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Abstract

The authors have instituted curricular changes at their respective institutions to address the emerging discipline of Information Technology.  These changes involve incorporation of the five core IT areas: project management; systems development and support; knowledge management; telecommunications and network foundations; and Web and multimedia concepts.  A repository of reusable learning objects is being designed and implemented in order to support the teaching of an introductory IT course that surveys these core areas.  This paper discusses the IT discipline, the new course, and the design of the learning object repository.
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1. Introduction/Background

Information Technology (IT) has recently emerged in the US as a separate academic discipline [10].  In support of the development of this discipline, an ACM Special Interest Group for Information Technology Education (SIGITE) has been formed and has proposed draft curriculum and accreditation guidelines for the IT discipline [5].  The July 2004 draft of the proposed ACM/IEEE Computing Curricula: Information Technology Volume [4], adopted the following brief definition of IT.

Information Technology (IT) in its broadest sense encompasses all aspects of computing technology.  IT, as an academic discipline, focuses on meeting the needs of users within 
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an organizational and societal context through the selection, creation, application, integration and administration of computing technologies.
The IT discipline is related to, but distinct from, computer science, information systems, and software engineering.  Jovanovic and Reichgelt [13] present a comparison of accreditation criteria and ACM curricular recommendations of these four different computing programs, as well as an analysis of program intentions that further highlights the similarities and differences among these four computing disciplines.  In addition, Reichgelt et. al. [16] have conducted an empirical analysis and a comparison of actual baccalaureate programs in IT, CS, and IS.

The proposed ACM curriculum guidelines [4] for programs in IT focus on program outcomes as the primary driver.  Specifically, the guidelines indicate that graduates of baccalaureate programs in IT should have the ability to:

a. Use and apply current technical concepts and practices in the core information technologies;

b. Analyze, identify and define the requirements that must be satisfied to address problems or opportunities faced by organizations or individuals;

c. Design effective and usable IT-based solutions and integrate them into the user environment;

d. Assist in the creation of an effective project plan;

e. Identify and evaluate current and emerging technologies and assess their applicability to address users’ needs;

f. Analyze the impact of information technology on individuals, organizations and society, including ethical, legal and policy issues;

g. Demonstrate an understanding of best practices and standards and their application;

h. Demonstrate independent critical thinking and problem-solving skills;

i. Collaborate in teams  to accomplish a common goal by integrating personal initiative and group cooperation;

j. Communicate effectively and efficiently with clients, users and peers both verbally and in  writing, using appropriate terminology;

k. Recognize the need for continued learning throughout their careers.

Within the curriculum guidelines, particular institutions developing their own unique IT programs are left considerable freedom as to how these IT program outcomes might be realized.  Indeed, there are many different course structures that can be envisioned to address these outcomes.  However, many such programs will likely employ an introductory course for the IT discipline as part of their approach.  The focus of this paper is creating resources to support an introductory survey course for the IT discipline.
2. An Introductory IT Survey Course

Implicit in the IT program outcomes given above are the following five core technology areas [17]: project management; systems development and support; knowledge management; telecommunications and network foundations; and Web and multimedia concepts.  As a consequence, one natural way to introduce students to the field of IT would be a course that surveys these five core technologies.  We refer to such a course as Introduction to Information Technology.  

In planning an Introduction to IT course that surveys the five core technologies identified earlier, it becomes readily apparent that there are no suitable textbooks to support such a course.  There are two basic reasons for this.  First, the IT discipline (the academic discipline as defined by ACM SIGITE) is very new and hence there has been no time for the development of appropriate supporting texts.  Second, and perhaps even more relevant, is the fact that a course surveying the five core technologies of IT is potentially very broad.  Thus, different instructors may plan and organize widely diverging introductory surveys of the field.  Some may wish a heavier focus on the Web and multimedia, others on networking, still others on knowledge and date management, and so on.

Given these constraints, a suitable textbook that preserves the freedom in choice of topics and emphasis consistent with the non-prescriptive outcome-driven curriculum guidelines, may not be realistic.  Indeed, that is exactly what the authors have concluded.  In our three institutions, it is highly unlikely that a single course design would be suitable.  In fact, it is much more likely that three separate designs would provide a better fit and more easily adapt to our three different environments.  No single textbook could realistically be expected to support even these three designs, let alone the myriad others that are likely to be employed.

A more realistic alternative may be to create a flexible repository of reusable learning objects that would support multiple versions of the introductory survey course.  Much of the content for such a repository has been previously developed for other purposes.  For example, many of the web-related objects arise out of earlier efforts to create alternative approaches to introductory computer science [1, 2]. 

These learning objectives could be categorized utilizing the five core technologies.  Because the prerequisites and objectives would be specified for each object in the repository, it would then be relatively straightforward for an instructor to tailor the basic elements of his or her own course design utilizing the repository.  The repository would also be useful for introductory computer science, information science, and computer literacy courses.
3. Reusable Learning Objects
Much has been written about learning objects and learning object repositories.  We take a broad view of the definition and characteristics of a learning object.  Specifically, we believe that learning objects may be instantiated using a number of different approaches and objectives.  IEEE [11] has defined a learning object very broadly as “any entity, digital or non-digital, which can be used, or reused or referenced during technology supported learning.”  Efforts (e.g. SCORM [18]) have also been made to create technical standards that enable web-based course management and learning systems to find, import, share, reuse, and export learning content in a standardized way.   

We have modeled our learning object creation on the approach introduced and successfully employed by Cisco Systems Internet Learning Solutions Group [7, 8].  This group identifies five basic categories of learning objects: concept, fact, procedure, process, and principle [see also 9].  Each object will ideally contain up to three primary elements: content, practice (where applicable), and assessment.  In addition, each learning object will have clearly stated learning objectives and identifying metadata.  Some objects will focus on basic information, others on extensions of this information, others applications of this information, some on hands-on tutorial activities, and so on.
4. A Learning Object Repository for Introductory IT

As stated, the primary purpose of our repository is to provide support for the creation of a variety of introductory courses in IT.  In order to provide the flexibility necessary for this, an appropriate classification and indexing scheme for the repository is essential. The Cisco learning object model is too broad for this purpose.  Therefore, we have modified the Cisco model to include the following elements: 

Metadata

Author and date

Keywords

Relationships to model curricula

Technology employed

Refereed
Lesson Overview

Target audience

Cognitive level

Granularization

Knowledge and skills needed

Context

Prerequisite modules and/or lessons 

Lessons/modules for which this is
      a prerequisite

Links to related material

High-level summary

Relevance/Purpose

Learning outcomes

Pre-assessment

Lesson Content

Definitions

Facts

Concepts

Explanation

Application

Practice

Examples

Summary

Post-assessment

Most of these elements are likely familiar to the reader.  Possible exceptions are the metadata elements relationships to model curricula and refereed and the lesson overview element cognitive level. The model curricula we refer to include the ACM/IEEE model curricula in computer science, software engineering, and computer engineering, the ACM/AIS/AITP model curriculum in information systems [3], and the proposed ACM information technology model curriculum [4].  The element refereed indicates whether the learning object has been peer-reviewed or quality-assessed in some other way and by whom (e.g. by MERLOT [14]).  The element cognitive level refers to the Bloom [6] or Merrill [15] taxonomies or both.
The repository is being designed with a granularity target of half an hour per lesson.  This granularity should allow considerable flexibility in packaging objects for a number of different purposes.  Example lessons can be found at [12].  Two views of the material that might prove useful would be a module-level view and a view driven by learning outcomes.  For example, one possible module view is illustrated in Figure 1 at the end of the paper.  Each lesson has specified learning outcomes which would allow a learner or instructor to craft modules based on this view as well.
5. Future Work

The immediate task is to further populate the VVV repository with additional learning objects.  By doing so, we hope to validate the proposed model.  In addition, we plan to equip the repository with a search engine.  After validating the model, we plan to implement it as an XML schema.  We also are working an interface that will invite and enable contributions of additional learning objects from repository users.  We will employ the XML schema to validate such contributions.  
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Figure 1: One possible module view for and introductory Information Technology course with minimum prerequisite structure identified by arrows
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