses and advise students for the 

culminating experience. Faculty from the partnering units will teach the other elective 

courses. Those units include Economics, Geography, Psychology, Information and Public 

Health. Please see Appendix G for the faculty list and Appendix H for the faculty CV. 

With the fact that all content-based courses in the program are existing and offered 

currently, in addition to recent hires in mathematics and computer science, Kent State 

University has sufficient faculty capacity and credentials to support this new program. 

2. How many, if any, new faculty will be hired for the program? 

It is anticipated that no new faculty will be hired for the program.  
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3. What are the administrative arrangements for the proposed program, including oversight 

at the program, department/school and college level?  

The M.S. degree in Data Science will be jointly sponsored by the Department of Computer 

Science and the Department of Mathematical Sciences in the College of Arts and Sciences.  

Oversight of the program will be handled by a faculty program director, an executive 

committee and a program committee.  

The executive committee will consist of three faculty members, one each from the computer 

science and mathematical science departments and one from the partnering disciplines. The 

computer science and mathematical sciences faculty will be appointed by their respective 

department chair, and one will also serve as the program director. 

The position of program director will alternate between the computer science and 

mathematical science departments every two years, although the faculty member appointed 

to the position may remain for more than two years upon agreement of the two department 

chairs. The inaugural director of the M.S. degree in Data Science will be the computer 

science faculty member of the executive committee. 

Membership of the program committee will consist of the computer science and mathematical 

science faculty who have been appointed to the executive committee and a faculty member 

from each of the partnering disciplines, who will be appointed by their chair, director or dean. 

Each spring semester, members of the program committee will choose one of their members 

from the partnering disciplines to serve on the executive committee for the next academic year. 

The faculty program director, executive committee and program committee report to the 

chairs of the Department of Computer Science and Department of Mathematical Sciences. 

The chairs, in turn, report to the dean of the College of Arts and Sciences. 

Every two years, on a rotating basis, the program committee will meet with representatives 

of each partnering unit. The purposes of these meetings are to evaluate how well the 

elective courses are supporting and enhancing the degree program, and how well the 

degree program is supporting and promoting the partnering unit. Additionally, at these 

meetings, the program committee and the partnering unit should discuss possible future 

data science collaborations in teaching and research. A goal will be to have the program 

committee hold annual meetings for all the partnering units to meet to discuss continuing 

and possible future collaborations in teaching and research. 

Each student enrolled in the M.S. degree in Data Science will form a supervisory committee, 

of which members should be chosen early in the student’s second semester of the first year 

in the program and no later than the fall semester of the student’s second year. The 

student’s advisor will be a supervisory committee member. The advisor must approve the 

student’s elective courses. 

4. Where will any needed financial support and staffing come from? 

The faculty and courses for the proposed degree program are existing and support other 

graduate programs at Kent State.  
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Appendix A: Program Catalog Page 
 

College of Arts and Sciences 
Department of Computer Science 
241 Mathematics and Computer Science Building 
Kent Campus 
330-672-9980 
depsec@cs.kent.edu 
www.kent.edu/cs 

 
Department of Mathematical Sciences 
233 Mathematics and Computer Science Building 
Kent Campus 
330-672-2430 
math@math.kent.edu 
www.kent.edu/math 

Description 

The Master of Science degree in Data Science provides a focus on developing scientists who will 
understand the theories, methods and tools of data science and apply data science to solving research 
and workplace questions in the natural, health and social sciences for businesses and industries. 

Data science is an emerging STEM discipline founded on the principles of mathematics and the sciences 
and developed through a synthesis of mathematics and computer science. One may think of data 
science as a blending together of methods and ideas from analysis, statistics, databases, big data, 
artificial intelligence, numerical analysis, graph theory and visualization for the purposes of finding 
information in data and applying that information to solving real-world problems.   

FULLY OFFERED AT: 
▪ Kent Campus 

Admission Requirements 

▪ Bachelor’s degree from an accredited college or university for unconditional admission 

▪ Minimum 3.000 undergraduate GPA (on a 4.000 point scale) for unconditional admission 

▪ Prerequisite mathematics and computer science courses1 

▪ Official transcript(s) 

▪ Two letters of recommendation 

▪ English language proficiency - all international students must provide proof of English language 
proficiency (unless they meet specific exceptions) by earning one of the following:  

o Minimum 525 TOEFL PBT score (paper-based version) 
o Minimum 71 TOEFL IBT score (Internet-based version) 
o Minimum 74 MELAB score 
o Minimum 6.0 IELTS score 
o Minimum 50 PTE score 

For more information about graduate admissions, please visit the Graduate Studies website. For more 
information on international admission, visit the Office of Global Education website. 

1. Students entering the program are expected to have previously completed courses in linear algebra (equivalent 
to MATH 21001 or MATH 21012), statistics (equivalent to MATH 20011), advanced calculus (equivalent to MATH 
22005), discrete mathematics/structures (equivalent to MATH 31011 or CS 23022), programming and data 
structures (equivalent to CS 23001) and database systems (equivalent to CS 33007). Applicants have not 
completed all the prerequisite courses may be admitted conditionally (based on a wholistic review of their 
application) until they complete the remaining courses being before beginning the program’s coursework. 
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Program Learning Outcomes 

Graduates of this program will be able to: 

1. Ask the questions so that problems in a particular business or industrial situation become clear 

2. Determine if the problem may be addressed with data science methods and tools, and if yes, 
propose potential methods for solving the problems 

3. Make suggestions for how data science may be used to enhance the quality and value of currently 
existing products (whether the products are physical or methods) and how data science may be 
used in the development of new products 

Program Requirements 

MAJOR REQUIREMENTS 

Major Requirements  
CS 63005 Advanced Database Systems Design 3 
CS 63015 Data Mining Techniques 3 
CS 63016 Big Data Analytics 3 
MATH 50015 Applied Statistics 3 
MATH 50024 Computational Statistics 3 
MATH 50028 Statistical Learning 3 
Major Electives, choose from the following: 6 
 BSCI60103 Biological Statistics  
 CS 54201 Artificial Intelligence  
 CS 57206 Data Security and Privacy  
 CS 63017 Big Data Management  
 CS 63018 Probabilistic Data Management  
 CS 63100 Computational Health Informatics  
 CS 64201 Advanced Artificial Intelligence  
 CS 64402 Multimedia Systems and Biometrics  
 CS 67302 Information Visualization  
 CS 69098 Research  
  or MATH 67098 Research  
 ECON 62054 Econometrics I  
 ECON 62055 Econometrics II  
 ECON 62056 Time Series Analysis  
 EHS 52018 Environmental Health Concepts in Public Health  
 EPI 52017 Fundamentals of Public Health Epidemiology  
 EPI 63016 Principles of Epidemiological Research  
 EPI 63018 Observational Designs for Clinical Research  
 EPI 63019 Experimental Designs for Clinical Research  
 GEOG 59070 Geographic Information Science  
 GEOG 59080 Advanced Geographic Information Science  
 HI 60401 Health Information Management  
 HI 60411 Clinical Analytics  
 HI 60414 Human Factors and Usability in Health Informatics  
 HI 60418 Clinical Analytics II  
 KM 60301 Foundational Principles of Knowledge Management  
 LIS 60010 The Information Landscape  
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Major Electives continued  
 LIS 60020 Information Organization  
 MATH 50011 Probability Theory and Applications  
 MATH 50051 Topics in Probability Theory and Stochastic Processes  
 MATH 50059 Stochastic Actuarial Models  
 PSYC 61651 Quantitative Statistical Analysis I  
 PSYC 61654 Quantitative Statistical Analysis II  
Culminating Requirement  

Choose from the following: 6 
 CS 69099 Capstone Project (6)    NEW  
 CS 69099 Capstone Project (3)    NEW  
  and CS 69192 Graduate Internship (3)    NEW  
 CS 69199 Thesis I (6)  
 MATH 67199 Thesis I (6)  
Minimum Total Credit Hours: 30 

GRADUATION REQUIREMENTS 

The culminating experiences may be a master’s thesis or an integrated learning experience. The 
master’s thesis requires a written thesis, a public defense of the thesis and approval by the student’s 
supervisory committee.  

The integrated learning experience may include a substantial capstone project or a capstone project and 
internship. For either non-thesis option, students must prepare a written document explaining and/or 
demonstrating their capstone project or internship activity and its significance. In addition, students 
must give a public presentation of their capstone project or internship, and the written document and 
presentation must be approved by their supervisory committee. 
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Appendix B: Ohio Employer Analysis 
 

 

 

Data Source: Sydney Martis, Research Manager 
Division of Strategy and Research, Team NEO 
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Appendix C: Occupational Analysis 
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Appendix D: Business Support Letters 
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Appendix E: Fiscal Impact Statement 
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Appendix F: Course Descriptions 
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MATH 67098 Research [3 or 6 hours] 

Research or individual investigation.  Credits are applied toward degree requirements (electives) 

with approval if letter grade of “S” is given.  Prerequisite: Graduate standing. 

 

MATH 67199 Thesis I [6 hours] 

Thesis student must register for a total of 6 hours, 2 to 6 hours in a single semester distributed 

over several semester if desired. Prerequisite: Graduate standing. 

 

CS 54201 Artificial Intelligence [3 hours] 

Examines goals, problems, concepts and methods of artificial intelligence heuristic versus 

algorithmic methods, natural language comprehension, and theorem proving. 

Prerequisite: Graduate Standing 

 

CS 57206  Data Security and Privacy [3 hours] 

The goal of the course is to familiarize the students with basic concepts of security and privacy, 

their definitions, applications and current advances in research community and industry. This 

course addresses the security and privacy issues in legacy systems and also studies security and 

privacy policies and legislations. This course also reviews current research projects in the area of 

security and privacy.  Prerequisite: Graduate standing. 

 

CS 63005 Advanced Database Systems Design [3 hours] 

Introduction to a variety of advanced database topics and on-going trends in modern database 

systems. The course includes advanced issues of object-oriented database, XML, advanced client 

server architecture and distributed database techniques. Prerequisite: Graduate standing 

 

CS 63015  Data Mining Techniques [3 hours] 

Concepts and techniques of data mining. Data mining is a process of discovering information 

from a set of large databases. This course takes a database perspective on data mining.  

Prerequisite: Graduate standing 

 

CS 63016 Big Data Analytics [3 hours] 

This course will cover a series of important Big-Data-related problems and their solutions. 

Specifically, we will introduce the characteristics and challenges of the Big Data, state-of-the-art 

computing paradigm sand platforms (e.g., MapReduce), big data programming tools (e.g., 

Hadoop and MongoDB), big data extraction and integration, big data storage, scalable indexing 

for big data, big graph processing, big data stream techniques and algorithms, big probabilistic 

data management, big data privacy, big data visualizations, and big data applications (e.g., 

spatial, finance, multimedia, medical, health, and social data). 

Perquisite: Graduate standing 
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CS 63017 Big Data Management [3 hours] 

Introduces computing platforms with focus on how to use them in processing, managing and 

analyzing massive datasets. Utilizes several key data processing tasks, including simple statistics, 

data aggregation, join processing, frequent pattern mining, data clustering, information retrieval, 

pagerank and massive graph analytics as the case study for large scale data processing.   

Prerequisite: Graduate Standing 

 

CS 63018   Probabilistic Data Management [3 hours] 

This course addresses the fundamental concepts and techniques for probabilistic data 

management in the area of databases. Probabilistic data are pervasive in many real-world 

applications, such as sensor networks, GPS system, location-based services, mobile computing, 

multimedia databases, data extraction and integration, trajectory data analysis, semantic web, 

privacy preserving, and so on. This class also covers major research topics such as probabilistic 

or uncertain data models, probabilistic queries, probabilistic query answering techniques, and 

data quality issues in databases.  Prerequisite: Graduate standing. 

 

CS 63100 Computational Health Informatics [3 hours] 

The course describes computational techniques and software tools for managing and transmitting         

health related information and automated analysis of medical and biosignal data.  Prerequisite: 

Graduate Standing 

 

CS 64201 Advanced Artificial Intelligence [3 hours] 

Additional topics in AI such as logic programming, advanced problem-solving systems, 

understanding natural languages, vision, learning, plan-generating systems.  Prerequisite: 

Graduate standing. 

 

CS 64402 Multimedia Systems and Biometrics [3 hours] 

This course discusses computational techniques for the fusion of multimedia data recorded by 

sensors for human-identification using automated analysis of biometric signals.  Prerequisite: 

Graduate Standing. 

 

CS 67302 Information Visualization [3 hours] 

Information visualization is the science that unveils the underlying structure of data sets using 

visual representations that utilize the powerful processing capabilities of the human visual 

perceptual system. In this class, we will study algorithms and systems for visually exploring, 

understanding, and analyzing large, complex data sets. Information visualization focuses on 

abstract data such as symbolic, tabular, networked, hierarchical, or textual information sources. 

The objectives of the course are to learn the principals involved in information visualization and 

a variety of existing techniques and systems. The students will also gain backgrounds and skills 

that will aid the design of new, innovative visualizations in realistic applications.   

Prerequisite: Graduate standing. 
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CS 69098 Research [3 hours] 

Research or individual investigation.  Credits are applied toward degree requirements with 

approval if grade of “S” is given.  Prerequisite: Graduate standing. 

 

CS 69099 Capstone Project [3 hours] 

Prerequisite: Graduate standing. 

 

CS 69192 Graduate Internship [3 hours] 

Prerequisite: Graduate standing. 

 

CS 69199 Thesis I [6 hours] 

Thesis student must register for total of 6 hours, 2 to 6 hours in a single semester distributed over 

several semesters if desired.  Prerequisite: Graduate standing. 

 

BSCI 60103 Biological Statistics [3 hours] 

Principles of experimental design and statistical analysis and how to choose and interpret 

statistical tests using biological data sets. 

Prerequisite: Graduate standing. 

 

GEOG 59070 Geographic Information Science [4 hours] 

Introduction to theories and methods for geographic data processing, including data capture and 

input, data storage and management, and data analysis and displays. Emphasis is on laboratory 

exercises using GIS software packages for real world applications. 

Prerequisite: Graduate standing. 

 

GEOG 59080 Advanced Geographic Information Science [3 hours] 

Provides both an overview of GIS data structures, analytical functions and usage, and modeling 

approaches. Students will learn how to manage GIS data in different formats or projections, 

select GIS analytical tools for solving different problems, and model changes of geographical 

phenomena as represented by GIS data. 

Prerequisite: GEOG 49070 or GEOG 59070 and Graduate standing. 

 

PSYC 61651 Quantitative Statistical Analysis I [3 hours] 

Review of univariate statistics and an introduction to using bivariate and multivariate statistics. 

Part one of a two semester sequence on statistical analysis. 

Prerequisite: Graduate standing in Psychology and special approval. 

 

PSYC 61654 Quantitative Statistical Analysis II [3 hours] 

Multivariate statistics for classifying individuals and variables. Additional topics include 

power/effect size and handling missing data. Part two of a two-semester sequence on statistical 

analysis. 

Prerequisite: PSYC 61651 or 71651 and Graduate standing in Psychology 
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ECON 62054 Econometrics I [3 hours] 

Introduction to problems and methods of the empirical estimation of economic relationships.  

Prerequisite: Graduate standing. 

 

ECON 62055 Econometrics II [3 hours] 

Covers generalized linear regression, mixed estimation, simultaneous equation systems, their 

identification and estimation by single equation and systems estimation.  Prerequisite: ECON 

62054 and graduate standing. 

 

ECON 62056 Time Series Analysis [3 hours] 

Covers various linear and non-linear time series models, market risk and value at risk (VAR). 

Students will gain hands on-experience with all models learned in the course. This course uses 

advanced analytical software and hardware on the financial engineering trading floor.  

Prerequisite: Graduate standing; and special approval of instructor. 

 

EHS 52018 Environmental Health Concepts in Public Health [3 hours] 

Provides a comprehensive overview of the core topics in environmental health as related to 

public health.  Prerequisite: Graduate standing. 

 

EPI 52017 Fundamentals of Public Health Epidemiology [3 hours] 

Introduces principles, methods and application of epidemiology. Covers the history of 

epidemiology, concepts of disease causation and prevention, measures of disease frequency and 

excessive risk, epidemiologic study designs, causal inference, outbreak investigation and 

screening. Provides experience with calculation of rate standardization; measures of disease 

frequency, association and impact; and sensitivity and specificity of screening tests. Highlights 

applications of epidemiology to understanding of disease etiology, transmission, pathogenesis 

and prevention; evaluation and public policy development.  Prerequisite: Graduate standing. 

 

EPI 63016     Principles of Epidemiological Research [3 hours] 

Course builds upon EPI 52017 to explore deeper the concepts and methods in epidemiologic 

research. Reviews the measures of disease frequency; association and impact; epidemiologic 

reasoning and causal inference; and methods and techniques for designing, implementing, 

analyzing and interpreting various epidemiologic study designs. Discusses advantages and 

limitations of various study designs. Explores threats to validity, precision and generalizability of 

epidemiologic studies.  Prerequisite: BST 52019 and EPI 52017; and graduate standing. 

 

EPI 63018   Observational Designs for Clinical Research [3 hours] 

Course provides students the skills to design, conduct and perform clinical epidemiology studies 

using an observational design. Students understand major concepts of clinical research, develop 

clinical research questions, and solve clinical research problems. Topics include study design, 

risk, causation, exposures, bias, measurement and validity and disease prognosis.  Prerequisite: 

BST 52019 (or approved MATH statistics courses) and EPI 52017 and graduate standing. 
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EPI 63019   Experimental Designs for Clinical Research [3 hours] 

Principles of experimental designs as they apply to clinical research and clinical trials are 

presented at an intermediate level. Students understand randomized control trial designs and 

alternative designs. Study methodology, including randomization and blinding techniques, is 

covered. Topics include evidence-based medicine; risk prediction and risk scores; instruments 

and measurement; data issues; and recruitment, retention and adherence.  Prerequisite: EPI 

63018; and graduate standing. 

 

HI 60401     Health Information Management [3 hours] 

Covers the areas encompassing health informatics management including the planning, selection, 

deployment, and management of electronic medical records (EMR), management decision-

support and tracking systems (DSS), and other health information technologies (HIT). 

Prerequisite: Graduate standing. 

 

HI 60411     Clinical Analytics [3 hours] 

The use of well-defined and well-integrated clinical analytics throughout the healthcare value 

chain can be transformative. Through careful implementation of health analytics, hospitals can 

transform unwieldy amalgamations of data into information that can: improve patient outcomes, 

increase safety, enhance operational efficiency and support public health. Given the immense 

size of the data challenge, the distinctness and geographic spread of many healthcare-related 

activities, and the fact that so many healthcare activities are conducted by different entities which 

must interact with each other, there is really no other way to provide operations management 

tools necessary to deliver personalized medicine and to control spiraling costs. Since clinical 

analytics is an immature discipline, we carefully examine the practices of those institutions who 

are standard setters in the industry. Pre/co-requisite: Graduate standing and HI 60401. 

 

HI 60414     Human Factors and Usability in Health Informatics [3 hours] 

Provides students with the foundational principles of usability and human factors as applied to 

safety and quality in health informatics technology. Course readings and materials review the 

concepts of human factors, usability and the cognitive consequences of health information 

technology on clinical performance and decision making. Attention is given to the role of mobile 

computing in health care, as well as information visualization.  Pre/co-requisite: Graduate 

standing and HI 60401. 

 

HI 60418     Clinical Analytics II [3 hours] 

As the volume and complexity of health data continues to grow, analysis of that data requires 

more advanced tools to transform that data into meaningful information for clinical decisions. 

Not only is data from electronic medical records (EMRs) growing at a rapid pace but new types 

of data are available for analysis, such as, genomic data and patient generated data. These 

advanced analytic tools break down into three areas, each of which will be examined in this 

course: new data warehousing techniques to manage big data, new analytic tools including 

cognitive computing and predictive analytics and new ways to visualize the data. All of these 

techniques transform the raw data into use cases, such as, population health, precision medicine 
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and clinical decision support using artificial intelligence and machine learning which will also be 

addressed in this course.  Prerequisite: HI 60411 and graduate standing. 

 

KM 60301     Foundational Principles of Knowledge Management [3 hours] 

This course covers an introduction to: historical roots for knowledge and knowledge 

management; theories/definitions of knowledge; theories, applications tools and practices of 

KM; Knowledge Management Life-Cycle Framework and Models; significant issues in KM-- 

best practices, culture, economics, strategy, intellectual capital, sustainable innovation.  

Prerequisite: Graduate standing. 

 

KM 60312     Business Intelligence-Competitive Intelligence [3 hours] 

An introduction to strategic intelligence consisting of competitive and business intelligence. 

Strategic intelligence is an art, science and craft. Businesses and governments require effective 

intelligence programs, processes and tools to track businesses competitors, markets and trends by 

acquiring, creating, managing and disseminating intelligence knowledge.  Prerequisite: KM 

60301 with a minimum C grade and graduate standing. 

 

LIS 60010  The Information Landscape [3 hours] 

Exploration of the nature of information and technology in information-intensive environments. 

Topics to be addressed include information lifecycle processes such as production, storage, 

sharing, and consumption; social, cultural, economic, legal, and technological contexts for 

understanding information processes; the roles of information professionals and agencies, and 

their place in the larger information marketplace; current and emerging information technologies 

that shape the information economy.  Prerequisite: Graduate standing. 

 

LIS 60020 Information Organization [3 hours] 

Introduction to the theory and practice of information organization and retrieval in various 

information environments. Familiarity with principles, standards, tools and current systems 

relating to organization of information and retrieval. Exploration of supported information 

system functions such as searching, browsing, and navigation. Assessment and evaluation of 

information organization and retrieval systems. Graduate standing.  Pre/corequisite: Graduate 

standing and LIS 60010 or LIS 60607. 
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Appendix G: Faculty Listing 
 

Faculty Credential Courses Taught 

Department of Biological Sciences 

Bahlai, Christine 

Assistant Professor 

Ph.D., Environmental Biology, University 

of Guelph, 2012 

Years teaching: 2 

BSCI 60103 Biological Statistics 

Department of Computer Science 

Bansal, Arvind 

Professor 

Ph.D., Computer Science, Case Western 

Reserve University, 1985 

Years teaching: 30 

CS 54201 Artificial Intelligence 

CS 63100 Computational Health Informatics 

CS 64201 Advanced Artificial Intelligence 

CS 64402 Multimedia Systems and Biometrics 

Guan, Qiang  

Assistant Professor 

Ph.D., Computer Science, University of 

North Texas, 2014* 

Years teaching: 2 

CS 69098 Research 

Jin, Ruoming  

Associate Professor 

Ph.D., Computer Science, Ohio State 

University, 2001 

Years teaching: 14 

CS 63005 Advanced Database Systems Design 

CS 63015 Data Mining Techniques 

Lian, Xiang  

Assistant Professor 

Ph.D., Computer Science and 

Engineering, Hong Kong University of 

Science and Technology, 2009 

Years teaching: 8 

CS 63016 Big Data Analytics 

CS 63017 Big Data Management 

CS 63018 Probabilistic Data Management 

Melton, Austin  

Professor 

Ph.D., Mathematics, Kansas State 

University, 1980 

Years teaching: 35 

CS 57206 Data Security and Privacy 

Zhao, Ye  

Professor 

Ph.D., Computer Science, State University 

of New York, Stony Brook, 2006 

Years teaching: 13 

CS 67302 Information Visualization 

Department of Economics 

Johnson, Eric  

Associate Professor 

Ph.D., Economics, University of California-

San Diego, 1997 

Years teaching: 22 

ECON 62054 Econometrics I 

ECON 62055 Econometrics II 

ECON 62056 Time Series Analysis 

Department of Geography 

Lee, Jay  

Professor 

Ph.D., Geography, University of Western 

Ontario, 1989 

Years teaching: 19 

GEOG 59080 Advanced Geographic Information 

Science 

Widner, Emariana 

Associate Professor 

Ph.D., Geography, Texas State University, 

2009 

Years teaching: 10 

GEOG 59070 Geographic Information Science 

School of Information 

Cunningham, 

Christopher  

Adjunct Instructor 

Ph.D., Information Science, University of 

South Carolina, 2015 

Years teaching: 4 

LIS 60010 The Information Landscape 

Edgar, William  

Adjunct Instructor 

Ph.D., Library and Information Studies, 

University of Alabama, 2000 

Years teaching: 20 

KM 60301 Foundational Principles of Knowledge 

Management 

Empel, Sofia  

Adjunct Instructor 

Ph.D., Information Studies, Long Island 

University, 2014 

Years teaching: 6 

LIS 60010 The Information Landscape 

Hajibayova, Lala 

Assistant Professor 

Ph.D., Information Science, Indiana 

University-Bloomington, 2014 

Years teaching: 9 

LIS 60020 Information Organization 
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Faculty Credential Courses Taught 

School of Information continued 

Hajibayova, Lala 

Assistant Professor 

Ph.D., Information Science, Indiana 

University-Bloomington, 2014 

Years teaching: 9 

LIS 60020 Information Organization 

Hudak, Christine  

Professor 

Ph.D., Urban Education Administration, 

Cleveland State University, 1998 

Years teaching: 20 

HI 60401 Health Information Management 

KM 60301 Foundational Principles of Knowledge 

Management 

Meehan, Rebecca 

Associate Professor 

Ph.D., Sociology, Case Western Reserve 

University, 1997 

Years teaching: 7 

HI 60414 Human Factors and Usability in Health 

Informatics 

Northup, Jeffrey  

Adjunct Instructor 

M.S., Knowledge Management, Kent 

State University, 2018 

Years teaching: 1 

KM 60301 Foundational Principles of Knowledge 

Management 

Sharp, John 

Adjunct Instructor 

M.S., Social Administration, Health 

Informatics, Case Western Reserve 

University, 1980 

Years teaching: 15 

HI 60411 Clinical Analytics 

HI 60418 Clinical Analytics II 

Smith, Catherine  

Associate Professor 

Ph.D., Information Science, Rutgers 

University, 2010 

Years teaching: 13 

LIS 60010 The Information Landscape 

Department of Mathematical Science 

de la Cruz Cabrera, 

Omar  

Assistant Professor 

Ph.D., Statistics, University of Chicago, 

2008* 

Years teaching: 12 

MATH 50011 Probability Theory and Applications 

MATH 50015 Applied Statistics 

MATH 50024 Computational Statistics 

MATH 50028 Statistical Learning 

MATH 50051 Topics in Probability Theory and 

Stochastics Processes 

MATH 50059 Stochastic Actuarial Models 

Li, Jun  

Associate Professor 

Ph.D., Statistics, Iowa State University, 

2013 

Years teaching: 6 

MATH 50011 Probability Theory and Applications 

MATH 50015 Applied Statistics 

MATH 50024 Computational Statistics 

MATH 50028 Statistical Learning 

Tsai, Tsung-Heng  

Assistant Professor 

Ph.D., Electrical Engineering, Virginia 

Polytechnic Institute and State 

University, 2014* 

Years teaching: 1 

MATH 50011 Probability Theory and Applications 

MATH 50015 Applied Statistics 

MATH 50024 Computational Statistics 

MATH 50028 Statistical Learning 

Faculty Credential Courses Taught 

Department of Psychological Sciences 

Was, Christopher  

Associate Professor 

Ph.D., Psychology, Univ. of Utah, 2005 

Years teaching: 14 

PSYC 61651 Quantitative Statistical Analysis I 

PSYC 61654 Quantitative Statistical Analysis II 

College of Public Health 

Beaird, Heather  

Associate Professor 

Ph.D., Epidemiology, Case Western 

Reserve University, 2005 

Years teaching: 10 

EPI52017 Fundamentals of Public Health 

Epidemiology 

Bhatta, Madhav  

Professor 

Ph.D., Epidemiology, University of 

Alabama-Birmingham, 2007 

Years teaching: 10 

EPI 52017 Fundamentals of Public Health 

Epidemiology 

EPI 63016 Principles of Epidemiological Research 

Stedman-Smith, 

Maggie  

Associate Professor 

Ph.D., Environmental Health Science, 

University of Minnesota, 2010 

Years teaching: 10 

EHS 52018 Environmental Health Concepts in Public 

Health 

Zullo, Melissa 

Associate Professor 

Ph.D., Epidemiology, Case Western 

Reserve University, 2009* 

Years teaching: 10 

EPI 63018 Observational Designs for Clinical 

Research 

EPI 63019 Experimental Designs for Clinical Research  
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Appendix H: Faculty CV 
 

See attached document. 
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Kent Sate Support Memos 
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