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Agenda

Discussion Items

Computer Science Majors Requirements

Computer Science Program Educational Objectives and Outcomes

CC2201 Computer Science Body of Knowledge with Core Topics

Everyone introduced themselves to the Facilitator.

There has been a small change to the agenda in that the wrap up will include changes to the courses.

Topic 1 Discussion: Program Educational Outcomes and the CS Curriculum

Question 1.  Do the existing CS Program Educational Outcomes reflect what we want to accomplish in computer science at Rose-Hulman?
Life long learning is one of the outcomes we should have.  ABET wants under outcomes to “demonstrate the understanding of professional development”.

It was asked what the difference was between outcomes and objectives.  Outcomes are items that are measurable while at Rose-Hulman and objectives are items measured after graduation through alumni surveys three – five years out of school for example.

Mike wants to add life long learning to the educational objectives.  Steve suggested switching Objectives #1 and #7 on the educational objectives. The Facilitator asked if everyone agreed that life long learning should be added to the objectives.  It was asked if this should be under objectives or outcomes.  It can be under both.
There are two questions for discussion:

a. What is the best thing for the computer science program?

b. What do we need to do to satisfy ABET?

Under ABET students are achieving the following attribute.

The ability to engage in continues professional development
Everyone agreed to add life long learning as an outcome.  This was added as an action item to add to the objectives.  Life long learners engage in continual professional development.

Mike mentioned that the outcomes need more help than the objectives.  Steve suggested making #7 outcome first.  Larry asked what we want out students to do in the future.  The computer science program focuses on preparing students for graduate school.  J. P. mentioned that CS does not equal software development and to have more inclusion for the roll of computing.  The objectives and outcomes are mandated by the Dean.
Outcomes
Mike suggested consolidating Outcomes #1, #4 and #5.  Claude feels we are missing the software process.  CS students should have a feel for the software life cycle.  Curt suggested having an outcome for working effectively with other people from different disciplines.  Outcomes #5 and #6 are both algorithms.  It was asked of Outcome #4 how big the problems are.

These items should either be added to the outcomes or make changes to the outcomes.

Consolidation

International experience
Lisa recommended having students experience doing some research as an outcome.  It’s not easy for students to meet all the objectives.  Mike asked if all students have to satisfy all outcomes.  Larry replied that this is the goal.  Larry likes having research as an outcome.  Archana mentioned that she feels our job is to show students another option.  Mike disagrees with having to do research before graduate school.  Steve would like to see more research.  Curt mentioned that it sounds good in the population we’re trying to service.

Cary mentioned that he has talked to Lee Waite, ABBE Head, about senior thesis since AB majors are required to do a senior thesis.  The CS students could be required to do a senior thesis. 

The Facilitator proposed putting the research motion off for now.  He recommended adding research to the outcomes list and tabling senior thesis for now.  J. P. suggested making the first three outcomes broader and to not focus on software.
Larry asked what differences students see with the outcomes for CS and SE.  J. P. mentioned that the CO majors don’t get the software side.  Lisa mentioned that the COs have a significant focus on hardware.  J. P. sees three areas for CS:  hardware, software and theory.

The Facilitator asked about adding systems to the outcomes.  Mike recommended modifying outcome to go towards this.  Matt believes the students should be able to understand the whole system and be able to solve small problems with the system.  Larry sees Rose-Hulman being able to fill the void to view problems this way.  The Facilitator asked how people adding system may differ to outcomes by wording.  Steve mentioned that one-half of the software jobs require a knowledge of software needed.  In industry there has been a change to include having an international experience.  Mike is concerned about this.  Curt likes the idea of distributed teams.  The Facilitator mentioned that every other outcome was much more active.  Curt would like to participate in how to achieve outcomes.  Mike feels the experience is a great learning experience in that different cultures work differently.  The Dean wants to create a global experience center.  Larry would like to see the students do part of Outcome #9 and do it for all our students.  Archana feels that you don’t need to go abroad or see the individuals in person but have to get use to everyone’s’ different styles.  Cary mentioned that by taking students to Sweden for the beginning of the project this year there seems to be a better success of interaction with each other.  Lisa feels the President has to pay lip service to diversity and we have to look at creative ways to give students opportunity to do this.  We should have interdisciplinary, ethically and culturally diverse teams.
Steve asked about objectives speaking about leadership.  Do we teach them this or do students learn this later?  David feels we couldn’t give leadership opportunities to everyone.  Larry replied that leadership experiences may be gotten in extracurricular activities.  Archana mentioned that some student don’t take leadership roles.  Archana would like to do a better job of team handling.
Action item – consolidation of outcomes.

Discussion 1:  Questions 2.   Does the current CS curriculum meet the Program Educational Outcomes?

J. P.  asked if curriculum is the way to chose to do time.  Yes it has and change can make it made better.  Lisa feels CS is too heavily a Microsoft department.  Don feels we have not accomplished the outcomes.  Steve asked if we are fixing things for CS and hurting SE.
Claude feels Outcome #8 is not as international on doing this.  Archana feels we should do more or Objectives #9 & #7.  Curt takes off for poor righting.  Include in Outcome #8 making people work on teams that are more diverse.  Larry mentioned that we’re good on Outcomes #3 and #6.  There are potential areas of improvement on the outcomes.  Larry thinks about the ideal CS program.

Topic 2 Discussion – Core Topics

Core topics are CS topics every student who gets a B.S. in CS should understand.  Curt asked how big the core topics are.  Claude would be disappointed if there were only 25 or 30 topics.  Matt feels the core topics should be those that support our outcomes.  Larry asked what courses students should take that also impact math and electrical and computer engineering.  Larry mentioned that the ACM/IEEE 2001 has a listing of these topics.
Everyone broke up into three groups to discuss the CS body of knowledge with core topics to choose those topics that our CS students should know.  The body of knowledge topics includes the following areas.

Discrete Structures

Programming Fundamentals

Algorithms and Complexity

Architecture and Organization

Operating Systems

Net-Centric Computing

Programming Languages

Human-Computer Interaction

Graphics and Visual Computing

Intelligent Systems

Information Management

Social and Professional Issues

Software Engineering

Computational Science

The following topics from the list were removed:
AL9. 

Cryptographic algorithms
AL10. 
Geometric algorithms
AL11. 
Parallel algorithms
NC6.

Network management

NC8  

Multimedia data technologies
HC5  

Graphical user interface design
HC6.  
Graphical user interface programming
HC7.  
HCL aspects of multimedia systems
GV3.  
Graphics communication

GV4.  
Geometric modeling

GV5.  
Basic rendering

GV6.  
Advanced rendering

GV7.  
Advanced techniques

GV8.  
Computer animation

GV9.  
Visualization

GV10.  Virtual reality
GV11.  Computer vision
IS5.  

Advanced knowledge representation and reasoning
IM7.  
Transaction processing
IM8.  
Distributed database
IM9.  
Physical database design
IM11. 
Information storage and retrieval
IM12. 
Multimedia information and systems
IM13. 
Hypertext and hypermedia
IM14.  Digital libraries
The following topics from the list need more discussion:

AL4.  
Distributed algorithms
AL5. 
Basic compatibility
AL8.  
Advanced algorithmic analysis
AR6.  
Functional organization
AR7.  
Multiprocessing and alternative architectures
AR8.  
Performance enhancements
AR9.  
Architecture for networks and distributed systems

OS5.  
Memory management
OS9.  
Real-time and embedded systems
OS10.  Fault tolerance
OS11.  System performance evaluation
NC4.  
The web as an example of client-servicer computing

PL8.  
Language translation systems

PL9.
Type systems

PL10.
Programming language semantics

HC4.
Human-centered software development

HC8.
HCI aspects of collaboration and communication

GV1.
Fundamental techniques in graphics

GV2.
Graphic systems

IS9.
AI planning systems

SP8.
Computer crime

SP10.
Philosophical frameworks

SE7.
Software evolution
SE8.
Software project management

SE10.
Formal methods

SE12.
Specialized systems development

CN2.
Operations research

CN3.
Modeling and simulation

The following topics should be added to the Core Topics:
A1.  
PF  Problem decomposition.
A2.  
PF  Tools, IDEs, etc.
A3.  
AR Quantum computing
A4.  
OS Diversity of platforms
A5.  
PL Logic programming

A6.  
PL Procedural programming
A7.  
PL Scripting language (e.g. Ruby, Python, PHP)

A8.  
Object-oriented analysis and design; design patterns

A9.  
DS Recurrence Relations
A10.  
SP Service learning
A11.  
Systems
A12.  
Informatics
A13.  
Research methods

A14.  
Geographically distributed teams

A15.  
Interdisciplinary teams

A16.  
Programming patterns
A17.  
Brainstorming
A18.  
Problem solving (a la Polya)

A19.  
Life long learning

Topic 3 Discussion - Fundamentals

The fundamentals are the courses that are prerequisites for our other courses.  Everyone broke up into three groups to discuss this.  Here are items that were suggested to be in the fundamentals.
1. 
Immerse students in large projects early - Curt
2.  
Tools useful for large programming - Claude
3.  
How big to make fundamentals - Steve
4.  
Intermediary pre-requisite - Don
5.  
When and by who teaches fundamentals - Curt
6.  
Delivery format (labs, lectures) – this items not really there - Don
7.
Do we want fundamentals of CS?
J. P.  would like to see more in fundamentals then software development

J. P. mentioned there are three threads that should be in the fundamentals

1.  Software development


2.  Systems


3.  Theory

Larry mentioned social and professional issues as another thread.  Lisa suggested starting out very small, very gradually taking very discrete pieces from categories.
12. Immersion versus incremental

13. Tweak existing or way out of box

14. Fewer outcomes

Incremental versus Immersion

Curt mentioned that in the fundamentals block there should be academic freedom and different people teach these courses.  Curt suggested approaching the incremental approach on teaching fundamentals block and partially refining topics.  He mentioned the Dr. Scheme approach.  Resources is to develop outcomes and to develop course work.  Larry suggested deciding today what topics go into the fundamentals and a subgroup can come up with the package.  Larry mentioned that it’s a policy to make it easier to teach existing courses.  Archana is worried about everyone having to teach fundamentals the same way.
Part I – some groups of people (in charge of the current fundamentals) see we are headed toward incremental.  Claude and Mike voted against this.  Curt favors incremental.  Larry mentioned that lots of untenured faculty have to teach fundamentals.  J. P. supports those teaching courses.  Lisa mentioned that with incremental start out protecting them.  Mike mentioned there is the assumption that everyone teaches the fundamentals sequence one way.  Curt wants the department to decide how department resources are allocated.  Curt made a motion:
Be it resolved that the department agrees that resources should be devoted to current fundamentals CSSE 120 and CSSE 220 to use incremental approach and a group of people will work on that with work starting after the department decides what’s in the fundamentals block – the work will be completed by fall (2007).

Claude suggested changing to structuring the fundamentals courses.  Curt asked to change this to the initial fundamentals courses.  David recommended identifying who will be teaching CSSE 220 next year.  Have them plus who ever wants to.  Cary is glad to put in resources but doesn’t want to have to do this every few years.

Larry asked what the current ideas are.  Larry mentioned that great papers, current papers, research course and plan of study should be included in the CS thesis.  Cary asked where the students should put thesis in their program of study.
THESIS
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Advanced Core Courses

Fundamentals

Claude mentioned that Rose-Hulman has a niche in being different from other schools but feels is going more towards what other schools are doing.

Mike suggested when doing a research project may be on teams and have internal sponsor.  Cary asked where we see students putting thesis in their program of study.
Action #5 – Flush out topic for final block

The Facilitator returned to the motion previously made.  This motion was approved unanimously

Topic 4 Discussion – What should the CS Curriculum look like, and how do we offer Breath and get Depth?

This topic was not discussed as time ran out.
Here are the lists from the flip charts.

Parked Items
1. CS requires senior thesis?

2. Reorder objectives

3. Systems definitions and outcomes

4. What do we do with non-majors?

Action Items
1.  
Add life long learning to outcomes


Words either:  later today or subcommittee
2. Wordsmith after new outcomes (see decisions)

3. Consolidate outcomes

4a. Finish discussion on


Core topics (per Cary’s list) to be led by an identified single person (Claude?)

4b. With purpose of new items to ???

5. Flush out topic for final block

6. Flush out thesis research project ideas

7. Flush out advanced core courses ?  what?  (core/final?)

Decisions
1. Add to Objectives

a. Lifelong learners

2. Add Research to outcomes

3. Add Systems
4. Modify #9 of Outcomes to include “culturally, ethically and geographically

5. Add outcome on interdisciplinary work

Holes
Legal, Social, Ethical missing


Maybe interdisc, national helps.

Communications


(note in CSSE?  (esp. written)



Hummer not applied to CSSE?

Good in analysis/design

Curriculum meets many outcomes, except perhaps international

But is our curriculum designed to meet outcomes?
Research


Interdisciplinary – missing

Too heavy Microsoft

Almost all courses serve double-duty


CS & SE


CS, CPE, EE, etc.

Outcomes
Systems outcome

Internationalization

Work with other disciplines

How big are the problems?

Consolidate

Experience effects of industry change, e.g. internationalization disti

Experience research

Broaden #1 to …..

Define systems and analyze complexity of them

Overarching Issues
1. Immerse students into large (what is large?) projects early or late?

2. Introduce tools for large projects early or late

3. How big is the fundamentals sequence?

4. Intermediate Pre-reqs

a. What, when, by whom?

5. Delivery format


How much lecture, lab, ….?   Wait implementation

6. Fundamentals of software development or computer science or if the later, what does that mean?

7. Soft Development

8.
Systems


E.g. Functional organization of Machine concurrency - Fundamentals


Theory

9. Social & Professional

10. What’s not in fundamentals?

11. Start small, condensed, narrow list of topics

12. Start with small projects

13. Immersion vs incremental?

14. Tweak existing or way out of box

15. Fewer outcomes?

Cary thanked everyone for their time and effort.
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