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Albert Einstein is often cited as having said "I never try to teach my students anything. I only try to create an environment in which they can learn." This paper explores ways that modern information technology can be used to support the learning needs of students in higher education institutions and hence create an environment in which they can learn. 
The term “e-Learning” is used in many ways by many individuals. Here, it is defined in a broad, inclusive sense as “learning experiences enabled through information technology”. 
This paper includes a brief review of the higher education environment today and the trends and forces impacting higher education institutions. In particular, the paper focuses on trends in students, education, and technology. The paper then presents a simple conceptual framework for modeling how educational institutions can support their academic mission. A solution architecture is presented to help map a technology infrastructure to the challenges faced by institutions today. Finally, a brief summary of relevant products and technologies from Microsoft which can be used to support the academic mission of higher education institutions is provided.
Context for higher education

Today’s higher educational institutions are faced with rising expectations from students, faculty, parents, alumni, and other stakeholders, a quickly changing student demographic, and increasing economic pressures. The world is changing and institutions need to adapt, while preserving the essential elements of the higher education experience. In this section, some of the trends and forces impacting educational institutions today are investigated. 

Today’s students

The concept of a “typical student” is quickly changing. The National Center for Educational Statistics (NCES) indicates that nearly three quarters of today’s undergraduate students are “non-traditional” where non-traditional students are defined as having one or more of the following traits: 

· Delayed Enrollment, and did not enter postsecondary education in the same year that he or she graduated from high school

· Attended part-time, for all or part of the academic year

· Work full-time, thirty-five hours or more, while enrolled

· Are financially independent, as defined by financial aid

· Have dependents, other than a spouse

· Are single parents, having one or more dependent children

· Lack a high school diploma
Today’s students have higher expectations than ever before. Their expectations are strongly influenced by their experiences as consumers and working professionals. Today’s students can “vote with their feet” --- they have access to a greater variety of educational providers and opportunities than ever before. Time is a currency. They do not tolerate having to wait in lines when they could have filled out a form electronically. They expect a high degree of customer service in all aspects of their education experience. They expect courses to be engaging, for their instructors to available online, and their questions answered quickly. They require that participation in educational activities is possible given their busy schedules and increasingly mobile lifestyle. They expect their educational experiences to be highly relevant to their career aspirations which increasingly mean giving them real-world skills in team and group work. 

Education

There are several important trends and forces around education and learning. Increasingly, informal educational opportunities, even within formal educational settings, are becoming more important. A few of the interesting trends and challenges are described below.

· Finding Knowledge: Finding knowledge within an organization or group, particularly in team or group learning activities, is a challenge. This is effectively the rise of “who” becoming as important as “where” and “what” questions. In a large class discussion, how does one know if the person answering a question is knowledgeable or that their answer can be trusted? How can one find people to collaborate with on a team project? 

· Grading ( Feedback: Research indicates that providing rich, contextualized feedback in a timely fashion improves learner satisfaction and learning outcomes. Grading is one of the established processes for providing feedback to learners. As more student work is created and/or submitted electronically, simple methods for providing rich, contextualized feedback in today’s computing environments becomes essential to support today’s educational objectives.

· Digital Content: Digital content has the potential to provide faculty with a seemingly endless collection of re-usable learning objects.  Standards for interoperability of content between learning platforms, most notably IMS Content Packaging Specification
, IEEE LOM
, and Shareable Courseware Object Re-use Model (SCORM)
 are gaining maturity and acceptance. Institutions are asking for content in digital form from content publishers. Digital content holds great promise for providing an easy vehicle to update content based on new discoveries or events, provide richer opportunities to interact with the content, and provide maximally accessible content (i.e. large print, books on tape, etc.). Repositories of digital content can become the center of gravity for communities of practice around the use of those learning objects or the associated subject matter.

· Individual Roles: Some institutions have adopted a model where instructional designers, subject matter experts, software engineers, programmers, and multimedia developers work as virtual teams to design digital content for e-learning environments. In this model, many times the professor takes on more of a role of a “learning facilitator”. This model has clear economic implications for “for profit” educational providers which can then hire practitioners in the field in adjunct faculty roles to act as these learning facilitators. 

· Data Driven Decision Making: As the teaching/learning process is moved from primarily an analog world to a digital world, the ability to easily track and measure activities is made significantly easier. This information can be used to enable administrators, educators, and learners alike to make more informed decisions about the learning experience resulting in a highly personalized and relevant learning experience.

· “Learning Systems” become mission critical: An organization’s infrastructure needs to support learning and education directly in addition to supporting the efficient operation of the organization. 
Technology 

Some of the important trends and forces related to technology are discussed below. This list is not intended to be exhaustive, but rather simply highlighting how some of these trends and forces can impact teaching and learning.

· Connectivity will increase: With the widespread adoption of wireless technologies, connectivity is increasing. More users and more devices are connected to the internet (and each other) than ever before. This connectivity comes in many forms including WiFi, GPRS, and BlueTooth. 
· Consumer electronics as smart, connected, devices: So-called “digital convergence” is accelerating. Increasingly devices that were thought of as entertainment devices (gaming consoles, personal video recorders, etc.) are becoming network connected devices. 

· Constellations of smart, connected devices: More and more, students and faculty are using a constellation of devices. Increasingly, these devices are become smart, connected devices. These devices range from cellular phones, dedicated e-mail devices, music player devices, Pocket PC’s, and small form factor Tablet PC devices. 
· Seamless online/offline experiences: As individuals become more mobile, making sure that they have ready access to always up to date information, whether connected to the network or not, is essential. The experience of moving from being connected to being unconnected needs to be seamless and natural for users.

· Aggregation as important as integration: Educators and learners alike need a single, contextualized view in their lives. Users want a single place to see tasks associated with their full-time job, their child’s school activities, and of course, their own class tasks from the courses they are taking. While some of this can be achieved through backend integration between disparate systems, aggregation will continue to be of significant value to end users who lead increasingly more and more complicated lives, with more of their information distributed across systems that do not support integration.

· Presence integrated throughout: One way to reduce the challenges associated with two people interacting is to overcome barriers of time and space. Being able to determine another person’s online presence (while respecting their rights to privacy) can help people interact with each other and thereby support their learning needs.
· Rights Management: While a great deal of attention has been paid to Rights Management from a software and music piracy perspective, these same core capabilities will be important in controlling access to sensitive data (such as student records) and also assuring the authenticity of digital artifacts (such as an electronic student portfolio). 
· Single-Sign On: In order for many of the scenarios described above to become real, a fundamental challenge is in federation for identification, authentication, and authorization. 
A model for education evolution

Maslow’s Hierarchy of Needs provides a conceptual model for human development. Here, this concept of a hierarchy of needs is applied to the development of educational institutions. Since the focus in this paper is on supporting the academic mission of an educational institution, it is assumed that the “basic survival” needs including enrolling students, supporting the physical facilities infrastructure, and paying faculty are already being addressed. As an institution moves up the hierarchy, they move from addressing institutional needs, to more faculty-centric needs, and increasingly, student- or learner-centric needs.

This is model is depicted graphically below.
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Most educational institutions today are leveraging technology to support traditional models of education. They use commercial learning management systems to support a digital equivalent of the classroom, sometimes capturing lectures for on-demand playback, or use a learning management system, web board, or e-mail based system to support a correspondence course type of model.
Innovative educators and departments enable some pedagogical best practices. Students are enabled to learn through active experimentation. Some class “seat time” may be replaced with online activities. Non-interactive experiences are done as a broadcast so that face-to-face time can be used more effectively in discussion and other group activities. Simulations are used to form an “affordable reality” which illustrate key concepts or enable learning by doing, and group and team learning activities are encouraged and facilitated.

Educational institutions implementing a vision of connected learning, and often having achieved a degree of competitive differentiation, do so by addressing the “advanced” needs. They have overturned orthodoxies while carefully redesigning their programs in a student-centric fashion. This process re-engineering enables them to become innovators and leaders. Student services are integrated throughout the entire learning experience. Learning opportunities are available “on-demand”. Educational opportunities are appropriate for the new academy student’s mobile, always on, always connected lifestyle. Learning experiences are highly personalized and data-driven, resulting in a learning experience which is “just in time, just enough, and just for me”.

Solution Architecture

Technology can either be one of the forces creating the “perfect storm” that educational institutions are experiencing, or it can be an important asset which will empower educational institutions to meet the ever increasing demands of today’s learners.

It is useful to think of how technology can support educational institutions according to a standard three tier technology architecture consisting of an infrastructure tier, an applications tier, and a presentation tier. 
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Infrastructure Tier

As computing environments have evolved, elements which were originally thought of as applications have become so mission critical for the organizations which they support that they have become part of the infrastructure. E-mail is a good example in higher education of such an application that is now being viewed as infrastructure. In the figure above, the infrastructure tier, shown in gold, is broken into two logical components, namely a collection of common, foundational services, and a broader set of application related services which support academic mission of educational institutions.
Foundational Services

The foundational services provided by the infrastructure tier provide the basics for a robust computing infrastructure. They enable:

· Identity Management: Typically includes user identification, authentication, and authorization services. 

· File: File services typically include access, storage, retrieval, and management typically facilitated by file system.

· Data: Data access, storage, retrieval, and management is typically facilitated through relational databases.

· Web Technologies: Web technologies enable educational institutions to easily build and maintain web sites and in particular, data driven web sites which render information customized to an individual. Typically, this includes web servers, visual design tools, and development tools for developing custom web-based applications.

Extended Infrastructure Services

The extended infrastructure services help support the core academic mission of the institution. Many of these services were previously viewed as applications, which now are viewed as mission critical to support the institutions core academic mission. 

· Enterprise Application Integration: Enterprise application integration (EAI) services enable the disparate systems used to support the smooth operation of the institution into the teaching and learning environment. 

· Administrative Systems: The administrative systems such as student management, finance, HR, payroll, alumni relations, facilities management, etc. which are essential to the operation of the institution can be effectively integrated into the teaching and learning environment as necessary utilizing the EAI service fabric.

· Rights Management: File and data services, combined with identity management provide “perimeter” level security or restrictions on digital information. Rights management enables an organization to better control and manage the distribution of digital assets once access has been granted. Rights management can be used effectively to assure that sensitive student data is managed in a responsible fashion, or to assure that important information has not been tampered with and is authentic (such as in student transcripts or medical records).

· Search: Enterprise search services enable users to easily find appropriate resources in a simple and efficient fashion. Enterprise search systems allow the search across a variety of information stores including web sites (intranet, extranet, and public), file and data stores including applications such as e-mail systems, and enterprise directory services. Enterprise search services take in to account an individuals identity and respect access rights to the underlying information. They can provide the search results in a personalized fashion and rank order the results by a variety of criteria at the users’ discretion. It is highly desirable that individuals can ask to be informed when new resources are available that can meet the individual’s search criteria. 

· Analytics: Analytic services typically include data modeling, data mining, and efficient methods for evaluating the relationships between a variety of different data elements. Many analytic services support the creation of data warehouses. The ability to easily generate multiple views into data and also to generate custom reports is highly desirable.

· Communication and Collaboration Services: Communication and collaboration are viewed by many as the lifeblood of Higher Education. Many of the communication and collaboration services which are desirable in the extended infrastructure are summarized below.
· Messaging: A robust messaging infrastructure can provide:
· E-mail services for students, faculty, administrators, and alumni available through standards-compliant clients or Web browsers in multiple form-factors, including mobile phones and personal digital assistants 

· Services for group collaboration including document storage, workflow automation, and discussion areas

· Message filtering to reduce “SPAM” and limit the transmission or reception of e-mail born viruses and worms
· Calendaring and Scheduling: Provides access to individual and group calendars, delegated administration for calendars, and scheduling of individual time and resources. Calendaring services should also provide access to calendar information (such as free/busy time) in a flexible fashion, enabling the secure and reliable sharing of calendar information with other systems.
· Presence: A robust presence service provides information about users’ online status. The presence service needs to respect an individual’s right to privacy by enabling them to control who can see their presence and by overriding their default presence status.
· Real-time Communication and Collaboration: Includes services such as instant messaging (including computer to mobile phone), chat, virtual classrooms, shared whiteboards, application sharing, video/Web conferencing, and audio conferencing (including computer to computer, computer to phone, and phone to phone).
· Real-Time and On-demand Information Delivery: Includes reliable and secure transmission in network-efficient matters enabling users to view live presentations and review them later in an on-demand fashion.
· Notifications: Timely information can be securely delivered to a user based on their communications preferences. Delivery options include e-mail, posting to a user’s workspace, SMS messages to mobile phones, delivery of information to an ordinary phone, and even delivery through fax or surface mail if necessary.

Application Tier
The application tier consumes the underlying infrastructure services and combines them in unique ways to address specific needs. From a perspective of supporting the academic needs of an educational institution, these specific needs can be categorized as applications which facilitate learning, manage learning, and assess learning. One application may address more than one of these areas. 
Basic value propositions

As we investigate the three categories of applications in the application tier of the architecture, it is worthwhile to explore the fundamental value propositions for those applications as they relate to supporting an institutions academic mission. 

Applications in the “facilitate learning” pillar empower educators and learners to
· express their ideas easily, naturally, and effectively

· interact with others, with content, and with data easily and naturally

· explore and discover new ideas and information in a safe, convenient, and friction-free fashion leading to new insights

Applications in the “manage learning” pillar empower educators and learners to:
· organize information and resources to facilitate easy discovery

· automate tedious, time consuming, and/or manual tasks, freeing up time for higher impact activities

· orchestrate resources (including other individuals) to optimize productivity and learning outcomes

Applications in the “assess learning” pillar empower educators and learners to:
· measure learning outcomes
· evaluate depth of understanding and/or level of mastery

· document learning outcomes and indications of mastery or quality
How applications support the value propositions

There are various applications used to support the academic mission of educational institutions. Among the most prevalent are learning management systems, personal creativity and productivity tools, group and team productivity tools, learning content management systems, and a large variety of assessment related tools including the emerging area of e-portfolios. How do these various applications support or enable the key value propositions? A simple way to think about the key application areas is to refer to them as supporting three key scenarios: Create, Connect, and Coordinate.
· Create: Personal creativity and productivity tools empower educators and learners to easily express their ideas, to interact with others, content, and data, and explore and discover. These tools tend to be focused on the activities which facilitate learning. They are often used in conjunction with group and team productivity tools.

· Connect: Group and team productivity tools support the ability to interact with others as well as help orchestrate those interactions. Therefore, they tend to support both the management of learning and the facilitation of learning.

· Coordinate: Learning management systems are in use today at over 90% of higher education institutions in the United States. They have been described as the “e-education operating system”. A majority of their capabilities map directly towards making it easy for a faculty member to create a course web site and organize course materials, and digitize historically paper-based processes (like homework submission and grading of low-stakes assessments). Hence, these systems do quite a bit to support the “organize, automate, and orchestrate” value propositions associated with managing learning. However, they also provide basic assessment capabilities and both team and individual productivity tools (such as threaded discussions and chats). Hence, they also support some of the value propositions associated with facilitating learning and assessing learning. 

In addition to the three major categories, it is important to note that technologies supporting the assessment of learning are quickly reaching maturity. Sophisticated quizzing and testing systems enable the delivery of both high and low stakes assessments to learners in both connected, online scenarios and disconnected or offline scenarios. Essay grading systems can provide learners with fast feedback, and also be used by educators for triaging student work for further analysis and feedback (including plagiarism detection). Real-time response systems are being used to re-energize lecture environments. E-Portfolios is a burgeoning application area.

The relationships between commonly used educational technologies and the key value propositions are illustrated below.
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Flexible Access Tier

The flexible access tier provides consistent user experiences, across multiple devices, and multiple applications. Typically, it is referred to as the “portal” layer or the “presentation” layer in a three tier architecture. The flexible access tier provides users with access to personalized information, often aggregated from multiple applications. The flexible access tier enables users to access their information and resources from a multitude of devices including mobile phones, personal digital assistants, dedicated e-mail devices, browser-based terminal devices, and even regular telephony service using advanced speech technologies. The flexible access tier assists mobile users by making sure that they can continue their activities when disconnected from a network, and then making sure that files and activities are synchronized when they reconnect. The flexible access tier enables users to interact through a variety of input and output modalities such as asking for help using natural language, speech recognition for command and control and/or dictation applications, digital ink for input including handwriting recognition, and publishing content for playback on a variety of different form device types including consumer electronic devices such as DVD players.
Putting it all together

How does the implementation of particular applications which take advantage of particular infrastructure elements help an institution achieve its academic mission? A simple mapping between the technologies that support the “Create”, “Connect”, and “Coordinate” scenarios can be made showing how educational institutions can leverage technology to evolve their approach to supporting their academic mission, to better suit the needs of current and future generations or learners. 

We can map the three key solution scenarios onto the hierarchy of needs as depicted in the figure below.
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The “Coordinate” scenario, typically addressed through a learning management system helps educational institutions support their traditional educational approaches. As faculty and students become more comfortable with technology being a part of the educational environment, pedagogical best practices are applied. While some of those best practices are supplied by learning management systems, additional communications and collaboration technologies for team and group productivity are often required, the “Connect” scenario. To support advanced needs, personal creativity and productivity tools are often seamlessly integrated into the learning environment, the “Create” scenario. As is indicated by the arrows radiating outward, rather than viewing mobility and the resultant flexibility of access as a separate component, it is useful to treat it as a dimension of each of the three key scenarios.
Most institutions today are currently supporting all three of these scenarios today: a learning or course management system is in place, students and faculty use e-mail and instant messaging to communicate and collaborate, and students and faculty have access to creativity and productivity tools. Increasingly, supporting the mobile lifestyle of students and faculty alike is being addressed. However, it is the degree of integration between these systems, the seamlessness of the user’s experiences, and the pervasiveness of the approach that indicates where on the hierarchy an organization should be viewed.

How can Microsoft help?

Microsoft and the broad ecosystem of third party independent software vendors, original equipment manufacturers, and systems integrator partners, offers a broad array of technologies which can be used to support the academic mission of educational institutions. 

Infrastructure

Foundational Services

The foundational infrastructure services required by educational institutions can be met using Microsoft’s Windows 2003 Server, in conjunction with SQL Server 2000.

· Windows Server 2003: Windows Server 2003 is a multipurpose operating system capable of handling a diverse set of server roles, depending on requirements, in either a centralized or distributed fashion. Some of these server roles including: file and print server, web server and web application server, mail server, and streaming media server.

· SQL Server 2000: SQL Server 2000 is a fully enterprise-class database product, providing core support for Extensible Markup Language (XML) and Internet queries. SQL Server 2000 provides self-tuning and includes extensive management and development tools including business intelligence and analysis services and new capabilities such as Notification Services.
· ISA Server: ISA Server provides enterprises with secure, fast, and highly manageable Internet connectivity including a multilayer firewall to protect from hackers and other unauthorized access.
In addition to the native identity management services offered by Windows Server 2003 through Active Directory, Microsoft Identity Integration Server and Microsoft Windows Services for Unix provide additional support for identity services and in particular, interoperability with other computing environments.
Extended Services

The extended infrastructure services can be addressed by through several Microsoft products and associated technologies. 
· Enterprise Application Integration: Key Microsoft products and technologies supporting application integration include Microsoft BizTalk Server, Host Integration Server 2000, and Microsoft Windows Services for Unix 3.5. 
· Communication and Collaboration Services: Microsoft products and technologies can be used to provide rich collection of communication and collaboration services. These technologies include, but are not limited to, Windows SharePoint Services, Microsoft SharePoint Portal Server 2003, Exchange Server 2003, Microsoft Office Live Meeting, Microsoft Live Communication Server, and Windows Media 9 Series.
· Search: Microsoft provides a wide array of indexing and searching capabilities. Windows 2003 Server includes native search services provided by Microsoft Indexing Service. SQL Server 2000 allows for full text search over data in the SQL database. SharePoint Portal Server 2003 provides a powerful enterprise search capability, enabling users crawling of content in multiple data stores including Exchange public folders, file stores, WSS and SPS managed collaboration and portal sites, internal and external web sites, and a variety of 3rd party information stores such as document management systems. 

· Rights Management: Microsoft provides rights management solutions for both consumer and enterprise user experiences. Windows Media Digital Rights Management is an end-to-end system for the secure distribution of digital media with ease of use for consumers to enjoy digital media experiences. Windows Rights Management Services helps organizations safeguard confidential information from unauthorized use, whether malicious or unintended.
· Analytic Services: Microsoft provides robust tools for data analysis. These include the integrated business intelligence capabilities of Microsoft Office and SQL Server, SQL Server Reporting Services, the Microsoft Office Solution Accelerator for Business Scorecards, and data visualization tools such as Data Analyzer and MapPoint.
Applications
Microsoft and 3rd party partners provide a variety of technologies and products which consume services from the infrastructure to support teaching and learning. In particular, these application services support the three major application scenarios of “create”, “connect”, and “coordinate”. 

CREATE: Personal creativity and productivity

The “create” scenario is empowers educators and learners to express their ideas, interact with content and data, and explore and discover. Microsoft products and technologies which support this scenario include:

· Microsoft Office 2003: The Microsoft Office System 2003 provides powerful tools empowering educators and learners to easily express their ideas. In addition to familiar applications like PowerPoint, Word, and Excel, there are several recent additions which include Visio for diagramming and charting, OneNote for enhanced note-taking, and InfoPath for gathering and collecting data using easily customized forms.

· Digital and Streaming Media: Microsoft makes it easy to create rich media content. MovieMaker 2.0 enables users to easily create digital movies. Producer 2003 enables users to create rich streaming media presentations by combining audio, video, web pages, and PowerPoint presentations. Plus! Digital Media Edition PhotoStory enables users to take digital photographs, add professional quality transition effects, narrate the presentation, and add background music.

· Data Analysis and Visualization: In addition to the data analysis and plotting/charting capabilities provided by Excel, Data Analyzer provides powerful capabilities for visualizing complex data sets and gaining new insights. MapPoint allows users to easily locate and illustrate points on maps, integrate maps into Microsoft Office documents, and quickly identify trends on a map, with either the user’s own data or up-to-date, detailed demographic information.
CONNECT: Group and team productivity

The “connect” scenario combines the powerful capabilities of the communication and collaboration services in the extended infrastructure with the powerful creativity and productivity capabilities of the products and tools described in the “create” scenario to enable group and team productivity by empowering educators and learners to interact with others, content, and data, automate time-consuming or tedious tasks, and orchestrate and manage team resources. Key Microsoft enabling products and technologies include the real-time collaboration capabilities provided by Windows Messenger and MSN Messenger, the asynchronous collaboration capabilities provided by Outlook 2003, Outlook Web Access, and Outlook Mobile Access, and the project management capabilities provided by Microsoft Project and Project Server. 
COORDINATE: Enterprise course and learning management

The Windows Server System including ASP.Net, the .NET Framework, SQL Server, and Internet Information Server provides a robust platform for third party independent software vendors to create enterprise course and learning management systems. For a listing of 3rd party course and learning management systems offered by 3rd party vendors, please consult the Microsoft Education web site at http://www.microsoft.com/education/. 
Flexible Access

Microsoft provides a variety of technologies which enable robust user experiences resulting in extremely flexible access to information and resources. 
· Windows XP provides mobile educators learners with a robust mobile experience. Windows XP includes robust support for wireless networking including zero configuration options. Windows XP has integrated speech recognition and text to speech capabilities. Tablet PC edition provides support for digital ink, and more natural user inputs. Media Center edition enables a simple, “ten foot” remote experience for playing back digital media including audio and video content. 

· Exchange Server 2003 combined with Microsoft Mobile Information Server 2002 extends access to Pocket PC devices, Smartphone devices, and mobile browser-based devices. 
· Outlook Web Access enables mobile users to access their email, calendars, contacts, tasks, and public folders from any computer with an Internet connection and a Web browser. With Exchange Server 2003, Outlook Web Access has even better performance, is more secure, and has user interface improvements that closely match those of Outlook 2003. 
· Outlook Mobile Access is designed for security-enhanced access from mobile device browsers. With Exchange 2003, users can gain access to their mailboxes from mobile devices with HTML, XHTML (WAP 2.x), and CHTML-based microbrowsers.
· Windows Mobile based devices provide users the choice to communicate how they choose and stay connected to important information. Pocket PCs include familiar Microsoft software, including Pocket versions of Outlook, Word, Excel, and Internet Explorer. Since Pocket PCs can integrate with users’ desktop computers, users can take their files with them without having to learn new software. Windows Mobile™ 2003 adds many features that mobile users need. It includes Zero Configuration wireless, for example, just like Windows XP Professional. It supports Bluetooth, which makes connecting a Pocket PC to other Bluetooth-enabled devices easy. 
· Microsoft Speech Server contains all the server components for deploying telephony (voice-only) and multimodal (voice/visual) applications. MSS combines Web technologies, speech-processing services, and telephony capabilities into a single system. MSS runs on the Microsoft Windows Server 2003 and performs speech recognition and speech synthesis for applications that can be accessed by telephone, cell phone, Pocket PC, Tablet PC and other devices.
Summary

How can today’s higher education institutions “create an environment in which they can learn”? How can technology be a part of the solution and not a part of the problem? How can higher education institutions use technology to empower educators and learners to:

· Express their ideas easily, naturally, and effectively?
· Interact with others, with content, and with data easily and naturally?
· Explore and discover new ideas and information in a safe, convenient, and friction-free fashion leading to new insights?
· Organize information and resources to facilitate easy discovery?
· Automate tedious, time consuming, and/or manual tasks, freeing up time for higher impact activities?
· Orchestrate resources (including other individuals) to optimize productivity and learning outcomes?
· Measure learning outcomes?
· Evaluate depth of understanding and/or level of mastery?
· Document learning outcomes and indications of mastery or quality?

This paper provided a simple model for analyzing the “hierarchy of needs” to supporting an institution’s academic mission, a framework for the supporting technology elements, and a mapping between the technology framework and the hierarchy of needs model. Microsoft and its partners provide a rich set of technologies and products, designed to enable rich integration with existing technologies, enabling education institutions to maximize the value of their existing technology investments, and with each other through emerging standards for web based services, empowering education institutions to meet the dynamic and increasing demands they face. 

The information contained in this document represents the current view of Microsoft Corporation on the issues discussed as of the date of publication. Because Microsoft must respond to changing market conditions, it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information presented after the date of publication.

This white paper is for informational purposes only. MICROSOFT MAKES NO WARRANTIES, EXPRESS OR IMPLIED, IN THIS 
DOCUMENT.

Complying with all applicable copyright laws is the responsibility of the user. Without limiting the rights under copyright, no part of this document may be reproduced, stored in, or introduced into a retrieval system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or otherwise), or for any purpose, without the express written permission of Microsoft Corporation.

Microsoft may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document. Except as expressly provided in any written license agreement from Microsoft, the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

© 2001 Microsoft Corporation. All rights reserved.

The example companies, organizations, products, domain names, e-mail addresses, logos, people, places, and events depicted herein are fictitious. No association with any real company, organization, product, domain name, e-mail address, logo, person, place, or event is intended or should be inferred. 
Microsoft  Windows, Windows Server, SQL Server, SharePoint, Outlook,  are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

The names of actual companies and products mentioned herein may be the trademarks of their respective owners

learn





Quizzing/Testing


Essay Grading


Real-time Response


Surveying


Item Banks





Analytics





Assessment Technologies





Blended/hybrid courses


Active experimentation


Group and team learning


Affordable reality


Distance learning





Enable pedagogical best practices 


Intermediate Needs





Assess Learning





Classroom based instruction


Lecture based pedagogy


Correspondence courses





Support traditional educational approaches


Basic Needs





Facilitate Learning





Web Technologies





Integrated student services 


On-demand learning 


Supports mobile lifestyle


Data-driven


Personalized





Connected Learning


Advanced Needs





Data Access & Storage











File Access & Storage





Identity Management





Enterprise Application Integration





Administrative Systems





 Search





 Rights Management





Communication & Collaboration


Document & Content Management


Messaging/e-mail


Calendaring





Portfolios





Teaching


Learning


Institutional





Personal Productivity





Flexible Access


Aggregation, Personalization, Mobile, Single Sign-on











Personal publishing


Digital and Streaming media


Data Visualization


Note-taking


Research





Manage Learning





Learning Management Systems (LMS)


Learning Content Management Systems





Enterprise Systems

















Connected Learning


Advanced Needs





Supporting traditional educational approaches


Basic Needs





Enabling pedagogical best practices


Intermediate Needs





Team collaboration


Project management





Group/Team Productivity





CREATE





CONNECT











COORDINATE











MOBILITY

















“I never try to teach my students anything.  I only try to create an environment in which they can learn.”





--- Albert Einstein

















� See � HYPERLINK "http://www.imsproject.org/" ��http://www.imsproject.org/� for more information on the IMS Content Packaging Specification


� See � HYPERLINK "http://ltsc.ieee.org/wg12/index.html" ��http://ltsc.ieee.org/wg12/index.html� for more information on the IEEE LOM


� See � HYPERLINK "http://www.adlnet.org/" ��http://www.adlnet.org/� for more information on SCORM.
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