Computer Science Department Strategic Plan (Draft)
Version, January 2016

The Department of Computer Science is already among the largest and most successful at NDSU. However, we have identified three main focus areas for improvement. One, we plan to shift the percentages in the graduate program, decreasing the MS and increasin PhD. Two, we propose to increase the percentage of women in the undergraduate program up to and eventually above the national average. Three, we will work to get the introductory course in the B.S. major, CSci 160, taken off the “DFW” list.
Background: NDSU Goals:

NDSU three pillars: 

1) educational opportunities that support student access and success; 

2) research, creative works and discovery focused on grand challenges; and 

3) outreach and engagement that create better lives for North Dakotans.

NDSU core values: 1) Educational Excellence; 2) Cutting-edge Scholarship; 3) Accountability; 4) Diversity; 5) Collaboration.
NDSU (4) overall recommendations. NDSU should: 1. Seek balanced growth; 2. Create a communications approach that supports the strategic vision; 3. Pursue policies and initiatives that foster inclusiveness, transparency, accountability and collaboration; 4. Better position the university as an asset for North Dakota.

The Strategic Plan document issued by the NDSU Provost employed the following major headings: Learning and Student Success, Outreach and Engagement, and Research and Discovery.
Learning and Student Success 


The CS department bases undergraduate curriculum on the recommendations of the national organization (the Association for Computing Machinery), modified somewhat in response to feedback gathered from industry “partners”. We seek industry feedback on a yearly basis (see below). This model has the advantage of being widely recognized, but disadvantages as well.
CS1 and CS2


The terms "CS1" and "CS2" are used nationally to designate the first two courses in the introductory sequence of a computer science major. It is common to refer to the introduction to programming courses as CS1 and basic data structures courses as CS2. 

The NDSU CS1 is CSci 160 and it is on the University “DFW” list. Ours is the same as all the others across the country. It is an immersive, intense, difficult and technical course: four credits, five days a week, three in lecture, two in lab. It is an unfortunate reality that the first course in our major sequence is a relatively difficult ordeal and an immediate hurdle to student success.
Support Graduate Education


Total enrollment in the Department of Computer Science has increased from 435 in 2008 to a new high of 609 in the Fall of 2015. In the last year, 2014 to 2015, graduate student numbers have gone from 199 to 212.

The CS department has taken several steps over the last few years in an effort to better support graduate education and the goals of the university.
1. created a regular degree program in software engineering offering an MS in CS and a PhD in CS
2. created a professional degree in software engineering, the Master of Software Engineering, that can be completed either face-to-face or online.

3. developed a (Plan C) courses only MS option in both CS and SE

The aim of all these initiatives is to assist with the departmental goal of increasing participation in our PhD program while reducing the resources and time committed to the pursuit of Masters degrees.
Goals/Metrics

The Department of Computer Science is one of the largest in the university and already among the most efficient graduate programs with over 211 students serviced by fourteen tenured faculty research advisors and three PhD-holding Professors of Practice. 

We currently have an efficiency metric of (170/14) of 12.143 for the MS to faculty ratio, and an efficiency metric of (30/14) of 2.143 for the PhD to faculty ratio.

We propose to seek to decrease our MS ratio to 12.0 by decreasing the MS population, and to seek to increase our PhD ratio to 3.0 by increasing our PhD population.
Manage Undergraduate Student Enrollment


Total enrollment in the Department of Computer Science has increased from 435 in 2008 to a new high of 609 in the Fall of 2015. In the last year, 2014 to 2015, undergraduate student numbers have gone from 454 to 513. As a department we are among the most efficient at NDSU, supporting large numbers of CS majors with a relatively small teaching faculty. In addition, CS has two General Education service courses required by most of the majors at NDSU. 

The CS department offers a small array of first year courses for non-majors. This includes CSci 122, an Introduction to Visual Basic, which is somewhat technical, and CSci 159, Computer Science Problem Solving, which is in the process of being re-formulated as a course designed for “poets and philosophers, and so the theater department can come away from a computer class without developing a life-long dread of computers”. 

The Department of Computer Science has one course on the famous “DFW” list: CSci 160, Computer Science I. The goal is to find a way to get off that list by developing a comprehensive plan including:

· a screening method so unprepared students can be diverted to other courses
· a set of alternative courses aimed at pre-major and non-major success

· applying course fees to hiring graduate student tutors specializing in CSci 160

· joining the Learning Assistants (LA) program to support students in CSci 160
Goals/Metrics

Two goals:


1. Have CSci 160 drop down and eventually off the DFW list within 5 years

2. In an average semester, the Department of Computer Science enrolls approximately ???? students each year between CS 114, 116, 122, 159. We propose to increase that by 1% per year by making our service courses, particularly CSci 159, more appealing to non-STEM majors. 
Improve Retention and Graduation Rates for Undergraduates


According to the NDSU Center for Institutional Research, at NDSU approximately 78% of first-time, first-year students return for a second year; 26% graduate in four years and 53% graduate in six years from NDSU. The most recent figures, for the cohort enrolled 2008-2014, Department of Computer Science these numbers are 86.8% of first-time, first-year students return for a second year; 39.6% graduate in four years and 69.8% graduate in six years from NDSU. Thus Computer Science already performs considerably better than NDSU as a whole.

However, we continue to struggle to address the issues connected with women in computing. According to readwrite.com "Women earn just 18% of undergraduate degrees awarded for computer science. At top research universities, that number is 14%".

In CS at NDSU we are proud to have 30% or more women faculty, and we have tried with limited success to make that a noteworthy point with the idea of becoming a magnet of sorts for women studying Computer Science. This effort is continuing.
Goals/Metrics


In Fall 2014 we enrolled 89 women and 454 men (16.4%) and in Fall 2015 enrolled 96 women and 513 men (15.8%). We propose to increase the percentage to 18% (approximately the national average) over the next 5 years.
Outreach and Engagement


Every department is expected to include outreach in mission statements and include the scholarship of outreach separately from service requirements in PT&E evaluations.

Improve Communication with External Stakeholders

The CS department has two main external groups: alumni and industry employers.

We send an annual newsletter to every alumnus for whom we have contact information.


We host an employer breakfast once a semester before the Job Fair where we seek feedback on issues related to our curriculum and our capstone course.
Goals/Metrics


N/A
Align Outreach Activities with NDSU’s mission


N/A
Research and Discovery


Each of the tenure/tenure-track faculty is expected to contribute to research, normally through publishing and grantsmanship, but also by teaching graduate classes and seminars, and advising graduate students.
Strategically allocate new resources to support research excellence


New resources in research are produced by individual investigators who are awarded external funds through competitive grantsmanship. Through this the department accumulates 25% of indirect returns and distributes 75% to the faculty member responsible for the research expenditures. 

Historically, the departmental indirects are spent on research related items and activities, such as computers for research assistants (especially where their research advisor does not have funds available), conference fees for students and student travel to conferences.
Goals/Metrics


Spend 100% of returned indirects on research related graduate student activity.

Align policies and processes with the research vision


CS department PT&E policy describes a requirement for publishing and the pursuit of external funding. The culture of the department is a cut above, with an understanding that publication will exceed university averages. In addition, the department culture is for “aggressive” pursuit of external funds. It is understood that at least 70% of the faculty (10 of 14) will have at least one proposal or one publication under review at all times.
Goals/Metrics


At least 78% of the faculty (11 of 14) will have at least one proposal or one publication under review at all times within the next five years.
Create research development programs that support emerging areas


The CS department has identified two areas of research concentration: Software Engineering and Bioinformatics. 

Goals/Metrics


The Software Engineering program is among the most efficient graduate programs with over ??? students serviced by three tenured faculty research advisors and three PhD-holding Professors of Practice. 


We currently have an efficiency metric of (???/??) of ?.? for the MS in SE to faculty ratio, and an efficiency metric of (??/??) of ?.? for the PhD in SE to faculty ratio.


We propose to seek to decrease our MS in SE ratio to ?.? by decreasing the MS population, and to seek to increase our PhD in SE ratio to ?.? by increasing our PhD population.

Ensure coordinated efforts to support and promote NDSU’s research mission


The CS department is committed to research publication, the search for external research funding, and the production of PhD researchers. The CS department graduates an average of ?.? PhD students per year in CS, and averages another ?.? PhD students per year in SE.
Goals/Metrics


Increase average PhD production in CS from ?.? to ?.? over the next five years, and increase average PhD production in SE from ?.? to ?.? over the next five years.
Tie NDSU’s research initiative to the needs of North Dakota


The State of North Dakota, and Fargo particularly, is enjoying a renaissance of high-tech activity and is increasingly a “tech hub”. There are established companies (e.g. Microsoft) and a myriad of startup companies (e.g. Myriad Systems), populating the local landscape. 

NDSU graduates comprise about 1/3 of the employees at the Microsoft campus in Fargo.

Goals/Metrics


In the last five years, the CS department has graduated an average of ?? undergraduates, an average of ?? MS students, and an average of ?? PhD students. In the next five years we propose to graduate an average of ?? undergraduates, an average of ?? MS students, and an average of ?? PhD students.
