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Abstract

This paper provides an overview of work being done in the EntryPoint project, which is examining the first course work in computing degrees.  A key goal of this project is to move away from the traditional CS1/CS2 programming courses as the start of a computing degree.  In addition, the project team is looking at how these ideas might be extended to BSSE degree programs.  As such, this paper will discuss implications of this approach for SE.
1. Introduction

The span of topics encompassed by computing and information technology continues to grow year after year.  As we move toward pervasive computing and an ever expanding range of networked digital devices, the variety of applications, types of digital information, and styles of interaction proliferate.  Developers often work at levels quite removed from the physical devices, and yet all the lower levels of abstraction are still there.  Finally, in addition to changes in hardware and application areas, the methods and techniques of software engineering continue to evolve and expand too. 
All of these advances offer potential benefit to society, and increase the need for competent computing and information professionals.  But these same advances create substantial challenges in deciding what to teach students to best prepare them for those professions.  In part, the emergence of a range of computing disciplines has been a response to this issue.  But even within a discipline like software engineering there are challenges in deciding what to cover and how to cover it.

In the midst of all this change and growth, the approach to introducing students to the computing disciplines has remained amazingly stable.  Many computing programs use a “programming first” approach that has been dominant for decades.  This is broadly true of CS and SE, and quite common for IS and IT programs too.  

The Computing Curriculum 2001 [1] report discusses the advantages of a programming first model, but ends the discussion with this comment:

“The members of the CC2001 Task Force believe that the programming-first model is likely to remain dominant for the foreseeable future. … we acknowledge that there appear to be serious problems inherent in that approach. To date, no adequate resolution has emerged. Thus, it is imperative that we encourage continued innovation and experimentation with alternative models aimed at addressing these problems.” (p.24)
This paper provides an overview of work being done in the EntryPoint project, which is pursuing exactly this type of experimentation.  A key goal of this project is to move away from the traditional CS1/CS2 programming courses as the start of a computing degree.  The initial EntryPoint designs are focused in a BS in Information Systems and a BS in Information Technology.  But an explicit goal of the project is to look at how these ideas might be extended to SE and CS degree BSSE programs.  As such, this paper will discuss implications of this approach for SE.
2. The EntryPoint Project
EntryPoint is driven by well-known problems with introductory programming courses combined with an interest in taking steps to help overcome the enrollment declines of recent years.  Some of the general issues are identified in [1] and can be paraphrased by saying that introductory courses tend to:
· Foster an impression that computing equals programming 

· Focus on programming details while delaying coverage of theoretical topics and giving too little weight to design, analysis, and testing
· Create a disadvantage for students who have no prior exposure to computers

The local problems that reflect national trends [2,3] of recent years include:

· A substantial decline in the number of entering students

· A moderate decline in freshman to sophomore year retention rates
· A decline in the percentage of majors who are women

Given these motivations, EntryPoint has the following objectives:
· To improve the freshman to sophomore retention rate and to improve the retention of female students.  

· To improve the appeal of computing majors to entering and current students.  

· To achieve the same learning outcomes related to programming as the current introductory programming sequence.

· To better integrate the programming courses with other topics in the major.  That is, to improve the degree to which students see programming as intimately connected to other topics rather than something separate.  

· To improve student understanding of the realities and challenges of commercial software development including size, complexity, and change.  
The EntryPoint team considered a variety of curriculum design options for the first two years of the degree programs.  The final course structure is shown in Table 1.  The courses shown in this table are quarter courses, and only the courses related to programming learning objectives are included.  In this structure, the prior three course programming sequence is replaced with the four course sequence 151 through 154.  

The extra time provided by expanding the sequence to four courses allows the course focus to be shifted from programming to an IT topic area.  For the first year, that focus is the Web.  The hope is that students will find this more interesting.  As part of this change we have also decided to move away from the traditional language choices and teach Web-oriented languages such as JavaScript and PHP.  Without wishing to start yet another battle in the never ending language wars, it seems fair to consider whether wider use of these languages would provide a better starting point for computing majors. 
	1st Year
	Course

	Fall
	108, Foundations of Software

	Winter
	151, Web Systems and Services I

	Spring
	152, Web Systems and Services II

	2nd Year
	

	Term 1
	153, Applied Data Management

	Term 2
	154, Software Systems


Table 1 – Courses Replacing a Traditional CS0/CS1/CS2
In the second year, students take a course focused on data management, principally applied data base systems.  These students already take a standard introductory database course, so one issue was whether to link these courses, with one being a pre-requisite for the other.  In the end we decided to allow students to take the courses in either order.  

One of the goals for this new course series is that student learning will continue to be at the same level of programming knowledge and skill that would be expected of students who successfully complete a typical CS1 and CS2 sequence.  One anticipated difficulty is ensuring that this will happen when the programming material is spread out over more courses.  
To try to minimize this coordination problem, a set of learning outcomes was developed for programming.  These outcomes were then used to construct the four courses (151-154 shown in the diagram above).  The hope is that this approach will help with the course coordination issue.  For example, in addition to basic outcomes related to program code understanding and basic coding, the major learning outcomes for software development, Web programming, and database programming are:
Software Development

· Explain concepts and terminology and develop programs that are object-oriented and event driven.
· Be able to design and implement a program that is composed of several modules.
· Explain and code basic algorithms for searching and sorting.
· Understand the concept of computational complexity and the basic approaches to analysis of algorithms.
· Understand a simple requirement specification and translate the specification into a design for coding.
· Explain basic issues of information hiding, coupling, and cohesion and apply these concepts in organizing code into routines.
· Explain the concept and goals of verification and validation of a program.
· Use at least one visual development environment.
· Discuss problems in software systems caused by size, complexity, and change.
· Explain and apply some basic principles of good systems design and interface implementation.
· Write and implement a simple test plan.
· Explain some of the basic issues of developing software for alternative platforms such as those used in mobile applications

Web programming

· Identify and discuss basic technologies and applications that define leading edge Web applications.
· Apply various Web page constructs and techniques in order to organize and display various types of content and to support interaction with users.
· Understand and apply mark-up languages in the creation of static and dynamic web pages.
· Explain multi-tiered architectures, typical division of functions across tiers, and basic functions of Web servers.
· Design Web applications that demonstrate an understanding of good Web site construction. 
· Design, implement, and test Web applications that include dynamic client-side behavior and server-side programming.
Database programming

· Explain and apply basic facilities of SQL from within a program.
· Design, implement, test, and debug a small application that interacts with a DBMS including creating and deleting tables, and reading and writing data.
3. Considerations for Software Engineering

The primary reason for presenting this material at CSEET is to discuss the implication and potential relevance of the EntryPoint ideas for BSSE degree programs.  Examples of observations and issues raised for SE by the EntryPoint project are: 

· The general issues underlying EntryPoint (outlined above) clearly apply to SE and other computing programs.    

· Many SE programs use standard CS1/CS2 courses as the beginning point for the degree.  Whether this is the best approach has long been a topic of discussion because of the difficulty of instilling SE best practice early in the program if CS1 is a starting point.  It is also interesting to ask whether a more application-oriented initial focus would benefit SE programs.  (Note that this might be something similar to the approach in Table 1, or something quite different such as providing students with a hands-on focus on embedded systems as a starting point for the program.)
· The notion of programming first is so embedded in BSSE programs that it is not clear whether there is any consensus for considering another focus for starting a degree program.
· Starting by teaching programming-in-the-small as seems increasingly disconnected from many of the interesting applications that students know and use. Should we shift to another starting place for a BSSE that encompasses the Web and perhaps databases much more directly?
· Should BSSE programs abandon programming as an individual activity in place of exclusively teaching programming in pairs and teams?

These items and others will be the focus of the presentation at CSEET.
4. Conclusions

The EntryPoint project raises a variety of interesting issues about first course work in any computing major.  Although EntryPoint has only completed the curriculum design stage, this short paper provides an opportunity to present some of the design ideas to the SE community to discuss relevance for BSSE programs.  
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