Using Object Oriented Design Methods for Course Development
This past year, I was in the position of creating a new course in our Computer Science curriculum. With the more traditional CS courses, where there are many excellent textbooks, and material that I am familiar with, designing a course has not been a daunting task. However, in this case I was not familiar with the material, and the few textbooks that I could find on the subject did not quite fit the objectives that we as a department had in mind for the course. I spent a good part of the summer reading and researching material for the course, but continued to struggle with how best to organize the material and layout a plan for teaching the class. As I labored with this problem, it occurred to me that the tools I needed to organize my thoughts might be right at my fingertips. In our computer science courses, we teach a number of tools that programmers use on a regular basis to design solutions to computer problems. Why not see if I could apply these same tools to my course design problem.  After some thought, it appeared that with some minor modifications, Use Cases, CRC cards, and Storyboards would be useful tools to help me solve my course design problem.
Use Cases

One of the earliest proponents, and perhaps the inventor of use cases, is Ivar Jacobsen
. Jacobsen proposed use cases as a way to model the various processes within a business system. He defines a use case as “a sequence of transactions in a system whose task is to yield a result of measurable value to an individual actor [user] of the system”. For example, one might model the following processes for customer at a restaurant.
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The little stick figure above is called an actor, and represents an entity that interacts with the system. Usually it is an end user of the system, but it may be another piece of software or even a physical device. Use cases are used in this way to capture the requirements for a software system. The set of use cases to be studied are written down in a Use Case Diagram like the one above. Each use case is then studied in some detail. 
This notion of a use case seemed like a reasonable way of capturing the basic requirements of the course that I was designing. However, rather than trying to identify business processes, my goal was to identify the major topics that I wanted the course to cover, independent of order. My initial diagram looked like the following. 
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In this diagram I have left out the actor, since in all cases it is the student who will be taking the course.

Once most of the use cases in a project have been identified, the object oriented designer usually starts to fill in the details of each use case with what are often called user stories. These stories represent a sequence of steps one might take to go through the process being studied. In my case, writing a user story did not seem to make much sense since I wasn’t dealing with processes. What I wanted to do was to somehow capture more detail about each of the topics that I had identified in my use case diagram. 
CRC Cards

CRC (class, responsibility, collaborator) cards are a simple software design tool developed by Kent Beck and Ward Cunningham
. They are best used by a group of software developers to discover the responsibilities of a set of related classes and their interactions with each other.  CRC stands for Class, Responsibilities, and Collaborators. Beck and Cunningham’s original idea was to write this information down an a 4 x 6 card so that the designer is forced to think hard about the essential properties and behaviors of the class being designed. With some modifications, it seemed like I could apply this idea to my course design task. In this case, I wrote at the top of each card the major topic to be covered. These came right from my use case diagram. Where a CRC card would normally have class responsibilities, I wrote down the objectives I had in mind when teaching that topic. Where a CRC card would normally list collaborators, I wrote down related resource material. So, my CRC card sort of became a Topic, Objectives, Resource (TOR) card. An example of one of my TOR cards is shown in the figure on the following page.
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I created TOR cards for each of the topics listed in my Use Case diagram. Now that I had a complete set of TOR cards, I could see at a glance what topics I wanted to teach, what the objectives were for each topic, and what resource material I had on hand. Now it was relatively easy to lay these TOR cards out on a Storyboard. 
Storyboards

Storyboards are commonly used in advertising, animation, and to lay out children’s picture books. In object oriented design we use storyboards to lay out the sequence of actions that might take place as we model a particular business process
. When I teach storyboarding to my students, we write each proposed step of a process on yellow sticky notes, and then paste these up on the wall. This makes it easy to visualize how the steps in a process relate to one another, and to try out alternative paths through the process. 

I loosely translated this idea of a storyboard by laying out the semester week by week on a large (27” x 33”) sheet of paper. I then transferred the major discussion topics I had written on my 4 x 6 cards onto colored sticky notes. I also created a set of sticky notes for the weekly assignments I wanted students to do. Now I was ready to lay these out on my “storyboard”.  With the ability to see the whole semester at a glance, and the freedom to easily move things around, it took a very little time to lay out a proposed week by week schedule for the class. My storyboard is shown in the following photograph. The green sticky notes were my major course topics to be covered, the blue sticky notes were class assignments, and the yellow sticky notes were the project deliverables that I expected students to turn in.
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With my TOC cards and my completed storyboard in hand, it was relatively easy to now complete my course syllabus and a detailed plan for each week’s lectures and assignments. I left my storyboard on the wall in my office as I went through the semester, so that I could reflect minor schedule changes in the course as the semester progressed.

Summary

 When faced with the problem of designing a new course, I found that some of the tools developed for quite a different discipline – programming, could be readily applied to the problem of course design. With just a little modification, the ideas of use cases, CRC cards, and storyboards provided me with just the tools that I needed to get the job done.  
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