TO:

The Board of Trustees of Hanover College

FROM:

Barbara Wahl

DATE:

August 15, 2013

SUBJECT:
Proposal for Sabbatical Leave

1. A short intellectual history of the applicant.
I have a B.S. from the University of Michigan (1982) in mathematics and computer science, a M.S. from the University of Louisville (2003) in computer science, and a Ph.D. from the University of Texas at Austin (1993) in mathematics.  I have taught mathematics at Hanover College since joining the faculty in 1993, and I have taught computer science at Hanover College since 2002.  I am currently a member of both the Mathematics Department and the Computer Science Department.

2. A description of the purpose of the leave.  
Four Hanover College faculty members (Bill Altermatt, John Krantz, Haris Skiadas, and Barb Wahl) are currently working to develop a web-based statistical analysis software package called PanthR.  Our goal is to provide free, easily-available, high-quality statistical software for the teaching and practice of statistics.
Many academic institutions purchase annual licenses for statistical packages such as SPSS, Minitab, or SAS, all of which are quite expensive and are imperfectly suited to the academic use of statistics. Here at Hanover College, our SPSS license costs thousands of dollars a year and only allows us to use SPSS on 50 computers. The PanthR project will require no installation (since it will be a web application); students, faculty, and staff will be able to use it from any computer with internet access, as well as from their tablets or other portable devices. 
Our work on the PanthR project is already underway and will continue at the pace that our college responsibilities and teaching loads allow. This proposed sabbatical leave (for Skiadas and Wahl during the same term) would allow us to have a working prototype that much sooner.  The following paragraphs outline the PanthR project in more detail.

Most research statisticians use R, a programming language for statistics that is freely available and an open-source project with an extremely vibrant community around it. Its mailing list sees traffic of over 200 emails a day, to which researchers as well as practitioners of statistics come to exchange ideas and to pose and answer questions. One thing that R lacks, however, is a convenient user interface, as it is primarily intended to be a programming language. R currently requires users to learn the command syntax and to interact with the software in a console environment. For lots of people, especially for students who are at the same time struggling to learn statistics, this is a daunting task. There are a few basic graphical environments for R, but they offer only limited functionality. 
Our original plan for PanthR was to expand on one of those graphical R environments, DeduceR.  It quickly became apparent, though, that any satisfactory statistics program would need to leverage the power for access and collaboration that today's internet provides and that tomorrow's internet will make even more prominent. The proliferation of tablets and other portable devices further necessitates a solution that can perform on such media. A web-based application is the natural solution to these problems.
We therefore started from the ground up to construct such a web-based statistics package. It will use a web server that runs the R programming language in the background, and users will interact with the server via their web browsers. The browser will perform those computations that are manageable, and it will call on the R "backend" for harder, more intensive computations.
Our current task is to design the basic user interface components, essentially the look-and-feel of the application. How will a user go about performing the statistical work they need to do? How will they store and retrieve information?  This should, for the most part, be accomplished during this upcoming academic year (2013-2014).
At the time of the proposed sabbatical leave, we anticipate being at a deeper implementation stage, working on realizing as many statistical analyses as possible in Javascript (the programming language that modern web browsers use).  Javascript implementations would allow those tasks to run on the user's browser without requiring communication with the server, a process that tends to be slow (depending on the desired task). In order to complete this stage of the project, we need to understand how the standard statistical techniques are implemented in other systems and to render those implementations in Javascript.  Specifically, we plan to spend our sabbatical leaves implementing Javascript libraries for the following tasks:

1. Standard one-variable statistics like mean and standard deviation, percentiles, standardized scores.

2. Two-variable statistics like the correlation coefficient, linear regression, and ANOVA.

3. Standard statistical distribution functions: normal, t, chi-squared, etc.

4. Standard inferential statistical tests:  t-test, chi-squared test, etc., and associated confidence intervals.

5. Functionalities for smart importing of datasets from various sources.

6. Graphing functionality; creating interactive graphics that would provide the user information about the portrayed elements. This last one is likely a large component that will take quite some time, and is likely to extend beyond the scope of the sabbatical leave period.

It is likely that the majority of these tasks will still be pending a year from now (Fall 2014). Our plan for the sabbatical leave is to address as many of these tasks as possible during the leave.

3. The term or terms of the academic year for which the leave is requested, including reasons.

I request my leave for the Fall term of 2014, which makes sense for the following reasons.

· The earlier leave (Fall rather than Winter) will ensure that we are still in the programming-intensive development stage of the PanthR project, which is exactly the phase that requires a more concentrated effort.  

· Haris Skiadas and I would like our leaves, if they are both granted, to be in the same term so we can work together on the project.  (We have discussed this unusual proposal, for two members of a department to be on leave during the same term, with Dean Jobe, who has given his permission for our applications to go forward).  

· Carl Jagels (Math) is applying for a Winter 2015 sabbatical, and so is Michael Bradshaw (Computer Science).  It would be unworkable for four or even three of us (from the Math and Computer Science departments) to be on sabbatical during the same term.  

If Haris Skiadas is also granted his sabbatical leave, we plan to use a "pair-programming" approach, a software development technique in which two programmers work side-by-side on a single computer. One person types the code while the other reviews each line as it is entered and can focus on the more high-level considerations of how this part of the code fits in with the rest of the project. The two programmers switch roles often during the development process. Studies have shown this method to produce better-designed code, with fewer bugs, and programmers learn new techniques from each other.

That being said, our sabbatical leaves are not contingent upon each other. If only one of us is given leave for next year, that person will be able to pursue the project with the limited assistance of the other person (given their usual commitments). But we would miss the chance to use a pair-programming approach.

4. Site or sites of residence.
Due to family obligations, I do not plan to relocate during the sabbatical period.  This will not be a problem since the resources I need to complete my project are available here on campus.  I will abstain from typical faculty activities such as attending meetings, advising students, serving on committees, and so on, in order to reserve time and energy for my sabbatical project.

5. Anticipated results/products.
There are two main deliverable products of the PanthR project as a whole. One is a freely-available open-source software package that anyone could download and deploy as a server, which users can then access via their browsers to perform statistical analyses. The other is an actual deployment of this software, hopefully associated with Hanover College, which the faculty and students here can use for their statistical work, and which we can allow other institutions and companies to use as well.

The results of the particular part of the project that this leave will cover are less clear, as the project is currently in progress and we are not certain at exactly which stage it will be when the sabbatical leave takes place. But implementing the libraries for the tasks listed in item 2 above is our current goal.

6. Benefits of the leave.
The potential value of this project to the community at large is considerable. The ability for students and faculty to work remotely, and to easily share their work with each other over the web, is priceless. It will allow people to collaborate on data-analysis projects much like Google Docs allows multiple people to edit the same text document almost at the same time, in a smooth and transparent way. It can also provide considerable savings to institutions that offer statistics-related courses but to whom an expensive statistical package such as SPSS might be a challenge to acquire and maintain. This will have a lasting effect on the discipline and offer a resource that everyone can use and enhance.

The benefits to Hanover College will be two-fold. Firstly, it will allow us more flexibility in the teaching of statistics, as our current usage of SPSS is very restrictive; as just one example, simulations of repeated random sampling (and analysis of associated sampling statistics) are not practical with SPSS but will be straightforward with PanthR. Second, since the project will be freely available and will (we anticipate) be used at other institutions and businesses, it will promote the College's name recognition. In fact, the project is named after the Hanover Panthers; the capital "R" is appended to indicate the relation to the programming language R (used as a backend), and the missing "e" follows the tradition for naming R-based packages.

The main benefit to me will be my continued development as a software developer.  While I have been writing computer programs for over 30 years, and have written a lot of code (most recently in Java and in C++), I look forward to building my skills with Javascript and associated technologies such as HTML5 (markup language for structuring and presenting content for the internet), JQuery (a cross-browser Javascript library), and CSS (Cascading Style Sheets to control the presentation layer in a web document).  PanthR is the largest-scale software development project I've ever worked on.  In the future, I could use this knowledge and experience to offer courses such as Web Applications Programming and Software Engineering.  
As a Ph.D. in mathematics, my "comfort zone" in computer science is on the theoretical end – discrete math, algorithmic analysis, theory of computation, and so on.  It's important for me to keep my application development skills – the practical end of computer science – current, and this sabbatical project would be a big step in that direction.  

7. Abstract to be shared with the Board of Trustees.
My proposed sabbatical project is to continue work on PanthR, a free web-based computer software package being developed at Hanover College for performing statistical analysis of data. The PanthR software, based on the powerful statistical programming language R, will run on users' web browsers and will thus be accessible from any device with internet access, including from tablets like iPad.  It will require no special installation and will allow users to save and share their statistical analyses on the web.  In teaching, research, and small-scale business applications, PanthR will be a money-saving alternative to the currently-available commercial statistical packages, and it will have features which make it superior to current packages when it comes to teaching statistics at the undergraduate level.  PanthR has the potential to be a valuable resource to institutions world-wide, and the time I spend developing Javascript code for PanthR will make a significant contribution to my professional development.
Appendix 1:  Curriculum Vitae 
Barbara J. Wahl


1901 Wells Drive

Madison, IN 47250

812-273-5717

wahl@hanover.edu
EDUCATION

The University of Louisville, Louisville, KY

M.S. in Computer Science, November 2003

Thesis:  A Software Tool for Analysis of Risk Tradeoffs in Computer Security

Advisor:  James H. Graham

The University of Texas at Austin – Graduate School, Austin, TX

Ph.D. in Mathematics with Concentration in Functional Analysis, August 1993

Thesis:  Unconditional Averages in the Banach Spaces C(α)

Advisor:  Edward Odell

The University of Texas at Austin – College of Natural Sciences, Austin, TX

Attended classes as a non-degree student, 1984-86

The University of Michigan, Ann Arbor, MI

B.S. in Mathematics and Computer Science, August 1982

Eastern Michigan University, Ypsilanti, MI

Studied Music Performance (flute), 1979

PROFESSIONAL EXPERIENCE

· Hanover College, Hanover, IN




1993 – present

Professor of Mathematics and Computer Science

Courses Taught in the Last Five Years

· Computer Science:  Algorithmic Analysis, GUI and Event-Driven Programming, Theory of Computation
· Mathematics:  Discrete Math I, Discrete Math II, Elementary Number Theory, Math Topics for Liberal Arts, Mathematics for Elementary Teachers, Applied Statistics, Calculus with Review, Calculus I, Calculus III, Logic Sets and Relations, Real Analysis, Complex Analysis

· Hanover 101
Major Service Contributions

· Math Placement Co-Coordinator, with Haris Skiadas -- generate math placement advice for incoming students; monitor the math placement email account
· LEAP advising, several times per year -- advising and pre-registration for incoming students
· In conjunction with the Career Center, lead a GRE Prep Workshop twice per year to help HC students prepare for the GRE Quantitative exam

· Chair of Committee on Learning and Teaching, 2013–2014

· Chair of Math/CS Dept., 2003 – 2006
· Chair of Mathematics Search Committees, 2004-05 and 2005-06

· Chair of Faculty Steering Committee, Sept. 2003 – Dec. 2004

· Chair of Merit Scholarship Committee, 1995-97

· Other Committee Service:  Committee of the Faculty, Pre-Health Careers Taskforce, Faculty Evaluation, Faculty-Staff Salaries, Faculty Steering, Vision Taskforce, Merit Scholarship, Physics Search, Political Science Search, Dean of Admission Search
· Sonoma State University, Rohnert Park, CA



1991-92

Adjunct Mathematics Instructor

· Taught two sections of Calculus III

· Used Mathematica and student research projects in my courses

MATH/CS DEPARTMENT CHAIR RESPONSIBILITIES, June 2003 – June 2006

· Hold regular department meetings

· Document the need for increased math. staffing (Fall 2004)

· Chair Math. Search Committees

· Negotiate with administration regarding departmental offices and facilities

· Plan departmental course offerings and negotiate with dept. staff and Registrar

· Coordinate math. comprehensive exams

· Coordinate math. placement exams 

· Coordinate and administer Putnam Mathematical Competition exam

· Coordinate (and often draft) curricular change proposals as needed

· Coordinate assessment activities

· Prepare departmental budget requests

· Approve expenditure of departmental funds and file for reimbursements for faculty out-of-pocket expenses

· Assist all students who need help completing the form Pre-Approval for Transfer Credit for math. courses (help them find appropriate courses at other institutions)

· Coordinate departmental volunteers for college-wide activities

· Coordinate departmental nominations for Honors Day awards

· Coordinate departmental gatherings (fall picnic, Math/CS night at the Shoebox, comprehensive exam dinner, commencement reception)

· Handle student complaints for all mathematics and CS courses

· Maintain interdepartmental communication with other academic departments, Admission Office, Registrar, Career Center, Dean of Academic Affairs, Office of Student Life

OTHER ACTIVE INVOLVEMENT WITH THE HANOVER COLLEGE COMMUNITY

· Interview scholarship candidates each year at the Global Scholars program
· Sing in the HC Baccalaureate and Commencement Choir each May
· Sing in the HC performance of Handel's Messiah each December
OUTREACH EFFORTS TO PUBLIC SCHOOLS

· Southwestern H.S., Hanover, IN.  2011 – present.  Serve as Treasurer and actively volunteer with the Southwestern Band Boosters.
· Scottsburg H.S., Scottsburg, IN.  Nov. 2005.  Met with the mathematics faculty to share my expertise about how writing is used in mathematics at the college level.  Showed them examples of my assignments and samples of student work.  Provided them with a bibliography of resources for learning more about incorporating writing in the high school mathematics curriculum.
PUBLICATIONS

· A Java Lab Manual for Theory of Computation (in progress)
· Gasparis, I., E. Odell, and B. Wahl, Weakly Null Sequences in the Banach Space C(K), Proceedings of the V Conference on Banach Spaces, 13-17 September 2004, Cáceres (Spain), London Math. Soc. Lecture Notes Ser., Cambridge University Press, Cambridge.  Jesús M. F. Castillo and William B. Johnson (eds.)
TECHNICAL EXPERTISE

· TI graphing calculators
· SPSS statistical software 
· Maple computer algebra software
· Programming in C++, Java, Prolog, Python; working to add Javascript to this list
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