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ABSTRACT 
Knowledge of data structures, data quality, data cleaning, SAS programming, data analysis, technical report 
preparation, and the ability to present analyses to management are all key skills needed by today’s 
professionals.  This presentation will describe an innovative new undergraduate program at the University of 
Memphis that teaches these skills to undergraduates.  The undergraduate certificate in “Data Analysis and 
Programming Using SAS® Software” is a first-of-its-kind program in the Americas and the third in the world.  
The presentation will also share insights into establishing this program as well as enrollment information for 
the first two semesters. 

INTRODUCTION 
Analytic skills are in high demand across industries.  Finding skilled workers, however, can be a challenge.  
Many prospects know SAS programming or data cleaning concepts but lack understanding of data structures 
or do not know how to join tables.  Some have fantastic analytic skills but cannot present their findings in a 
way that is suited for upper-level decision making.  There are few vice presidents who want to know what the 
Pearson Correlation Coefficient is from an analysis.  More than likely, they want to know the answers to 
questions like, “Is the new drug safe and effective?” “Where can we reduce inventory and not hurt 
sales?”  and “Is fraud occurring in the consumer loan department?”  Presenting the results of an analysis 
effectively is almost as important as the technical work itself. 
 
The undergraduate certificate in “Data Analysis and Programming Using SAS® Software” at the University of Memphis 
developed out of personal experience and discussions with local business leaders.  I have had several “I wish 
someone would have taught me that” moments throughout my career and have witnessed several analysts provide 
management with answers that were not very good for their career.  “That’s what the data said,” is not a good 
response to an executive questioning the results of an analysis.  Maybe the average retail price is $2.76, but it is just 
as important to know what the data represents.  This would be a good result for a pair of socks but not for a 
microwave oven.  Understanding the data will provide cues as to whether or not the analysis is in the ball park. 
 
One day at a business lunch, a local director of a large company offhandedly mentioned that he wished he 
could hire graduates form the University of Memphis.  I was somewhat surprised by the comment.  When I 
asked why he was unable to hire university graduates, he stated that they do not have SAS skills.  Looking in 
the course catalog, I could not find any undergraduate courses that taught students SAS.  There were two 
statistics-based graduate courses that used SAS.   There appeared to be an educational need that was not 
being met on our campus and this is how the initial thoughts about the certificate program started. 

UNDERSTANDING THE PROCESS 
The university has a process for developing new curriculum.  However, the first step was to pitch the idea to 
my boss and then his boss, the Provost.  My boss thought it was a good idea and he set up a meeting with 
the Provost.  The idea was welcomed but it was outside of the norm for the institution.  Before this program, 
there were no undergraduate certificates at the university.  Undergraduate certificates were typically 
sponsored at the state’s two-year junior colleges.  The Provost presented the idea to the state board and was 
given approval to develop the program.  Now, all that was needed was an academic sponsor.  Because 
Institutional Research is an administrative unit, it could not develop curricula on its own. 
 
The Economics department seemed like the best fit for the program.  The chair of the department, Dr. Julia 
Heath, was looking for opportunities to enhance the marketability of graduates and she had knowledge of the 
complex academic procedures and guidelines.  The Economics department agreed to be the sponsor of the 
certificate program.  The next step was to develop the curriculum and present it to the College of Business’ 
Undergraduate Curriculum Council.  This was the hardest step in the process.  The proposal was outside of the 
norm and there was no precedent set for the approval of this type of program.  Also involved were the personal 
issues that go along with all groups.  After several months of answering questions and deliberating, the college’s 
Undergraduate Curriculum Council approved the certificate program.  The next step was the University’s 
Undergraduate Curriculum Council. 
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After the tumultuous approval at the college level, this seemed easy in comparison.  Information was provided 
for the agenda and Dr. Heath and I attended the meeting to answer any questions.  There was a lot of 
supportive discussion and one request to add an additional course to the program.  After less than an hour, 
the new undergraduate certificate program was approved.  Now the classes had to be added to the catalog 
and scheduled for the fall semester.  The approval came at the end of the spring semester just as fall 
registration was about to open.  There was very little time to update the catalog and get the word out to 
students who were becoming more and more distracted by final projects and exams.  There was some 
concern that not enough students would register for the first class. 

CERTIFICATE STRUCTURE 
The structure of the certificate is simple: three upper-level courses with a basic statistics prerequisite.  At least one 
statistics course from each college is on the list as meeting the prerequisite.  Most colleges have more than one and 
even the community college’s course counts.  The need for the statistics course is to ensure that students have a 
basic understanding of the types of information that analysts typically generate.  Having such a large number of 
acceptable courses allows students from many majors to enroll in the program.  Analysts are needed in a broad range 
of industries and the minimum pre-requisite allows students from most majors to enroll. 
 

The three core courses are Introduction to Data Structures and Cleaning, Programming Concepts and Techniques, 
and From Data to Information.  Each course is three credit hours and runs the full semester.  The classes are 
sequenced as pre-requisites for future classes.  The sequence currently begins in the fall semester with Introduction 
to Data Structures and Cleaning and ends the following fall with From Data to Information.  The catalog descriptions 
for each course are listed below. 

ECON 4510 Introduction to Data Structures and Cleaning (3).  Fundamentals of storing and retrieving data, 
basic data structures, data cleaning techniques using SAS software, and methods for examining the quality 
of data. PREREQUISITE: Basic statistics course approved by permission chair of Department of Economics.  

ECON 4520 Programming Concepts and Techniques. (3). SAS syntax from the basic to more advanced 
statistical concepts.  Techniques of good programming as well as tips learned from the pros. 
PREREQUISITE: 4510 

ECON 4530  From Data to Information. (3). Capstone course focusing on applications. Procedure for taking 
raw data to analysis through final presentation.  Case studies will also be presented and analyzed. 
PREREQUISITE: ECON 4520 

FIRST SEMESTER ENROLLMENT 
There were initially eighteen students enrolled in the course but after the add/drop period there were 13 students.  
Twelve students received a letter grade for the course and one changed to audit status during the semester.  The 
student’s majors included business administration, business economics, finance, integrative studies, and 
management information systems.  At the end of the semester, all but two students passed and were eligible to 
continue on to the second course.  The main reason that two of the students did not pass was that they did not 
regularly attend class.  Since most of the material was presented in class and was not all contained in the class 
textbooks, it was important to get notes if a class was missed. 
 
Introduction to Data Structures and Cleaning was the course taught the first semester.  This course focused on how 
data is stored and how data can be joined.  SAS Enterprise Guide (EG) was the software used in the lecture 
examples as well as the homework and take-home portion of exams.  EG was chosen so students could focus on 
concepts as opposed to learning syntax.  Understanding joining tables seems to be a challenging concept for some 
people and the visual nature of EG helps make the operation more understandable.  Learning SAS syntax is reserved 
for the second course. 
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CORPOTATE INVOLVEMENT 
One of the main features of this certificate program is corporate involvement.  There were two guest speakers 
who spoke during the first semester.  Both were from two large local companies and the students truly 
learned from their talks.  The purpose of having outside speakers was to provide students with different 
perspectives of how SAS is used in the corporate environment and the roles of different types of analysts.  
The speakers also talked about things they have learned that have helped them in their careers and what 
attributes they look for when hiring analysts or SAS programmers.  Students asked many questions and got a 
broader picture of the external job market.  Since these are upper-level courses, students are not far from 
graduation and this helps them to learn about local companies.  The corporate speakers also have an interest 
in developing a future workforce so there are mutual benefits. 
 
The students in the certificate program are invited to attend the local SAS Users Group meetings.  The Memphis Area 
SAS Users Group (MASUG) holds about four meetings per year on various topics.  Several students have attended 
the meetings and have had the opportunity to meet local professionals and learn more about SAS and how it is used.  
The students are recognized at the meetings they attend. 
 
Large datasets are needed for the third class and several local companies have volunteered to provide data 
to the class.  This class will take students from understanding the business questions to data cleaning and 
analysis right through presenting their results to upper management.  Real life datasets will give students the 
chance to get a picture of data quality as well as the size of the information they may be dealing with.  We 
hope to get input from the companies in terms of business questions that can be answered by analyzing the 
data.  Corporate representatives from the companies providing the data and others will be invited to hear the 
student’s presentations.  The corporate representatives will be evaluating the content of the presentation and 
providing the students feedback on how to improve. 

SECOND TERM ENROLLMENT 
Seven of the students returned for the second course in the sequence.  Two were not eligible to enroll since they did 
not pass the first class.  Several others that I spoke to had scheduling conflicts with required courses for their major.  
Others may have decided that this was not a program for them.  This course uses SAS in a Windows environment to 
teach the students syntax.  The material covered is equivalent to the SAS training courses for the Base SAS 
Certification plus additional topics like Structured Query Language (SQL) and macros.  This is predominately a 
programming course. 
 
After this semester, students will be prepared for the Base SAS Certification Exam.  The university is working with 
SAS Institute to set up a package that will include the exam and some study materials.  Ideally this package will be 
available to everyone on campus who is interested in taking the exam. The details are still being worked out on this at 
the time of this writing.  All of the students in the initial class indicated an interest in taking the Base SAS Certification 
Exam. 
 
Next fall those students passing the second class are eligible to take the final course in the sequence.  Upon 
successful completion of this course they will earn the undergraduate certificate from the university.  We are setting 
this course to be a one day per week class to allow sufficient time for presentations and interaction with corporate 
partners.  The hope is that all seven students do not have scheduling conflicts and continue on to the final course. 

THE FUTURE 
The goal of the certificate program is to add an additional marketable skill to a student’s undergraduate degree.  We 
hope this program will assist students in their job search.  Once the sequence of courses is completed, we plan to 
follow-up with the students to see how this has helped them in the transition to their professional lives.  Also, as the 
demand for the courses rise, we will offer them more frequently to help students start the sequence as well as assist 
those who had previous scheduling conflicts pick up where they left off.  The program is evolving and will adapt as 
time goes on to meet the needs of both students and employers. 
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CONCLUSION 
Sending graduates out into the workforce with a marketable skill is a win-win for both students and employers.  
Employers will not have to spend extra time and expense training new employees.  New employees will be able to 
make a more meaningful contribution from the start.  They can spend their time learning the employer’s data 
structures but will be ready with SAS and analytic skills right away. 
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