A Bachelor of Science in Informatics

Establishing an Engaging, Problem-Based, Creativity-Oriented
Computer Science Undergraduate Degree Program

Summary

We propose to establish a new undergraduate degree program in Informatics, with the intention to: (a) set a national example of a first degree program focused on both software and information, (b) develop a novel, engaging, problem-based, and creativity-oriented integrated curriculum, (c) facilitate access, retention, and degree completion by women and minorities, and (d) recruit pre-college students by promoting Informatics as experience-based computer science. 

Our proposal responds to a problem of great national need: to educate the technological workforce that will create and maintain the software and information systems of tomorrow. Current computer science (CS) degree programs do not meet this need—they try to cover the entire field from electrical engineering to human computer interaction, with a predictable lack of success. A radical approach is needed: creation of an undergraduate degree program in Informatics that is uniquely tailored to the multi-disciplinary needs of software and information design.

The primary activity of this project is curriculum development, including multi-course sequences, studio and design courses, creative and independent learning activities, a community service project course, and integrated specializations. All are established techniques, but it is their combination and context in which they are applied that is truly unique: development of the curriculum will result in an integrated, four-year series of courses that promote engaging, problem-based, and creativity-oriented learning and establish a new body of knowledge in Informatics.

Creation of the Informatics degree program will have widespread impact. Interest from colleagues and other institutions is high; through collaborative course design, an advisory board, visiting faculty, and continuous evaluation and reporting, UC Irvine will set a national example—not only of a new Informatics degree program, but also of leadership in knowledge diffusion and project transfer.

An independent evaluator will perform formative and summative evaluation, throughout the project and beyond. The focus will be on our three goals: (1) interviews, surveys, and controlled design experiments to measure the quality of our degree program as compared to traditional CS degree programs; (2) comparison of admission, retention, and completion data to local and national averages to measure our success with underrepresented populations; and (3) surveys and advisory board assessments to determine the level of success in establishing a nationwide example.
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1. A National Problem
Our nation faces a problem of grave importance: the technological workforce that creates and maintains our future and current software and information systems is surprisingly ill prepared. The 1999 PITAC report [1], the Risks Digest [2], and a continuous and large stream of cancelled, late, costly, and buggy software and information systems are just a few constituents of a mounting list of evidence illustrating both the breadth and depth of the problem.

Despite many attempts to explain away the problem (e.g., growing complexity of software and information systems, fundamentally difficult nature of software, and so on), it is our firm belief that a problem exists and that its root cause lies in the failing education of our technological workforce. We are not alone in making this observation: industry has persistently argued that graduates of traditional computer science (CS) programs are unprepared for the tasks that they face and lack fundamental skills and conceptual understanding [3, 4, 5], educational assessments and studies indicate that current CS curricula are insufficient and “miss the point” [6, 7, 8, 9], and the changing role and place of CS education is a topic that is receiving significant levels of attention at various national forums (such as the CRA biennial Chairs Conference at Snowbird) . Clearly, there is a national problem with the effectiveness of our computer science education that cannot be ignored.

The issue is subtle: as the discipline of computer science has grown both broader and deeper, undergraduate degree programs have slowly but surely become shallow surveys of the field. This is inevitable since the number of required courses cannot increase beyond standard curricular loads. Nonetheless, new fields of computing continue to emerge that lead to new courses added to an already overfull curriculum. To make room, existing courses must be eliminated or made optional.

Degree programs, faculty, students, and employers suffer alike. Degree programs become unfocused, troublesome to manage and difficult to evolve. Faculty must teach too much material in too little time, often forced to focus only on the theory and sacrifice practical and creative activities. Students find themselves taking a variety of seemingly disparate courses , and are inexperienced in applying their knowledge to realistic projects––a deficit frequently reported by industry [3, 4, 5].

These factors—diminishing program focus, lack of ties to realistic problems, and fewer practical, creative exercises accompanying theoretical course materials—are also the strongest factors contributing to reduced participation of underrepresented populations in CS programs (according, for instance, to Margolis and Fischer [10]). The correlation is stark: as CS curricula have broadened over the last two decades, the percentage of CS bachelor’s degrees awarded to women has declined from almost 40% (37.1% in 1983-84, according to NSF) to a meager 20% nationwide in research universities (according to CRA, see Table 1; note, we compare CRA to NSF data since CRA data does not go back to ’83-’84 and new NSF data was unavailable), despite the fact that women are roughly half of the population. Similarly, underrepresented minorities received only 7% of CS bachelor’s degrees (highlighted in gray in Table 1), while they represent approximately 26% of the population (from 2000 census data). It is critical that these underserved populations gain access to computing expertise and equally influence the future.
Table 1. Ethnicity and Gender of CS Bachelor's Recipients (2000-01 CRA Taulbee Survey Results
).
	White, Non-Hispanic
	55%

	Asian or Pacific Islander
	23%

	Hispanic
	4%

	African American, Non-Hispanic
	3%

	Native American or Alaskan Native
	0%

	Nonresident Alien
	9%

	Other/Not Listed
	5%

	Male
	80%

	Female
	20%


2. Degree Program Overview
Small adjustments to existing CS degree programs will not solve the problem of an inflated CS curriculum. Rather, we must re-examine the role of CS education from the ground up. The way to fundamentally address the problem of educating our technological workforce is to take a bold and radical approach: to create a series of computer science sub-disciplines, each with its own degree program and its own focus. This proposal introduces our plans at UC Irvine for one such degree program: Informatics. 



Informatics is the study of the design, application, use, and impacts of information technology. As a discipline, it focuses on principled problem solving using computing applications in situations that are inherently interdisciplinary, are software and information intensive, and typically involve people. Informatics is characterized by the development of software and information systems as well as the analysis of their structure, behavior, and interactions. 
Within the overall discipline of computer science, Informatics fits into the “upper layers” and can be paraphrased as a mixture of software engineering, programming languages, human-computer interaction, computer-supported collaborative work, databases, and compilers and operating systems (albeit packaged quite differently) together with a focus on people, organizations, applications, and social impacts. As such, our proposed Informatics degree program addresses the broad set of issues surrounding design, ranging from initial requirements gathering to estimating and measuring the impact of alternative solutions. Effective design also requires an ability to operate from many different perspectives, including computer science, information science, organizational science, social science, and cognitive science. Relevant courses in those disciplines are an integral part of the program, thereby featuring an interdisciplinary approach—imperative as the computing and information technology fields play such a broadly pervasive global role in our daily lives.

The program is carefully crafted to address the issues of focus, ties to realistic problems, and creative exercises to make it equally accessible and appealing to the broader student population including women and minorities. For example, we note that every year concludes with an end-of-year capstone project, to be publicly displayed and demonstrated during an open event to which educators, industry and government representatives will be invited. Students thereby gain a sense of purpose, achievement, and relevance—starting in their first year and reinforced annually. Other important distinguishing factors of the degree program are:

· multi-course sequences to bring both depth and continuity to the curriculum; 

· studio and design courses that address real-world problems provided by external sources to give students practical experiences with realistic projects in a safe educational setting;

· specified breadth courses to address broader perspectives in design;

· creative and independent learning activities involving team-oriented assignments through innovative sequences such as the Informatics CORE, an integrated curriculum for the first year that immerses students in the topic, and Creative Problem Solving;

· community service project course where students perform guided outreach activities addressing software & information needs in public schools, non-profit organizations, and other institutions in need of urgent help—allowing students to return and contribute to the institutions that we target in recruitment; 

· integrated specializations such as Medical Informatics, Bioinformatics, Software Engineering, Human-Computer Interaction, Business Informatics, and others are provided in the last year as an intrinsic part of the program (not merely an add-on), building on the core of knowledge and expertise developed in the earlier years.

We note that individually none of these factors is new from an educational perspective. Our overall Informatics program, however, is truly unique compared to existing computer science programs by rooting its new four-year curriculum in these established techniques to create a single, coherent, integrated degree program that combines technical rigor with engaging, problem-based, and creativity-oriented activities. A provisional outline of our proposed Informatics degree program is shown in Table 2. Several of the key elements are described further in Section 4.

Table 2. Preliminary Draft of Proposed Degree Program in Informatics (Breadth Courses Are Campus Requirements).

	
	Fall Quarter
	Winter Quarter
	Spring Quarter

	Year 1
	Introduction to Informatics Degree
	Databases / Information Design
	Introduction to Software Engineering

	
	Informatics CORE with capstone design project (8 units/quarter)

	
	Breadth 1 == Logic
	Breadth 2 == Writing I
	Breadth 3 == Writing II

	
	Fall Quarter
	Winter Quarter
	Spring Quarter

	Year 2
	Software Methods and Tools
	Requirements Engineering
	Quality Assurance

	
	Project Management
	User Interface Design
	UI Design Studio

	
	Programming/Design Paradigms with capstone design project

	
	Breadth 4 == Communication Skills
	Breadth 5
	Breadth 6 == Upper Division Writing

	
	Fall Quarter
	Winter Quarter
	Spring Quarter

	Year 3
	Social Analysis of Computing
	Organizational Studies (1)
	Organizational Studies (2)

	
	Ethics
	Information Retrieval/Mining/Visualization with capstone design project

	
	Creative Problem Solving
	Distributed Computing

	
	Breadth 7 == Statistics
	Breadth 8 == Group Psychology
	Breadth 9

	
	Fall Quarter
	Winter Quarter
	Spring Quarter

	Year 4
	Community Service Project
	Software Design Project with capstone design project

	
	Software Design Principles
	Computer-Support Collaborative Work
	Professional Development

	
	Specialization
	Specialization
	Specialization

	
	Breadth 10
	Breadth 11
	Breadth 12



The shift in focus to Informatics from an attempt to cover all of computer science will not make the program light-weight nor will it make the program less rigorous. In fact, we anticipate exactly the opposite. The program is purposely designed to be solidly rooted in the fundamental computer science principles of data structures, algorithms, operating systems, compilers, and programming languages, while at the same time extending in depth into the theoretical and practical dimensions of software and information design for multi-disciplinary situations. Because the theoretical background of software and information design is very significant in size (consider, for instance, the evolution of human computer interaction, the many principles of software engineering, and the vast body of knowledge on design), and because the practical experience must be extensive, the degree program will demand significant effort from its students.

An intrinsic purpose in the design of our program is to make it accessible and engaging in both the early and later years such that we can increase the participation of underrepresented populations. Every course will be problem-oriented, rely on engaging, real-world examples, and focus on creative approaches to addressing those problems. Together with the focused and streamlined nature of the overall program, these qualities will overcome the perceived obstacles in traditional computer science degree programs. While this is not a project solely focused on access, retention, and completion, these objectives will be an integral part of constructing the program. In establishing a complete new degree from the ground up, we are committed to take every opportunity “to do it right”.

3. Objectives
In establishing an undergraduate degree program in Informatics, we have three primary goals that will guide the project in its formation and throughout its execution:
 

1. to create a degree program of depth and rigor at least equal to that of traditional computer science degree programs, but exhibiting a unique focus on software and information design; 

2. to facilitate access, retention, and completion by a higher percentage of underrepresented populations; and 

3. to set a nationwide example—a model curriculum that can be adopted and adapted.

3.1 Quality of the Degree Program
We wish to establish an Informatics degree of the highest quality possible—at least with a quality that is equal to traditional computer science degree programs. This gives students the option to choose between computer science and Informatics based on degree content and associated future prospects, rather than on depth or rigor of the program. This objective is integrally woven throughout the entire project: both the degree program at large and the individual courses will be designed to exhibit breadth, depth, and significant practical experience. 

Conceptually, an undergraduate degree program in Informatics must introduce students to the kinds of problems typically raised in software and information intensive environments, teach them the high-level concepts, fundamentals, processes, techniques, and technologies of software and information design that form the basis for solutions to those problems, and educate them in everything from the theoretical underpinnings to the human-centered interaction and the interdisciplinary application of those solutions. While the roots of these topics lie in the discipline of computer science, and the early years of the degree program integrally treat such topics as data structures, algorithms, compilers, and programming languages, it is important to recognize that the creation of our Informatics degree requires creation of a significant number of new classes that address the changing context in which our technological workforce is operating. In designing these courses, we will take an active learning and learner-centric approach; we will not just change what students learn, but also how they learn (something that has changed little in computer science for many years). While it is impossible in the scope of this proposal to discuss every course, we briefly introduce some highlights of four of the critical courses in the degree program.

Informatics CORE: Most computer science degree programs introduce freshmen students to the topic via a linear sequence of two or three programming courses that first introduce a particular language, then discuss data structures, and conclude by implementing algorithms in the language. The focus of these courses is on the theory, and students typically create a variety of relatively small programs to demonstrate their skills. In contrast, we will introduce students to Informatics via an 8-unit/quarter, immersive Informatics CORE freshmen course, which integrally addresses these concepts in the context of Informatics by applying them to real-world, practical problems. By centering the course on practical problems, students quickly gain a sense of purpose and context for the theoretical lessons they are learning. Algorithmic complexity, for instance, can indeed be learned and practiced with abstract data structures and abstract sorting routines, but in the context of Informatics is better served with concrete examples of cargo routing, inventory management, and other such practical problems in which information technology plays a central role. The same theoretical lessons will be learned in both breadth and depth, but with the benefit of the students gaining a high degree of understanding of the practical applicability of the theory. By designing the course in such a manner, students will be ready for their first capstone design project by the end of the year, solving such practical problems as simulating line length and crowd flow at a theme park, maintaining an order-entry and inventory system for a bookstore, creating an educational software application for learning arithmetic concepts, or an automated airport baggage routing system.

Programming and Design Paradigms: This course replaces traditional CS compiler and programming languages courses with a new, integrated course that examines not just different languages in terms of their features and theoretical underpinnings, but also introduces students to new theories, practices, and paradigms for programming and design. It will introduce them, for example, to pattern-based programming and design, script-based computing, architecture-based design including different architectural styles, and newly established design theories and principles. The breadth and depth of this course will ensure that students will be able to choose, design, and implement a different technological, software-based solution that is appropriate, if not optimal, for any of a wide variety of problems. As compared to existing degree programs that all too often graduate students who know the single model of Java and Object-Oriented design and programming, then, our students will have a much broader toolbox of approaches suited to tackle software and information systems design.

Creative Problem Solving: Whereas traditional CS degree programs rely on math and physics courses to educate students in the basics and principles of what effectively amounts to creative “out of the box” thinking, our Informatics degree program departs from this tradition. Pertinent math courses such as Statistics and Logic are an integral part of the degree program––by promoting critical and analytical thinking within Informatics courses, we need not rely on other [math and science] disciplines, each with its own traditions and methodology that may not apply so well to computing. (Of course our students must meet UC Irvine’s breadth requirements.) Whereas most CS courses typically focus on theory and skills, each and every one of our Informatics courses will incorporate an additional component in stimulating a student’s creative thinking processes by challenging them in non-conventional assignments and tasks. The culmination of this significant change in focus is formed by our Creative Problem Solving course: after subjecting students in the earlier courses to the challenges of creative problem solving, this course brings them the necessary theory, extensive practice, and tools to address larger challenges. Of importance is that these challenges will be at the broad “systems level” and not restricted solely to software-based (or even technologically-based) approaches. Our goal in this course is to emulate the “IDEO” philosophy of creative toolbox oriented thinking [11]. This allows structured and conscious reflection of how the general techniques of brainstorming, design, and other creative processes fit into the Informatics philosophy.

Software Design Project: This course demonstrates and brings together the strengths of our integrated curriculum by building upon all the lessons learned in the previous quarters and years. After a quarter of supervised community service in which students perform a mini-project, the Software Design Project course is the final capstone course of their educational career and represents a significant challenge: finding an outside organization willing to sponsor a project, performing the project from the initial stages of requirements gathering to final delivery, and applying the theory and skills they have amassed in their degree program. In essence, they undergo a practical experience similar to their future careers, but still under the auspices of the university.

These are just a few of the key components of the proposed Informatics degree program that differ from traditional CS programs. All the classes will be designed in a similar manner, providing students with the theoretical underpinnings, but always including a significant practical component to provide context and experience with a focus on creative problem solving. The result is a degree program with roots in traditional CS degree programs but differing significantly by providing a technical education rooted in experiences drawn from today’s modern world.

A significant aspect of our program is that it places a high value on team-oriented assignments. A body of evidence is mounting that collaborative team work is beneficial for students’ learning [12]. For instance, a recent experiment utilizing pair programming in an introductory programming class resulted in astonishing results: retention rates of both male and female students in particular were up significantly, the quality of the homeworks was higher, and plagiarism was significantly lower [13]. Building upon this and other experiences, we are designing our curriculum to integrally use team-based assignments, thereby promoting active learning, honing their problem-solving skills, and improving the creative thinking process.

We note that the program is not finalized yet. We will conduct extensive surveys of our current and past students, as well as our colleagues, to feed into further refinements of the program. Results of these surveys will be published, to make them available for others to use in revamping their own curricula.
3.2 Access, Retention, and Completion
The way in which our courses and program will be designed is naturally appealing to women and minorities. A significant amount of data exists on what characteristics in a CS degree program promote the success of students these underrepresented populations—data that simply cannot be ignored any longer [14]. The data indicates that the three persistent factors necessary to increase access to, retention in, and completion of a CS-like degree program by underrepresented populations are 1) a sense of purpose and focus, 2) ties to realistic problems, and 3) practical, creative exercises accompanying theoretical course materials (e.g., see [15, 16, 17, 18, 19, 20]). The very nature of Informatics requires our degree program and courses to be designed this way, and we expect increased levels of access, retention, and completion of students in underrepresented populations to occur as a natural result. 

Nonetheless, we will pay special attention to women and minorities through continuous monitoring of their progress compared to the other students (precise plans described in Section 4 and Appendix A). Through such continuous evaluation, we will be able to understand quickly and if necessary react to unusual or unanticipated situations.

3.3 Nationwide Example – Impact and Dissemination
Our last objective is to set a nationwide example of a curriculum that can be adopted and adapted. While small changes to an existing curriculum are easier to adopt, we have chosen to develop a whole new degree program because it makes a much bigger statement as a national example than one or two revamped courses: impact is likely to be higher because the new degree program is highly unique, addresses an important need, and represents an integrated and in-depth effort at addressing the problem of educating our national technological workforce.

A few other universities have created undergraduate degree programs in Informatics, and new standards for degree programs in Information Systems [21] and Software Engineering [22] are under development. Due to the typical approach of establishing these programs incrementally, however, none have gone to the depth and breadth in both software and information design that we envision for our degree. Most other Informatics programs are just specializations (consisting of at most six courses oriented toward Informatics) adjuncted to a traditional computer science or information science curriculum. Compared to these existing and proposed degree programs, the structure, comprehensive nature, and novelty embedded throughout our four-year integrated curriculum have the potential to create a national example that leapfrogs existing approaches in attention, draw, women and minority participation, and impact on other institutions. 

It would be naive, however, to expect impact to occur solely by creating the degree program. Instead, we will actively work towards promoting the degree program in a number of ways. We have already invited several highly respected administrators/scholars from other national and international institutions to participate on our Informatics Program Advisory Board: 

· Jon Michael Dunn, Dean, School of Informatics, Indiana University

· Michael Eisenberg, Dean, Information School, University of Washington

· Carlo Ghezzi, Professor (former Chair), Politecnico di Milano and USI-Università della Svizzera Italiana (University of Lugano, Switzerland)

· John King, Dean, School of Information, University of Michigan––Ann Arbor

· Jeff Kramer, Head, Department of Computing, Imperial College, London

· Leon Osterweil, Dean, School of Natural Science and Mathematics, University of Massachusetts––Amherst

· Bobby Schnabel, Associate Vice Chancellor for Academic and Campus Technology, University of Colorado

These board members represent several of the best computing programs around the world and forward-looking programs that are embarking upon a new focus on information and Informatics. These individuals are not only interested in simply serving, but—as the letters included in Appendix G testify—are also actively involved in efforts that could benefit from adopting and/or adapting our program at their own institutions. At the very least we expect individual courses to transition, and, in fact, we will work with our Informatics Program Advisory Board to identify courses that can be co-designed with faculty members at their institutions. Their involvement, therefore, will not only provide us with valuable recommendations and feedback but also serve to leverage our efforts in creating this Informatics degree program. Our efforts in creating the Informatics degree program are thus directly amortized over other institutions, and we are provided with beta-sites for testing our novel approaches in a national and international setting.

In addition to this advisory board, we have established relations with several other institutions that are interested in adopting (parts of) our program. In particular*, individual colleagues in CS departments at the following institutions have already expressed interest and have agreed to look at our curricular program: UC Santa Cruz, UC Santa Barbara, UC San Diego, University of Oregon, University of Texas–Austin, Indiana University*, Case Western Reserve University, University of Michigan*, Georgia Tech, New Mexico State University, Virginia Tech, University of Massachusetts*, Cornell, and Carnegie Mellon, and also several institutions in Europe—Imperial College (England)*, Milan Politecnic (Italy)*, Univerisity of Lugano (Switzerland)*, and University of L'Aquila (Italy). In fact, virtually everyone we asked about their interest in this program has been extremely excited, so we are convinced that we will have plenty of partners to consider adoption of our curriculum. In the first year of the project, we will formalize these relations and work with the institutions on identifying the kinds of adoption and adaptation that can take place. Even if these institutions are not able to replicate the whole degree program, the interest shown makes us believe that a number of the especially novel courses will transition to those institutions—benefiting the student population at large and the underrepresented populations in particular.
We will publish technical and educational papers to broadly disseminate our curriculum and results in recruiting and retaining underrepresented students, invite visiting faculty to teach in and absorb from our program, and make the details of our program and courses available on the Web.
We will actively promote K-12 recruitment of prospective students. UC Irvine has a Center for Educational Partnerships, which has strong relationships with school districts in Orange County and South Los Angeles County. The demographics of many of these districts are exactly the underrepresented populations we seek to reach. In addition, we will work with UC Irvine’s FOCUS program (a NSF Mathematics Science Partnership Grant), whose goal is to strengthen K-12 mathematics and science education and teaching serving over 100,000 students and 3,000 Math and Science teachers in over 100 schools in these three districts.  

Finally, we will also articulate our work with 2-year Community Colleges in our immediate surroundings. Transfer of students from these Community Colleges into degree programs at UC Irvine is a sizeable phenomenon—ICS enrolls over 100 new transfer students each year—and must be supported per the mandate of the State of California. Starting in the first quarters of the project we will leverage our existing relations with the Community Colleges to transition some of our new courses into their programs and offerings, such that: (a) students wishing to transfer into the new Informatics degree program at UC Irvine will not be facing any undue difficulties and (b) our efforts of establishing the Informatics degree also impact the Community Colleges in our immediate surroundings. A grant proposal addressing this issue will be separately written and submitted to the National Science Foundation.

4. Evaluation
An independent evaluator from UC Irvine, Anita Iannucci (see attached resume), will evaluate our project in both a formative and a summative manner. She is a member of the UC Irvine Center for Statistical Consulting, which is an entity independent from the academic units, whose purpose is to assist in and perform unbiased, objective, and independent evaluations. Dr. Iannucci has significant experience in projects similar to this project, including a FIPSE project. Dr. Iannucci’s principal role will be in designing surveys and data collection studies, and in evaluating the results of the surveys and studies. The project leaders (Dr. André van der Hoek and Dr. Debra Richardson, resumes also attached) will perform and administer the actual surveys and studies under Dr. Iannucci’s guidance.

Because this program involves the development of an entirely new four-year degree program, full summative evaluation of its success will not be possible until after a class of majors has been graduated, which will occur long after the term of this FIPSE proposal.  Nonetheless, summative evaluation of our intermediate goals—measures of student performance and retention—will be undertaken yearly.  Moreover, we will design and implement data collection during the FIPSE term to enable a full summative evaluation at the appropriate time. At the end of the three years of the project we will perform an intermediate summative evaluation that will capture our collective experiences to that date, in essence summarizing the formative evaluations and analyzing our progress towards our stated goals.

Formative evaluations are an integral part of the project from the start to help guide the project as it shapes itself.  Each quarter and each year we will perform these formative evaluations, analyze the results, and adjust our project and efforts according to the information gathered. The formative evaluations directly address our three objectives of creating a degree program at least equal in depth and rigor to traditional computer science degree programs, facilitating access, retention, and completion by a higher percentage of underrepresented populations, and setting a nationwide example. We will assess our success in teaching students software and information design by comparing the skills of Informatics graduates with those in our Information and Computer Science degree program. Skills will be measured using interviews, surveys, controlled design assignments, and outside evaluators (industrial recruiters). To understand the effect on the participation by underrepresented populations of students, we will compare admission, retention and degree completion rates of the Informatics degree, both locally with figures from our current degree program and nationally with available figures from selected other universities and with national averages. We will also conduct surveys to assist in explaining the results of the comparisons. Finally, we recognize that national impact is difficult to measure directly. Completing our national surveys of awareness and adoption of our program and individual courses will therefore be the independent evaluation of our Informatics Program Advisory Board. A full detailed design of our evaluation plans, as approved by the independent evaluator Dr. Anita Iannucci, is presented in Appendix A.

Finally, as we assist peer institutions in adopting our classes and program, we will document their experiences, and conduct follow-up studies in the years of the project, as well as in the years after FIPSE support has ended.

5. Project Plan

Figure 1 presents the timeline for the major activities within our project. Each primary activity is highlighted by a rectangle, the beginning of which represents when we intend to start the activity and the ending of which represents the milestone at which the activity should be completed (e.g., we will begin creation of all materials for freshmen classes early in year one to be completed by the end of that year). In the first year, our efforts will concentrate on getting the major created and approved within our campus. The full campus proposal and class outlines will be presented and shepherded through the necessary committees for approval; and in parallel we will develop the full class materials for the first year courses. Recruiting efforts will involve visits to high schools to promote and explain the new degree program, such that we will be able to admit a freshmen class into the degree program by the end of the first year. The end of year evaluation with our Informatics Program Advisory Board will focus on reviewing our accomplishments of the first year, as well as on guiding our efforts for the upcoming year in which we will begin teaching of the major.

In subsequent years, we will phase in the development of sophomore, junior, and senior classes, and in parallel improve classes that have been taught before—entering an iterative cycle in which our quarter-based course evaluations and yearly advisory board meetings will guide us in continuously improving the courses.

In addition to the project leaders, the faculty of the Department of Informatics will be heavily involved throughout the project. We will assign two (and sometimes three, in case of a larger or especially novel course) faculty members to each course to be developed, ensuring a broad and balanced view for each course, consistency in subsequent offerings, and an opportunity to ensure that objectives such as equal access & retention are designed into the courses. Bi-weekly status meetings will be held, in which we will review progress in course creation, and review and resolve any potential obstacles that may arise. All faculty, thus, will have a major say in shaping the details of the curriculum. Note also that by the end of the third year, all class materials for all classes of the four-year program will have been created and most of the classes will have been taught at a slightly accelerated schedule. This is to ensure that (a) the whole major is ready for educating increasing numbers of students, (b) FIPSE support results in a completely developed four-year program including all class materials, rendering it adoptable and adaptable and (c) students who accelerate through the program are accommodated.

It will not just be UC Irvine faculty who will determine the content of the courses. We will continuously work with our partners in establishing the courses, and will seek continuous guidance from the student body on the appropriate contents for the courses. This will ensure broad applicability of the courses.
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Figure 1. Timeline of Major Activities.

6. Why UC Irvine? Why Now?
Historically, other disciplines besides computer science have gone through a similar evolutionary division into smaller sub-disciplines. Linguistics was once a part of anthropology; computer science was once part of mathematics and then electrical engineering. Computer science itself is clearly on the verge of going in the same direction, as evidenced by the vast amount of activity surrounding computer science. Establishing the proposed degree program in Informatics will set a nationwide example and pave the way for others to follow. When our current Information and Computer Science degree was originally established, it served as such an example. Our department was unique in its inception as an independent structure, as was our degree program in its approach. Based on conversations with our advisory board members, we expect to serve the same kind of leadership role when we establish our Informatics degree. Further, UC Irvine’s newly established School of Information and Computer Science creates a unique institutional framework for developing this new Informatics program with curricular decisions made by a smaller faculty in a new department that is forward-looking and enthusiastic.

6.1 Opportunities at UC Irvine
The Department of Information and Computer Science was founded in 1968 as a free standing department, unaffiliated with any school or college at UC Irvine.  The field was relatively new, there were few departments nationwide with sole focus on computer science, and the campus was unsure of where it would best fit. In fact, rumor has it that the then Dean of Engineering thought computing was a passing fad, and there was no need to pursue it.  Luckily, the campus administration felt otherwise, and created an independent department with time to find its own fit.  ICS’ independence became its fit, and ICS ultimately grew to become one of the broadest computer science programs in the country, with academic excellence ranging from embedded, distributed and networked computer systems design through social and organizational impacts of computing, including strengths in artificial intelligence, bio/medical informatics, theoretical computer science, software engineering, and Internet/mobile computing. After almost 35 years of standing alongside eight schools, the department was elevated to school status in December 2002, becoming the School of Information and Computer Science.

Table 3. Department of Informatics Faculty and Expertise.

	Taylor, Richard (Chair)
	Software engineering, software architecture, design, Internet computing 
and applications, workflow/process technology

	Alspaugh, Thomas
	Software engineering, requirements elicitation and analysis, 
scenario management

	Baldi, Pierre
	Bioinformatics, data mining, machine learning, probabilistic modeling, 
internet computing, ultra wide band communication networks

	Dourish, Paul
	CSCW systems infrastructure, Embodied interaction, adaptive systems, 
technology use studies, ubiquitous computing

	El Zarki, Magda
	Networked and distributed systems, Internet computing, multimedia 
transmission, wireless communication

	Franz, Michael
	Mobile and Internet computing, systems software, mobile code security, 
component-oriented programming languages

	Kay, David
	Computer science education, computer law, ethics, 

intellectual property protection of software and in cyberspace

	Kobsa, Alfred
	CSCW, HCI, privacy, user modeling and personalization, 
adaptive user interfaces, information visualization

	Li, Chen
	Database and information systems, data integration, data warehousing,
data cleansing, multimedia databases

	Lopes, Cristina
	Ubiquitous computing, aspect-oriented programming, pervasive 
communication systems, intuitive and secure communication

	Mark, Gloria
	Computer-supported collaborative work, human computer interaction, 
remote collaboration

	Mjolsness, Eric
	Bio/medical informatics, machine learning, 
computational biology

	Nardi, Bonnie
	Technological anthropology, activity theory, user interface design, 
collaborative work, computer-mediated communication

	Pazzani, Michael
	Data mining, machine learning, learning systems, information access 
and management, information infrastructure

	Penny, Simon
	Arts, computation and engineering, interactive media art,
 robotic installations, telematic interactive environments


	Redmiles, David
	Software engineering, cognitive design process, design environments 
and evaluation, human computer interaction, usability engineering

	Richardson, Debra (Dean)
	Specification- and architecture-based testing and analysis, formal 
specification and modeling, software engineering education


	Smyth, Padhraic
	Data mining, machine learning, probabilistic methods and algorithms, 
Web technology, large scale data analysis

	van der Hoek, André
	Software engineering, configuration management, software architecture, 
configurable distributed systems, software engineering education

	Warschaer, Mark
	Education, integration of information and communication technologies in 
schools, impact on language and literacy practices, institutional reform

	Two additional new faculty expected to be hired this year


The School of ICS includes a new Department of Informatics founded with a core group of faculty whose research and teaching are focused on software and information systems design and analysis as well as the interdisciplinary study of their application. We are one of the few academic institutions with a critical mass of extraordinary faculty in this emerging area (see Table 3), thereby making UC Irvine a prime candidate to develop the proposed undergraduate degree in Informatics.

ICS has been at the forefront of the evolving disciplines of computer science and information technology since our inception. This proposed Informatics degree program will continue that leadership. 
6.2 The Changing Discipline
As computing pervades our everyday existence, the discipline of computer science continues to develop—hard problems require more comprehensive solutions and the set of problems to be solved expands. The discipline, therefore, continues to grow both broader and deeper. As this occurs, undergraduate degree programs feel the pressure to broaden, but consequently become shallow surveys of the field. Simply put, more information is covered in less detail within the same number of credits. 

Nonetheless, the emergence of new fields of computing and information technology (e.g., bioinformatics, data mining, ad hoc wireless networks, ubiquitous computing, …, the list goes on) necessarily leads to new courses to prepare the students for the variety of applications they will encounter in the workplace. To make room for these new courses, existing material must be reduced or made optional. Everyone suffers​––faculty, students, and employers––as do the degree programs. Degree programs become unfocused, difficult to manage and evolve meaningfully, and full of specialization tracks and optional courses. Faculty are frustrated by having to teach too much material in too little time, often sacrificing extensive practice and creative activities so they can at least cover the theory. Students find themselves taking a large variety of seemingly disparate courses, unclear about how those courses fit into their overall education. Employers find that graduates are not adequately prepared, and specifically are inexperienced in applying their knowledge to realistic projects. It is the small adjustments to existing CS degree programs with each new field that cause the problem.  

We have witnessed this at UC Irvine, as the ICS faculty has grown to over 40 with an extremely wide array of research fields represented. As each new field gains a sub-critical mass (two-three faculty members), a new thread of courses is introduced. The students are given more choice and interesting novel topics to pursue, but little room to explore them, and no vision of how they fit into the overall discipline. Instead of modifying the curriculum piecemeal, we choose here to re-examine completely the computing curriculum. In performing such a re-examination at UC Irvine, we concluded that the only way to fundamentally address the problem of educating our technological workforce is to take a bold and radical approach: to divide the curriculum into computing sub-disciplines, each with its own degree program and its own focus. The creation of the School of Information and Computer Science at UC Irvine with multiple departments provided us this opportunity. The School is organized into three departments––Computer Systems, Computing, and Informatics––dividing the school along layers of abstraction. This concept follows many computer science models that basically go from the innermost workings of the machine (the physical layer) through the logical infrastructure​​ (the data/algorithms layer) to the outermost workings of the user (the application layer). Students studying in each department will be exposed to the fundamentals of computer science, but with a clear focus at one layer or another. Specifically, the Department of Informatics is supporting this effort in creating an Informatics degree program from scratch. Parallel curricular changes will be undertaken in other departments, thereby adequately educating students in all fields of computing.

This division of curriculum also parallels the division of focus in the computing and information technology industry, thereby leading to better training of students to enter the technological workforce. In particular, companies in the computing industry typically focus on hardware (e.g., chip manufacturers, networking, telecommunications), software (e.g., operating systems, programming languages), or applications (e.g., aerospace/defense, entertainment, business solutions). 

6.3 Support and Interest
Support for and interest in our efforts at creating a new Informatics degree is strong from all relevant parties—from our current students, our alumni, our faculty, the campus, as well as our newly formed Informatics Program Advisory Board.

Information and Computer Science is currently the second largest major at UC Irvine, with approximately 1850 undergraduates majoring in ICS and two to three hundred students minoring in ICS. We also have 300 graduate students in masters and doctoral programs. Currently awarding approximately 300 degrees per year, ICS has approximately 4500 alumni.

We conducted a survey of our undergraduate students to understand the potential interest of that population in an Informatics degree program. We briefly described the proposed Informatics major to 665 students, ranging in status from freshmen to senior. Details of the survey and results are presented in Appendix B, with the highlights being:

· 41% of all polled students would rather have an Informatics degree than a CS degree, and 29% was undecided;

· 78% of all polled students agreed that UCI should establish an Informatics degree program, with 18% undecided;

· 50% felt an Informatics degree would better prepare them for the type of employment they would like to pursue; and

· women felt stronger about the Informatics degree program than men: 48% of women would prefer an Informatics degree as opposed to 38% of men, and 85% of women as opposed to 76% of men believe ICS should establish an Informatics degree program.


These numbers are very significant. They imply that an initial demand for the major could exceed hundreds of students right from the start, and illustrate that students understand the value of an Informatics degree program, as well as how it compares to the ICS degree program (e.g., some students consciously choose an ICS or CS degree over an Informatics degree, which is what we would expect). Finally, it also builds support for our hypothesis that Informatics may be a much more suited degree program for women (and minorities): a statistically significantly larger number of women preferred Informatics over the current ICS major.

We also surveyed a small cross-section of our alumni. Details of the survey and results are presented in Appendix C. The numbers show that 30% of our alumni would rather have an Informatics degree than their current CS degree, that 76% (an additional 15% are indifferent) believes UC Irvine should establish an Informatics degree program, and that 43% of the women alumni rather have an Informatics degree. Again, these numbers are very supportive. Particular quotes we received confirmed those positive results: 

· “I would be interested in the new degree being offered.  As one who has worked with, hired, recommended computer science graduates my main complaint has been that they are not prepared to do anything useful until after they have developed some experience in the field in which their talents would be applied.”

· “Do not compromise and leave out the essential technical skills that are the foundations.  The foundations are needed to understand the concepts of software engineering and enable the graduate to develop creative solutions.” [This is indeed exactly what we envision our degree program to do.]

· “The one thing missing from most computer science programs is how the real world works.”

· “…, the classes sound really exciting.”

The School of ICS included our intent to create this major in its most recent five-year plan. This brought on substantial support form the Executive Vice Chancellor (EVC – the chief academic officer), the Council on Planning and Budget (CPB – the primary Academic Senate committee advising on resources), and the Council on Educational Policy (CEP – the primary Academic Senate committee overseeing undergraduate education). Since education is the prerogative of the faculty and any new degree program must be approved by the Academic Senate, neither body is able to write a binding letter of support for this degree until the proposal has been fully considered by committees and formally approved by the Senate’s representative assembly. Still, the current, ongoing support of CPB, CEP and the EVC indicate that there are unlikely to be any obstacles to degree approval.  In fact, the campus is currently encouraging proposals for new degree programs to address the campus’ expected enrollment growth (5-8% enrollment growth per year for the next decade).

As can be seen by the support letters (Appendix G), our newly formed Informatics Program Advisory Board is extremely supportive of our proposal. This advisory board represents leading institutions, both national and international, in the field of software engineering and information systems. Each member has not only agreed to serve on the board, but also has spoken to the strengths of the proposed program and their willingness to consider adopting parts of the curriculum at their own institutions. Moreover and as discussed previously, we have discussed potential adoption of the curriculum with a number of colleagues at other CS departments across the country and internationally, showing additional, widespread interest.

7. FIPSE Support

Our goals are high and depend critically on our ability to introduce the degree program as a whole rather than incrementally. While our department and school are solidly committed to establishing the program, actual development of the large number of new courses is expected to take substantial effort and time. FIPSE support would help significantly to accelerate our progress and jumpstart the development and introduction of the new Informatics curriculum as well as initiate dissemination and evaluation of its effectiveness and impact. 

This grant will support faculty primarily as they develop the degree program curriculum and courses. During the first year, faculty will work together to further develop the major curriculum and outlines for all courses. Throughout the project, faculty charged with creating course materials will be supported to do so, which will facilitate full development of courses prior to their first offering. While faculty typically revise course materials for every offering, creating complete materials for a brand new course is quite time consuming. Moreover, fully developing the course materials prior to the first day of class provides students with a clear picture of course expectations. 

If FIPSE support is granted such that our instructors and faculty can focus on creating the new program, we expect to admit freshmen into the program within 12 months from project launch. FIPSE support will also enable accelerated development of course materials so that advanced standing students might be allowed to transfer into the program, and high-achieving students are able to accelerate through the program. 

UC Irvine, the School of Information and Computer Science, and The Department of Informatics are significantly sharing in start-up costs and sustained costs for this new degree program. Not only will they provide the expected clerical support and instructional resources to deliver the program, there will also be significant staff support required in designing the major and shepherding the major proposal through the university approval process. Further, considerable assistance from computing and facilities staff will be necessary for setting up new laboratories in support of innovative teaching. Furthermore, the School and Department are committed to contributing and sustaining support for maintaining and enhancing the degree program after FIPSE support ends (Dean’s support letter in Appendix H).

This proposal also includes modest funds for travel, for recruitment, for promoting our new degree program, for visits by our advisory board members, and for conducting surveys of our students.
8. Conclusions
The potential success of establishing an Informatics degree program is perhaps best summarized by a comment one of our current students made when realizing, after being presented with the survey shown in Appendix B, that they would graduate with a CS degree before the Informatics degree is instituted at UC Irvine:


“I answered ‘no’ to all the questions because I don’t want to compete with these people.”

The demand for the degree is high, the support for establishing the degree program at UC Irvine is high, and the national need to significantly improve the education of our technological workforce is perhaps higher than ever. Establishing a degree program at UC Irvine will squarely address the FIPSE performance indicators:

· The funded project has a high potential of being replicated (adopted and adapted) by others. In fact, we have lined up very broad support, including an advisory board and colleagues who have committed to evaluating our curriculum and classes, and intend to broaden that support both nationally and internationally in our effort to promote Informatics as one of the premier CS sub-disciplines of the future.

· The degree program will be institutionalized at UC Irvine. In fact, continued support for its creation and sustainment past grant funding is committed by UC Irvine, the School of Information and Computer Science, and the Department of Informatics.
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Appendix A: Detailed Evaluation Plan

Table 4. Evaluating Degree Program Quality.

	Basis
	Objective
	Subjects
	Method
	When
	Who

	Courses
	Measure how well intended learning outcomes are met
	Enrolled students
	Survey, seeking data on how the students believe the learning objectives that are communicated  to them at the beginning of the course were met
	Quarterly, at the end of each course 
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Measure how well intended learning outcomes are met
	Course instructor
	Survey, seeking data as to how the course instructor believes the learning objectives were met
	Quarterly, at the end of each course
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Measure course improvements over time
	Enrolled students
	Survey, seeking student feedback on how they perceived the course, its difficulty, teaching method, and effectiveness, value of skills they learned; and how it promoted problem-based learning and creative thinking
	Quarterly, at the end of each course; results compared cumulatively
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	Students
	Compare skills of  Informatics students with CS students & measure attractiveness of Informatics students in the marketplace
	Enrolled students in Informatics and comparable students in CS
	Comparative assessment of skills and “desirability” through blind interviews by outside recruiters
	Yearly, at the end of the academic year
	Interviews and student selection supervised by independent evaluator; interviews performed by professional industry recruiters; results evaluated by independent evaluator

	
	Compare skills of  Informatics students with CS students
	Enrolled students in Informatics and comparable students in CS
	Comparative test of skills through competency tests
	Yearly, at the end of the academic year
	Comparative assessment and student selection supervised by independent evaluator; test supervised by project director and graded jointly by one Informatics and one CS faculty member; process overseen and results evaluated by independent evaluator

	
	Compare skills of  Informatics students with CS students
	Enrolled students in Informatics and comparable students in CS
	Survey, seeking student self-assessment of skills and competencies
	Yearly, at the end of the academic year
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Compare skills of  Informatics students with CS students
	Students enrolled in joint Informatics and CS courses
	Grade comparisons
	Quarterly, at the end of each joint Informatics and CS course
	Tabulation (already) standardly performed by campus administration; comparison performed by independent evaluator


Table 5. Evaluating Degree Program Quality (Continued from Table 4).

	Basis
	Objective
	Subjects
	Method
	When
	Who

	Students
	Measure attractiveness of Informatics students in the marketplace
	Graduated students
	Alumni survey on hiring, career development, and retrospective assessment of Informatics program
	Not as part of the three-year project, but will be performed in subsequent years
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	Degree
program
	Measure cohesion and structural quality
	Each freshmen, sophomore, junior, and senior class
	Tabulation of the number of students who remain “on track” in their studies
	Quarterly, at the end of each academic quarter
	Tabulation (already) standardly performed by campus administration; comparison performed by independent evaluator

	
	Measure cohesion and structural quality
	Student focus groups
	Assessment of current incarnation of the degree program and individual courses through open discussions
	Yearly, at the end of the academic year
	Open discussion with note taking and summary by independent evaluator

	
	Measure cohesion and structural quality
	Faculty
	Assessment of current incarnation of the degree program and individual courses through open discussions
	Yearly, at the end of the academic year
	Open discussion with note taking and summary by independent evaluator

	
	Measure cohesion and structural quality
	Advisory Board members
	Assessment of current incarnation of the degree program and individual courses through open discussions
	Yearly, at the end of the academic year
	Open discussion with note taking and summary by independent evaluator


Table 6. Evaluating Access, Retention, and Completion by Women and Minorities.

	Basis
	Objective
	Subjects
	Method
	When
	Who

	Students
	Measure access
	Incoming freshmen
	Tabulation of the number and percentage of women and minorities in our incoming freshmen class; comparison of result to local data (CS / ICS degree programs) and national averages
	Yearly, upon arrival of freshmen class 
	Tabulation (already) standardly performed by campus administration; comparison performed by independent evaluator

	
	Measure access
	Incoming freshmen
	Survey, seeking data as to why the students chose to study Informatics at UCI; results to be presented for class as a whole and women and minorities separately
	Yearly, upon arrival of freshmen class
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Measure retention
	Each freshmen, sophomore, junior, and senior class
	Tabulation of the number and percentage of women and minorities in each class; comparison of result to local data (CS / ICS degree programs) and national averages
	Yearly, at the end of the academic year
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Measure retention
	Each freshmen, sophomore, junior, and senior class
	Survey, seeking data as to how the students feel they are progressing, and whether and why they are considering continuing, dropping out, or switching majors; results to be presented for class as a whole and women and minorities separately
	Yearly, at the end of the academic year
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Measure completion
	Graduating seniors
	Tabulation of the number and percentage of women and minorities in our graduating senior class
	Not as part of the three-year project, but will be performed in subsequent years
	Tabulation (already) standardly performed by campus administration


Table 7. Evaluating National Impact.

	Basis
	Objective
	Subjects
	Method
	When
	Who

	Students
	Measure growth in program
	Incoming freshmen
	Tabulation of incoming freshmen class size
	Yearly, upon arrival of freshmen class 
	Tabulation (already) standardly performed by campus administration

	
	Measure level of awareness of the program among high school students
	Incoming freshmen
	Survey, seeking data on level of program awareness at students high school from which they graduated (students enrolling in our new major)
	Yearly, upon arrival of freshmen class
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	Faculty
	Measure level of awareness of the program among our colleagues
	Faculty at other institutions
	Survey, seeking data on whether colleagues are aware of the program, how they rate the program, the perceived level of success
	Yearly, at the end of the academic year
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Measure level of adoption of the program and its courses by our colleagues
	Faculty at other institutions
	Survey, seeking data on whether colleagues have adopted our program and/or courses, and whether they would consider adopting our program and/or courses
	Yearly, at the end of the academic year
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	Universities
	Measure level of awareness of our program at other universities
	Deans and department chairs at other universities
	Survey, seeking data on whether other schools and departments are aware of the program, how they rate the program, the perceived level of success
	Yearly, at the end of the academic year
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	
	Measure level of adoption of the program and its courses by other universities
	Deans and department chairs at other universities
	Survey, seeking data on whether other schools and departments have adopted our program and/or courses, and whether they would consider adopting our program and/or courses
	Yearly, at the end of the academic year
	Survey to be designed by independent evaluator; survey performed under leadership of project director; results evaluated by independent evaluator

	Advisory Board
	Assess level of nationwide awareness and impact
	Advisory Board members
	Advisory Board meeting discussions
	Yearly, at the end of the academic year
	Open discussion with note taking and summary by independent evaluator


Appendix B: Undergraduate Student Survey

Our undergraduate students were polled in a variety of courses at all levels of the major. The courses included three freshman-level, one sophomore-level, three junior-level, and four senior-level (project) courses. Overall, 665 students were surveyed, broken down by class level in Table 7. Of the students surveyed, 24% were women.
Table 7. Survey Subjects vs. Undergraduate Majors.

	Class Level
	Freshmen
	Sophomore
	Junior
	Senior

	Enrolled
	263
	329
	467
	734

	Polled
	90
	89
	228
	258


Survey Questions (1= Strongly Disagree; 2= Disagree; 3= Indifferent; 4= Agree; 5= Strongly Agree):

1 2 3 4 5    I would rather have an Informatics degree than an ICS degree

1 2 3 4 5    I believe an Informatics degree better prepares me for the kind of job I want

1 2 3 4 5    I believe an Informatics degree program should be established at UCI (even if I would not take it)

1 2 3 4 5    The Informatics degree should make most projects team based

1 2 3 4 5    I would not mind taking a more difficult and intense degree program

1 2 3 4 5    An Informatics degree is too technical

1 2 3 4 5    An Informatics degree omits material that successful system designers and developers need

1 2 3 4 5    With an Informatics degree, I would feel more confident in my ability to fully design and implement an

“Information System” than with an ICS degree

Survey Results:

[image: image2.emf]0%

20%

40%

60%

80%

100%

Informatics - Women Informatics - Men Jobs - Women Jobs - Men Should Have-Women Should Have - Men Team - Women Team-Men More Diff - Women More Diff - Men Technical - Women Technical - Men Omits - Women Omits - Men Info System - Women Info System - Men

Disagree/Strongly Disagree

Indifferent

Agree/Strongly Agree

Gender Responses - Percentages 

Disagree/Strongly Disagree

Indifferent

Agree/Strongly Agree



Appendix C: Alumni Survey

We polled a relatively small set of our alumni by email (34) with a set of questions that are similar to those that we posed to our undergraduates but in slightly different form. Of the alumni surveyed, 7 were women.

Survey Questions (1= Strongly Disagree; 2= Disagree; 3= Indifferent; 4= Agree; 5= Strongly Agree):

1 2 3 4 5    I would rather have an Informatics degree than an ICS degree

1 2 3 4 5    I believe an Informatics degree would have better prepared me for my current job

1 2 3 4 5    I believe an Informatics degree program should be established at UCI (even if I would not 

have taken it)

1 2 3 4 5    The Informatics degree should make most projects team based

1 2 3 4 5    I would not mind if you institute a more difficult and intense degree program

1 2 3 4 5    An Informatics degree is too technical

1 2 3 4 5    An Informatics degree omits material that successful system designers and developers need

1 2 3 4 5    An Informatics degree fills an important market gap
Survey Results:
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Appendix D. Response to Section 427 of GEPA

In accordance with Section 427 of the GEPA, the Department of Education’s General Education Provisions Act, the project described in this proposal will take appropriate steps to ensure equitable access and participation. We note that the project is being performed at UC Irvine, which, by mandate of its governing State of California and Federal law, must provide equal access and participation to persons of different gender, race, national origin, color, disability, and age. The proposal pays particular attention to gender (i.e., women) and race (i.e., minorities), since persons of these two categories continue to be underrepresented in the student population. Build-in to the Informatics degree program and courses are specific measures for access, retention, and completion by women and minorities. Concerning the other four types of barriers, UC Irvine’s statues govern the proposed Informatics degree program, and these statues are squarely aimed at providing equitable access and participation. The project leaders will make every effort to ensure that the proposed Informatics degree program will adhere to these statues, as will they make sure that participating faculty will be aware of these statues and adhere to these statues.

Appendix E. List of Telephone Numbers

André van der Hoek:


Work: +1 949 824 6326 (preferred)


Cell: +1 949 294 7429


Fax: +1 949 824 1715

Debra Richardson:


Work: +1 949 824 7405 (preferred)


Fax: +1 949 824 3976

Otherwise – School of Information and Computer Science Main Office


Work: +1 949 824 7427


Executive Assistant (Margaret Wyvill): +1 949 824 2876


Grants/Contracts Office (Kevin Kramp): +1 949 824 9004

Appendix F. Authorities Who Can Testify to the Project’s Significance and Feasibility

· Jon Michael Dunn, Dean, School of Informatics, Indiana University, (317) 278-7666

· Michael Eisenberg, Dean, Information School, University of Washington, (206) 616-1154

· Carlo Ghezzi, Professor (former Chair), Politecnico di Milano and USI-Università della Svizzera Italiana (University of Lugano, Switzerland), +39-02-2399 3529

· John King, Dean, School of Information, University of Michigan--Ann Arbor, (734) 647-3576

· Jeff Kramer, Head, Department of Computing, Imperial College, London, +44.20.7594.8271

· Leon Osterweil, Dean, School of Natural Science and Mathematics, University of Massachusetts—Amherst, (413) 545-1785

· Bobby Schnabel, Associate Vice Chancellor for Academic and Campus Technology, University of Colorado, 303-492-5094

Appendix G. Letters of support and participation from Advisory Board Members

To follow are letters of support and intent to participate in our Informatics Degree Advisory Board from the following individuals:

· Jon Michael Dunn, Dean, School of Informatics, Indiana University

· Michael Eisenberg, Dean, Information School, University of Washington

· Carlo Ghezzi, Professor (former Chair), Politecnico di Milano and USI-Università della Svizzera Italiana (University of Lugano, Switzerland)

· John King, Dean, School of Information, University of Michigan––Ann Arbor

· Jeff Kramer, Head, Department of Computing, Imperial College, London

· Leon Osterweil, Dean, School of Natural Science and Mathematics, University of Massachusetts––Amherst

· Bobby Schnabel, Associate Vice Chancellor for Academic and Campus Technology, University of Colorado

Appendix H. Letter of support from Dean of Information and Computer Science

� Partial results of the 31st annual CRA Taulbee Survey of Ph.D.-granting departments of computer science (CS) in the United States and Canada, conducted annually by the Computing Research Association to document trends including student enrollment.


� As our student survey shows later in Appendix B, this is not a problem since the vast majority (87%) of our current students—including women—would not mind a more difficult and intense degree program than their current Computer Science program if it better prepares them for their future place in the workplace.


* Institutions represented by Advisory Board members are indicated with an asterisk.
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