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1. Introduction

Living in today’s world demands new ways of learning that focus on the development of higher order thinking skills, information literacy, independent study, collaboration, communication, and critical thinking. Opportunities to learn through inquiry and problem solving, both  independently and in teams, can be significantly enhanced by the application of the new information and communication technologies (ICT).

ICT are creating new open and flexible learning environments that extend possibilities of learning for all learners.  Even before the emergence of computer technology, distance learning was being used for learners who needed a more flexible mode of content delivery.  Typical pre-ICT distance learning programs were packages of text materials that were distributed to learners who in turn sent back assignments for grading by the supervision educator.  These packages included new media such as audio and videotapes as they become available.  In the ICT era, distance education includes a number of subsets that are defined according to the mode of delivery and are illustrated in Figure 1.
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Figure 1:  Subsets of Distance Learning

Subsets of distance learning include the following
:

· Computer-based learning: learning through course or educational material presented on a computer, primarily via CD-ROM or floppy disk. Unlike Web-based training, computer-based training does not require a computer connected to a network and typically does not provide links to learning resources outside of the course.

· Online learning: delivery of educational content via a Web browser over the public Internet, a private intranet, or an extranet (LAN/WAN). Internet-based training provides links to learning resources outside of the course, such as references, email, bulletin boards, and discussion groups. It provides the advantages of computer-based learning while retaining advantages of instructor-led training. The term Internet-based learning (training) is used synonymously with Web-based learning (training) and online learning (training).

· eLearning: covers a wide set of applications and processes such as Web-based learning, computer-based learning, virtual classrooms, and digital collaboration. It includes the delivery of content via Internet, intranet/extranet (LAN/WAN), audio- and videotape, satellite broadcast, interactive TV, and CD-ROM. It is used synonymously with technology-based learning.

· Distance Education:  educational situation in which the instructor and students are separated by time, location, or both. Education or training courses is delivered to remote locations via synchronous or asynchronous means of instruction, including written correspondence, text, graphics, audio and videotape, CD-ROM, online learning, audio and video-conferencing, interactive TV, and facsimile. Distance learning does not preclude the use of the traditional classroom. The definition of distance learning is broader than, and entails, the definition of eLearning.  In addition to eLearning, non-digital resource packages, that might include books, are distributed to learners.

In this report, we focus on eLearning with possibilities for extension to distance education (or distance learning?).
eLearning is not a magic bullet and neither replaces nor renders obsolete the existing pedagogical theories and approaches. Putting digital content on the Internet is not a guarantee that learning will improve. eLearning can only be valuable when used as a part of a well-planned and properly supported education environment. eLearning does not eliminate existing educational methods and technologies. Rather, it complements them when used appropriately. Blended learning refers to the use of more than one learning medium, usually a combination of instructor-led learning with web-based tools. The effectiveness of a blended approach is not new in K-12 and higher education where it has been the context in which most eLearning takes place. As an example of this, the Open University in the U.K. has studied the acceptance of eLearning and has found that books are still viewed by students as far preferable to online technology 
or studying large amounts of course material
. However, their studies also show that learners make better use of previously presented material when it is easily linked through a course Web site.

Recent advances in the availability and speed of Internet access and in the power and availability of personal computing platforms have dramatically increased the opportunities for the use of collaborative environments and other distributed learning technologies. As a result, new categories of technology-based learning products continue to emerge, some providing new capabilities and others combining existing functionality into new product configurations. However, the emergence of eLearning products does not mean that existing software applications are obsolete. Systems such as Student Administration, Human Resources, and Library Management provide critical components of eLearning environments. The challenge is to integrate these systems effectively with eLearning application services into a complete eLearning environment.

New sources of eLearning are appearing, like Knowledge Universe (a partnership of Michael Milken and Larry Ellison of Oracle) or the Washington Post Company (which has just launched KaplanCollege.com with nearly 500 courses across nine occupations).  Microsoft is teaming with the Massachusetts Institute of Technology to create an “I-Campus” to make higher education more technology intensive. AOL/Time Warner is launching AOL@School
 as a new online educational service providing portals that connect to educational content rated the best at various grade levels, and includes a range of resources to make the Internet integral to the classroom experience. The service is being offered free to all interested K-12 schools, and will not carry advertising or e-commerce components on the student portals.

Governments, now, have their own reasons for adopting eLearning as a strategic option to deliver education.  The availability of sources for eLearning and the technologies that support development made this option feasible. In Singapore, a new model of K-12 educational delivery is emerging with the “learning village.” Singapore’s learning village provides communications between homes, school and community. The learning village is a web-based platform that combines a set of Internet applications to allow communication and collaboration both within the school and beyond, involving parents and other interested members of the community. Among the features: an online “teachers lounge” for faculty to share ideas about curriculum and teaching strategies, online areas for students to work together on school projects, and links to official “mentors” (outside the school) as well as parents.

Saudi Arabia is no exception (no exception to what?, in the Saudi K-12 education; an ambitious project has been initiated under the auspices of HRH Prince Abdullah Bin Abdulaziz to build a National Schools’ network. This project, Known as the Watani Project
, and announced in year 2000, it aims to connect all Saudi Schools and Educational Directorate Districts by means of a wide area network covering the entire Kingdom of Saudi Arabia and local area networks within every educational directorate and school. The project has plans to establish a service portal to include all subjects’ curricula, educational references, electronic books, and other services for students.

As eLearning is becoming a strategic option, the Kingdom should seriously investigate the different aspects to be considered in order to be able to provide successful eLearning.  In this report, we present an eLearning framework that discusses such different aspects that Watani should consider in order to minimize the risk in getting the desirable results.  Answering/resolving questions/issues and making decision with regard to this framework produces what is called the Watani eLearning Model.  This eLearning Model will help further crystallize and enhance the objectives and goals projected in the Watani project as well as minimize risk in getting undesirable results.

This report is organized into two major parts: (1) describing the major aspects that should be considered for successful eLearning deployment along with some samples form current practices, and (2) defining the eLearning Model that best fit Watani requirements.

The rest of the report is organized as follows.  TBD

2. Pre-conditions for success

· Setting Vision, Goals, Objectives, and Concrete Performance Targets

· Staging and Sequencing Events

· Measurement and Adjustment (Incremental Process)

· Continued Capacity Building

· Improving strategies, policies, and legislation that can create a supportive environment

3. eLearning Framework and KSA Model

K-12 eLearning exploitation, as a nationwide move, should be studied from different point of views.  Successful nationwide eLearning exploitation requires investigating and making decisions in different related aspects:

1. Strategic Directions:  Establishing the mission, vision, objectives, and performance targets will provide clarity of scope for the nationwide initiative.  This strategic framework will also guide the funding decision, governance approaches, and the development of an implementation strategy.

2. Realization Plans: (This structure must be re-looked again. 2, 3, and 4 are already covered in 1). 
3. Funding Strategies:

4. Governance Approaches:

5. Service:  The key to taking full advantage of the learning potential of ICT is easy access to high quality digital content.  ICT makes possible new and better tools for creating, storing, analyzing, displaying, and distributing information rapidly and widely.  To understand how different systems might work together, it is useful to have a simple functional (service) model of an eLearning application environment. Once we have the “objectives” established and the stakeholders’ roles, duties, and rights defined, the next hitch is to develop micro-level descriptions of the services to be provided by eLearning.  Generally, this requires a functional requirements specification (FRS). The FRS provides a detailed list of questions and answers to keep the client and the supplier on track. It includes specific end-user requirements, technology requirements, interoperability requirements, glossaries, references, and so forth. For completeness, all viewpoints of all stakeholders should be captured. This aspect is concerned with the functional and non-functional requirements (i.e., constraints) that are to be met by the eLearning initiative.

6. Assessment, Quality Assurance, and the Accountability Model: 

7. Technical Architecture:

In the next subsections, we explain these aspects, and we give, based on a survey, the best practices in each.

3.1. Strategic Directions

The underlying philosophy of deploying eLearning, in many countries, is that education should continually anticipate the future needs of society, and work towards fulfilling those needs. The skills required for the future will center on thinking skills, learning skills and communication skills. IT-based teaching and learning is one of the key strategies for equipping new generations with these skills. However, the scope and potential of eLearning is so vast and goes far beyond this philosophy. Identifying the mission that eLearning is to take is very crucial for the success of the deployment.  Having a vision (based on the mission) to be attained along with a set of objectives to guide deployment is as crucial as the mission itself.

3.1.1. The Mission—Why Nationwide eLearning?

Simply, the mission is driven from the reason(s) why the country needs/wants to deploy eLearning. Possible reasons include serving under-served students, students with special circumstances, and students in remote areas; overcoming the problem of the excessive number of students in classrooms; offering; private tutoring; offering home schooling options; and cost benefit utilization of resources
.

Proposed Mission

Utilize eLearning to:
(Mission Statement: To utilize eLearning to enhance the quality of education thereby equipping students with enhanced thinking, learning, and communication skills).
1. Enhance the quality of education. In particular, equipping students with enhanced thinking, learning, and communication skills. 

2. Ease some of the difficulties of running education such as overcome shortage of qualified teachers and reach out to underserved areas

3. Equip students with IT skills 

4. Provide services to students of special needs

5. Enhance efficiency and effectiveness of MoE and school administration

3.1.2. The Vision—Where Do We Want/Need To Be?

Having the mission in mind, the vision statement should describe the learning and teaching environment we want to achieve.  It should describe the following:

· The position we wish to create for eLearning within the country

· The relationship between eLearning and the future curriculum

· The learning environment that would best suit our students

· The school structures and processes that will support this use of eLearning

The stages that will be taken to get there (i.e., attain the vision) should be spelled out during planning.

Proposed Vision

As a proposed vision for eLearning in the kingdom is as follows:

Every child and adult will have opportunity to access high-quality IT-enriched curriculum from home and school. Within a decade, eLearning will, Insha’a Allah, help produce significant gains in K-12 student achievement and in the educational attainment of adults.
3.1.3. Measurable Objectives—What Are Our Targets?

To be focused, the MoE should determine the most important objectives it would like eLearning help The Kingdom achieve.  These are the concrete performance targets that would guide the deployment in a way that ensure realization of the vision, and actually show whether the vision has been attained.  {The set objectives should be (indirectly) measurable through expected outcomes of a realization plan.}

Proposed Objectives

1. Establish a national educational network that is capable of carrying full-fledged K-12 educational material

2. Provide eLearning content and tools that

a. Enhances classroom education

b. Encourage students to seek knowledge 

c. Enables complete independent learner-centered learning outside of classroom

d. Facilitate collaborative learning experiences among students 

e. Equip Students with the information and communication technology (ICT) skills required for a knowledge-based economy

3. Provide life long and self-paced learning opportunities

4. Improve education in remote areas and provide education for Saudi students in foreign countries through eLearning content 

5. Enhance the teaching workforce contribution in utilizing eLearning by

a. Enhancing ICT skills of instructors 

b. Promoting best teaching practices among instructors

6. Re-engineer education processes to achieve maximum possible utilization of eLearning content and ICT at large

7. Promote administrative and management excellence in the education system

8. Stimulate a software industry that is actively involved in developing and offering education related services 

3.2. Realization Plans

It is important to recognize the different factors that effect the development of an overall strategy to implement the vision.  The optimal sequencing of implementation strategies should ensure the most effective use of resources, and increase the chances for success.  For example, at the early stages, eLearning prototypes and pilot projects can be used to inform the design of larger scale strategies.  Said differently, there is no value in significantly increasing the number of devices for learners in classrooms until the classrooms are connected with appropriate bandwidth lines, educators are trained and prepared to use them, and the necessary technical supports are available to users.

3.2.1. Critical Success Factors

The critical success factors for maximum exploitation of eLearning include:

· Awareness:

· Acceptance:

· Do all stakeholders (staff, parents, school council, students) support collective responsibility for an eLearning Plan and for individualized student learning?

· Do all stakeholders engage in serious critique of the eLearning vision and practices?

· Do all stakeholders support and promote the current eLearning vision?

· Training:

· Content: The key to taking full advantage of the learning potential of ICT is easy access to “high quality” digital content. Content is the most important investment and asset of eLearning. Different types of eLearning content include text, audio, video, animation, and simulation content.

· Educational research and evaluation/assessment
:  In order to advance knowledge and expertise in technology-enabled learning, a number of research endeavors will be needed.  A critical part of evaluation the overall effectiveness of an implementation strategy will be to plan and conduct research and evaluation to inform adjustments to the course of implementation. 

Presents current research and thinking about the use of eLearning to achieve learning outcomes in the classroom.  

· How does the use of eLearning enhance achievement of student learning outcomes?

· What changes need to be made to teaching and learning strategies to support student outcomes?

· How innovative are teachers, and the school as a whole, in the use of eLearning?

· Place of eLearning within the curriculum:

· Does the curriculum provide sufficient opportunities for students to develop skills to understand and use eLearning effectively?

· Policies, Standards, and Legislation: In order to support a successful implementation of the plan, policies and standards will need to be developed or revised in such areas as privacy protection, technical standards, content selection, facility design, and educator training.

· Improvement of the educational management system: It is likely that educators and administrators alike will require administrative products and services to support the implementation of ICT enabled learning.

· Physical learning environment:

· Does the physical environment within the school, including the ICT infrastructure and networks, support excellence in all aspects of curriculum implementation?

· Does the internal culture of the school promote a positive attitude towards learning and excellence, through the use of eLearning?

· Does the external culture of the school promote this too?

· School processes and structures:

· Does the school encourage collaboration and relationships with members of the wider global and school community?

· What management structures and processes does the school have in place to support an effective and efficient eLearning vision?

· Change management:

· Resources – human, budget, facilities:

· Do all teachers tailor their individual talents to the school vision?

· Do teachers support collective responsibility for the Plan and for individualized student learning?

· Does staff engage in serious critique of school vision and practices?

· Are the resources within the school allocated in line with the goals and priorities of the Charter?

· Are there sufficient resources to provide optimal access to eLearning, for all students?

· Classroom management:

· Room arrangement and placement of computers in classrooms

eLearning environments should cater for all manner of items to be used and for various activities taking place at the same time in different parts of the room. Think about the following when planning room arrangements and the placement of computers:

· Number of computers available and how students will use them

· How to provide space for class work, small group work and individual work

· How you can monitor students working at computers

· Position of existing electrical outlets and network connections

· Aspects of care and responsibility that students must learn, and assisting them achieve this in their daily use of the eLearning space.

· Scheduling computer time

Ensuring that all students have equitable computer time is a challenge. Schools have successfully used the following methods:

· Students sign up on a daily schedule

· Rotate groups of students through several workstations or activities

· Assign specific time for each group on a weekly basis

· Assign each student to complete a task using the computer

· Making computer work go smoothly

· Tips for making computer work go smoothly include:

· Displaying computer rights and responsibilities

· Displaying the Safety Guidelines Poster and the school’s Acceptable Use Policy

· Training students to be computer helpers.

· Displaying instructions for using the hardware and software programs

· Assisting students to plan collaborative projects before going to the computer

· Being flexible.

· Supporting staff within the classroom.

Mentoring and peer group coaching are useful tools for supporting staff within the classroom. Bruce Joyce and Beverley Showers are leading teachers and writers in these areas. The elements involved in peer coaching include:

· Coaching by doing

· Developing the peer to peer relationship

· Reflection

· Involvement of the entire school staff, over a planned period of time.

3.2.2. Readiness/Situation Assessment

In general, The Kingdom is already reasonably well positioned for online “services” (needs more investigation and references). However, the position is questionable in educational technology—a composite measure of the percentage of classrooms wired for the internet, teachers with technology training, and schools with more than 50% of teachers having school based e-mail accounts.

{Today, for example, in Arizona
, only an estimated 1/3 of students use the Internet for school projects, despite the fact that 95% of schools and 72% of classrooms statewide are wired. Only 20% of teachers report feeling well prepared to integrate educational technology into classroom instruction.}

The STaR Chart
 is a good reference for Readiness Factors.

TBC

· A summary of your current position findings.

· A description of the requirements for achieving implementation of the vision.

You will then be ready to further clarify professional development requirements.

3.2.3. Implementation Plans

The Implementation Plans should describe concrete tasks at three different spectrums:  Short-term, Medium Term, and Long-range.  Planning should consider these different spectrums not in isolation; i.e., not to, for instance, develop the short-term plans without having the big picture and the long-range plans in mind.  Key to success here is the comprehensive study of the current situation and the level of readiness

The Plans should consider items such as:

· Infrastructure Establishment:
· Content & Learning Resources: {An Incremental approach should be adopted.  Eventually, IT should be introduced in all subjects for all grades (studies show that students can use IT effectively staring Primary 3 or 4.), as software consistent with curricula objectives becomes available. However, the initial focus at the primary level maybe given to English, Math, and Science, for example. At the secondary level, the focus might be wider, including subjects like Geography and History, with more extensive use of the Internet being possible in these areas.}
· Curriculum planning and monitoring: We have to prepare for a future in which information will be increasingly accessible and the renewal of knowledge in many fields increasingly rapid. The school curriculum will have to evolve a better balance between the learning of factual knowledge and the mastering of concepts and processes. Learning would shift from information receiving towards an emphasis on finding relevant information, learning to apply information to solve problems and communicating ideas effectively. IT will be an essential tool in effecting this change. The use of IT will strengthen the teacher's repertoire of skills and open up a much wider array of learning resources for students to access. It will allow for a greater degree of independent learning, encouraging more able students to expand their horizons beyond the standard curriculum. The rich, interactive, stimulating capability of IT-based learning resources can also motivate and engage weaker students, and allow them to learn at an appropriate pace.

· Human Resource Development: An effective and continuous program for training teachers in the use of IT to achieve curricula objectives is central to the success in exploiting eLearning. Every teacher should be trained to handle IT-based instruction and support new learning strategies among their students. {The College of Education (CoE) should align its teacher training programs to ensure that all graduating students have core skills in teaching with IT resources. This will require the effective infusion of IT into the CoE's own curricula, the training of all academic staff such that they become role models in the use of IT for teaching, and providing ready access to IT tools and related resources for all trainee teachers.}
· Assessment and Pilot Projects:  TBC
· TBC

Funding strategies and governance approaches represent one of the most challenging planning items.  They are discussed in Section 3.2.4.

3.2.3.1. Expected Outcomes

To ensure that the developed plans will be able o realize the vision.  The expected outcomes of implementing the plans should be explicitly specified, along with a timetable.  Such outcomes should be measurable and should be linked to the set of identified objectives.

An example of a measurable outcome is the following
:

“By the year 2004 (just to make the example realistic), the Masterplan envisages a pupil-computer ratio of 2:1 in every school, allowing for up to 30% of curriculum time to be IT-based.”

TBC

Assessment instruments and metrics should be developed to measure (predict) success (failure).  {The metrics should be determined based on the Mission—if the main mission were to serve underserved learners, we would need to figure out how to measure that.  We need to avoid the temptation of choosing simple metrics that don't connect with the mission.}

TBC

3.3. Funding Strategies

The funding strategies are the vehicle to be used to achieve the established objectives.  The complexity of funding for educational technology strategies has been shown by experience in other countries—governments rarely just establish a single, integrated budget for all elements of their education technology initiatives.  Instead, funding approaches seem to vary by purpose or function.  For this reason, the range of funding approaches is best discussed in terms of the individual components of each strategy.  These elements of expenditure are
:

· Connectivity: In order to ensure that the capacity exists for maximizing the use of ICT tools, a high quality of Internet connectivity is required to reach the school or facility door.  This high quality connectivity will provide the foundation for increasing the use of web-based resources.

· Networks, Computers and Devices, and Technical Support: Assuming high quality connectivity is established to the school or facility door, networking capacity will be needed within the facility itself, connecting classrooms, labs, educator workspaces, libraries and study rooms.  As well, to ensure that both educators and learners have access to the necessary technology tools to effectively instruct, learn, and communicate with other students and teachers, an optimal ratio of computers and other devices to students are required.  Current practices recommend consideration of a ratio of computers to student as 1:3 and for educators, 1:1.  These ratios still require further review.  Current practices also cite higher levels of access to technical support as being essential to the effective deployment of ICT in learning.

· Content Development, Acquisition, Distribution, and Assessment Tools: In order to maximize the technologies for learning, new software and digitized information and learning objects will be essential tools. As well, to support the distribution of the new forms of instructional content, vehicles will be required such as a learning portal or learning resource exchange.

· Educator and Leader Training, Professional Development, and Support: In order to support the effective adoption of ICT tools, processes, and content into new forms of instruction and forms of communication, educators will require higher levels technical skills in multimedia and web-based instruction. In addition, to support the effective allocation of time, training, information resources, and technical expertise within facilities, new ways of leading and adapting organizational cultures will be required.

· Distributed, On-line, and Distance Learning: In order to increase the supply of these types of learning methods, it will be required to enhance the range of ICT enabled offerings.

TBC

Several possible directions are explored drawing upon the findings of a world scan of governance and funding approaches.  Some key funding approaches emerge as the most commonly used to resource the various expenditure elements:

· New funding,

· Reallocation of funding, and

· Financial incentives.

3.3.1. Current Practices

· Connectivity:

· Government-based Funding (USA, Canada, Ontario)

· Networks, Computers and Devices, and Technical Support:
· Government-based bundled fund (USA)—eligibility guidelines and rigorous application procedures

· School-based—procurement through centralized “certified” agencies – other incentives (UK)

· Financial Incentives for teachers—Teacher-notebook ratio of 2:1 in every school, student-computer ratio of 2:1 is targeted, initially start with a student-computer ratio of 6:1 for primary  (10% Curriculum time) and 5:1 for secondary (14% Curriculum time) schools  (Singapore)

· Government-based (Alberta)

· Corporate Tax Incentives (Ontario)

· Content Development: Governments are largely involved in funding the start-up phase of on-line course development.
· Government-based bundled fund (USA)—effective and engaging software for every core academic subject area

· Partnership with local software companies—Industry Development Focus (Singapore)

· Industry Canada Joint Programs ($20M to SB, MB, NP, consortia, etc.) (Canada)

· Grants to Schools and Teachers

Assessment:

· MoE-based clearing house service (Singapore)

· Content Acquisition:
· School-based—Centralized Procurement, Tax Breaks, etc. (Singapore, Ontario)

· Government-based (+sponsorships) nation-wide license purchase ($3M/year) to “publicly funded schools” (Ontario)

· Content Distribution:

· Public and NP Portal (Alberta, Singapore, Ontario)—Sponsors and Partners contribute (advertising, etc.)

· Educator and Leader Training, Professional Development, and Support:
· Government-based new fund (UK, Australia)

· Government & Private Sector (Alberta):  Cascade Approach

· Government-based bundled fund (USA)

· Scholarships, etc.

· Distributed, On-line, and Distance Learning:
· Innovative approaches

· Post-secondary: Grants to schools and faculty members ($23M, Singapore)

TBC

3.3.2. Partnerships

Public Private Partnerships (PPPs) are defined as being 

Partnerships between the public sector and the private sector for the purpose of designing, planning, financing, constructing, and/or operating projects which would be regarded traditionally as falling within the remit of the public sector.

TBC

3.4. Governance Approaches

“Governance comprises the institutions, processes, and traditions which determine how power is shared, how decisions are taken, and how stakeholders have their say.”

Clearly, the funding strategy has possible governance implications (is that they may involve co-purchasing, co-funding, or sharing of resources via in-kind contributions)

From a review of experiences in other places, there are five key approaches that repeatedly occur:

· Use existing government ministries and regulating bodies:
· Education Technology Division under MoE (Singapore)

· Creating a new government ministry:  Not popular as the only change.
· Ministry of Learning & technology-focused task group and Advisor Council (Alberta)

· Create a special purpose agency:
· British Educational Communications and Technology Agency (BECTa) under the National Council for Educational Technology (UK)

· Center of Technology-supported Learning & Center of IT Research (Denmark)

· Create a commission, task or advisory group-The most common approach:
· Stakeholder Technology Task Group & School Technology Advisory Council (Alberta)

· The National Education Performance Monitoring Taskforce (Australia)

· Create or a adapt a consortia-based organization:
· The Corporation for Education Network Initiatives in California (California)

· Education Network of Ontario (Ontario)

· The Educational Computing Network of Ontario (Ontario)

· Education Computing Organization of Ontario (Ontario)

· Network of Ontario Distance Educators (Ontario)

TBC.

3.5. Services

Once we have the “objectives” established and the stakeholders’ roles, duties, and rights defined, the next hitch is to develop micro-level descriptions of the services to be provided by eLearning.  {One can argue that only the objectives are needed for the specification of such services!!!}. Generally, this requires a functional requirements definition (FRD) and, later, functional requirements specification (FRS). The FRD states the set of services excite to be provided by the system under consideration.  The FRD state such services in a language understandable by the different stakeholders of the system.  The FRD is meant to state and describe the services, and not to detail them.  The FRS provides a detailed list of questions and answers to keep the client and the supplier on track. It includes specific end-user requirements, technology requirements, interoperability requirements, glossaries, references, and so forth. For completeness, all viewpoints of all stakeholders should be captured.

Services to be provided by eLearning should be derived from the vision, mission, and objectives of the education authority responsible for eLearning.  Research findings has shown that there is a consensus that electronic learning should be inclusive, and provide a full range of educational services and alternative learning resources for learners with disabilities.

This section is organized as follows. Section 3.5.1 lists the so-far identified stakeholders.  Section 3.5.2 presents a glossary of the technical terms used in describing the services.  Section 3.5.3 defines the so-far identified list of services.  Finally, section 3.5.4 presents the so-far non-functional requirements of the system.

TBC

3.5.1. Stakeholders

Educational-oriented Stakeholders

· Governance Entity 

· Learner

· Instructor/Facilitator (Manager, Coach, or Mentor)

· Parent
· Schools Staff

· Content Author and Instructional Designer

· Curricula Administrator

· Course Scheduler

· Repository Administrator

· Finance Administrator

· Competency Specialist

· Accreditation and Certification Administrator

Business-oriented Stakeholders (Partners)

· Investor
· LSP (Learning Service Provider)

· ASP (Application Service Provider)

· 
· Sponsor
· Vendor
· Advisor
· Donor
3.5.2. Glossary:

· Asynchronous Learning: Learning activities being conducted independent of time or location. Participants do not have to be online at the same time and may not be able to communicate simultaneously. Participants send messages to a central location (e.g., discussion forum) where they are archived for later retrieval from other participants. Examples of asynchronous communication media are Web presentations, videotaped classes, streamed audio/video presentations, Q&A mentoring, discussion groups, and e-mail.

· Content Repository: More than a database, Content Repository is a robust back-end platform with a web-based system to store content gathered from multiple sources and with multiple different formats.  The Content Repository acts as a central resource for stakeholders to access. It is a storehouse that can be accessed on one hand by people and systems creating content and on the other hand by people and systems using the content. Repositories must be able to handle commercially available “off the shelf” content as well as more specialized content created in-house or on the spot.  Examples of resources to be expected in this central repository include Watani School Net approved encyclopedias, news feeds, online museums, libraries, links, learning objects, learning activities, and skill building resources. All resources located within the Content Repository will be monitored and maintained by Watani School Net administrators, and all information will be secured for access and organized by constituent group/level.

· Course:  A special kind of learning objects that represents an assembly of lessons that can be delivered in association with learning paths (curricula) that lead to degrees, certifications and/or skills.

· Curriculum:  A predefined series of courses designed to meet a specific goal.  For example, for:

· Grade level like 4th grade (all courses for 4th grade)

· Subject matter, like math curriculum for k-12 (all math courses from 1st grade to 12th grade)

· School level, like elementary school (all courses taken in all grades of elementary school)

· Specialization, like natural science in secondary school (all courses that students take in natural science in secondary school)

· eBook: Is a book in a electronic format that can be viewed/read using Internet browsers.  eBooks differ from scanned books in that eBooks utilize the browsers capabilities in browsing and navigating through the book content.
· 
· Learning Atom:  The smallest building block of which a learning material is made.  A learning Atom is not self-contained and cannot be delivered to learners by itself without being combined with other atoms based on a context.  An example of a learning atom is a figure.

· Learning Object: Although learning objects are conceptually appealing, exactly what constitutes a learning object in practice has been unclear. One may look at the learning object as a self-contained deliverable content.  It is the intellectual property and knowledge to be imparted. It is a reusable part of learning material (i.e., instructional unit) ranging in size and complexity from a single graphic to an entire course.  It can be a course outline, text-based and multimedia-rich knowledge modules for learning, etc. A learning object is a complex aggregation of other learning objects and atoms organized at different layers.  Learning objects can be reused, independently created and maintained, and pulled apart and stuck together.  A learning object is the most important investment and asset of eLearning. Different types of learning objects include text, audio, video, animation, and simulation object.  Regardless of the type of Learning Object, each is built out of a digital asset (i.e., content) and metadata.  The content part represents the educational material to be delivered.  The metadata is described later in the glossary.
· Learner Profile: Educational information about the learner to be used in customizing learner-based delivery.  Learner profile includes: personal data (name, id, DoB, etc.), learning plans (degree plan, etc.), learning history, grades, assessments, and the status of participation in active learning (registration, progress, etc.).
· 
· 
· 
· 
· 
· 
· 

· Lesson:  A lesson is a stand-alone higher-level learning object that is designed to provide a cohesive knowledge unit to the learner. It is a separate component, complete within itself, that can be taught, measured, and evaluated. Typically, a lesson is defined as content that is assembled into a package of learning objects (ideally including assessment components) that is then offered to learners as a unit. A lesson may specify learning activities to be used in teaching the lesson (towards an objective).
· Metadata: Descriptive information about the structure and properties of content (at different levels).  This information is used to support search, discovery, and retrieval of content in the repository.  The learning object metadata include:
· General info:  Author, Title, Description, etc.

· Educational pre-requisites

· Technical requirements (e.g., special software, special delivery requirements (shockwave))

· Classification schemes

· Educational intent and objective: A statement of what the learners will be expected to know when they have gone through the learning object.

· Rights management

· Place in the curriculum!!! (1-M Cardinality)

A series of standards and templates to provide focus to the development of metadata that is specific to the needs of learners, trainers and educators is being developed through organizations such as IEEE (LTSC), IMS, and Dublin Core.

· Module: A stand-alone instructional unit that is designed to satisfy one or more learning objectives. A separate component complete within itself that can be taught, measured, and evaluated for a change or bypassed as a whole; one that is interchangeable with others, used for assembly into units of differing size, complexity, or function. A module consists of one or more lessons. Also called “annex” or “subcourse”.  Is it a volume in a book?  Part of it represents a “lesson”, that is a chapter in a volume!  
· 
· 
· 
· 
· 
· 
· 
· 
· 
· Offering:  A stand-alone learning content (e.g., a lesson, course, or curriculum) that can be delivered to a learner to serve a specific purpose.
· Synchronous Learning: Real-time, instructor-led online learning activities conducted independent of location.  Participants are logged on at the same time and communicate directly and simultaneously with each other. Examples of synchronous communication media are chatting and can include audio and/or video conferencing.
· Virtual Classroom (VC): Some eLearning delivery systems are built almost exclusively around synchronous delivery and collaboration. They are called virtual classrooms (VCs) because they try to extend the physical environment and interactions of a classroom to an online setting. A VC is an online discussion forum where most of the conversations relating to learning activities take place simultaneously. The VC is usually physically a folder in a conferencing system where learners and facilitators/teachers post their messages. It is a public forum in the sense that all participants can read and respond to any message posted to the VC.  The facilitator/teacher maintains control of the VC, with the ability, for instance, to “call on” participants who raise their electronic hands from a distant location. Learners and facilitators/teachers use a "white board" to see work in progress and share knowledge. Content can also be delivered using audio- or videoconferencing, Internet telephony, and full-duplex live broadcasts of lectures to learners in a classroom.  {Although used for eLearning, the technological approaches for virtual classrooms are quite different than those for Web-based course delivery environments aimed primarily at asynchronous delivery.}
· 
· 
· 
· 
· 
· 
· 

3.5.3. Requirements Definition

We classify the set of services to be provided by eLearning into the following categories:

1. Content Repository Management

2. Content Development

3. Content Assembly

4. Content Delivery

5. Academic Management

6. School Management

7. Assessment and Testing

The following subsections discuss the requirements under each of these categories.

3.5.3.1. Content Repository Management Tools (CRMT):

· Description:

The Content Repository Management Tools provide portal users and administrators the capability to store, search, retrieve, and leverage content assets of multiple types, including learning objects, in a secured manner. The CRMT may also provide, a community service, storage space for users to store personal content.  Typically available space is very limited (up to 5-10 MB per user), but additional space could be sold.

· Users (Actors):

· Repository Administrator

· Instructor/Facilitator
· Developer

· Learner

· 
· Curriculum administrator

· Functionally

· The CRMT shall allow users to manipulate (i.e., create, update, delete, assemble, find, use, approve, reuse, classify, and review) learning objects.

· The CRMT shall allow users to manipulate learning objects using their favorite tools, as long as they are compliant with the international standards.

· 
· The CRMT shall allow incorporation of COTS and other contents into the repository as long as they are compliant with the international standards.

· The CRMT shall have connecters/adapters to allow accommodation of well-known formats.
· 
· The CRMT shall provide import and export capabilities needed for downloading and uploading learning objects.

· The CRMT shall maintain a searchable index of learning objects metadata to provide efficient and effective retrieval capabilities

· The CRMT shall allow storing different forms of learning objects (i.e., assessment questions, learning objects, lessons, courses, and curricula) through storing the links between the building blocks.

· The CRMT shall allow learning objects to take many forms including text, graphics, photos, animation, simulation, audio, and video.

· The physical storage and retrieval of content objects shall be completely separate from the storage and retrieval of the metadata about those learning objects. 
In fact, different learning objects may be stored on different servers.  (Such servers may have different characteristics.) This is a technologically sound approach both to gain efficiency in delivering the actual content to learners and because different media demand different types of servers.

· The CRMT shall support content configuration management functions including version control, check-in/check-out, and approval processes when developing new content.

· The CRMT shall allow scheduling the introduction and expiration of content and applications.
· TBC
· 
· 
3.5.3.2. Content Development Tools (CDT)

· Description:

The key to taking full advantage of the learning potential of ICT is easy access to high quality digital content.  Content for eLearning must be designed with three aspects of access for learners in mind:

· Connectivity (the learner can retrieve information conveniently and in a reasonable time)

· Availability (the learner can find sufficient high quality content)

· Literacy (the content is constructed so that the learner can interact with the content and extract meaning from it)

{It is also widely recommended that content, content presentation, content sequencing, and content communication should all be separate from each other.}

Multimedia, interactive, stimulating content is required to ensure a unified approach of providing education to all the members of society no matter how remote they are. Moreover, multimedia, interactive, and stimulating content will assist the education departments in overcoming the problem of the excessive number of students in classrooms.

Content (and assessment) authoring tools and services allow subject matter experts and instructional developers to create and modify learning objects. Professional instructional developers typically require their tools to provide a rich set of functions, whereas subject matter experts are better served by tools that are easy to use and learn, and provide standard templates for the content being developed. Different authoring tools are used to create and format different types of content such as text, graphics, photos, animation, simulation, audio, and video. It is important for authoring tools to allow content authors to locate existing content to reuse or repurpose it rather than completely recreate it. This requires instructional designers, content providers, and course developers to accurately provide metadata descriptions of their content. Authoring tools should integrate smoothly with content repositories, allowing users to find, retrieve, modify, store, and replace objects and their metadata.

· Users (Actors):

· Subject Matter Expert (e.g., Instructor or Teacher)

· Developer

· Learner (for building his own study material)!!!

· 
· Functionally

· The CDT shall allow subject matter experts and instructional developers to create and modify learning objects.

· The CDT shall allow the creation of interactive, stimulating learning objects that comply with the international standards.

· The CDT shall provide professional instructional developers with a rich set of functions.

· The CDT shall provide subject matter experts with tools that are easy to use and learn.

· The CDT shall provide standard templates for the content being developed.

· The CDT shall provide the ability to create templates for the content being developed.

· The CDT shall allow creation and formation of different types of content including text, graphics, photos, animation, simulation, audio, and video.

· The CDT shall allow content authors to locate existing content to reuse or repurpose it rather than completely recreate it. 
· The CDT shall integrate smoothly with content repositories, allowing finding, retrieving, modifying, storing, and replacing objects and their metadata.

· The CDT shall allow capturing the semantics of learning objects.

Templates may be based on the structure, on presentation, on instructional design methods, or on all three; and include slots for text, graphics, and animations.

· The CDT shall allow development of simulated scientific experiments (and meaningful and useful educational games).

· The CDT shall allow development of Q&A (multiple, matching, etc.) bank for learning objects.

· The CDT shall enable physical storage of learning objects in formats that comply with international standards for objects interchange protocols (e.g., SOAP, Dublin Core, etc.)

· The CDT shall allow development for students with special needs.  For example, hearing impaired learners may be provided with text transcripts of video presentations.  {Future Requirement}

· TBC.

3.5.3.3. Content Assembly Tools CAT

· Description:

Content assembly refers to the linking of learning objects together into cohesive learning lessons; courses, and curricula with navigation between objects clearly defined and with assessment objects included. Content assembly is frequently performed using a different tool than the authoring tool used to create the learning objects, although many authoring tools include assembly capabilities. Content assembly tools may support the creation and application of content templates that act as the basis for packaging content consistently and efficiently into learning modules. Templates may be based on the structure, on presentation, on instructional design methods, or on all three. Thus a template might divide a lesson into an objective, introduction, explanation, example, assessment, and quizzes. It helps if these templates can be treated as learning objects themselves so they can be stored in a content repository for easy search and retrieval. Assembly also allows linking to other components of the learning experience such as chat rooms, asynchronous discussion forums, synchronous events, and collaboration environments. Assembly tools are also typically used in learning planning.

· Users (Actors):

· Learner

· Teacher

· Advisor

· Curriculum Administrator

· Functionally

· The CAT shall support the creation and utilization of content templates that act as the basis for packaging content consistently and efficiently into learning lessons.

· The CAT shall treat content templates as learning objects themselves so they can be stored in a content repository for easy search and retrieval. 

· The CAT shall allow establishing rules and/or behaviors for navigation through a lesson.

· As needed, the CAT shall allow navigation through the lesson/course to be under learner control, under instructor control, or under control of the delivery system itself.

This is of particular interest in providing curricula for gifted students, students with special needs, and educational programs meant for over-aged students.

· The CAT shall allow authorized users to plan for learning offerings at different levels.
· The CAT shall provide and allow creation of templates for lesson plan creation

· TBC

3.5.3.4. Assessment and Testing Engines

· Description:

Assessment modes in the new IT-enhanced learning environment would seek to measure students' skills in assessing and applying information, thinking and communicating. While current modes of assessment remain relevant, IT can facilitate assessment of student competencies across more than one subject area and in several skills. Such assessment modes could include project work; simulation software to assess students' ability to formulate and test hypotheses and their innovativeness; and self-assessment software for students to monitor their own learning. 

Assessment and testing may be integrated with learning content and delivered with it, or it may be managed as a separate process. In either case, assessment and testing are vital components of any educational environment and the storage, assembly, delivery, and recording of assessments is often handled by an independent component called an assessment engine. Assessment engines typically include assessment-authoring capabilities and can be used to create question banks from which assessments (and surveys) are assembled. The assembly process can include random selection of questions based on criteria and even the adaptive selection of questions based on previous results. The types of questions supported by assessment engines is impressively large, although straightforward multiple choice questions with a single correct answer still dominate.
Accenture has identified the following questions to be asked to assessment tools providers for screening:

· What types of question your application support? (Multiple, matching …etc)

· What are the methods that the user can use to take exam (online, offline and how)?

· Do you support timing mechanism? How?

· Do you support book marking in order to continue the test later?

· Does the system support competency-based test? (Is assessment tool able to validate if a student has the knowledge and the skill to fulfill a role requiring a particular competence?) Please clarify

· Do you provide automatic ordering of students within groups according to grades in tests? Please clarify

· Do you provide mail-in test (sending mails to teachers and students for feedback)?

· Does the system provide random selection tests?

· What types of reports can be generated and in which format (HTML, PDF, etc…) for students, teachers, schools, and even ministry of education representatives? Do you provide graphical reports?
· Users (Actors):

· Learner

· Teacher

· Advisor

· Curriculum Administrator
· School Staff
· Parent

· Functionally

· Testing tools with item bank and “make your own” questions

· Ability to tailor tests to student levels

· Reporting capabilities for testing results

· Access to standardized testing resources
· Reporting capabilities for testing results
TBC
3.5.3.5. Content Delivery Environment (CDE)

· Description:

This category discusses how aggregated content is published and then delivered to the educational community.  {This category is highly related to the educational side of the portal.}  The environment is mainly a user-friendly application allowing the Watani Schools’ Net users to work with the Schools’ Net web site content.  The delivery environment provides the learner with access to learning content and other components of a learning environment such as chat, email, quizzes, multimedia players, collaboration tools, application sharing, shared whiteboards, equation editors, etc. The environment also provides tools for instructors, if there is an instructor-led component of the learning.
· 
· 
· 
· 
· 
· 
· 
· 
Until recently, online learning meant learning through a Web browser connected to a network. Increasingly this is being challenged. Learners are using portable devices and even traditional computers may not maintain a constant connection to a server. This is especially true in parts of the world where telephone access is expensive and broadband is less prevalent. The ability to download standalone content and run it offline is a feature that allows eLearning exploitation in disconnected environments. The delivery environment, then, must re-synchronize content activity records when the learner reconnects. This is called offline learning by many eLearning vendors in the US, whereas the term nomadic learning is popular in other English speaking countries. Mobile learning refers to using mobile devices (PDAs, cellular phones, etc.) as interfaces to a learning environment.

The delivery environment is highly affected by the delivery model adopted.  There are mainly three different delivery models
:

· Adjunct Model—This model is based on continuing the traditional learning process together with capabilities of communication between the learners and the teacher beyond school hours. Using computer communications media enables holding discussions, handing in exercises, carrying out collaborative learning among learners, and transmitting information from the teacher to the learners. Use of the Adjunct Model is usually optional for the learners, but is sometimes integrated into the curriculum, and the learner even receives credits for his or her participation.

· Mixed Model (blended learning)—In the Mixed Model, use of eLearning is an integral part of the curriculum and of the student’s assessment.

· Online Model—In the Online Model, most of the interaction in the course takes place through use of the communications network and the computer. Using the computer mediated communications medium does not contradict using other media such as distributing video or audiocassettes, or using auxiliary literature. Face to face meetings for presenting the course and learning how to use computer communications are also part of framework of the Online Model course.
· Users (Actors):

· Learner

· Teacher

· Advisor

· Curriculum Administrator

· Parent

· Functionally

· The CDE shall comply with the delivery model adopted by Schools’ Net: Online, Adjunct, or Mixed Model.

· The CDE shall provide different services to users:  General Services, Synchrotrons Learning Services (Virtual Classrooms), and Asynchronous Learning Services.

· The general services provided by the CDE, to all users, shall include links to educational-related web sites, educational software, interactive stimulating educational programs, purposeful educational games, encyclopedias, dictionaries, related resources, electronic content for disadvantaged students and talented students, electronic information databases, supplemental resources for studying and research such as eBooks, eMagazines and eJournals, ICT training resources, etc.
· The CDE shall provide Virtual Classroom services that include
:

· Text chat between learners and teachers/facilitators
· Raise hand facility

· Polling, Quizzing, and yes/no questions

· Documents viewing and distribution

· Half/full duplex audio

· Administration of participants

· Web surfing (to view URL while presenting)

· Online notes
· The learner shall have the ability to download standalone content and run it offline. The delivery environment must re-synchronize content activity records when the learner reconnects.

· The CDE shall be linked to the Classroom Management System (discussed below) and allow learner profile data exchange.

· 
· The CDE shall pass back data on a learner’s performance and status in a learning activity to the learner profile.

· The CDE shall use the learner profile, results assessment, along with pre-specified navigation rules to customize navigation schemes to fit the learner performance.

· The CDE shall provide electronic textbooks (eBooks) for all grade levels, an integrated Q&A banks for all curricula, automated scientific experiments, self-assessment material, TBC.
· The CDE shall provide learners with the ability to develop their own lecture/study notes, and retrieve them when needed.

· 
· 
· The CDE shall provide synchronous collaboration environments including chat rooms, instant messaging, whiteboards, objects sharing, screen sharing, and audio or video conferencing. TBC.
· The CDE shall provide asynchronous collaboration including email, discussion forums, shared whiteboards, events notification, equation editors, and collaborative calendaring features. TBC.
{At least, all teachers and students from Primary 3 and above will be provided with Schools’ Net email accounts.}
· The Schools’ Net proprietary email system shall protect students from unauthorized email external to the portal; and facilitate the monitoring of internal communications compliance with the Schools’ Net’s usage and compliance policies.

· 
· 
· The CDE shall provide capabilities for instructors, if there is an instructor-led component of the learning. Such capabilities include the ability to “call on” participants who raise their electronic hands from a distant location, TBC.

· The CDE shall allow learners and teachers to set up their own personal learning home pages

· The CDE shall allow roles-intentions-based access to ensure that all user groups have a personalized experience and access to the tools that are most useful for their purposes. 
This means that not only will parents, teachers, students, and administrators have role-defined access to personalized screens, they will also have quick access to the tools that they use most often and the ability to customize their view based on their main activities.
· The CDE shall provide students with access to tutoring resources (including approved homework help sites, news, encyclopedias, and reference information)
· The CDE shall provide teachers with the ability to coach and mentor students online

· The CDE shall provide teachers and students with access to coaching and mentoring resources
· The CDE shall allow parents to access coaching resources to assist children as well as view themselves
· TBC
3.5.3.6. Academic Management System (AMS)
· Description:

The AMS is responsible for managing all the information that is related to the students: classroom information, student profile, and student administrative information. To keep track of the different student-related information, the AMS should include at least two major functionaries for:  Classroom Management and Student Profile Management.  {Do we need one for Student Administrative Information Management?  What would such “administrative” information be other than that included in the “profile”?}
The classroom management functionality shall support all the activities that teachers perform to manage their classroom work, assignments, and lessons. These include the ability to plan lessons, post assignments, record attendance, post announcements to students, and many more classroom functions.
The student profile management functionality is responsible for keeping the student profile up-to-date.  It will allow updating student information on the basis of data reported by privileged users as well as other systems.  The student profile will also include information such as the books the student checked out from the school library, TBC.
The AMS may physically reside in a school server, but be accessible to the School Net as if it resides in the central repository.

· Users (Actors):

· Learner

· Teacher

· Advisor

· Curriculum Administrator

· Parent

· School Staff

· Functionally

· The AMS shall keep information about the learners in a learner profile.

· The AMS shall have a component that manages (i.e., create, delete, update, retrieve, assess, and review) the learner profile.
· The AMS shall provide learner profile information in different formats (including HTML, XML, and Word {just examples}) directly to users as well as to other systems.

· The AMS shall provide learner profile information in different layouts with different content depending on users (and systems) privileges.

· The AMS shall be able to receive data from other systems (e.g., CDE) on a learner’s performance and status in learning activities, and update the learner profile accordingly.
· The AMS shall allow parents to communicate and interact with school to get information about their children and to get help in dealing and helping their kids with class assignments

· The AMS shall allow posting homework assignments by students
· The AMS shall allow students’ access to teacher announcements
· The AMS shall allow students’ access to their profile.
· The AMS shall allow students to personalize their options and functionality
· The AMS shall provide students with the capabilities of developing their own lecture (study) notes, and retrieving them when needed.

· The AMS shall provide students with the ability to run online tests

· The AMS shall provide students with the ability to access to the test results

· The AMS shall provide students with the ability to push the test results to their own parents.
· The AMS shall provide teachers with the ability to create online tests.

· The AMS shall provide teachers with the ability to access the test results

· The AMS shall provide teachers with the ability to produce reports on the tests results at Student and Class level 

· The AMS shall provide teachers with the ability to post announcements, homework assignments, and other classroom information

· The AMS shall provide teachers with the ability to record attendance, grades, and other administrative information

· The AMS shall provide teachers with the ability to personalize learning material at single student level 
· The AMS shall be able to integrate with testing tools and test banks for immediate feed-in to the grade book

· The AMS shall allow parents to access children’s homework postings, test schedules, and progress. (TBC.)
· The AMS shall allow parents to personalize their options and functionality.

· The AMS shall provide parents with the ability to access their own children
· The AMS shall provide parents with the ability to access the reports on the tests results at Student and Class level

· The AMS shall provide parents with the ability to open/participate to Forum on the tests results 

· The AMS shall allow the school staff to access student grades and classroom performance information.
· The AMS shall allow links to searchable archive of standards-based lesson plans

· The AMS shall allow links to discussion areas for lesson planning

· The AMS shall allow links to teaching tips and general lesson plans on the Internet
· The AMS shall allow school staff visibility to lesson planning

· The AMS shall provide school staff with the ability to create base tests at school and class level.

· The AMS shall provide school staff with the ability to produce reports on the tests results at Student, Class, School level

· The AMS shall provide school staff with the ability to access reports produced by the teachers on the tests results at Student and Class level

· The AMS shall support the current approval processes for lesson plan standards updates

· The AMS shall support automation of approval processes for lesson plan submissions
· The AMS shall provide access to productivity tools including word processing, spreadsheet, and presentation applications.
· The AMS shall provide access to productivity tool training
· The AMS shall allow students to create and personal repository of homework and assignments.
· The AMS shall provide teachers with the ability to view student statistics over time and share grade and roster information through close integration with the student profile (student info system).
· The AMS shall allow school staff visibility to student information statistics through classroom integration with student profile
· TBC
3.5.3.7. School Management Tools (SMT)

· 
· Description:

All school management activities such as human resources, school-wide students records and statistics, library management, payroll, facilities and infrastructure management, and interaction with parents.  TBC.
· Users (Actors):

· Learner

· Teacher

· Advisor

· Curriculum Administrator

· Parent

· School Staff

· Functionally

· The AMT shall provide the traditional school management functionalities including school-wide student administration, human resources, library management, and facilities and infrastructure management.
· Educational departments shall be using the SMT as a means for handling the school management activities and exercising administrative procedures including recording data, statistics, students' marks, students numbers per school, allotted books, and parents' communications regarding their children's performance and behavior.
· The SMT shall enable officials of the educational institutions to follow up with the teachers regarding the curricula through the network

· The SMT shall allow discussion areas for explaining curricula related issues to all concerned parties, for example the objectives of the curricula, the overlapping between them, and the importance of each objective to the students.

· The SMT shall have the capability to define user roles within the system

· The SMT shall allow human resources management including teachers’ allocation and class scheduling.  TBC.
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3.5.8. Non-functional Requirements

Non-functional requirements typically include statements on:
· Accessibility

· Performance requirements

· User interface considerations

· Business domains

· Application and database management

· User and system documentation and training

· Security and audit functions

· Flexibility and scalability

3.5.8.1. Accessibility

· All tools shall system support Arabic language.

· Students shall be provided with access to IT in all learning areas of the school. Computers will be provided in classrooms and other learning areas including libraries and study rooms, beside computer laboratories.

This will allow more convenient and effective integration of IT throughout the curriculum, and allow for its use both during and after curriculum hours. The use of notebook computers in classrooms, with their advantages of size and portability, is an option that schools can employ. Notebooks would overcome constraints of space, give flexibility in the arrangement of students for group learning, and enable higher utilization of computers through their deployment to different classes at different times.

· The benefits of information technology will also be provided to students at homes through Internet access. 

· All teachers and students from Primary 3 and above will be provided with email accounts. 

· Student-computer ratio of 2:1 is targeted.

· Educator-computer ratio of 1:1 is targeted.

Teachers shall have ready and frequent access to computers both during and after curriculum hours, so as to access information and learning resources; prepare lesson plans; deliver their lessons; assign work and respond to their students’ scripts and projects; communicate with their peers and supervisors; and perform administrative tasks.

The constraints of space in staff rooms and the need for portability–both within the school and to enable teachers to work at home–require that notebook computers be provided to teachers.

· Ubiquitous access to net resources in every school shall be provided. It will allow courseware, the Internet and digitized media resources to be accessed in every classroom and in all learning areas. Networking will also allow for sharing of teaching resources within and between schools. 

· The Schools’ Net shall employ control mechanisms to ensure security and privacy.

· Additional physical infrastructure with respect to power, space and furniture required for an IT-enriched school environment will be incorporated into future school building specifications.

· The Schools' Net will provide expatriate Saudi students and their relatives a continuous and permanent link with the educational institution in their home country.

· The Schools’ Net shall provide electronic communication means between students, teachers, parents, technical support, school management, and social agencies (e.g., cultural organizations, sport organizations, and work places)
· All students will be able to browse through the various educational sites and to retrieve the required academic or scientific information. 

· The Schools' Net will be linked to a number of educational sites that are directly related to the general objectives of education in the Kingdom. The bases, controls, specifications and special terms of linking the network should be formulated. Regulations in this regard have to be issued specifying the general bases, and technical and scientific aspects of linking such sites with the Schools' Net. 

· The Schools' Net shall insure safety, allowing people not to communicate and interact with inappropriate information places and/or people

· The Schools' Net shall allow roles-based access to approved Web sites only

· The Schools’ Net delivery environment (CDE) shall provide universal access by anyone, anywhere, anytime on any device.

· The Schools’ Net delivery environment (CDE) shall provide simplified interface for all members of the education community.

· The Schools’ Net delivery environment (CDE) shall provide personalized content.

· The Schools’ Net delivery environment (CDE) shall provide customizable value-added services.

· The Schools’ Net delivery environment (CDE) shall provide ease of use and constant availability.

· The Schools’ Net delivery environment (CDE) maintenance and administration shall be managed by IT specialists and shall be transparent to the user.

TBC

3.5.8.2. Standards

· Technical standards:  define the different standards that will be required for all content.   This covers the spectrum of standards requirement for the content either from an eLearning perspective (e.g. SCORM) or a content type perspective (image standards).

· Content Sizing requirements: content sizing will depend on identifying the profile for the content, by looking at delivery channels, update frequency, urgency of information, etc. – while at the same time building on what would be supported in terms of infrastructure.

3.5.8.3. Technical Support

TBC

3.6. Assessment, Quality Assurance, and the Accountability Model

Assessment is not something that comes at the end of the learning, rather is today’s measure of what can be done tomorrow.  ICT will make possibly truly individualized assessment.  ICT-enriched assessment will allow learners to compare their progress against appropriate benchmarks and be challenged, not frustrated.  

The measure of success will not be how mush technology we have in our learning institutions, the measure will be how well we are using technology to improve learning.

How higher order learning relates to using eLearning:

The ability to use eLearning effectively requires the development of higher order learning skills. Higher order learning involves three elements:

· Engage

· Interact

· Think.

Research has been carried out into aspects of these elements (More Than a Game – Exploring Educational Multimedia for Educators and Designers. Published by Multimedia Victoria and DEET, 1999).

Summary of research findings:  The Multimedia Victoria/DEET
 research tells us the following about these elements:

	Element
	Findings

	Engage
	· How absorbed a student is in the learning experience.

· Satisfaction gained when accomplishing something.

· Leaving the experience with a strong sense of achievement.

· ‘Need to know’ is the greatest personal motivator.

· If task is purposeful and authentic, students show greater interest in it and accept more responsibility for their own learning.

	Interact
	· Interaction between students and their environment provides patterns, facts and opinions. 

· These support reflection and generate new learning and new questions.

· Students derive understanding from active involvement in finding knowledge, making sense of it – and using it.

	Think
	Students should:

· Engage in cognitive tasks such as analysis, synthesis and evaluation.

· Reflect on their knowledge to form new understandings.

Instead of memorizing facts students should deal with ideas and acquire personal knowledge.


Using a system of classification such as these examples provided by Multimedia Victoria and DEET, can be a useful way of thinking about eLearning and learning environments.

Ten learning qualities: Research also tells us that ten learning qualities can be applied to the Higher Order Learning elements. These can be summarized as follows:

	Quality
	Findings

	Constructive
	Curriculum learning environments emphasize the development of students’ own ideas and knowledge, rather than the selection of information from pre-packaged options.

	Adaptable
	· Each student brings a unique set of experiences and attitudes to the learning setting.

· Adaptive learning environments accommodate and respond to a wide range of personal differences.

· Students should be given several ways of viewing, using the same piece of information – and have significant control in the form of choice.

	Creative
	Allow students to work in imaginative ways to associate ideas, produce new ideas and devise their own internal/external representations of ideas.

	Liberating
	· Students must be able to participate freely in the learning experience.

· Learning environment encourages sharing.

· Removal of constraints.

Provide support and direction to build confidence and familiarity with concepts they are investigating.

	Collaborative
	· Students work together to collect and exchange knowledge, receive feedback and gain insights into problem solving.

· Working together in teams is a very important soft skill.

	Autonomous
	· Students need to assume responsibility for, and initiate, guide and monitor their own learning.

· Students need the skills and attitudes to work and learn independently.

· Skills include the ability to locate information, manage time, human and physical resources – and communication.

· Self reliance builds when students have enough knowledge of their situation to make decisions, rather than merely producing the ‘right’ answer for the teacher.

	Discursive
	Provide opportunities for logical disputation, engagement with meaning, perspective and interpretation.

	Reflection
	· Students need to examine the reasoning behind their own interpretations, conclusions and opinions and assess the validity of evidence considered.

· Reflection is the key component of conceptualization and critical thinking.

· Learning environments allow students to ask their own questions, make notes, examine methodologies, discuss their thoughts with others, reflect on experiences and test their own theories.

	Contextual
	· Knowledge consists of items that exist in relation to each other, rather than independently.

· Students need to use knowledge to interpret and understand new information and the relationships between pieces of information.

	Authentic
	· Involves acquiring knowledge in a setting which students perceive as ‘real’ or legitimate.

· Use real-life tasks and case studies so that students can apply their understanding to new and challenging situations.


The following considerations need to be taken on board in order to make changes to the way we do things in school. These can be viewed as questions: What do we want to achieve? And What do we need to do to make the change?

	Achievement?
	Action needed to make the change?

	Enhance student learning
	eLearning and good classroom practice are a powerful combination to enhance student learning.

	Move from classroom to learning space
	We must:

· Move away from the traditional classroom towards a learning space that is not confined by walls.

· Ensure that learners and their needs are central to the learning experience.



	Provide better learning frameworks
	We need to:

· Evaluate critically the traditions around which our schools are structured.

· Think laterally to examine and consider ideas which may provide better learning frameworks.

	Facilitate student centered learning
	We must:

· Examine the way we think about learning

· Move towards a facilitated student centered learning

· Assist students to construct understanding from experiences around them.

	Improve learning outcomes
	We must:

· Change our classroom practice, and

· Combine new practices with the strategic use of eLearning.



	Make it happen
	We must remember that people, not ICT, make it happen.




TBC.

3.6.1. Standards

Strictly speaking, there are NO eLearning standards. Not yet, at least. Instead, there are several groups developing specifications.  In general, efforts trying to address standards related to “content”.  The rationale behind addressing the content standards is that they will allow for:

· Durability – no need for modification as versions of system software change.

· Interoperability – operability across a wide variety of hardware, operating systems, web browsers and Learning Management Systems. For systems to interoperate they need to understand the data structures they share.

· Accessibility – indexing and tracking on demand.

· Reusability – possible modification and use by many different development tools.

TBC.

Content Standards in general address the following components:

· Metadata:  the core elements of learning material

· Content and Packaging:  packaging of courses or parts of courses. An XML-based representation of a course structure that can be used to define all of the course elements, structure and external references required to move a course from one LMS environment to another.

· Question & Tests: quizzes

· Profiles:  different users of the material

· Enterprise:  which covers personal data and group management, and is a part which will merge with Profiles

· Runtime Environment: A definition of a runtime environment that includes a specific launch protocol to run executable Web-based content, a common content-LMS API and a data model defining the data that is exchanged between an LMS environment and executable content at runtime.

3.6.2. The Standardization Cycle

TBC.

3.7. Technical Architecture

As eLearning implementations grow in size and complexity, the demands on underlying technology become more rigorous. The technology infrastructure must have the capacity to support the users and network load, it must be scalable to support growth, it must be stable to ensure a high level of availability for learners, it must provide an open environment to support interoperability between components, and it must provide security to protect distributed users and content.

To effectively implement eLearning it is essential to have: a clear understanding of how eLearning will support overall learning objectives; eLearning content that addresses those objectives; tools to develop, manage and deliver the learning; and a technology infrastructure that will support the tools and the delivery of content.

The technology infrastructure must have the necessary capacity to support the demands that eLearning will generate in terms of network load, it must be scalable to support growth, it must be stable to ensure a high level of availability for learners, it must provide an open environment and tools that support interoperability of the various components of the eLearning solution, and it must provide security to protect distributed users and content.

Technical requirements typically include statements on (for example):

· Private Network vs. Public Network

· Architecture and System Requirements

· Scalability requirements.

· Networking, hardware, software and operating systems the LMS needs to support.

· Client workstation specifications. Ability to support plug-ins, applets, or additional software on the client workstation.

· Interoperability Requirements

· Needed compliance with SCORM (Shareable Courseware Object Reference Model), IEEE (Institute of Electrical and Electronics Engineering Learning Technology Standards Committee) AICC (Aviation Industry CBT Committee), IMS (Instructional Management System Global Learning Consortium) standards.

· Needed MAPI, OLE, TCP/IP, and ODBC functionality. Your IT partner will need to assess these requirements.

· Systems Integration Requirements

· Needed integration with HRIS/HRMS, finance systems, e-mail systems, and other third-party systems.

· Security Requirements

· Security standards for work and remote use.

· Who manages/owns the eLearning portal and assets?

TBC

4. Challenges

TBC

5. Conclusion

TBD
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TBD
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