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CC Motion 5: Approve new Data Science minor. 
 
The proposed interdisciplinary minor: 
 
[The following is the description of the minor that will be included in the University catalog.] 
 
Data is central to the natural and social sciences, to business, and to economics, and is 
increasingly used in the humanities.  As information technology grows in power and ubiquity, 
the amount of data collected is growing commensurately. Data Science is a field that focuses on 
the specific problems of acquiring, curating, and exploring data, via visualization and statistical 
analysis, to aid decision making. 
  
The core topics addressed by the minor are: 
●      Algorithmic / computational thinking 
●      Communication (written and verbal) 
●      Data curation / management 
●      Ethics (privacy, data access, control) 
●      Machine learning 
●      Process / reproducibility 
●      Programming 
●      Statistics / statistical inference 
●      Visualization 
  
Minor Sequence in Data Science 
 
A minimum of five courses to include: 
●      CS 125 / DS 125 - Introduction to Computer and Data Sciences 

○      The following are approved substitutions for students who have already taken them: 
■     CS 126 - Introduction to Computer Science with the Web 
■     CS 127 - Introduction to Computer Science 

●      CS 136 / MATH 136 - Discrete Mathematics 
●      One statistics course from the list: 

○      BIOL 209: Biostatistics and Experimental Design 
○      ECON 227: Statistics for Business and Economics 
○      MATH 141: Math Modeling: Statistics 



■     note that Math majors may replace MATH 141 with MATH 325: 
Mathematical Statistics 

○      PSYC 227: Statistics 
○      SOC 227: Social Statistics  

●      CS 377 / DS 377 / PSYC 377 - Applied Data Analysis 
●      DS 395 - Directed Study: Data Science Capstone 
  
The following approved substitutions may count toward the minor if any of the five required 
courses are counted toward a student’s major: 
●      CS 314: Database Systems 
●      ECON 328: Applied Econometrics 
●      ECON 338: Time Series Analysis 
●      MATH 215: Linear Algebra 
●      MATH 303: Regression and Time Series 
  
Students pursuing a minor in Data Science should consider the following: 

●      Though there are three options for satisfying the introductory course requirement, 
students who have not already taken CS 126 or CS 127 should enroll in CS/DS 125, as it 
is the most relevant to the minor. 
●      Students pursuing a Data Science minor should seek to take courses in their major 
and/or area of interest that involve the collection, analysis, or other use of data.  More 
exposure to the use of data within their field will provide more opportunities to identify 
connections to Data Science and to develop ideas for a capstone project. 

 
Further description of the minor: 
  
Introduction and Background 
Data is central to the natural and social sciences, to business, and to economics, and is 
increasingly used in the humanities.  As information technology grows in power and ubiquity, 
the amount of data collected is growing commensurately. Data Science is a field that focuses on 
the specific problems of acquiring, curating, and exploring data, via visualization and statistical 
analysis, to aid decision making.  Many of our graduates will move on to careers where they are 
working with data and would benefit from formal training in Data Science techniques.  
  
Acquiring Data Science skills and techniques would be of great value to students in physical 
sciences, social sciences, nursing, business, economics, and anywhere else that data collection 
and analysis plays a role. Science students with a firm grasp of programming and visualization 
would be better able to generate effective visualizations of their experimental results.  Business 
students would be better prepared to collect and handle raw data, convert it into a useful format, 
and generate analyses to summarize and communicate trends and correlations.  In addition to the 



data science skills taught, the students in the Data Science minor would gain a more general 
understanding of programming that could translate into solving other types of problems.  For 
example, not only would a Physics major become skilled in gathering, cleaning, and analyzing 
data collected from an experiment, they would also be prepared to write a program to automate 
aspects of running the experiment itself via computer control of an experimental apparatus. 
  
The core topics addressed by the minor are: 
●      Algorithmic / computational thinking 
●      Communication (written and verbal) 
●      Data curation / management 
●      Ethics (privacy, data access, control) 
●      Machine learning 
●      Process / reproducibility 
●      Programming 
●      Statistics / statistical inference 
●      Visualization 
  
Summary of the Minor Sequence 
State the requirements for the new program. (Consult the Catalog for the maximum and 
minimum for your college or school.) 
The minor in Data Science requires a minimum of 5 courses.  The sequence of courses includes a 
scaffolded introductory Data Science course, a Data Science statistics and methods course, and a 
capstone in Data Science course.  Specifically, the required courses are: 
  
●      CS 125 / DS 125 - Introduction to Computer and Data Sciences 

○      The following are approved substitutions for students who have already taken them: 
■     CS 126 - Introduction to Computer Science with the Web 
■     CS 127 - Introduction to Computer Science 

  
Rationale: 
CS 125 is an existing course that introduces the fundamentals of programming and data science. 
We have included with this submission a CC request to cross-list CS 125 in the Data Science 
minor as DS 125 (see attached). 
  
Data Science is in large part an application of computational tools, and computer programming 
skills are necessary to achieve the greatest flexibility and power in one’s data science work.  The 
courses in this requirement all teach programming as a primary course objective.  CS/DS 125 
additionally includes some foundational data science concepts, and it would be recommended for 
all students interested in the minor.  CS 126 and CS 127 are included for students who enter the 
minor having already taken one of these, as CS/DS 125 would be unnecessarily repetitive and 



redundant for them.  The foundational data science concepts would still be covered for those 
students in the 300-level Applied Data Analysis course. 
 
In addition to serving as an introductory course for the Data Science minor, this course currently 
serves as an introductory course for the Computer Science major and contributes to the general 
education program in the Formal Reasoning category. 
  
●      CS 136 / MATH 136 - Discrete Mathematics 
Rationale: 
This existing course serves to provide both additional experience with programming and an 
introduction to mathematical concepts relevant to data science like counting and probability 
(foundations of statistics) and graph data structures (many interesting datasets are in the form of 
graphs or can be analyzed with graph tools). 
  
●      One statistics course from the list: 

○      BIOL 209: Biostatistics and Experimental Design 
○      ECON 227: Statistics for Business and Economics 
○      MATH 141: Math Modeling: Statistics 

■     note that Math majors may replace MATH 141 with MATH 325: 
Mathematical Statistics 

○      PSYC 227: Statistics 
○      SOC 227: Social Statistics 

Rationale: 
The concepts and tools of statistics are central to the analysis portion of data science work.  Any 
of these existing statistics courses will give students the fundamental understanding of statistics 
needed to begin applying these tools to computationally analyzing and exploring data sets. 
  
●      CS 377 / DS 377 / PSYC 377 - Applied Data Analysis 
Prerequisites: CS/DS 125 or CS 126 or CS 127, CS/MATH 136, and one of the required statistics 
courses. 
Rationale: 
This course will build and expand upon the programming, mathematical, and statistical skills 
provided by the earlier courses and introduce a full range of tools, skills, and processes used in 
data science work today.  This course includes a methodology/writing component in which 
students develop a draft research proposal for a capstone/signature work project conducted 
during the final course in the minor sequence. 
 
Additionally, this course can count toward the Computer Science and Psychology majors/minors 
as a 300-level elective in their major or minor.  The cross-listing facilitates this and avoids 
awkward modifications of the CS and Psych requirements. 



  
●      DS 395 - Directed Study: Data Science Capstone 
Prerequisite: CS/DS/PSYC 377 and approval of the program director. 
Rationale: 
Individual directed study culminating in a capstone project for the minor.  DS 395 will require 
students to have completed a proposal and received approval for a substantial data science 
project to be completed during the semester.  This project should apply data science techniques 
to gather, clean, analyze, visualize, and make inferences with data from some area of interest to 
the student (likely related to his or her major).  The project would culminate in both written and 
oral reports of their work. 
  
Courses specific to Data Science will be placed in a new “DS” / “Data Science” designation for 
clarity in the catalog and on transcripts, and because DS 395 does not fit within any existing 
department.  This has been done for similar cross-disciplinary minors in the past, such as 
Cognitive Science (COG).  Courses are cross-listed as appropriate with related fields. 
  
Approved substitutions, which may be taken if any of the five required courses are counted 
toward a student’s major instead: 
●      CS 314: Database Systems 
●      ECON 328: Applied Econometrics 
●      ECON 338: Time Series Analysis 
●      MATH 215: Linear Algebra 
●      MATH 403: Computational Data Analysis 
  
Students pursuing a minor in Data Science should consider the following: 

●      Though there are three options for satisfying the introductory course requirement, 
students who have not already taken CS 126 or CS 127 should enroll in CS/DS 125, as it 
is the most relevant to the minor. 
●      Students pursuing a Data Science minor should seek to take courses in their major 
and/or area of interest that involve the collection, analysis, or other use of data.  More 
exposure to the use of data within their field will provide more opportunities to identify 
connections to Data Science and to develop ideas for a capstone project. 

  
The core topics addressed by the minor are covered as follows (plus the capstone, which involves 
all topics): 
  

Topic Intro Discrete 
Mathematics 

Statistics Applied 
Data 

Analysis 



Algorithmic / 
computational 
thinking 

✔ ✔     

Communication 
(written and verbal) 

      ✔ 

Data curation / 
management 

✔     ✔ 

Ethics (privacy, data 
access, control) 

✔     ✔ 

Machine learning       ✔ 

Process / 
reproducibility 

✔     ✔ 

Programming ✔ ✔     

Statistics / statistical 
inference 

    ✔ ✔ 

Visualization ✔     ✔ 

  
  
Rationale for minor requirements from Profs. Sheese and Liffiton: 
 
Upon what are your program requirements based? (Are they recommended by external 
evaluators, supported by a survey of similar programs, externally mandated, etc.?) 
  
As a field, Data Science finds itself at the intersection of computer science and applied statistics. 
The minor has been designed to give students a general foundation in important statistical and 
methodological issues related specifically to the field of Data Science and opportunities to 
specialize in their discipline of interest through the inclusion of data from other disciplines in the 
capstone project. 
  
The minor is modelled after similar interdisciplinary programs at both peer and aspirant 
institutions and well as larger, more research focused institutions.  During our review process we 



examined Data Science minors at the following institutions: Macalester College, Worcester 
Polytechnic Institute, Luther College, Massachusetts Institute of Technology, University of Mary 
Washington, California Polytechnic, and University of California at San Diego.  Of these, the 
programs at Macalester College and the University of Mary Washington were the most 
influential to the development of our proposal. Programs share requirements for learning 
programming in computer science and learning applied statistics. Programs vary somewhat in 
their use of capstones, projects, and electives. We believe that our proposed requirements meets 
or exceeds that standards of Data Science minors at our peer and aspirant institutions. In 
particular, our program is scaffolded and integrative in a way that is lacking at many other 
institutions that appear to have assembled their minor primarily from loosely-related existing 
courses. 
  
Additionally, program structure and contents were modeled on guidelines gathered from 
“Curriculum Guidelines for Undergraduate Programs in Data Science” from The Park City Math 
Institute 2016 Summer Undergraduate Faculty Program and the final report of the “2015 Data 
Science Education Meeting” funded by the NSF. The former lists the following “key 
competencies for an undergraduate data science major”: 
●      Computational and statistical thinking 
●      Mathematical foundations 
●      Model building and assessment 
●      Algorithms and software foundation 
●      Data curation 
●      Knowledge transference—communication and responsibility 
These all map directly into our “core topics,” though of course we will cover them to a lesser 
degree than the 10-course sequence for a major suggested by that document.  The “Park City” 
document also provides a selection of common courses that can be used to “transition” to a Data 
Science major using existing courses.  The existing courses we have included in the requirements 
and as approved substitutions are all present in that list.  This plan is also aligned with their 
statements, “Capstone projects are also an essential component of the experience…” and “Data 
experiences need to play a central role in all courses from the introductory course to the 
advanced elective/capstone.” 
  
In the final report of the Data Science Education meeting, a “Topic List for Data Science” is 
presented: 
●      Machine learning 
●      Statistics and statistical inference 
●      Data management 
●      Data integrity, privacy, and security 
●      [“grounding” student’s study by considering the] Domain of the data 
  



Again, these all map directly into our “core topics.”  The last point, on considering the domain of 
the data, will be inherent in the 125 and 377 courses, in which specific data from a variety of 
real-world domains will be considered and analyzed, and in the capstone, in which a student will 
apply their data science knowledge and skills to a domain of their choice. 
  
We believe students completing our program will be well prepared to handle many different 
types of data-driven projects. We expect that this preparation will be attractive to a wide array of 
graduate programs and employers. 
  
Staffing 
Is staffing sufficient? What staffing will be needed to cycle through all the required courses? 
This plan uses existing courses and resources as much as possible without compromising 
program quality.  As designed, the minor can be fully offered without pulling staffing from any 
other program. 
  
CS / DS 125 will initially be offered as a team-taught course already approved for support in Fall 
‘18 with a team-teaching grant from the Mellon center.  As an introductory course for the 
Computer Science major, it can take the place of one section of CS 126 or CS 127 as already 
regularly taught.  In later years, we expect that its FR designation and its inclusion as an option 
for the Computer Science major can maintain sufficient enrollment to meet the team-teaching 
minimum regardless of enrollment in the Data Science minor.  If scheduling and departmental 
requirements do not allow for two instructors for the course, a single Computer Science 
instructor could teach it, still in place of one section of CS 126 or CS 127 that would otherwise 
be taught, with no net impact on staffing. 
  
CS / MATH 136 is an existing course offered as a requirement for the Computer Science major. 
  
The statistics requirement is comprised entirely of existing courses. While the Data Science 
minor may add a few new students to these courses, it is likely that many Data Science minors 
would normally be enrolled in one of these to meet their major requirements. 
  
CS / DS / PSYC 377 will be cross-listed and may be taken by CS and Psychology majors/minors 
who are not Data Science minors to fulfill a requirement for a 300-level course for the 
major/minor. We anticipate that this course will need to be offered every other year. In those 
years it will be offered in place of another Psychology seminar taught by Professor Sheese (e.g., 
Advanced Child Development). At current enrollment levels, this course will not need to 
replaced so it will have no net impact on staffing. 
  



DS 395 is a directed study course exclusively for minors.  It will thus be offered by faculty 
involved in the Data Science minor using the university’s independent study banking policy. It 
will not require additional staffing. 
  
Student Interest 
Is there sufficient student interest, how do you know? 
We believe there is sufficient student interest to support the establishment of a Data Science 
minor at IWU. Anecdotally, a number of students of have expressed interest to us in acquiring 
Data Science skills and working on Data Science-like projects. Data Science programs (majors, 
minors, and graduate programs) are fairly common nationally and internationally. The website 
DataScience.Community lists 563 Universities and Colleges with Data Science programs 
including several of our peer and aspirant institutions.  Finally, while we do not anticipate that 
enrollment will necessarily be large, we do think the appeal of a data skills focussed minor as a 
supplement to content focussed majors is sufficiently broad that a small number of students from 
a variety of majors will choose to enroll. 
  
Campus Resources 
Explain how the library, computer, media or other resources are or are not adequate? (If 
resources are not adequate, please indicate how they will be acquired.) 
Current library, computer and media resources are adequate. The Data Science minor will only 
require the use of computer labs, and that need is primarily in existing courses already scheduled 
in those labs. There are sufficient existing computing facilities to meet the needs of a Data 
Science minor. 
  
Curricular Overlap 
Does the new program overlap with existing programs? 
No, the Data Science minor does not overlap with other programs in its goals. It is closest in 
design and intent to Computer Science but it is designed to complement, rather than compete 
with the Computer Science program. 
  
Consultation with Departments 
Are any courses required or recommended outside your department? (If so, has the other 
department been consulted and do these colleagues agree?) 
Yes, courses from Psychology, Math, Economics, Biology, and Sociology are required or 
recommended. All of these Departments have been consulted, have reviewed this proposal, and 
have approved it. 
 
A note on the resource implications of the Data Science minor: 
 



The Resource Advisory Group met on February 22 to discuss the resource implications of the 
Data Science minor. While the RAGroup recognized the minor’s resource implications 
(especially in offering its capstone, DS 395, through directed studies for which faculty work will 
be remunerated through the banking system), the Group determined that these costs were 
acceptable. 
 
  



CC Motion 6: Approve new course, CS/DS/PSYC 377: Applied Data Analysis. 
 
Description of the new course: 
 
377 Applied Data Analysis. This course further develops the programming, mathematical, and 
statistical skills required for the application of data science tools to data analysis, data 
visualization, and decision making.   This course includes a methodology/writing component in 
which students develop a draft research proposal for a capstone project. Prerequisites: CS/DS 
125, CS 126, or CS 127; CS/MATH 136; BIOL 209, ECON 227, MATH 141, MATH 325, PSYC 227, or 
SOC 227.  Offered every other year. 
 
Rationale for the course from Profs. Sheese and Liffiton: 
 
How does this course fit in with your overall program and faculty/student interest? / Who will 
teach the course? How will this course affect departmental course offerings and staffing? / Are 
you deleting a course to make space for this one? 
This course will serve the Data Science minor by offering an advanced course that integrates 
the programming, math, and statistical skills and knowledge developed at the 100- and 200-
level. This course will also serve to scaffold the Data Science capstone course by guiding 
students through the development of a capstone research proposal. Additionally, this course 
can count toward the Computer Science and Psychology majors/minors as a 300-level elective. 
  
Outside of students pursuing the Data Science minor this course may also be of interest to CS or 
MATH students with an interest in acquiring data science skills. This course may also be of 
interest to some Psychology students who have met the prerequisite coursework, since it may 
help them fulfill a major requirement as “one additional course” in psychology. 
  
The course will be taught by Brad Sheese. We will not delete any courses. This course will be 
offered every other year in lieu of another 300-level psychology course offered by Professor 
Sheese, such as Advanced Child Development. Due to declining enrollment and smaller 
numbers of psychology majors,  it is not anticipated that the addition of this course to Professor 
Sheese’s regular teaching rotation will lead to any needs for additional staffing. 
  
Why are you offering the course at this level? 
This course is offered at the 300-level because it is an advanced class that relies on foundational 
skills and knowledge developed through coursework at the 100- and 200-level.  
   
  



CC Motion 7: Approve new course, DS 395: Directed Study: Data Science Capstone. 
 
Description of the new course: 
 
395 Directed Study: Data Science Capstone. Individual directed study to complete a capstone 
project.  Requires an approved proposal for a substantial project that applies data science 
techniques to gather, clean, analyze, visualize, and make inferences with data.  Project 
culminates in written and oral reports. Prerequisites: CS/DS/PSYC 377 and approval of the 
program director.  Offered as needed. 
 
Rationale: 
 
How does this course fit in with your overall program and faculty/student interest? / Who will 
teach the course? How will this course affect departmental course offerings and staffing? / Are 
you deleting a course to make space for this one? 
This course will serve the Data Science minor as a capstone project/experience integrating all of 
the skills and knowledge students have learned in their courses to that point and introducing 
new tools or techniques as needed.  It is a critical piece of the minor, giving students an 
opportunity to practice and refine their skills and also produce a substantial piece of evidence 
the student can use to demonstrate those skills to others.  It will serve Data Science minors 
only. 
  
As a directed study, this course will be taught on an as-needed basis using the university’s 
course banking system.  Currently, it could be taught by either Brad Sheese or Mark Liffiton.  As 
a banked directed study, it will not impact other course offerings.  No course is being deleted to 
make space for this one. 
  
Why are you offering the course at this level? 
This course is offered at the 300-level because it is an advanced class that relies on foundational 
skills and knowledge developed through coursework at the 100- and 200-level, but as a 
capstone for a minor, and not a major, it is not sufficiently advanced to be appropriate for the 
400-level. 
  
 
 


