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Abstract 
This paper describes the development of a new curriculum to prepare the next 
generation of information specialists. The project is unique in that half of the task 
force developing the curriculum is from business and industry. The curriculum is 
designed to produce a graduate who possesses the skills described in the 'profile of 
the graduate' which was developed by the representatives from industry. The 
curriculum is information centric and integrates communication skills, ethics and 
teamwork from the beginning. Student learning is top-down: from the broad 
perspective to the technical details. To accomplish this the pedagogy employed has 
been changed. 
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1 INTRODUCTION 

The rapid evolution of computing technology and the escalating need for business 
information systems have exposed a severe, overall weakness in the education of 
information specialists. Current curricula and supporting pedagogy are out-of-date 
and possibly out-of-touch with the needs of the workplace. Additionally, no clear 
methodology exists to deal with large grain, complex information systems design 
and development. To address this weakness in the education process and to explore 
solutions to the large information systems dilemma a group of industry and 
academic professionals was formed to develop a new curriculum with funding from 
the National Science Foundation. With the co-principal investigators of this grant 
this experienced task force of five industry and five academic colleagues are 
producing recommendations as to how to educate the next generation of 
information specialists. This paper focuses on the current status of the task force's 
curricular recommendations. 

To be certain that the curriculum meets the needs of business the first task of 
the members from industry was to develop a detailed 'profile of the graduate', 
describing the characteristics and abilities that industry wants a newly graduated 
person to possess. In addition the level of knowledge needed for each characteristic 
or ability was specified. 

Industry members of the task force represent a wide spectrum of enterprises 
and interestingly have very strong agreement on what they want in a newly hired 
person. They express a strong desire for people who can work in teams, can 
communicate well, have high professional and ethical standards, are concerned 
about quality and understand computing within an enterprise environment. 
Generally, they are pleased with the education students are receiving in the 
technical areas of computing at many institutions, but unanimously agree that 
students are lacking in many of the personal and interpersonal skills. This new 
curriculum meets the needs of industry and employs a new approach to student 
learning in information science. 

With the 'profile of the graduate' as the specification the curriculum was 
designed and reviewed. For each course or unit in the curriculum the pre
competencies or lack thereof are indicated and the post-competencies which are 
expected upon completion are specified. 

In designing the curriculum the 'profile of the graduate' is the specification for 
designing the course work for the students. The curriculum is information centric. 
From the very first course students learn about the role, use, importance, handling, 
etc. of information in enterprise environments. Ethical and professional behaviour 
is emphasized from the first course through the last course. Working in 
collaborative groups is stressed throughout the curriculum. In all the course work 
the students will work with others, initially working in small groups, then working 
in larger groups in their later courses and finally participating as team members of a 
real industrial project with other team members from both industry and academia. 
Written, oral and listening skills will be emphasized throughout the curriculum. 
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Students will learn with and from their instructors, their peers and their contacts in 
business and industry. 

2 PROFaEOFTHEGRADUATE 

One of the unique attributes of this effort in curriculum development is that it began 
with a profile of a new graduate produced by the industry members of our task 
force. The members, representing a broad range of information usage, were able to 
reach consensus on the following attributes. 

Technical skills 
The technical skills in the graduate's profile are: 
• enterprise computing architectures and delivery systems; 
• information abstraction, representation and organization; 
• concepts of information and systems distribution; 
• human behaviour and human-computer interface; 
• dynamics of change; 
• process management and systems development; 
• some domain knowledge. 

Personal skills 
The personal skills in the graduate's profile are: 
• systemic thinking skills; 
• problem solving skills; 
• critical thinking skills; 
• risk taking skills; 
• personal discipline; 
• persistence; 
• curiosity; 
• quality awareness. 

Interpersonal skills 
The interpersonal skills in the graduate's profile are: 
• collaborative skills; 
• communications skills (oral, written, listening, and group); 
• conflict resolution skills. 

3 THE PROCESS OF CURRICULUM DEVELOPMENT 

This curriculum development effort used as its stated set of requirements the 
graduate's profile as described briefly above. The approach which we have used, 
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then focused on the relationships between academic processes and industry 
processes and resulted in a clear view as to how students are expected to learn (that 
is, be transformed). Also a pedagogy to support the proposed curriculum was 
identified. 

Process relationships 
To assist in understanding the role of a curriculum in relation to the business 
processes in which student knowledge and skills will eventually be used, our task 
force described this relationship (see Figure 1). This figure helps to translate 
between the different 'languages' of academia and industry. 
Clearly the customer of the company involved is the ultimate recipient of the 
products developed. Our graduates must understand the industry processes, the 
support processes and the steps (as seen by industry) in developing information 
systems. These are the same processes as the ones students should learn to 
understand and gain experience with, as they progress in their undergraduate 
program. On the other side those in industry must understand the nature of the 
academic environment which is also depicted in Figure I. 

StUdent knowledge/skills: the transformation process 
To understand how best to educate information specialists the task force looked 
carefully at each step of the educational process and developed a model as depicted 
in Figure 2. 

Each course or module in this transformation process represents a stage 
through which each student must successfully pass; it has a set of inputs and 
produces a set of outcomes. The inputs consist of the knowledge and skills needed 
to enter a course or module, or alternatively the skills which are deemed to be 
lacking thus far. The composite of these outcomes is a graduate who possesses the 
attributes described in the industry 'profile of the graduate'. Most of the entities in 
Figure 2 refer roughly to a course in the proposed curriculum, with the collection of 
courses and modules comprising the collection of required knowledge and skills. 
This transformation of the student is essential to develop the desired graduate. 

Pedagogy 
A most significant observation early in our endeavour was that too much material 
needs to be mastered by the student in a nominal four year program. It became 
obvious that for the students to reach the level needed to go into industry, both 
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learning and teaching pedagogy would have to change. This lead to the following 
curriculum recommendations: 
• less lecture time, more hands-on practical experience; 
• students working in groups of varying sizes, less working alone; 
• early exposure to case studies and system modelling, less initial deep details; 
• industry involvement in teaching/learning; 
• 'capstone' group design project with industry; 
• students will assemble a portfolio showing progress, breadth and excellence of 

work; 
• students will develop and practise communications skills; 
• students will understand the ethics of the professional; 
• students will learn the importance of curiosity, persistence and quality. 

4 THE PROPOSED CURRICULUM 

The curriculum comprises required courses, possible electives and additional 
subjects. 

Required courses 
The following courses are compulsory: 
• Information systems in enterprises; 
• Information systems architecture I; 
• Ethics (integrated into the entire curriculum); 
• Information systems architecture II; 
• Human behaviour and human-computer interface; 
• Data, information, transaction processing; 
• Telecommunication and networking; 
• Modelling and simulation; 
• Application development; 
• Process management and system engineering; 
• Distributed systems; 
• Capstone; 
• Dynamics of change. 

See the appendix in section 9 for brief sample course outlines. 

Possible electives 
The following courses can be elected: 
• Data warehousing and mining; 
• Artificial intelligence; 
• Virtuality. 
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Additional subjects 
In addition to the technical courses in the discipline students need courses in the 
following subjects: 
• Psychology of the family or groups; 
• Probability and statistics; 
• Quantitative methods; 
• Psychology; 
• English; 
• Technical writing; 
• Social science; 
• Humanities. 

5 IMPLEMENTATION CONSIDERATIONS 

This curriculum will not necessarily be appropriate, adaptable or feasible for all 
institutions. It is not the typical computer science program, nor is it the typical 
information systems program. Implementators must be aware that the courses 
described require considerable additional work when compared to most current 
courses in computing. Presently there are no texts to support many of the courses. 
The pedagogy is new and requires considerable faculty effort to change from the 
typical lecture methods which are widely used. 

However, we are firmly convinced that materials to support this new 
curriculum will be developed and that there will be adequate materials from which 
to draw. Students will learn from their instructor, from their peers and from their 
contacts in industry. Students will develop new ways to learn, such as using the 
Internet and the Web, and students will 'learn to learn'. Industry will provide 
speakers and tours of their facilities. Many industries are happy to work with 
institutions to develop better prepared information specialists. Industrial 
experiences will provide advantages to the students by motivating them in their 
studies, providing them with hands-on industry experience and often providing 
them with their initial job. Faculty members will become more attuned to the needs 
of industry because they will be working as team members in student, industry and 
faculty teams in the capstone courses and because there will be an exchange of 
faculty and industry personnel. Strong ties between business, industry, government 
and educational institutions can be formed to the advantage of all. 

6 CONCLUSION 

This is a new approach to developing a curriculum to meet the needs of industry. 
Industry has been involved and the curriculum is different from current curricula. 
Students are introduced at the beginning to information and its place in enterprises, 
to the ethics of computing, to working in collaboration with others and to 
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developing and practising communications skills. Active learning is emphasized, 
with students working in groups and the instructors providing mini-lectures as 
needed. Industry is involved in the curriculum. In the early stages by providing 
tours and talks about information, its uses, handling and importance in the 
enterprise. At later stages by participating as adjunct or exchange faculty, or 
providing projects and team members for the capstone course. Two pilots of the 
capstone course have been extremely successful. Currently other courses are being 
developed and tested. 
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9 APPENDIX 

Samples of brief course outlines 

ISe 11 
1.0 
2.0 
3.0 
4.0 
5.0 

ISe 21 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 

1Se22 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 

Information systems in enterprises 
Enterprise information systems 
Information resources in organizations 
Enterprise information architectures 
Current enabling tools 
IS project cycles 

Information systems architecture I 
Introduction to information systems engineering 
Introduction to IS communication and networking 
Introduction to distributed IS platform technology 
Project life cycles 
IS external interfaces 
Elements of an information system architecture - tying it together 

Ethics [distributed throughout the curriculum] 
Philosophical foundations of ethics 
Professional ethics 
Property rights for software 
Privacy 
Computer crime, abuse, hackers 
Responsibility and liability 
The future 

Information systems architecture II 
An introduction to information abstraction 
Basic information elements 
Hardware elements of an information system 

93 

ISe 31 
1.0 
2.0 
3.0 
4.0 Case studies of the role of information abstraction (with practical 
exercises) 

ISe 32 Human behaviour and HCI 
1.0 Nature of human interaction, overview and theoretical framework of HCI 
topics 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 

Human as an interacting social being 
Types of application areas individual vs. group, paced vs. unpaced 
Human-machine fit and adaption 
Human information processing 
Language, communication and interaction 
Ergonomics 
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8.0 Computer systems and interface architecture 
9.0 Dev. process and design 
lO.OUsability tests 
11.0Social organization and work 
12.0 Conceptual psychology 
13.0View of human behaviour 
14.0Cognitive psychology 
15 .OEthnography 
16.0Research methods including development of conceptual models 
17 .OQuantitative research methods 
18.0Group behaviour 

ISe 41 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 

Data, information, transaction processing 
Information modelling (external view) 
Internet information structures 
Database design, data dependencies and integrity constraints - project 
Data retrieval and query languages - project 
Database operations - project 
Embedded databases 

ISe 42 Telecommunications and networking 
1.0 Data communication and open systems standards 
2.0 Data transmission 
3.0 Data link protocols 
4.0 Local area networks 
5.0 High speed LANs 
6.0 Wide area networks 
7.0 Inter networking 
8.0 Intranets 
9.0 Systems view 
1 O.ONetwork management 
11.0Security 
12.0Client server 

ISeSl 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 

Application development 
Overview 
Information organization 
Multi-database environments 
Decision support systems (project) 
Project 
Real-time control systems (project) 

ISe 52 Process management and system engineering 
1.0 Software engineering as an agent of change and enforcer of ethical 
standards 
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2.0 Critical success factors 
3.0 Software engineeing methodologies and tools 
4.0 Teaming: JAD, cleanroom, inspections 
5.0 Information and data gathering and organization 
6.0 Translating info. into systems architecture 
7.0 Feasibility analysis and budgeting 
8.0 Analysis and design (process-orientation, data-orientation, object-
orientation) 
9.0 Design partitioning (implementation models and evaluation) 
lO.OSoftware security issues 
ll.OHuman interface design 
12.0Software quality assurance 
13.0Metrics 
14.0Software testing and evaluation 
15.0Procurement 
16.0Delivery and maintenance 

1Se53 
1.0 
1.1 
1.2 
1.3 
1.4 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
3.0 

1Se62 
1.0 
2.0 
3.0 
4.0 

Distributed syste~m 
Organizational issues 
Enterprise wide information study 
Enterprise distributed system policies 
Enterprise distributed information system standards 
Enterprise distributed system management structures 
Qistributed system issues 
Connectivity 
Directories 
Transaction management 
Backup 
System security 
Performance 
Meeting the users needs 

Dynamics of change 
Dynamics and omplexity 
Design for change 
Experimentation as a means of capturing dynamics 
Modelling process and systems 
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