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Purpose

To provide a graduate-level curriculum in clinical 

data science, devoted to the measurement, 

acquisition, care, treatment, analysis, and 

inferencing of clinical research data 

Intended outcomes

• Prepare students for work in academic, 

industry, and government research settings

• Provide a unifying knowledge base for the 

profession



First Principles

• Clinical Data Management/Science was a job class mandated by Congress 1-3

• Born and nurtured in industry

• Field has advanced but the education and training have not 4

• Content reflective of underlying knowledge base

• Complex disciplines = f(complex, often hybridized skill sets)

• Translational science are more hybridized than ever before

• Operational and regulatory constraints

• Nontransparent and diffuse labor market wrt educational programs

• Dedicated, structured learning model is crucial for scientific learning today



Rationale

Population Profile (as of July 29, 2025) 5

• Clinical Data Scientist = Clinical Data Manager (USDoL 15-2051.02)

• Employment : 202,900 professionals today (growth rate of 9% agr 2023-2033) 

• Median U.S. salary : $112,600 (TN $104,790; NJ $130,570)

• Education : 85% BA/BS, 5% AS, 10% other

• Spec Vocational Prep : 7 to 8 (extensive experience, 2 to 10 years)

• Worldwide need 6-9

How are CDM/S’ prepared for such an important role? 4

• No formal educational programs in Clinical Data Science

• Rebranded statistics/computer science programs

• Employer-based training programs

• Professional short courses (e.g., JSM, AMIA, DIA, SCDM, SOCRA)

• Online learning platforms (e.g., Coursera, DataCamp, edX, Udemy)

• Generic clinical research programs



5 Thematic Areas (Core Competencies)

• Premise students’ learning on science and 

the scientific method

• Focus on data operations within the science 

of biomedical research

• Address contemporary needs within clinical 

research today:

o regulatory science

o leadership fundamentals

o professional communication

Data Scientist Professional Skill Areas
Clinical Data Science Courses: University of Cincinnati



Data Science, General, 30.7001

. . .  the interdisciplinary perspectives of  applied statistics, computer science, data storage, 

data representation, data modelling. Includes programming, data management . . . information 

retrieval, mathematical modeling, . . ., visual analytics

Data Science, Other, 30.7099

any program not listed above s.a. data science, analytics, health data science, biostatistics

National Center for Education Statistics 

Classification of Instructional Programs

Source:  https://nces.ed.gov/ipeds/cipcode/cipdetail.aspx?y=56&cipid=92953



Curriculum and Schedule



Methodology

Procedures

1) Theoretical framework

2) Ordered sequence of core courses (knowledge base)

3) Required research courses

4) Listing of electives 

5) Pervasive skills and evaluation plan

Quality Assurance

Phase I : Mapping of course content to professional core competencies 10-13

Phase II : Course syllabi shared with (a) local experts, (b) regional/ national experts, 

and then (c) international advisory board



Methodology (cont’d)



Methodology (cont’d)



Data Scientist Professional Skill Areas
Executive Education: University of Cincinnati

Source:  Ittenbach et al. J Clin & Trans Sci, in press



Clinical Data Science Curriculum Key Attributes

• Provides students with a toolbox of skills and context for practice

• Coursework defines the knowledge base for the new discipline
o Identifies it as a technical, biomedical specialty

o Draws from but does not duplicate foundational knowledge

• Formal sanctioning of the profession among academic medical centers

• Built on established principles of educational theory and practice

• Content mapped to core competencies of professional societies

• Clinical research ethics (reqd) project mgmnt (elective) elevate the program 

• Required practicum at leading research organizations



Further Reading

Source: Ittenbach, R. 2023. Clinical & Transl Sci, 16 (8), 1340-
1351
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