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Design of Reusable Content Objects 

	PRIVATE
A paradigm shift in learning content management is occurring. "The vision is to enable new and existing learning content to be created as small, independent ‘learning objects’ which can then be tagged and managed in a learning object repository and ‘assembled’ into learning modules or courses as needed." (Centre for Learning Technologies, 2000). 


Reusable Content Objects

	PRIVATE
Objects used in instruction can be composed of instructional content, information content or raw media. Those objects containing instruction have been referred to as reusable content objects or learning objects. The advantages of designing instructional material as learning objects include: reuse in multiple contexts, easy updates, searches and content management, easy customization of content, interoperability with other learning systems and contexts, facilitation of an adaptive competency-based approach to training, and increased value of content with reuse (Longmire, 2000). 

	IPRIVATE
nstructional Designer:

· To design an online course as an ordered collection of related learning objects, build a hierarchy of learning objects based on a set of well-defined learning objectives. If learning objects are to be composed of smaller objects, the instructional design should reflect a hierarchy of learning objects (Downes, 2000).

Examples

- A reusable learning object (RLO) can be thought of as being equal to a "mini-lesson" and pertains to one of these objectives. Inside a "mini-lesson" (RLO), there may be several lower level objects. These are "building blocks" such as content items, practice items, and assessment items, but these are not stand-alone learning objects (Merrill, 1997).

- According to Cisco Systems’ (1999) strategy, reusable learning objects (RLOs) focus on a single job task, are similar to a short lesson, and should contain no more than 7 plus or minus 2 reusable information objects (RLOs). RLOs support the job task with knowledge needed, are built upon standardized templates, and contain 7 plus or minus 2 items, or building blocks (Barritt, Lewis, & Weiseler, 1999).

· Some learning objects will become the "assignable units" for a learning management system (LMS). These instructional content objects are the smallest units that the LMS assigns and tracks. This type of learning object is a "meaningful division of learning that is accomplished by a student in a continuous effort—that is one sitting" (Jordan, Mann, & Regalado, 2000).

· Create an instructional content object to be similar in scope and nature to the content of a typical "lesson" so as to create instruction, not merely information (Downes, 2000).

Example

- To be instruction, the content of a learning object must involve appropriate organization of knowledge elements, learner guidance, learner performance, and feedback opportunities (Merrill, 1997).

· Develop the instructional content of a learning object so that it is able to satisfy a single learning objective (Longmire, 2000).

· Develop content objects that are independent of other content, which can be recombined for various outcomes. Each learning object must be able to stand alone so that confusion is not caused by references to previous topics not visibly seen (Centre for Learning Technologies, 2000; Eaton, 1996; Quinn, 2000). 

· Keep the independent segments of educational content relatively small to support reuse. A course may be considered a learning object, but with smaller granularity there is greater potential for reuse of objects in different contexts (Quinn, 2000).

· Keep the size of content objects small to support flexible, individualized learning. If an instructional design provides alternative sequences of content objects that are instructionally equivalent, a learner will be able to choose a preferred learning path, while the design could preserve a default path that followed a safe and standard approach (Quinn, 2000).

Example

- In "problem-based learning" it is sometimes best to provide problems first, before conceptual material, while other applications suggest conceptual material first. If the instructional material is broken down into learning objects, either path could be programmed (Quinn, 2000).

· In the design phase, create specifications for content development. The size of a learning object is partly determined by instructional design specifications (Longmire, 2000).

Example

- Cisco Systems has determined that a learning object should be composed of content, practice and assessment. These components vary according to the type of knowledge and learning objective (Barritt, Lewis, & Weiseler, 1999).

· Use a taxonomy to determine the types of knowledge or competencies that will be trained. These types of learning can be used to standardize types of learning objects (Weisler, undated). 

Examples

- Facts, concepts, and procedures are three types of knowledge according to Crowl, Kaminsky, & Podell (1997). 

- Bloom’s cognitive taxonomy categorizes six types of cognitive skills: knowledge, comprehension, application, analysis, synthesis, and evaluation (Bloom, Engelhart, Frost, Hill, & Krathwohl, 1956). 

· Select instructional strategies that have been shown to enhance the types of learning and create standard templates for each. Although there is no one best learning strategy for each type of knowledge, there are a few preferred strategies based on empirical principles of learning (Barritt, Lewis, & Wieseler, 1999; Thiagarajan, 1993).

Examples

- For teaching procedures, use this template: Provide an overview of the entire procedure, demonstrate each step and identify its critical elements, coach the trainees as they practice each step, require the trainee to demonstrate the mastery of each step, integrate all steps, provide systematic practice toward fluent application (Thiagarajan, 1993).

- Learning consists of content items, practice items, and assessment items (Merrill, 1997). These items and their ordering are the basis of the instructional strategy for various types of learning (types of RLOs).

· Create a pool of assessment items to accompany each content object. They can be used to prescribe learning objects or to determine mastery of the learning objects. (Barritt, Lewis, & Weiseler, 1999). 

· Use language and content appropriate for a broad audience. Regional terminology or audience-specific humor is not appropriate. It is best to add colorful language or humor later when the objects are assembled in an instructional context by the developer (Longmire, 2000).

· Use consistent language and terminology within a topic area. In the event of adaptive assembly of the learning objects, consistency will prevent learner confusion (Longmire, 2000). 

Example

- In a course on e-commerce, the decision was made to consistently refer to online shoppers as "consumers," instead of using "customers" and "consumers" interchangeably (Longmire, 2000).

· When assembling several stand-alone learning objects to create a piece of instruction, provide ways for the learner to apply the instruction to context (Longmire, 2000). 

Examples

- Orient objects to their original or most likely contexts, and provide cues for learners to apply their own meanings and contexts to the information (Longmire, 2000). 

- Use tailored context wrappers. It may be possible to generate multiple wrappers, so that when a learner accesses the RLO, the context that appears will be tailored. Possibly tailoring will be related to learner attributes and content object attributes (described with metadata tags) (Longmire, 2000).

- Add links to the learning object that point to outside context. This way, developers may spend very little time changing the object and the learner can choose whether or not to view it (Longmire, 2000).

· When it is possible to tailor the framing of objects in an instructional context, make sure the context frames are divorced from the object (Longmire, 2000).

· Create content objects as segments of knowledge or interactions that can be stored in a database and that can be presented as units of instruction or information (Centre for Learning Technologies, 2000).

· Create the metadata describing the learning object. For learning objects to be used intelligently, they must be labeled as to what they contain, what they teach, and what requirements exist for using them. Metadata is most easily authored by using a form that is appropriate for the type of data being described, e.g., test, or multimedia object. (Downes, 2000; IMS Global Consortium, July, 2000; Quinn, 2000).

Example

- Metadata can be generated using forms developed according to accepted metadata specifications or standards, such as the Shareable Courseware Object Reference Model (SCORM). SCORM provides a metadata generator for capturing courseware, content, and raw media metadata that is mandatory to achieve conformance with SCORM specifications (http://www.adlnet.org).

· Develop the content of a learning object to be coherent and unitary within a predetermined metatag schema so that a limited number of metadata tags can capture the main idea or essence of the content (Longmire, 2000).

· Create specifications for development of content to include technologies to be used, document templates, markup definitions, editorial standards, modularity requirements, structural rules, and the level of granularity required (Longmire, 2000).

Web Designer:

· Learning object content should not be embedded within formatting so that it can be re-purposed within a different visual schema without losing the essential value or meaning of the text, data, or images (Longmire, 2000). 

· Use a structured markup language with an XSL file to define output format such as font styles, background colors, etc. (Downes, 2000; Quinn, 2000).

· Use a structured markup language such as XML or SGML to represent an object hierarchy. All components of an online course object can then be structured using a system of tags. Tags have a syntax that indicates the name of the field or domain of the tag, and the value attached to that label (Quinn, 2000).

Example

- The field might be author, and the value for this article would be "Clark Quinn."

Metatags and Metatag Schemas

PRIVATE
Learning objects must be tagged to indicate many things about the object, such as format, size, delivery requirements, authorship, ownership, version number, instructional role, instructional characteristics, type of interactivity, etc. Department of Defense (DoD) activities related to the Sharable Content Object Reference Model (SCORM) are in progress to develop a standard tagging schema for learning objects, so that they may be sharable (Quinn, 2000). 

Within a predetermined schema, a limited number of metadata tags can capture the main idea or essence of the content in a coherent and unitary fashion (Longmire, 2000). 

Metadata is for instructional designers who want to search for existing learning objects, and written by instructional designers who want others to be able to find these objects (Schatz, 2000).


	Instructional Designer: 

· To share your learning objects outside your organization, you should use a pre-existing standardized set of metadata elements for tagging your learning objects. The IMS Best Practice Core set of metatags represents a set of elements considered to be fundamental by a broad learning community for describing learning resources (IMS, 2000). A second very broad set of metatags is included in the Dublin Core Meta-data Element set (Dublin Core, 1999).
· Use a systematic process to create a unique metatag schema for your organization (Schatz, 2000).

Examples

- Schatz (2000) suggests using the following model to create a unique metatag schema:

1. Choose a training domain (universe) that you expect the metatag schema to impact.  List the people, jobs, locations, and skills that will make up the universe. 

Example

- This example will focus on the staff at a nursing facility. We will define the universe as support staff in all departments - nursing, maintenance, foodservice, security, entry level administrative assistants (secretaries, etc.). We will exclude administrative functions, as they are usually few in number and self trained, so the cost of developing on line training would not be a wise expenditure. However, support staff, medical and non medical have a high turn over, oversight of competency by governmental agencies, and an essential pool of knowledge which does not change very quickly. There are multiple skill levels required (RNs, LVNs, CNAs) for the same tasks. There are different entry knowledge levels. There are several languages. This is an excellent target for training through knowledge bits (Schatz, 2000). 

2. Choose a training task that impacts a large part of the universe defined in step 1. Pick a task that can be presented in many different ways. 

3. Brainstorm tag categories for the task. Develop three tags at three levels of detail: Super Categories, Sub Categories, and Detail tags. In addition, a fourth element, controlled vocabulary, can be applied to tags at any of the three levels. 
Examples

- Language is usually a Super Category. It does not describe anything else about the bit. On the other hand, under a Super Category of Associations (how a knowledge bit fits in with other bits and machines) you might have Sub Categories of Software (with a controlled vocabulary), Hardware (with Detail Tags for Monitor, RAM, OS and Processor) (Schatz, 2000).

The Dublin Core working group has 15 super categories: Creator, Subject, Description, Publisher, Contributor, Date, Format, Identifier, Source, Language, Relations, Coverage, and Rights (Schatz, 2000).

4. Lay out the training task and list the learning objectives to continue to evolve the metatag schema. Think about instructional strategies and the best way to convey bits of information. Add more metatags that describe those aspects of the training. 

5. Build a first training prototype and modify tags accordingly. Document examples and explanations for tags (particularly tags without controlled vocabulary). 

6. Look at your schema from various perspectives to spur further modification of the tagging schema. For instance, choose another training task, significantly different from the first. Consider what new tags would be necessary to make this project work. 

7. Review tags. Clarify the tags and formalize the tagging scheme.

· It is important to develop a set of tags that is not too big. The greatest expense and delay in developing learning objects is assessing, cataloging and tagging the objects (Schatz, 2000).

· Metatag schemas should not be applied to training areas that are constantly evolving, as the time required to build and tag bits may render them obsolete before they come on line (Schatz, 2000).


Instructional Design for Tutorials 

	PRIVATE
These guidelines are for instructional designers who are designing tutorials. Tutorials are self-paced instructional segments. They may be lessons that are part of a course, or they may be segments of instruction designed to provide performance support on the job. Web-based tutorials have the potential to be very effective learning tools because they approximate one-on-one tutoring between a student and instructor. If tutorials are designed according to research-based principles of good instruction, they provide learning that is individualized, there is opportunity for the student to interact with the instructional program, and the learner has control over the pace and content of the instruction.  Tutorials are not the only method of instruction. Simulations, group discussions, and problem-solving activities have also been shown to be effective learning tools. 


Interactivity

	PRIVATE
Interactivity in tutorials describes effective interactions between the learner and the instructional program that approximate one-on-one tutoring between a student and instructors. Interactivity includes instructional activities that engage the learner in active learning and encourage participation in the learning experience (Sims, 1999). However, interactivity is not only specific to human-computer interaction, but also to human-human interaction. Human-human interaction includes student interactions with an instructor, mentor, expert, or other students. This type of interactivity will be discussed in a later version of the guidelines called Collaboration.


	· PRIVATE
Include activities in which the learner participates in and is actively engaged with the content (Fenrich, 1997 cited in Sims, 1999).

Examples

· Thought-provoking questions to enable the learners to mentally process information; 

· Active participation in a simulation or an educational game; 

· Providing feedback, both detailed and elaborative; 

· Building on current knowledge and experience, allowing learners to compare predictions and solutions; 

· Learner control of pace and sequence; 

· Student comments and annotations, for later analysis and comparison;

· Use interactive feedback in electronic learning environments to enhance learning (Cowan, Oliver, & Omari, 1996).

Examples

- A student may be required to provide an extended answer to a particular question. Once the student enters an answer, s/he could be provided with a number of model answers to the same problem. This approach provides both immediate feedback and a form of self-assessment that is difficult for a lecturer to provide in all but the smallest class groups (Kennedy & McNaught, 1997).

- Kennedy & McNaught (1997), cited Freeman: "Freeman (1996) has used the model of a managed Internet bulletin board in order to provide feedback for a very large group of business-finance students. A statistical evaluation of the use of this mechanism indicated that students who rated the Frequently Asked Questions on the bulletin board as the most useful resource, actually performed better in their assigned case studies."

· Provide learners access to people (real or simulated) when needing assistance (Sims, 1999).

· Provide opportunities for extended answers to be entered by the learners within the software, which may be then sent to the instructor (Kennedy & McNaught, 1997).

· Embed elaboration techniques into the instruction by prompting the learners to link new information with existing knowledge, or by requesting that students paraphrase or expand on the presented information (Johnsey, Morrison & Ross, 1992).

· Present questions often. Questions sustain learners’ attention by keeping them involved in the learning process (Thibodeau, 1997).

· Provide questions immediately after a unit of content. The questions should be based upon previously acquired knowledge. Jumping right into the next content area without this opportunity is monotonous to the learners (Thibodeau, 1997).

· Build in questions that will present either positive or negative feedback once the student submits an answer (Thibodeau, 1997).

· Provide thought provoking questions that utilize what students have learned rather than just what they have memorized (Thibodeau, 1997).

· Provide learners opportunity for interaction every 3-5 screens, or every minute or two to avoid building an overpriced, electronic "page turner" (Thibodeau, 1997).

· Use case study scenarios, or interactive experiments to enhance problem-solving exercises (Kennedy & McNaught, 1997).

Learner Control 

Learner control occurs when learners determine (control) how they interact with the learning material.  These three are common types: 

1. Content control - learner controls the selection of content and the sequence

2. Pace control - learner controls movement from one screen (page) to another or learner controls time needed to learn, usually requires a student tracking system so users can take up where they left off from the last session

3. Display control - learner selects a display, e.g., rule, example, simulation, or learner selects feedback options

4. Context control - learner selects background--context in situated learning, or learner selects density of text-- bullets vs. paragraphs (Eaton, 1996).


	· PRIVATE
Provide learners controls. Give learners the following types of controls for all playable files: Play, Pause/Resume, Stop, Rewind, Fast Forward and Volume. QuickTime video and sound files automatically provide these controls. If you use other types of media formats, you may need to design the controls yourself. Animated GIFs are usually presented with no learner controls. In general, provide Play and Stop functions by using a scripting language (IBM, 2000).

· Learners use learner control most effectively when given advisement about their choices (Carrier & Jonassen, 1988).

· Consider learner’s level of expertise and permit them the option to control the way they search the environment. Learners with greater prior knowledge are able to make better decisions about what they need than those with less knowledge (Carrier & Jonassen, 1988; IBM, 1997). 

Example

- Use overviews such as textual and descriptive; in the form of interactive image maps, site maps, hyper-maps; indexes; tables of contents, embedded menus; advance organizers, search mechanisms, and introductions, but do not confuse the learners by too many possibilities (Remmers, 1998; IBM, 1997).

· Divide the tutorial into a table of contents with links to sections to improve learner control over content and sequence. But each section must be stand-alone (not containing references to previous topics) (Eaton, 1996). 

· An online tutorial that introduces new concepts should contain as much required information as possible and learners can filter out unwanted information. On the other hand, if the tutorial reinforces concepts previously learned, then provide links to more information (Hicken, Sullivan & Lein,1992 as cited in Eaton, 1996).

· To increase students focus into their thought processes, use activities that encourage reflection and metacognition through increased levels of learner control (Collins & Brown, 1988 as cited in Cowan, Oliver, & Omari, 1996).

· Provide learner control to increase active learning (Sims, 1999). 

      Example

- "an improvement in learning may be expected in proportion to the amount and type of interactivity provided" (Schaffer & Hannafin, 1986:94 as cited in Sims, 1999) and students had a preference for being able to control an interactive videodisc compared to a video presentation (Summers, 1990 as cited in Sims, 1999).

· Provide a range of navigational opportunities so the learner can chose their own style of learning (Kennedy & McNaught, 1997). 

· For beginners, provide navigational features that help learners to move within the design originally envisioned by the author, but give learners freedom not to use the navigation features (Eaton, 1996).

· To provide learner control over text density, develop two or more versions of each document within the work that would allow the learner the choice between abbreviated or expository information (Eaton, 1996).

Individualized Instruction

Research indicates that educator-use of technology is more beneficial when the instruction is less directive and more student-centered. Research shows that particular features of technology-based resources are critical for effective technology applications in education (Cradler, 1995).


	· PRIVATE
Include generative learning techniques in which learners relate new information to their existing knowledge (Johnsey, Morrison, & Ross, 1992). 

· Prior achievement is a strong predictor of current performances, and should be used, where appropriate, as information for adapting materials (Ross & Morrison, 1988).

· Take into consideration the learners’ prior knowledge when incorporating interactive multimedia. Learners’ prior knowledge includes life-world experiences appropriate to the content, previous studies in the content area, and alternative framework already developed (Kennedy, 1995 as cited in Kennedy & McNaught, 1997).

· Students require different levels of instructional support. Courseware should include mechanisms for adapting these levels in a systematic manner, for example, on the basis of pre-task and on-task achievement (Cradler, 1995; Ross & Morrison, 1988).

· Use personalization of material to increase the interest value and meaningfulness of material (Ross & Morrison, 1988).

· To make the experience meaningful to the learner, Hannafin & Peck, 1988 as cited in Sims, 1999 provide the following guidelines:

· Identify the learner by name 

· Assign a name to the computer 

· Use relevant examples 

· Integrate background information as strategies 

· Build in assessments and procedures to match technology resources with learner needs (Cradler, 1995).

· Field test technology-based resources with a variety of students in a variety of settings (Cradler, 1995).

Multiple Learning Paths

PRIVATE
Different people learn differently and this fact prevents us from being able to design the perfect instructional package for all trainees. However, by providing instructional alternatives and flexible structures, you can demonstrate your respect for diversity (Thiagarajan, 1993).


	· PRIVATE
Keep the same set of objectives for each version of instructional material, methods, and schedules offered to learners (Thiagarajan, 1993). 

· Conduct appropriate analyses to specify instructional objectives. Rewrite these objectives in the language of the novice trainee, and include a rationale in terms of relevance to the workplace (Thiagarajan, 1993). 

· Use a course map diagram to show alternative paths for mastering these objectives (Thiagarajan, 1993). 

· Construct a criterion-referenced test based on instructional objectives. Prepare parallel versions of this test so that the trainees can take them repeatedly (Thiagarajan, 1993). 

· Collect available instructional materials in the relevant subject area, including textbooks, manuals, reprints, audiotapes, videotapes, and CBT courseware. Review the materials and prepare a list of resources for each objective in your list. Make specific references to different materials. If some objectives are not covered by any available material, prepare your own (Thiagarajan, 1993).

· Design an administrative system for tracking, training, and certifying the trainees (Thiagarajan, 1993). 

Instructional Strategies

PRIVATE
There are different kinds of knowledge and skills. Although there is no one best learning strategy for each type, there 

are a few preferred strategies based on empirical principles of learning (Thiagarajan, 1993).


	PRIVATE
Thiagarajan (1993) suggests three types of knowledge: factual, conceptual, and procedural. He suggests the following instructional strategies for each of these types:

· For teaching factual information, use this template: Present the information in suitable chunks, emphasize logical links, provide mnemonics to facilitate recall, require trainees to process the information, provide suitable feedback, review the information, repeat the information in different configurations, and summarize the information (Thiagarajan, 1993).

· For teaching concepts, use this template: Present clear-cut examples, present matched non-examples to emphasize critical features of the concept, present divergent examples to emphasize variable features, require the trainee to discriminate among new examples and non-examples, provide feedback, and test for the ability to generalize and to discriminate (Thiagarajan, 1993).

· For teaching procedures, use this template: Provide an overview of the entire procedure, demonstrate each step and identify its critical elements, coach the trainees as they practice each step, require the trainee to demonstrate the mastery of each step, integrate all steps, and provide systematic practice toward fluent application (Thiagarajan, 1993). 

· For effective instructional design, include all three of the following components: 1) presentation to learners of new information related to the instructional objectives. 2) activities by learners that require them to process the information and to provide a response. 3) feedback to learners to provide reinforcement for desirable responses and remediation for undesirable ones (Barritt, Lewis, Wieseler, 1999; Thiagarajan, 1993). 

Merrill (1997) suggests several types of knowledge and skills, including facts ("information about and parts of", concepts, procedures, process, and principles. He proposes standard components for every instructional strategy: goal, knowledge structure, presentation, exploration, practice, and learner guidance.

· For teaching factual information (information about…): An Information-About strategy describes features, cautions, and context for some set of entities, activities, or processes. Information-about a device or procedure is contrasted with what-are-its-parts (parts of), what-kind-is-it (concept), how-to-do-it (procedure), and how-does-it-work (process). An information strategy should always be supplemental to other kinds of strategies. 

Goal: The student will be able to identify information about a device or system.

Knowledge Structure: Information can be of many forms including, but not limited to, functions, features, cautions, and context. This information is usually verbal but can take other forms of representation. 

Presentation: The student is given a name for the information, shown some multimedia portrayal of the information if required, and provided the description of the information. This portrayal and description together provide information that the student is expected to remember about the device or system. A presentation may also include "nice to know" information that the student will not be required to remember or later identify. When "nice to know" information is presented the student should be told that this is for interest only and they will not be required to remember this information.

Exploration: Information should be available on learner demand in other types of instructional strategies such as parts-of, kinds-of, how-to-do, and how-does-it-work strategies. The student should have access to this information with a mouse click.

Practice: Given the description or portrayal the student is able to recognize or provide the name associated with the information. Or given the name the student is able to recognize the portrayal or description or to paraphrase the description. This is often accomplished with multiple choice, matching, or short answer questions. 

Learner Guidance: During the presentation distinctive characteristics of the information is pointed out to the student. If appropriate, the student is provided with a mnemonic to assist in the remembering of the information. The guide also makes the context of the information clear to the student.

· Parts of … Strategy (What are its parts?)

Goal: The student will be able to identify the name and location (with regard to some whole) of a given part of a device or system.

Knowledge Structure: An illustration of the device or system or some subassembly of the device or system. A highlight to show the location of each part of the device or system to be taught. A name for each part. A description of the function or purpose of each part. 

Exploration: Students prefer explore type presentations where they can click on a part and be given its name, description, and other information. This allows the student to go back to a given part as many times as necessary to learn the necessary information.

Practice: The student is asked to point to the location of a given part given its name or description. Or the student can be asked to recognize or type the name and/or description of a given part, shown its location. 

Learner Guidance: During practice, if a student points to an incorrect location for a given part, the correct location is shown to the student. During practice, if a student selects or types the wrong name or description for a given part the correct name or description is given.

· Concept or Kinds of … Strategy (What kind is it?)

Goal: The student will be able to identify unknown examples of objects, devices, procedures, actions, or symbols as belonging to a particular class.

Knowledge Structure: A list of the discriminating characteristics, which determines class membership. A set of examples from the class of objects, devices, systems being taught which include a multimedia portrayal of the example, a description of the example which illustrates each of the discriminating characteristics. A set of examples should be included from coordinate classes that are not members of the class under consideration. Each of these examples has a portrayal and description, which illustrate that they lack the discriminating characteristics or have different values for the discriminating characteristics. 

Presentation: The student is told the superordinate class name (x is a kind of <superordinate class name>). The student is told the discriminating characteristics. The student is shown an example providing a specific case, which clearly shows the discriminating characteristics. The student is shown other examples and non-examples of the class being taught. 

Exploration: The student is allowed to select new examples and non-examples. The student is allowed to request help in identifying the discriminating characteristics of a given example or non-example. 

Practice: The student is presented unknown examples from the class being taught and from coordinate classes (non-examples) and asked to identify those which belong to the class and those that do not belong to the class. The student may also be asked why a given instance belongs or does not belong to a given class by identifying the presence or absence of discriminating characteristics. 

Learner Guidance: During presentation the illustration of each of the discriminating characteristics presented in the examples are pointed out to the student. During practice the illustration of the discriminating characteristics of both instances correctly classified and incorrectly classified are pointed out to the student.

· Procedure Strategy (How to do …)

Goal: The student will be able to perform a series of actions, which lead to some desired consequence.

Knowledge Structure: A complete task should be identified. The task should be divided into distinct steps. If there are many steps, the steps should be grouped into meaningful sub-sequences. Each step should be illustrated by showing the student how the step is performed in a specific situation. The consequence of each step should be illustrated by showing the student the state of the device or system following the execution of each step. If the task is a general procedure that can be applied in a number of different situations, then a number of specific cases should be identified and a demonstration prepared for each case. 

Presentation: An adequate presentation consists of presenting the student with the task to be accomplished, with a list of the steps to be accomplished, and the order in which these steps must be executed. Each step must be demonstrated by showing the student how to perform the step. The consequence of each step must be demonstrated by showing the student the state of the device or system following the execution of each step. If the procedure can be applied in a number of different situations, the student should be shown a demonstration of additional cases. The number of specific cases demonstrated depends on the complexity of the procedure.

Exploration: The student should have an opportunity to "play with" the procedure. This "play" should allow the student to explore "what happens if …" type questions by actually trying out a variety of actions and observing the consequences. Such exploration requires some form of an exploratory environment or simulation.

Practice: Adequate practice consists of performing the complete task. For complex tasks, those with many steps or difficult steps, the practice should move from highly prompted practice to an opportunity to perform the whole task without any guidance. If the task cannot be performed using the actual device or system, then the student should have the opportunity to practice with an exploratory environment or simulation of the device or system. The simulation should allow the student to perform the task in a way that is similar to doing the procedure with the actual device or system. Both intrinsic feedback, observing the consequences of a given action or set of actions, and extrinsic feedback, informing the student about the appropriateness of a given action or set of actions, should be available.

Learner Guidance: During the demonstration the important aspects of the performance should be highlighted for the student. During early stages of practice, the student should be prompted when they hesitate on a given step. As practice is repeated, this help should be withdrawn until the student is able to perform the entire task without any learner guidance. 

· Process, Principle Strategy (How does … work?)

Goal: Given a set of conditions, the student is able to predict the consequence of an event. Given a consequence (expected or unexpected), the student is able to identify the conditions, which were present in order for this consequence to occur. When an unexpected consequence occurs (an error), then finding the precipitating conditions is called troubleshooting.

Knowledge Structure: A set of process rules consisting of conditions and consequences. A set of specific situations (correct or faulted) to which the process rule applies. 

Presentation/Exploration: The process is demonstrated for the student (often in a simulation). The student is allowed to play with the simulation to "see what happens if…". The conditions necessary for each event in the process to occur are shown or told to the student. If the process will apply to a number of different situations, then a number of different scenarios (simulations) are demonstrated to the student or the student is allowed to "play with" a number of different simulations of the process.

Use a systematic method, such as the Uppsala grid, to decide what the various components of the tutorial will be, e.g., laboratory, self-paced instruction, discussion, simulation, or test. Choose media (e.g., graphics, animation, video) and Web tools (e.g., chat, discussion forum) that are effective for the types of learning. Mollenda (2000) has defined a very complete taxonomy of types of learning and their corresponding instructional strategies and online delivery methods:

· For factual knowledge, use rehearsal and mnemonic storage. For online delivery, use Web text pages or Web slide presentations.

· For concept classification, show examples, list critical attributes. For online delivery, present a tutorial with Web text pages.

· For understanding (ideas), show relationships. For online delivery, use a Web slide presentation, Web text pages, or inter-student conferencing.

· For understanding (causal), build a mental model through elaboration process. For online delivery, use a Web site with database.

· In order to recall principles, use rules and examples. For online delivery, present a tutorial using Web text pages.

· To apply the principles, use rules and examples in addition to elaboration. For online delivery, present a tutorial and use inter-student conferencing.

· For recall of procedural knowledge, use demonstration and modeling techniques involving rehearsal and mnemonics. For online delivery, use multimedia CD-ROM.

· Use practice and feedback for the application of procedural knowledge. For online delivery create a multimedia tutorial.

· For generic thinking skills, use simple-to-complex sequencing and elaboration. For online delivery, present a tutorial and create a Web site with database.

· For teaching interpersonal skills, provide a model and give practice opportunities and feedback. For online delivery, use videoconferencing, and inter-student conferencing.

· For teaching attitudes, provide a model followed by practice with feedback. For online delivery, use videoconferencing, and inter-student conferencing.

· For training motor skills, provide a demonstration and model followed by practice with feedback. For online delivery, use streaming video and videoconferencing.


Motivation 

	PRIVATE
In general, using the Web to motivate learners involves stimulating their curiosity and holding their attention. You can accomplish this by considering several motivational theories as you design your course. One theory states that learners are much more motivated to complete a web course it if contains interesting content, provides supportive and enjoyable social settings, and engages them in personally meaningful tasks with clearly relevant information. (Duchastel, 1996).

Keller (1987) has developed the ARCS model to express his theory on motivating learners. His model comprises four components that contribute to the interest and efforts a student devotes to learning. The components are: 

1.Attention 
2.Relevance 
3.Confidence 
4.Satisfaction. 

NOTE: The Learning Systems Institute (LST) at Florida State University collected these guidelines. 


	PRIVATE
Instructional Designer:
As you prepare your course for the Web, consider these guidelines which follow Keller's ARCS model:

Attention:
· Use novel approaches, inject personal and/or emotional material into the course to create curiosity (Keller, 1987).

Examples 

- Build interactivity into the instruction by providing quizzes, email, setting up chats, and using bulletin boards. You may find it helpful to provide conferencing ability, as well, to allow learners to interact with each other (Visser, 1998).

- Use a variety of media to present information, when appropriate, by adding video, animation, and audio (Visser, 1998). (Keep in mind that some of your learners may encounter accessibility problems, so offer a variety of methods to retrieve course materials.) 

- Use good screen design that is attention getting and interesting, easy and straightforward (Visser, 1998).

· Increase curiosity by asking questions, creating paradoxes, generating inquiry, and nurturing thinking challenges (Keller, 1987).

Examples 

- Send learners to Web pages that present conflicting opinions or views (Visser, 1998).

- Send challenging and provocative messages that learners are not expecting and may not be prepare to answer quickly or easily (Visser, 1998).

· Sustain interest by varying presentation styles, human-interest examples, and unexpected results (Keller, 1987).

Examples 

- Use frequent short questions or include challenging statements to help learners reflect on the course content (Visser, 1998).

- Show real interest in learners' progress through the course by complimenting answers or responses they have made or by commenting on their ideas (Visser, 1998).

Relevance:

· Make the materials and concepts familiar by providing concrete examples and analogies related to the learners' work (Keller, 1987). 

Examples 

- Provide responses that relate to the learners' daily activities (Visser, 1998).

- Try to apply instruction to real world scenarios (Visser, 1998).

- Demonstrate how the instruction relates to the learners' future goals (Visser, 1998).

· Make instruction responsive to learner motives and values by providing personal achievement opportunities, cooperative activities, leadership responsibilities, and positive role models (Keller, 1987).

· Adapt course requirements to the learning style of the student (Visser, 1998).

Example

- Provide different ways to accomplish the goals of the course (Visser, 1998). This may involve sending learners to a different Web site to take a self-discovery test. When they return with interesting information about themselves, they may recognize that the course offers countless ways to accomplish the learning goal from which they can determine how they achieve it. 

· Provide statements or examples of the usefulness of the instruction, and present goals or have learners define them (Keller, 1987).

Examples 

- Explain in detail why learners have to do certain things (Visser, 1998). 

- Provide clear statement of the objectives of the course so the learners know what they must achieve and how this achievement will be measured (Visser, 1998).

- Provide sample assignments (Visser, 1998).

Confidence:

· Establish trust and positive expectations by explaining the requirements for success and the evaluation criteria (Keller, 1987).

Examples

Inform learners in detail about what is expected of them by describing: 

- The objectives of the course/lesson 

- The standards of performance as they apply to the organization of assignments and the marking/grading criteria (Visser, 1998).

· Provide multiple varied and challenging experiences that increase learning success (Keller, 1987).

· Introduce feedback loops to allow learners to catch up or to note their progress or improvement (Visser, 1998). 

Example

- Use a pre-test. Do not include the pre-test score in grade tallies but do re-use the test at certain key periods to demonstrate to learners how much more they know than when they began. 

· Use techniques that offer personal control (whenever possible), and provide responses that attribute success to personal effort (Keller, 1987).

Examples 

- Require learners to submit their first assignment early in the course. This not only keeps learners from losing confidence (this often occurs when learners delay turning work in), but an early assignment lets them find out quickly those skills that need improvement (Visser, 1998).

- Build in frequent summaries and reviews (Visser, 1998).

- Use email, conferencing, bulletin boards, and online chats to provide opportunities for the learners to interact with the instructor, other learners, and the instructional material (Visser, 1998).

Satisfaction:

· Provide problems, simulations, or work samples that allow learners to see how they can solve "real-world" problems (Keller, 1987).

Example

- When instructionally relevant, use virtual worlds/realities to stimulate the learning experience (Visser, 1998).

· Use verbal praise, real or symbolic rewards, and incentives, or let learners present the results of their efforts to reward success (Keller, 1987).

Examples 

By trying hard to achieve an objective, learners will experience satisfaction. You can increase the learner satisfaction by:

- Sharing completed work with others, especially at other institutions (after gaining author's permission)

- Using fair rewards based on the quality of the work produced

- Encouraging collaboration among learners as they develop and use Web-based assignments (Visser, 1998).

· Ensure that performance requirements match stated expectations, and provide consistent measurement standards for all learner tasks and accomplishments (Keller, 1987).

Examples

- Use many of the interactive features of the Web to keep learners informed about their progress through the course (Visser, 1998). You could provide a checklist, a measuring cup, or some other animated visual graphic to illustrate how much they have completed and what they still have to do.

- Remind them often that they are working hard towards a goal (Visser, 1998). 

- Make it easy for them to review their grades and assignments (Visser, 1998).


Content Relevance 

	PRIVATE
Given the subject of the course, you might want to know if your goals are appropriate. Is the content current, relevant, complete? (Malik, 1996). 


	PRIVATE
Instructional Designer:

· Make instruction relevant and tailor it to the learners' knowledge of the subject matter (Shenot, 1999).

· Develop relevant instruction that takes into account the learners' needs, interests, and motivations (Shenot, 1999). 

· Tailor the instruction to the learners' technical capabilities (skills, access, training and support required) (Dougherty & Ellibee, 1995; Shenot, 1999). 

· Form instruction that is relevant to the learners' demographics (occupation, age, education, socioeconomic group) (Shenot, 1999). 

· The content should contain applications of knowledge to real world predictable situations, and to real world unpredictable situations (Dembrowski, 1999).

Content Accuracy

Accurate instructional content increases instructional quality and credibility. Often instructional designers use subject-matter experts to ensure that content is consistent with current or desired work methods or state-of the-art thinking on the subject matter.


	PRIVATE
Instructional Designer:

· In the initial stages of development, ensure that content quality is evaluated by institutional committees, reference to curriculum guidelines, or other means (Lawhead, et al., 1997). 

· Ensure the content is mathematically and factually accurate (DoDEA, 2000). 

· Ensure your links are correct and are kept up-to-date (Lee, 1996). 

· Develop a method for determining when course content needs updating (Lawhead, et al., 1997). 

· Ensure that the content is not likely to become outdated by selected examples or slang phrases (DoDEA, 2000). 

· The content should be without cultural, gender or racial bias (DoDEA, 2000).


Animation 

	PRIVATE
Animation and 3-D graphics create new visualizations and provide the student with more natural interactions with the computer. They can enhance learning if they support human perceptual and cognitive processes that are critical to the learning task (Hamel & Ryan-Jones, 1997). 

Motion or action used primarily to enhance the realism of the presentation does not appear to have a significant effect on learning (Anglin, Towers, & Levie, 1996).

Animation and 3-D graphics have a variety of uses, which include: showing continuity in transitions, indicating dimensionality in transitions, illustrating change over time, multiplexing the display, and enriching graphical representations (Nielson, 1995). 


	PRIVATE
Instructional Designer:
· Use animation sparingly. Small and simple animation may be more effective than large, complex animation (Rieber, 1990a; Venezky & Osin, 1991; Rivlin, Lewis, & Davies-Copper, 1990).

Examples

- Zavotka (1987) reported that subjects preferred wire frame rotating images because they contained useful spatial information, but the images were very confusing to them unless they had previously seen solid views of the object.

- The number of meaningful parts of the visual image should not exceed five, so as not to exceed the limit of "chunks" of meaningful information that can be retained in short-term memory (Cavanaugh, 1972). A meaningful visual "chunk" is an easily recognizable, familiar pattern such as a triangle or a knob.

· Allow learners to have control over views of a three-dimensional (3-D) object and additional textual elaboration (Hamel & Ryan-Jones, 1997).

Example

- McConathy and Doyle (1990) refer to an electronic textbook for teaching histology to medical students. Students can call up from a menu an image with no labels or text. They can then indicate which particular image on the display they would like more information about or select a higher magnification of that image.

· When learners have control of viewing, provide guidance to the learner on effective viewing strategies (Hamel & Ryan-Jones, 1997).

Example

- Kinzie & Berdel (1990) suggest that, at the conclusion of an exercise, learners be given feedback about possible learning strategies that were available to them. The feedback may point out where instructional features were underutilized and where they would have been useful. The objective is to help learners gain expertise in managing their own learning.

· Use animation to increase spatial skills (Zavotka, 1987).

· Use animated visuals and text only on certain tasks where it is likely to support human perceptual and cognitive processes (Baek & Layne, 1988; Hamel & Ryan-Jones, 1997).

Examples

- Wetzel, Radtke, & Stern (1994) suggest that the benefits of motion would probably best be realized in operator tasks or in maintenance, repair, and assembly tasks. 

- Reigeluth and Schwartz (1989), based on their survey of the literature, prescribe 3-D simulation for physical procedures when physical movement is to be learned. Moreover, animation has been used to successfully teach functional behaviors of mechanical or electronic systems and to demonstrate troubleshooting procedures (Laesecke, 1990; Park, 1994; Park & Hopkins, 1993; Rieber, 1990a).

· Use animated flowcharts or diagrams when demonstrating the relationships between abstract or theoretical concepts (Park, 1994; Park & Hopkins, 1993; Riches, 1990; Rieber, 1990a, 1994).

· When rotating objects, rotate at a slow rate (about equal to the viewer’s rate of mental rotation) (Hamel & Ryan-Jones, 1997).

Example

- Sollenberger and Milgram (1993) found that visualization of a tree structure of blood vessels in the brain was better at slower rotational rates as long as the rate wasn’t so slow as to remove the apparent motion effect.

· Direct the audience's attention to important parts of animated instruction (Hamel & Ryan-Jones, 1997).

Examples

- Pointing out the critical visual elements in a static form before a viewer sees the entire sequence in motion may help the learner to learn the important parts of the procedure (Wetzel, Radtke, & Stern, 1994).

- Rieber (1991) showed that students given animated presentations of lesson content outperformed students receiving static presentations, but only when the animated lesson frames were presented in groups, or chunks of textual and visual sequences. In each visual chunk, students were properly cued and guided to attend to the information and had as much time as they needed to view the animated display. Furthermore, he concluded that if animation is interspersed with text, that the viewers be given enough time to attend to the relevant details of the animation.

· When using 3-D objects, provide aids to enhance the 3-D interpretation of the object (Hamel & Ryan-Jones, 1997).

Examples

- Blinn (1990) found success using this principle in the development of the television series, The mechanical Universe, which used animation as a tool for instruction in physics. Blinn found that 3-D objects provided needed information, but were difficult for the viewer to interpret, and so he presented an additional 2-D view of the image to make it more understandable. Thus, presenting 3-D views and 2-D views of an object helped the learner. 

- McConathy & Doyle (1990), in their design of interactive displays in medical art, found that the impression of space could be enhanced by slanted views that are neither directly horizontal nor vertical, but failure to establish viewer orientation compromises the communication of the visual. Therefore, they found that when showing unusual oblique views of an object, it is helpful to use landmarks or graphic elements to establish viewer orientation.

· Use animation as a visual analogy or cognitive anchor for the instruction of problem solving (Mayer and Anderson,  1992; Park, 1994; Park & Hopkins, 1993; Rieber, 1990b, 1991a, 1991b). 

· Include practice and feedback in animated instruction where appropriate, such as in animated procedural instruction (Hamel & Ryan-Jones, 1997).

Example 

- Towne & Munro (1991) have designed an intelligent tutoring development system to facilitate the production of interactive instruction in the operation and maintenance of complex systems. In one instance, the tutor can inform a learner about an error, give a second chance, and show the correct answer by automatically highlighting an object.

Web Developer:

· Compress animation files so that they can be fully downloaded in a reasonable amount of time (Lynch & Horton, 1997).

· Provide alternate pages with static text when the client has animation turned off (Microsoft, 2000).


Audio 

	PRIVATE
The main benefit of audio is that it provides a channel that is separate from that of the visual display. Speech can be used to offer commentary or help without obscuring information on the screen (Nielson, 1995). 


	PRIVATE
Instructional Designer:
· Present written instructions audibly to enhance the student's learning (Hartley, 1993).

· Use audio to draw and hold learners’ attention to the most important parts of the screen, complement the visual information on the screen, support the learner reading the text on the screen, and help make sense of temporally-based presentations (Aarntzen, 1993).

· For best learning results use auditory narration as the exclusive means for description while simultaneously presenting the visual diagram it is referring to (Kalyuga, Chandler, & Sweller, 2000; Coldevin, 1981, Enerson & Tumey, 1984 as cited in Jaspers, 1994).

· Audio narration with text can cause intra-channel interference due to both being verbal stimuli, so it is not recommended to have audio narration with text (Paivio, 1971 as cited in Lee, 1995).

· Use narration instead of text to direct the viewer’s attention to details of the visual when screen space is at a premium, and additional text would reduce the visual impact of a graphic, (Barron & Atkins, in press as cited in Daniels, 1995).

Example

- Consider a program dealing with artistic details and attributes. Text often is used to guide the viewer to specific attributes. Narration would allow the viewer to concentrate on the visual image rather than moving from text to visual. In addition, the focal point of the screen, the image, is able to occupy more screen space.

· Use audio to describe a diagram if its meaning cannot be ascertained from the diagram itself (Kalyuga, Chandler, & Sweller, 2000).

· Use auditory narration opposed to textual description when describing scenes of animation. This auditory narration should be the only descriptor of the animation. The audio narratives can be used for both concurrent and sequential presentations (Mayer & Moreno, 1998 as cited in Mayer & Moreno, 2000).

· If using an auditory narration, keep it as the sole auditory input (Mayer & Moreno, 1998 as cited in Mayer & Moreno, 2000).

Example

- The playing of background music while simultaneously giving auditory narration is distracting.

· Auditory information disappears immediately after it’s production, so it is necessary to allow the learner to repeat the audio information. The repetition of audio can be learner or computer driven (Aarntzen, 1993).

· A long piece of audio narration should be divided into many small parts and stored as such. When the learner wants to repeat only one segment, it will not take as much time as repeating the whole piece of audio (Aarntzen, 1993).

· The reading of on-screen text allows the learner to pace himself and backtrack easily in order to review points previously missed, so if audio information is used be sure to keep the text as detailed as the audio (Reiser & Gagne, 1983 as cited in Aarntzen, 1993).

· Use a strong, clear voice for the audio because a voice that is difficult to understand will interfere with retention of the information (Hadwiger, 1970 as cited in Jaspers, 1994).

· For the best learning results, the optimal rate of speech is 100 – 140 words per minute (Hoban & Van Ormer, 1970, Travers, 1967 as cited in Jaspers, 1994).

· Use pauses during speech to allow the processing of information by the learner (Goss, 1982 as cited in Jaspers, 1994).

· Use musical interludes, sound effects or different voices to alert the learner to pertinent visual elements, serve as a reminder to stay on task, or to signify transitions to new topics or themes. However, sound effects and music can be distracting if used too much (Daniels, 1995; Aarntzen, 1993).

Example

- The use of a chime to indicate a new topic is being introduced.

Web Developer:

· Compress audio files (Lynch & Horton, 1997).

· Always record and edit at the highest resolution your equipment is capable of performing. When you find you must down convert to a lower resolution or sample rate, or from stereo to mono to meet the requirements imposed by the bandwidth of your typical Internet audience, determine the best conversion path for the specific recording (Purcell & Hemphill, 1997; Powell, 2001).

· When doing down sampling operations on the same file, always start fresh from the highest-quality version of the recording (Purcell & Hemphill, 1997).

· When down sampling voice files, they can be sampled much lower than music wav files (Purcell & Hemphill, 1997).

· If the recording does not exploit stereo panning then convert the audio file to mono to half its size (Purcell & Hemphill, 1997).

· Use a narration track with an amplified presence range (2kHz-5kHz) so the audio will be more intelligible and require less volume to be heard over music or sound effects (Woram, 1989 as cited in Daniels, 1995).

· Use digitized speech when good quality of speech is necessary, a lot of storage space is available, and high transfer rates are used. Synthesized speech may be used when unlimited speech is necessary and the quality of speech is not very important (Aarntzen, 1993). 

· Use MIDI files when adding music to Web pages, due to their small file size (McCanna & McCanna, 2000).

· If using automatically playing sound files, be sure to take into consideration the size of the audio file, since learners will need to download it along with the web page (McCanna & McCanna, 2000).

· If using sound files that play automatically be sure to use the different HTML tags for Netscape Navigator and Internet Explorer (McCanna & McCanna, 2000).

Example

- Internet Explorer:

<BGSOUND SRC="sound.wav" LOOP=INFINITE>

- Netscape Navigator

<EMBED SRC="sound.wav" AUTOSTART="true" HIDDEN="true" LOOP="true">.


Video 

	PRIVATE
Video should be used only when it will enhance learning. Some of the possible reasons to use video are to give learners an impression of a speaker's personality, or to demonstrate things that move, such as ballet clips or demonstrations of products which need to show movement, etc. (Nielson, 1995). 


	PRIVATE
Instructional Designer:
· Use video downloads sparingly and judiciously to decrease the wait time (Lynch & Horton, 1997).

· When applicable use audio and a sequence of still images instead of using true full-motion digital video and audio because video requires high compression and size reduction (Lynch & Horton, 1997).

Example

- If you want to use video to show how to cook lasagna, instead of using video, take a bunch of still images and pair them with a good-quality narration of the recipe.

· Use video rather than still photos if the content can be more clearly portrayed with movement (Thibodeau, 1997).

· Keep video clips to a maximum of one minute. Sitting still to watch something that takes more than five minutes should be the rare exception on the Web (Nielsen, 1997).

Example

- Instead of putting an entire 30-minute keynote lecture on the Web as streaming audio or video, put up text files with transcript. Supplement the text with a few photos of the speaker and provide a one-minute audio clip.

· Shoot footage that will handle the compression and size reduction required for delivery on the Web, if true video must be used. Keep away from wide shots; shoot at medium or close range so that the detail of the image will be distinguishable at small sizes. The low frame rates and small viewing size required for web video will not effectively display motion, so don't shoot video that includes much action. The best source video for the web is close-up shots of people talking (Lynch & Horton, 1997).

· Chop up video clips into smaller segments to make sure your audience can access it (Lynch & Horton, 1997).

Web Developer:

· Include information or a link to where plug-ins can be obtained if presenting a file that requires a non-standard viewer. If high-bandwidth is required and plug-ins needed, warn users so that they will not be confronted with unfriendly dialog boxes (Niagara, 1998; Lynch & Horton, 1997).

· Create your video content in the standard formats for operating systems and browser software such as avi, mov, and mpeg. The bother and potential confusion of downloading and installing plug-ins will deter a large percentage of users. Moreover, it is not prudent to create content in a custom file format, which could quickly become obsolete (Lynch & Horton, 1997).

· Set the data rate of your videos slightly lower than the throughput of your user’s connection rate. You want them to be able to watch your movies in real time. For a 28.8 modem, that means a data rate somewhere around two KBps, for ISDN around five KBps, and for T1 lines from five to 40 KBps (Lynch & Horton, 1997).

· Make streaming video downloadable when applicable. Although the wait time is slightly increased, the quality is better than streaming video (Nielsen, 2000).

· Always label how large the video file is to warn users about the wait time (Nielson, 1995).

· Provide learners with status information and controls when presenting multimedia elements (Lynch & Horton, 1997).

Example

- The QuickTime controller bar, though perhaps not aesthetically inspiring, is an extremely effective interface element that provides both controls and status information. It allows learners to adjust the volume of a movie, play, stop, scrub through a movie, and provides information about the movies download status. 


Text and Illustrations 

	PRIVATE
This section is primarily concerned with the role of different kinds of visual illustrations used in conjunction with text, as well as the effects of pictures, graphs, and diagrams on prose learning when they provide a meaningful supplement to text information. It has been documented that subjects learn about one third more from reading illustrated text. Furthermore, readers prefer illustrated text to non-illustrated text even when they do not extract information from the illustrations (Levin and Lentz 1982; Peeck, 1987: Schallert, 1980). 


	PRIVATE
Instructional Designer:
· For simple illustrations, integrate text descriptions into the illustration (Mayer & Moreno, 1998 as cited in Mayer & Moreno, 2000).

Example 
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· Use a combination of text descriptions and interesting graphics to draw the learner into the material (Lynch & Horton, 1997).

· When time is limited for the viewer, use simple line drawings. Too much realistic detail increases the difficulty of extracting relevant features and this difficulty is exacerbated when study time is limited, giving less detailed visuals an advantage (Dwyer, 1972, 1978; Parkhurst & Dwyer 1983).

· When using complex illustrations, use textual prompting to aid the reader in extracting relevant information (Levin & Lentz 1982).

· For lower reading levels use less complex illustrations (Levin & Lentz 1982).

· Use relevant illustrations to increase comprehension and learning. Pictures can be used to facilitate learning, if the pictures are congruent to the learning task. The use of pictures provides a significant, helpful additive to comprehension when the text cannot be easily decoded (Lesgold, DeGood, Levin, 1977; Levin & Lentz 1982; Rieber, 1994; Rohwer & Harris, 1975).

· Use graphics to help make relationships between ideas more apparent (Levin, Anglin, & Carney, 1987).

· Use illustrations to aid in long-term retention. Use graphic aids to form visual mental models of the materials explained by the text (Baek & Layne, 1988; Levin & Lentz, 1982).

· Use diagrams to serve several purposes: for aiding the formation of a representation of the text information, acting as a memory aid for information that has already been read, and for providing new information not given in the text (Hegarty & Just, 1989).

· Use illustrations to convey spatial information. For instance, pictures should be used to provide a spatial, schematic representation of how parts are related to each other (Stone & Glock, 1981).

· Use illustrations to provide concrete examples of abstract concepts. Pictures can be used to clarify difficult-to-understand passages and abstract concepts within passages. Use graphics with or without accompanying text to demonstrate or elaborate on a lesson concept, rule, or procedure (Ausubel, 1963; Dixon & Saltz, 1977; Mayer, 1989).

· Use illustrations as an alternative source of information to provide the reader with an opportunity to clarify textual information (Stone & Glock, 1981).

· Use graphics to focus attention on the important information in the text (Mayer, 1989).


Structure 

	PRIVATE
The structure of a Web environment is considered to be the relationships between the Web pages that together form the Web environment or site (Lee, 1996). 

There are several types of structures for Web sites, each having advantages and disadvantages. Many Web sites are combinations of one or more types. The purpose of the Web site and the intended target audience determines which types are most beneficial (Golas, 2000). If the purpose is to provide a course of instruction, a Web site structure must fit the structure of the course. If the site will serve as an electronic learning center, the designer must determine how the information will be divided into support topics. 


	PRIVATE
Instructional Designer:

· Web sites should always be organized as offshoots of a single home page (Lynch & Horton, 1997).


· Keep the structure consistent, simple, and interesting. Use an organizing metaphor to group related pages into a coherent site, and avoid learners getting "lost in hyperspace" (IBM, 1997; Lee, 1996).

· Choose breadth of menus over depth. When the depth goes to four or five levels, there is a good chance of learners becoming lost or disoriented (Shneiderman, 1998).

Web Developer:

· Use a style sheet (or template) to provide visual consistency across related documents (Golas, 2000; Lee, 1996).

· Keep file names uniform. Since some servers are case sensitive, it is best to put file names in lower case (Lee, 1996).

Example

- template.html and dpie.gif 

· Provide author's name, e-mail address, the copyright mark and year (if appropriate), and the last revision date of the content [month, day, year] on content pages (Cornell, 1997).

· Include the full URL of the page so the source may be recovered if the item is printed (Cornell, 1997).

· Provide a link to the home page on all subsequent pages. Never create a "dead end" page (Cornell, 1997; Golas, 2000; Niagara, 1998).

Linear (or Sequence) structure

This type of organization usually only works for smaller sites (or structured lists like indexes). Long narrative sequences often become more complex, and thus require more structure to remain understandable (Lynch & Horton, 1997). With linearly structured sites, the learner is compelled to follow an instructional sequence planned by the instructional designer (Golas, 2000).
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(Lynch & Horton, 1997)

· Present the pages in a linear narrative ordering them in a chronological or alphabetical fashion (Lynch & Horton, 1997).

· Use a linear structure when the instructional objective is to develop initial knowledge by providing facts, procedures, or rules (Golas, 2000).

· Use a linear structure to organize a Web environment when the content is not too complex, when the users are novices in the field, and when the information or instruction is sequential in nature (Remmers, 1998).

· If the site is more complex, one can organize it in a sequence even if each page in the main sequence has one or more links to pages of parenthetic information, or (external) links to additional information at other Web sites (Lynch & Horton, 1997). 


Grid structure 

A grid structure is used to correlate variables, such as a time line of historical information, in a number of standard categories such as "events," "technology," "culture," etc. To be successful, the individual units in a grid must share a uniform structure of topics and subtopics. The topics often have no particular hierarchy of importance (Lynch & Horton, 1997; Remmers, 1998).
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(Lynch & Horton, 1997)

Example

- "Tuberculosis" is not more or less important a diagnosis than hilar adenopathy, but ideally both case descriptions would share a uniform structure of subtopics. Thus, the user could follow the grid "down," reading about tuberculosis, or cut "across" the grid perhaps by comparing the "diagnostic imaging" sections of both hilar adenopathy and tuberculosis.

· Use a grid structure when the audience has considerable expertise in the topic and recognizes the interrelationships between the categories of information (Lynch & Horton, 1997).

Hierarchical structure 

Hierarchical structures are especially suitable when the information is complex and can easily be divided into topics and sub-topics (Golas, 2000; Lynch & Horton, 1997). The main topics should always be organized as offshoots of a single home page (Lynch & Horton, 1997).
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(Lynch & Horton, 1997).

· Use menus and sub-menus to divide general concepts into more specific ones (Lynch & Horton, 1997).

· Make links on every page to the homepage and or to the main categories (the second level of Web pages) (de Bra, 1996).

· A hierarchical structure should be used to organize a Web environment when the information is complex, it is possible to divide it into topics and subtopics, and the target group is novices in the field (Remmers, 1998).

· Use hierarchical menus for straightforward tasks in searching (Lai & Waugh, 1995).

· Use a hierarchical navigation approach if the hierarchy is not too deep (ideally 3 levels or less) and the categories make sense to users (IBM, 1997).

Web structure 

Within a web or network structure, the user has almost an arbitrary entrance from one Web page to any other Web page. Users can benefit from the freedom to browse and explore. The web structure stimulates the user to think comparatively and to compare one concept directly with another by going backward and forward through the Web pages (Golas, 2000).

Network structures are often the most impractical structures for Web sites because they are so hard for the user to understand, and users can become lost easily or disoriented. However, it is a good structure for highly experienced users seeking higher levels of knowledge, such as understanding complex principles (Golas, 2000; Lynch & Horton, 1997; Remmers, 1998).
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(Lynch & Horton, 1997)

· Use Web structure for small sites dominated by lists of links aimed at highly educated or experienced users looking for further education or enrichment, not for a basic understanding of your topic (Remmers, 1998). 

· A web structure is used to organize a Web environment when the information is complex, the users are experts in the field, and when the pieces of information are highly interrelated (Remmers, 1998).

· Decrease fragmentation of information on discrete pages by providing relational aids (Oliver, Herrington and Omari 1996).

Example

- Links can show an associative relationship between two nodes of information as well as provide a means to transverse. 

· Use network-structured documents to improve search accuracy, though not efficiency (Lai & Waugh, 1995).

· Embedded menus may be used when search tasks are mostly complex and not fully known and the designers wish to encourage in-depth searching behavior (Lai & Waugh, 1995).


Empirical structure 

The empirical structure uses the analogy of a familiar physical structure to organize the Web pages of a site (Oliver, Herrington, and Omari,1996). The site is much like a building with a lobby, classrooms, and practical rooms. Like a hierarchical structure, this type often shoots off from one homepage (which could be the main entrance or lobby of a building). From the lobby, users can enter various rooms, from which they can enter again other rooms or go back to the lobby (Lynch & Horton, 1997; Winnips, 1996).

· The homepage and the main pages should be linked to every available other page (Winnips, 1996).

· An empirical structure is used to organize a Web environment when a less-abstract view of the content is needed and when the users are novices in the field (Remmers, 1998).

· Combine several types of structures into the empirical structure when the site is complex (Lynch & Horton, 1997). 


Hyperlinks
	PRIVATE
Hyperlinks point to internal pages in a Web site or to sites outside. Learners cannot always remember what they want and need, so it is your job to guide them, and guide them well. Hyperlinks with greater amounts of explanation (or context) are superior to shallow links. If learners must click from page to page looking for what they want, they will forget what they are looking for (or they will get distracted) (Remmers, 1998; Rhodes, 1998). 


	PRIVATE
Instructional Designer:

· Use the surrounding text to tell learners where a link goes and what it will show them so they don’t waste time. Choose meaningful words, short phrases, or graphics to represent the link. Add explanatory text when additional information is desirable (IBM, 1997). 

· When placing a link phrase into a sentence, write the sentence as you normally would, and place the link anchor on the most relevant word in the sentence (Lynch & Horton, 1997). 

Example

- Poor: Click here for more information on placing links within your text.

- Better: Web links are powerful, but may also cause problems if they are placed carelessly.

· Put only the most salient and interesting links within the main body of your text. Avoid writing a paragraph and filling it full of links. Group minor, illustrative, parenthetic, or footnote links at the bottom of the document where they are available, but not distracting (Lynch & Horton, 1997).

Web Developer:

· Include file size information and a warning statement when a link transfer will be slow (i.e., larger than 100K). Use progress indicators to show the status of lengthy operations (IBM, 1997; Cornell, 1997).

· Make the names of links and representative icons clear and as similar as possible to the actual titles of the Web pages. The titles of the Web pages, as well as their links should be named consistently throughout the environment (Eekma, & Collis, 1996; WSDOT, 2000).

· Include return links to a table of contents at the top of the page and at breaks in the text for longer Web pages (Cornell, 1997).

· When establishing links using a mailto hypertext reference (HREF), use the e-mail address as the link (Cornell, 1997). 

· Use a relative URL if a document or image link is in the same directory as the main document. If the link is on an external server use the full absolute URL (Lee, 1996). 

Example

- Relative: 

<a href="dpie.html"> 

- Full: 

<a href="http://www.dpie.gov.au/dpie/dpie.html"> 

· Use a consistent hyperlink color. When a learner is browsing a site, they need uniformity in link colors to avoid confusion (WSDOT, 2000).

· To keep learners focused, avoid the use of flashing or blinking hypertext or images since they are distracting (WSDOT, 2000).

· Periodically review links to ensure that they still go where they are intended to (IBM, 1997).

· Only construct a usable link when the content is ready and in place. Avoid using "under construction" images or "watch this space" wording (Niagara, 1998).


Navigation 

	PRIVATE
In order to navigate through a Web environment successfully, users need to be able to answer the following questions: Where am I? How did I get here? What can I do here? Where can I go? How do I go there? Users continually report one problem when viewing complex Web sites, they feel themselves to be lost in "hyperspace" (de Bra, 1996; Fischer & Mandl, 1989; IBM, 1997; Marchionini, 1988; Morariu, 1988). 


	PRIVATE
Instructional Designer:
· Develop a navigation flow that your learners can follow easily without getting lost. Sketch out the flow relationships either using a flow-charting tool or a simple paper-and-pencil sketch. Define the overall navigational structure of your Website early, and put your content into this structure as it is created. This strategy will help you see how and where your content will appear in the learner's context, preventing last minute surprises (IBM, 1997).

· To keep the navigation flow simple and easy to follow, there should be no more than five levels and preferably fewer than three (IBM, 1997).

· Make the navigation framework of a site clear and visible, (e.g., use an advance organizer) so that learners can navigate easily through the presentation and resume their structured browsing without confusion (Golas, 2000; IBM, 1997). 

· Use navigation aids to keep the learner’s attention focused on relevant tasks within the environment while suggesting navigational options available to them (Stevens & Stevens, 1996).

· Each page of the environment should show the user how they got there in a clear and consistent way; this can be done by the use of titles, headings, image maps, text marks (highlighted links), history lists, and the use of titles and subtitles (Eaton, 1996; Remmers, 1998).

· In complex sites with dozens of topic areas, it is not practical to load up the home page of a Web site with dozens of links. Too many links on a page may decrease comprehension of information contained in a site (Golas, 2000; Lynch & Horton, 1997).

· Use visual feedback that confirms that an action initiated by a user has been completed (IBM, 1997; Norman, 1988).

· The preferred number of navigational elements on a     screen is five, plus or minus two (Golas, 2000).

Web Developer:

· Represent the navigation elements consistently across the site. Have a representation formula that is designed and applied to all the navigation elements in the site (Golas, 2000; IBM, 1997). 

      Example

- Use cascading style sheets to change style aspects, such as fonts and colors, without compromising the document's structure (Golas, 2000).

· Make it easy to go to landmark pages (Nielsen, 1997).

· Incorporate at least one navigational element on each page (de Bra, 1996; Lee, 1996). 

Examples

- Titles, headings, signal words, illustrations, overviews of the structure, advance organizers, introductions, lists of contents, (information about the destination of a link), bookmarks, history lists, indexes, guided tours, embedded menus, tables of contents, search engines, or "Return to Top", "Return to Table of Contents" etc.

· Make each page show which sub-site it belongs to and its current location within an organization (Golas, 2000; Nielsen, 1997; IBM, 1997).

· Use default colors for links and visited links (Nielsen, 1997).

· Make navigation functions obvious and underline links. Make navigational elements clear enough to allow a learner to infer its function from its appearance. Their appearance should help learners understand that their purpose is for navigating through the presentation (IBM, 1997; Norman, 1988).

Example

- Use a blue button with a label indicating the destination of the link.

· Do not rely solely on the navigation controls in the browser (IBM, 1997).

· Every page of a site should include the title, author, and institutional affiliations, revision date or time stamp, links on each page to move user to next or previous page of sequence, and a link to the local home page (Lynch & Horton, 1997; WSDOT, 2000). 

· When using an internally linked table of contents, place it directly below the banner, so it appears on the first screen (Cornell, 1997).

· If the page requires three Page Up's or three Page Down's, use top-of-page and bottom-of-page internal anchor links with navigation buttons (Niagara, 1998).


Background 

	PRIVATE
Web background colors offer a "zero-bandwidth" means to change the look of your pages without adding graphics. They also allow you to increase the legibility of your pages, tune the background color to complement foreground art, and to signal a broad change in context from one part of your site to another (Lynch & Horton, 1997). 


	PRIVATE
Instructional Designer:
· Avoid colorful or visually complex background textures/wallpapers because they are unprofessional, compete with text, and take long to download (Lee, 1996; Lynch & Horton, 1997; WSDOT, 2000).

· Create a solid, consistent and simple contrast between foreground and background (Lee, 1996; Lynch & Horton, 1997; WSDOT, 2000).

Example

- For a colored background, use a dark color, such as dark blue (Lee, 1996; Lynch & Horton, 1997; WSDOT, 2000).

· Use highly saturated primary colors in regions of maximum emphasis, and even there, use them cautiously (Lee, 1996; Lynch & Horton, 1997; WSDOT, 2000).

· To eliminate glare, use a pale pastel, like pink or lilac instead of white (Wells, 1992).

· The following color pairings are recommended: dark blue or black on white; white, yellow, or green on black; white or yellow on blue. Avoid the following color pairings: yellow on white, blue on black, yellow on green (WSDOT, 2000).

Web Developer:

· Limit background graphic file sizes to 20k or LESS to minimize download time (Lynch & Horton, 1997; WSDOT, 2000). 


Graphics 

	PRIVATE
The primary task of graphic design is to create a strong, consistent visual hierarchy, where important elements are emphasized, and content is organized logically and predictably. Graphic design is visual information management using the tools of layout, typography, and illustration to lead the reader's eye through the page (Lynch & Horton, 1997). 


	PRIVATE
Instructional Designer:
· Use graphics sparingly. Use them primarily when you need to get your message across (IBM, 1997; Cornell, 1997). 

· Use small graphics. However, avoid too many small ornamental graphics and "monster" graphics (University of Maryland, 2000; WSDOT, 2000). 

· Take advantage of using graphics more than once. When a browser comes across a reference to a graphic that is already loaded, it shows it immediately rather than wasting time downloading it again (IBM, 1997; Lynch & Horton, 1997). 

· Use an appropriate balance of graphics that attracts the eye with a visual contrast. A dull page of solid text will repel the eye as a mass of undifferentiated gray, but a page dominated by poorly designed or overly bold graphics or type will also repel sophisticated learners looking for substantive content (Lynch & Horton, 1997).

· Provide a unique visual identity to your Web site. Use a consistent "signature" graphic and page layout that allows the reader to immediately know what the main point of the document is, and what (if any) relationship the page may have to other pages (Lynch & Horton, 1997).

· Place an appropriate amount of space between your images because you don’t want the images to be crowed (WSDOT, 2000).

· To avoid any copyright violations, obtain owners written consent when using their picture, drawing, video, movie, or audio (Niagara, 1998). 

· Make things that look like buttons, work like buttons (WSDOT, 2000).

· Avoid the use of drop shadows and gradations on your artwork. Both tend to look poor on low-end monitors at 256 colors. When they are necessary, keep the drop shadows small (1 or 2 pixels out), and either don't blur the edge or blur just a tiny bit (University of Maryland, 2000).

Example

- When designing flat color art, start with the web palette that contains the web safe 216 colors which work on both PC's and Mac's (University of Maryland, 2000).

Web Developer:

· Use transparency when you want a graphic to look like an object rather than a rectangle. Transparency also works with simple diagrammatic graphics and with complex shapes (IBM, 1997; Lynch & Horton, 1997).

· Use GIF format for simple graphics that use low color depths, small photo-like images, line art diagrams, navigation graphics, or any graphic that contains text. The largest number of colors that a GIF can contain is 256, but using fewer gives you a smaller file size. GIF images also look better than JPEGs and support transparency and interlacing (IBM, 1997; Lynch & Horton, 1997; University of Maryland, 2000).

· Include the ALT option for people who have browsers (such as Lynx) that can't make sense of images. Images should have ALT text that conveys important information in the image using simple text for simple images. For complex images, provide a link to a separate page with a more detailed description (Lee, 1996; Lynch & Horton, 1997; Microsoft, 2000; Niagara, 1998).

Example

- <IMG SRC="http://www.dpie.gov.au/gifs/pienet_home.gif" "ALT="DPIE Home Page">

Displays as: 
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 with images

Displays as: DPIE Home Page without images

· Use interlacing when you want the graphic to fill its designated area faster and become more focused as it loads. Remember the most important benefit of interlacing is that it gives the reader a quick preview of the full area of the picture (IBM, 1997; Lynch & Horton, 1997). 

· The main document should not contain graphics that are larger than a screen. Images should not be wider than 476 pixels (Lee, 1996). 

Example
- Graphic "safe area" dimensions for layouts designed to print well should use a maximum width of 535 pixels and maximum height of 295 pixels. Alternatively, graphic "safe area" dimensions for layouts designed to maximize screen usage should use a maximum width of 595 pixels and a maximum height of 295 pixels (Lynch & Horton, 1997).

· For larger graphics provide notes on the size, or warnings that particular pages are full of graphics and will take longer to download (Lee, 1996; Lynch & Horton, 1997).

· Use JPEG format for complex photographic images that demand many colors and subtle color shifts (like gradations) (IBM, 1997; University of Maryland, 2000).

· When using graphics for cosmetic reasons rather than for informational reasons, use the ALT option but do not enter any text between the quotation marks (Lee, 1996): 

Example

- <IMG SRC="flower.gif" ALT=""> 

· Start your images in the RGB format (Red Green Blue, as opposed to CMYK). [RGB is often the default setting of most image programs.] Convert images at the last minute to JPEG (JPG) or GIF. Save the original image separately for the inevitable later modification (University of Maryland, 2000).

· All web images should be 72 dpi, period. (The ONLY exception is when you need to put images up deliberately for download by your learners, and your learners must have high-resolution pictures accessible through the web. Bottom line: Find another way to provide high-resolution images to your learners.) (University of Maryland, 2000)

· Larger photos should begin with an image no larger than 150x150 pixels with a link to the full-sized version, with some warning on file size (Niagara, 1998). 

· Use JPEG format for images that will not be degraded by compression such as photos and art with smooth color and tonal transitions, and few areas of harsh contrast or sharp edges (Lynch & Horton, 1997). 

Example 

- When saving JPEGs, choose 1, 2 or 3 as your compression quality (1 might be too low). Keeping the compression low slightly erodes the quality of your images, but also greatly saves in file size. Two or three kilobytes can make a big difference! Start saving your images at the lowest quality and work up from there, until something looks good enough for you (University of Maryland, 2000).

· Prevent the ALT text from forming columns; either (a) put images on separate lines or (b) use delimiters around the ALT text or (c) don't specify the image's HEIGHT and WIDTH attributes (Lynch & Horton, 1997). 

· Put HEIGHT and WIDTH tags into your HTML image source tags in order to tell the browser how much page space to devote to the graphic. It also allows the learners to see the basic page layout quickly and can start to read your page while the graphics are downloading (Lynch & Horton, 1997; Cornell, 1997). 

· All photos and images should be retained in an image sub-directory of your main Website's directory (Niagara, 1998).


Image Maps 

	PRIVATE
Image maps offer a means to define multiple "live" link areas within a single graphic on a Web page. Thus, you can make a banner graphic for the top of your page, and imbed multiple "button" areas within the graphic (Lynch & Horton, 1997). 


	PRIVATE
Instructional Designer:
· Use image maps because they offer an effective combination of visual appeal and when used properly, provide space-efficient functionality (Lynch & Horton, 1997).

· Use image maps to overcome the vertical, list-oriented, graphically inflexible norms of conventional Web pages built with standard HTML tags. Image maps should incorporate multiple links into a graphic illustration, such as this anatomic example (Lynch & Horton, 1997).
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· Use useful ALT text (Microsoft, 2000). 

Web Developer:

· Use client-side image maps whenever the client supports them (Microsoft, 2000). 

· Use TITLE attributes to name AREA fields in client-side image maps (Microsoft, 2000).

· Provide text links in addition to any image map, either in-line or at the bottom of the page (Microsoft, 2000). 


Editorial Style 

	PRIVATE
Web pages share similarities to individual pages in print publications, but because Web pages may be accessed directly with no preamble, Web pages must be more independent than print pages. Too many Web pages end up as isolated fragments of information, divorced from the larger context of their parent Web sites through lack of essential links, and the simple failure to properly inform the reader of their contents (Lynch & Horton, 1997). 

Learners like summaries and the inverted pyramid style used by journalists, where the most important information is presented first; and learners generally prefer writing that is concise and objective (Morkes & Nielsen, 1998). 


	PRIVATE
Instructional Designer:

· Put the most important information near the top of the page where it can be read without scrolling (IBM, 1997; Morkes & Nielsen, 1997).

· Order the information on the page according to specific criteria such as sequence of use, frequency of use, and importance (IBM 1997). 

· Use position, font size, and color to draw attention to the headings and other important information (IBM, 1997).

· Proofread documents to insure correct spelling and grammar, and have others read and comment on them before putting them out for the world to view (Cornell, 1997; IBM, 1997).

· Use simple and informal writing, and communicate in the learner's vocabulary. The information on the web pages should be easy to understand (IBM, 1997; Kearsley, 1988; Morkes & Nielsen, 1997; Remmers, 1998).

· Follow a consistent writing style. Use consistent voice, grammar, and notation throughout your site (IBM, 1997).

· Present your message efficiently and effectively. Be brief and to the point. Edit your text down to the minimum required to make your point clearly. Sentences are simple when they are short (12-20 words), when the active voice is used, and when positive forms are used (Golas, 2000; Morkes & Nielsen, 1997; WSDOT, 2000).

Example

- Original: Facilities management also portends high growth. To be sure, microprocessors can be found today in electronic thermostats, intercom systems, automatic sprinkler systems, stand-alone light timers and alarm systems that are linked to a central monitoring station. However, picture a home network that ties all these things-and more together into a coordinated facilities and environmental control system..... 

- Rewritten: Facilities management also will rely on new devices. Electronic thermostats, intercom systems, automatic sprinkler systems and alarm systems all will be tied into a coordinated control system linked to a central monitoring system.... (Morkes & Nielsen, 1998).

· To be more concise, use lists where possible (Lynch & Horton, 1997).

Web Developer:

· Web page titles are designated in the HTML document head section with the "TITLE" tag. The title is crucial, because the title becomes the text for any bookmarks the reader makes to your pages. The page title should: 1) incorporate the name of the organization or Web site; and 2) form a concise plainly worded reminder of the page contents (Lynch & Horton, 1997).

· Alert learners about file sizes before they begin to download them (WSDOT, 2000).

· Include a Webmaster reference. Every page must include the name and electronic mail address of the data maintainer or web liaison (WSDOT, 2000; Niagara, 1998).


Type 

	PRIVATE
The framers of the original HTML standards were physical scientists who wanted a standard means to share documents with minimal markups aimed at revealing the logical structure of the information. Since they had little interest in the exact visual form of the document, no precise typography and page formatting is possible in current implementations of HTML. In focusing solely on the structural logic of the HTML document, the framers of the Web ignored the need for the visual logic of sophisticated graphic design and typography (Lynch & Horton, 1997). 


	PRIVATE
Instructional Designer:
· Type must always contrast sharply with any background color. Black text on a white (or very light gray) background yields the best overall type contrast and legibility (Lynch & Horton, 1997).

· Use bold, all caps, or italics sparingly. If you make everything bold, then nothing stands out and you end up looking as if you are SHOUTING at your readers (Lynch & Horton, 1997; Lee, 1996).

· Avoid cramming the page with dense text, readers see a wall of gray and their brains will instinctively reject the lack of visual contrast. Just making things uniformly bigger doesn't help at all. Even boldface fonts become monotonous very quickly, because if everything is bold then nothing stands out "boldly." (Lynch & Horton, 1997; Lee, 1996).

· Avoid all-uppercase headlines. They are much harder to read, because words formed with capital letters are monotonous rectangles that offer few distinctive shapes to catch the reader's eye. We read primarily by recognizing the overall shape of words, not by parsing each letter and then assembling a recognizable word (Lynch & Horton, 1997):
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· Use downstyle (capitalize only the first word, and any proper nouns) for your headlines and subheads. Downstyle headlines are more legible, because we primarily scan the tops of words as we read (Niagra, 1998; Lynch & Horton, 1997): 
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Notice how much harder it is to read the bottom half of the same sentence (Lynch & Horton, 1997):



[image: image11.png]LACHLLILILY WL LIWD WAL LW LURS WL vy




· 
Use regular, repeating patterns established through carefully organized pages of text and graphics to help the reader to quickly establish the location and organization of your information, and increase the overall legibility of your pages. When your content is mostly text, typography is the tool you use to "paint" patterns of organization on the page. The first thing your reader sees is not the title or other details of the page, but the overall pattern and contrast of the page. The reader's eye scans the page first as a purely graphic pattern, then begins to track and decode type and page elements (Lynch & Horton, 1997).

· Settle on as few heading styles and subtitles as are necessary to organize your content, then use your chosen styles consistently. The fact that HTML provides six levels of headings doesn't mean that you should use six levels of headings in a single page (Lynch & Horton, 1997). 

· Use the headline style (bold, capitalizing the initial letters) for: 1. Document titles 2. Other web sites 3. Titles of documents referred to within the text 4. Proper names, product names, trade names (Lynch & Horton, 1997). 

· Use downstyle (bold, capitalize first word only) for: 1. Subheadings 2. References to other headings within the style manual 3. Figure titles 4. Lists (Lynch & Horton, 1997).

· Good typography depends on the visual contrast between one font and another, and the contrast between text blocks and the surrounding empty space. Nothing attracts the eye and brain of the viewer like strong contrast and distinctive patterns, and you only get those attributes by carefully designing them into your pages (Lynch & Horton, 1997; Cornell, 1997).

· Use the spacing between letters to facilitate letter clarity (figure-ground) and spacing between words and lines to facilitate separation of words and lines (proximity) (Fleming & Levie, 1993).

· All type should be flush left (Niagara, 1998).

· Avoid the use of underbars '_', spaces, or any other special characters. Although they may work with your browser and font combination, they may not work on others (WSDOT, 2000).

Web Developer:

· Use the Headline 1 tag sparingly; use Headline 2 and Headline 3 tags to define sub-headings (Niagara, 1998).

· The recent addition of the "FACE" attribute of the "FONT" HTML tag allows you to specify what typeface the browser should use to render type on your Web pages. You can specify the name of any type font in the "FACE" attribute, but in practice you should stick to the most widely used typefaces for the Macintosh and Windows operating systems. If the typeface you specify is not available, the browser will switch to the default font (most often the default font will be "Times New Roman" or "Times") (Lynch & Horton, 1997).

· To increase the chances that you will get a typeface you are happy with, you can specify multiple fonts in the "FACE" attribute. The browser will check for the presence of each font (in the order given), so you can specify three or four alternate possibilities before the browser defaults to the standard Times Roman font (Lynch & Horton, 1997).

· The table below shows the fonts that come with Windows95 and the Macintosh operating system. If you are going to use the FACE attribute to specify type you should probably stick to the typefaces listed here, and always specify at least one typeface from each operating system (example: Verdana, Geneva) to avoid having the browser render your pages in the default font (Lynch & Horton, 1997).
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Forms 

	PRIVATE
When designing a form, keep in mind who will be filling it out and who will be handling the output. Make the form easy to use for both patrons and staff (Cornell, 1997). 


	PRIVATE
Instructional Designer:

· Include a brief description of the form's purpose near the top, where it will be immediately obvious. The depth of description will depend on the form; it will vary from brief to more detailed as needed (Cornell, 1997).

· Make sure that the information being asked for is reasonably difficult for a user to provide (Cornell, 1997).

· Test the form with patrons to be as sure as possible that it is understandable (Cornell, 1997).

· Show the form's output to staff that will be receiving and working with it, to be sure that the output is complete and useable (Cornell, 1997).

· Include example entries where there might be doubt as to what information should be entered in a form blank (Cornell, 1997).

· Use labels for the form blanks that make it clear what information should be entered (Cornell, 1997).

· Make form blanks large enough to contain the information to be entered (Cornell, 1997).

· Include form blanks for needed address and demographic information (such as email, name, ID number, etc.) as appropriate for the form's purpose (Cornell, 1997).

· Use a pull-down menu to make it easy to select from a group of choices (Cornell, 1997).

· Have both a "Send Request" and a "Clear Form" button at the bottom of the form (Cornell, 1997).


Page Design 

	PRIVATE
The web is simply another publishing medium; good general layout principles must be applied (for example, consideration of the amount of white space) (Niagara, 1998). Proportion and "appropriateness" are the keys to successful design decisions, but those things can only be determined within the context of your overall purpose in developing a Web site, by the nature of your content, and most importantly, by the expectations of your audience (Lynch & Horton, 1997). 

Good page design should focus on important information, attract, and maintain the readers’ interest. It should promote the integration of new information with things you've learned before and help you find and organize information easily by making it easy to navigate through the information (Hannafin, 1997). 


	PRIVATE
Instructional Designer:
· Place particularly important and frequently used data elements on the top of a Web page (Carlow International Inc., 1992; Jones & Farquhar, 1997; Lynch & Horton, 1997; Remmers, 1998; WSDOT, 2000).

· Use a visual axis to determine where textual information should be located (Lynch & Horton, 1997).

Example

- In the West, English readers move from left to right and from the top of the page to the bottom. One should place information accordingly (Lynch & Horton, 1997).

· Establish a layout grid and a style for handling your text and graphics, then stick with it to build a consistent rhythm and unity across all the pages of your site. Repetition is not boring; it gives your site a consistent graphic identity that reinforces a distinct sense of "place," and that makes your site more memorable. A consistent approach to layout and navigation allows readers to quickly adapt to your design, and to confidently predict the location of information and navigation controls across the pages of your site. A carefully organized design grid will increase the reader's confidence that they are using a thoughtfully organized collection of information (Lynch & Horton, 1997).

· Provide a unique visual identity to your Web site (Lynch & Horton, 1997).

Example

- A consistent "signature" graphic and page layout allows the reader to immediately know what the main point of the document is, and what (if any) relationship the page may have to other pages (Lynch & Horton, 1997).

· Keep dense passages (about 60-70 characters) of text in line lengths no wider than reader's comfortable eye span. Wider lines of text require the readers to move their heads slightly, or strain their eye muscles to track over the long lines of text (de Bra, 1996; Lynch & Horton, 1997; Morris & Hinrich, 1996; Remmers, 1998; Siegel, 1997; Youngman & Scharff, 1998).

· Create an appropriate balance between visual elements that attracts the eye with visual contrast. The overall graphic balance and organization of the page is crucial to drawing the reader into your content. A dull page of solid text will repel the eye as a mass of undifferentiated gray, but a page dominated by poorly designed or overly bold graphics or type will also repel sophisticated learners looking for substantive content (Lynch & Horton, 1997). 

· Use subtle pastel shades of colors (typically found in nature) for background or minor elements, especially if you are new to graphic design and color selection (Lynch & Horton, 1997). 

· Avoid bold, highly saturated primary colors except in regions of maximum emphasis, and even there, use them cautiously (Lynch & Horton, 1997).

· Contrast the type from the background color. If you have a dramatic or complex graphic scheme in mind, hire a professional graphic designer to execute it. If you are not a designer and must do things yourself, keep everything conservative, conventional, and simple (Lynch & Horton, 1997). 

· Group the data on the screen to make the screen appear as a collection of smaller identifiable elements. The grouping could be according to importance, frequency of use, topic, chronology, alphabet, tasks, etc (Carlow International Incorporated, 1992; Remmers, 1998). 

· If you choose a graphic theme, use it throughout your site (Lynch & Horton, 1997).

· Place a logo or banner at the top of each page (WSDOT, 2000).

· Navigational Web pages (home pages and menus in particular) should contain no more than about one to four screens worth of information, and should feature local navigational links at both the beginning and end of the page layout. Long Web pages require the learners to remember too much information that is currently scrolled off the screen; learners easily lose a sense of context when the navigational buttons or major links are not visible. (Lynch & Horton, 1997; Cornell, 1997; Niagara, 1998; WSDOT, 2000).

· To determine the proper length for any particular Web page, consider four major factors (Lynch & Horton, 1997):


1. The relationship between the page and screen size.

2. The particular content of your documents.

3. Whether the reader is expected to browse the content online, or to download the documents for later reading.

4. The bandwidth available to your target audience (e.g., how fast is their connection to the Web?).

· In general, you should favor shorter Web pages for (Lynch & Horton, 1997):

1. Home pages, and menu or navigation pages elsewhere in your site.

2. Documents to be browsed and read online.

3. Pages with very large graphics.

· Use longer pages if any of the following reasons are a priority (Lynch & Horton, 1997):

1. Easier to maintain (they are all in one piece, with fewer links).

2. More like the structure of their paper counterparts (not chopped up).

3. Much easier for users to download and print.

Web Developer:
· Use horizontal rules, graphic bullets, icons, and other visual markers sparingly (if at all) to avoid a patchy and confusing layout (Lynch & Horton, 1997).

· Create an efficient design for general (mostly modem-based) Internet audiences. Use careful layouts of text and links with relatively small graphics. These pages load into viewers quickly, even when accessed from 28.8 kbps modems over SLIP or PPP lines, yet these pages still achieve a substantial graphic impact. Documents to be read online must be concise, with the amount of graphics carefully "tuned" to the bandwidth available to the mainstream of your audience. Pages should be designed to ensure efficient loading and retrieval of information (Lynch & Horton, 1997; Niagara, 1998).

· Design the page so that they print well (IBM, 1997; Lynch & Horton, 1997).

· Provide the reader the ability to print multiple pages of a collection (IBM, 1997).

· Use graphic "safe area" dimensions for printing layouts for standard letter size paper and for page layouts designed to use the maximum width of a 640 by 480 pixel screen. For layouts designed to print well: Maximum width = 535 pixels; Maximum height = 295 pixels. For layouts designed to maximize screen usage: Maximum width = 595 pixels; Maximum height = 295 pixels (Lynch & Horton, 1997).

· Use a counter if you want to know how many times your page(s) was accessed, or to look up usage statistics on the server. Counters provide no real information about the browsing user and is largely CPU intensive causing slowdowns on the server and the clients’ workstation. (WSDOT, 2000).

· Design your screen for a resolution of 640 x 480. 640 is the default width most monitors are set to when they are taken out of the box. Many people don't know that they can even change this setting, so it's wise to design to a maximum width of 640 pixels. Screen resolution varies from computer to computer, but EVERYONE has 640 x 480. Design pages for 640 x 480 screen resolution to avoid scrolling left to right. A good way to do this is to enclose your page content in a single column and row table that is no more that 600 pixels wide. Design both your pages and graphics with this in mind (WSDOT, 2000; Niagara, 1998; University of Maryland, 2000). 

· Keep in mind that 640x480 is the ENTIRE target window size. If your art or content will ultimately be taking up only part of the window, or will need to fit into a table, you'll need to design your art and content accordingly (University of Maryland, 2000).

· Screen resolution and size should be designed for the smallest standard screen, to ensure readability, and to ensure that people with text-only browsers or special readers are still able to access the information (Lynch & Horton, 1997; Lee, 1996).

· Use a column along the left of the Web page to provide space for local links to related material, to provide a space for subtitles, and to provide visual relief by narrowing the right text column (Lynch & Horton, 1997; Remmers, 1998).


Tables and Frames 

	PRIVATE
Currently there are a limited number of presentation techniques available for the web. Because control over page layout in HTML is crude at the present time, many people use tables with the borders turned off to force a structured layout. With enough tweaking, a table can emulate nearly any design you can imagine. The underlying (invisible) table that holds the content on web pages is 540 pixels wide (IBM, 1997; University of Maryland, 2000).

Frames are an extension to HTML that some of the most popular browsers recognize. Frames can be very useful for displaying information that you want to keep visible at all times, such as navigational elements (IBM, 1997). 

Newer browsers allow for borderless frames, which you can use to make your information look cohesive. As the percentage of browsers that recognize frames increases, they will become a more viable option for laying out information (IBM, 1997). 

Seven very good reasons why frames aren't a good solution: 1) Browser and accessibility problems, 2) Legal issues, 3) Search engines won't list your web site, 4) Bookmaking problems, 5) Having to give directions in addition to the web address, 6) Another site wants to link to a page on your site, but can't, 7) Problems reloading frame-based web sites (University of Maryland, 2000). 


	PRIVATE
Instructional Designer:
· Make sure that tables make sense when read from left-to-right, top-to-bottom (Microsoft, 2000). 

Example 

- Use the TITLE attribute to provide appropriate names for rows, columns and individual cells when appropriate (that is, when the single cell serves a unique purpose) (Microsoft, 2000).

· Use frames only if there exists no other way to accomplish your layout goal. Using tables is often a very good substitute for frames (University of Maryland, 2000).

· When using table cells to create margins, limit the line length in between approximately 10 and 12 words on a single line (Lynch & Horton, 1997).

Web Developer:

· For the purposes of page layout, define cell widths with absolute values (Lynch & Horton, 1997). 

· When using invisible tables to get around the limitations of HTML and for control over page elements, be sure to set BORDER="0". Table borders are ugly and unnecessary even in the context of the tabular materials they were intended for (Lynch & Horton, 1997).

· Use spacing, alignment, and indents to delimit tabular information (Lynch & Horton, 1997).

Example

- In print, the space between columns is referred to as a gutter. You can use tables to create gutters through 1) adding a cell that serves as the gutter, or 2) by using the cellpadding (space between cell contents and cell) or 3) cellspacing (space surrounding cell) attributes (Lynch & Horton, 1997).

· When you design a page using frame tags, make sure to include the NOFRAMES attribute to support an alternate view for browsers that do not support frames. You can use the NOFRAMES tag to show a link to a page that doesn't use frames (IBM, 1997; Microsoft, 2000).

· Be sure to label frames with the TITLE attribute (Microsoft, 2000).


Accessibility 

	PRIVATE
Web accessibility means that anyone using any kind of Web browsing technology must be able to visit any site and get a full and complete understanding of the information contained there. Furthermore, they must have the full and complete ability to interact with the site (Letourneau, 1998, 2000). 

The guidelines focus on users with disabilities and if followed, will allow users to effectively access and interact within the World Wide Web. All W3C guidelines that are followed by priority rating, P1, 2, or 3, have been assigned by the World Wide Web Consortium (W3C) Working Group. Priority 1 guidelines address all disabilities and will have the largest impact on accessibility. Priority 2 guidelines demand additional coding to address document structure and special cases. Priority 3 guidelines demand additional coding and address general usability issues. 


	PRIVATE
I. Visual Disabilities
· Avoid using scrolling marquees wherever possible; otherwise, provide an alternative page (Microsoft, 2000).

· Use large broad fonts (Arial, Helvetica, or Universal) rather than narrow ones (McCann, 1996). These fonts are easier to read.

· Ensure that foreground and background color combinations provide sufficient contrast when viewed by someone having color deficits or when viewed on a black and white screen. (W3C, 1999; UW-Madison, 2000; Penn State, 2000) p2. 

Example 

- Do not to use red, brown, gray, or purple next to or on top of red, green, brown, gray, or purple (Penn State, 2000). The color blind cannot distinguish these color combinations.

· Keep backgrounds simple and high in contrast to allow easy viewing of content. 

Example

- Avoid placing texture or wallpaper behind the text. Text should always be on a plain background (UW-Madison, 2000).

· Ensure that all information conveyed with color is also conveyed in the absence of color (IBM, 2000; W3C, 1999) p1. 

Example

- If you are using the color blue to highlight important text, also bold the text so it stands out when the color is not present. 

· Provide captions or transcripts of important audio content (IBM, 2000).

· Until user agents can automatically read aloud the text equivalent of a visual track, provide an auditory description of the important information of the visual track of a multimedia presentation (W3C, 1999) p1. 

· For any time-based multimedia presentation (e.g., a movie or animation), synchronize equivalent alternatives (e.g., captions or auditory descriptions of the visual track) with the presentation (W3C, 1999) p1.

· Use navigation buttons that are both large and commonly understood (UW-Madison, 2000).

· Use a navigational cue, such as a page hierarchy. This can help individuals with cognitive or visual disabilities keep track of their location within the site (Penn State, 2000).

· Include detailed descriptive "comments" with all JPEG images. Use a JPEG file editor to include information in the "comments" section of the JPEG file. Alternatively, a separate "text" file could be linked to the image (Dixon, 2000).

· Provide a text equivalent for every non-text element (e.g., via "alt", "longdesc", or in element content). This includes: images, graphical representations of text (including symbols), image map regions, animations (e.g., animated GIFs), applets and programmatic objects, ascii art, frames, scripts, images used as list bullets, spacers, graphical buttons, sounds (played with or without user interaction), stand-alone audio files, audio tracks of video, and video (W3C, 1999) p1.

II. Cognitive Disabilities

· Clearly identify changes in the natural language of a document's text and any text equivalents (e.g., captions) (W3C, 1999) p1.

· Divide large blocks of information into more manageable groups where natural and appropriate (W3C, 1999) p2. 

· Link text should be meaningful but brief (Microsoft, 2000).

· Use a descriptive text link; not just "click here." To ensure that each link makes sense when it is read out of context, these phrases should make clear what the user could expect when he or she clicks on the link (Penn State, 2000; Dixon, 2000).

Examples

- Inaccessible code: 

<A HREF="/White_House/html/White_House_Home-plain.html"> this</A> for a textual representation of this page.

In this example, the link text "this" gives no indication of the nature of the link.

- Accessible code:

A <A HREF="/White_House/html/White_House_Home-plain.html"> text version of this page</A> is also available.

In this example, the link text "text version of this page" describes exactly what the link will do if selected (Dixon, 2000).

· Use the <H1>, <H2>, <H3>... tags to establish a logical information hierarchy (Penn State, 2000).

Example

- <H2> should be a subsection of <H1>. Headers should not be used for bold or font effects. Individuals using screen readers or those with cognitive disabilities may use the headings to scan or locate information, using <H1...6> for design or effect may confuse users (Penn State, 2000).

III. Motor Disabilities

· Put a link to a "Text Only" version at the beginning of the page so that users can access it without reading or tabbing through the entire page (Penn State, 2000).

· Link phrases rather than single words so users with limited motor control will not have difficulty hitting links with a mouse (Penn State, 2000).

· Use consistent navigation on every page of your site; this will help all users, especially those with limited vision, motor control, or cognitive disabilities move through the site (Penn State, 2000).

· Create a logical tab order through links, form controls, and objects (W3C, 1999) p3.

· Create a style of presentation that is consistent across pages (W3C, 1999) p3.

· Make the clickable text obvious. Separate links with text or a graphic. Separate multiple text links that appear next to one another with a space (accessed with the keyboard "spacebar") and a vertical bar (accessed on the keyboard with the "backslash and shift"). If items are not separated, some access technology might recognize them as a single link (Penn State, 2000).

IV. Special Cases

Epileptic

· Until user agents allow users to control flickering, avoid causing the screen to flicker (IBM, 2000; W3C, 1999) p1. 

· Until user agents allow users to control blinking, avoid causing content to blink (i.e., change presentation at a regular rate, such as turning on and off) (W3C, 1999) p2.

Deaf

· Provide text transcriptions or descriptions for all audio clips. Audio clips are of no use to users with hearing impairments or who are connecting through systems, which do not support audio (Dixon, 2000; IBM, 2000).

V. Hardware/Software Deficiencies

· Provide alternate pages with static text when the client has animation turned off or are unable to view animation (Microsoft, 2000).

· Ensure that pages are usable when scripts, applets, or other programmatic objects are turned off or not supported. If this is not possible, provide equivalent information on an alternative accessible page (W3C, 1999) p1.

· Where possible, provide alternate content for scripts, applets, and plug-ins, so important information is not lost when those features are unsupported or turned off (IBM, 2000).

· Every graphic image used as a link should have associated text. If the person viewing the information is using a character-based program (e.g., Lynx) or has graphics turned off in other browsers, the link will be lost. Use the ALT attribute in the image reference anchors and include the selection text within the anchor (Dixon, 2000).

Examples

- Inaccessible code:

On January 20, 1993, William Jefferson Clinton 
<A HREF="/images/raw/bill-portrait.gif" > 
<IMG SRC="/images/small/bill-portrait.gif" > < /A > 
was sworn in as the 42nd President of the United States, and moved into the White House with his wife
< A HREF="/images/raw/hillary-portrait.gif" > < IMG SRC="/images/small/hillary-portrait.gif" > < /A > 
Hillary Rodham Clinton and their daughter Chelsea.

In this example, the graphics convey no information about the link. A user with a character-based application would not know the nature of the link.

- Accessible code:

On January 20, 1993, 
<A HREF="/images/raw/bill-portrait.gif" > 
<IMG SRC="/images/small/bill-portrait.gif" alt="Picture of President Clinton..."> 
William Jefferson Clinton < /A > was sworn in as the 42nd President of the United States, and moved into the White House with his wife, < A HREF="/images/raw/hillary-portrait.gif" > < IMG SRC="/images/small/hillary-portrait.gif" Alt="Picture of Hillary Rodham Clinton and their daughter Chelsea." > Hillary Rodham Clinton and their daughter Chelsea. < /A >

This example adds both the "alt" image expression and a text descriptor within the anchor (Dixon, 2000).

· If image maps are used, there should be an alternate method of selecting options. If the person viewing the information is using a character-based program (e.g., Lynx) or is using a computer which is not capable of displaying graphics, the image will be completely lost; there will be no way to select options. There are two ways to implement this guideline. The first way is to modify every page, which contains an <ISMAP> so that on each page the user is offered a choice of graphic or text selection. Another method however, is to offer the user a choice at the home page. With this method if the user selects "no graphics" at the home page, a separate set of pages with no <ISMAP> will be selected. Inclusion of a second home page would allow the user to select "no graphics" (Dixon, 2000).

Examples

- Inaccessible code:

< TITLE > Map of Washington, DC. < /TITLE > < H1 > Click on a building below < /H1 > < A HREF="http://www.whitehouse.gov/img/dcmap" > < IMG SRC="http://www.whitehouse.gov/images/large/DC_map.gif" ISMAP > < /A >

In this example, the entire page is lost for character-based viewers. An alternative way to handle this would be to present an option for a list of buildings. This would give all viewers a better understanding of what information was available.

- Accessible code:

< TITLE > Map of Washington, DC. < /TITLE > < H1 > Click on a building in the map below or select from < A HREF="http://www.whitehouse.gov/dcmap_list.html" > list of buildings < /A >< /H1 > < A HREF="http://www.whitehouse.gov/img/dcmap" > < IMG SRC="http://www.whitehouse.gov/images/large/DC_map.gif" ISMAP alt=map of Washington"> < /A >

In this example, the user is given the choice of an alternate page "dcmap_list.html" which might look something like this:

< TITLE > Buildings in Washington, DC. < /TITLE > 
<H1> Select from the list of buildings below </H1 > 
<UL> 
<LI> <A HREF="http://www.doc.gov"> Department of Commerce </A > 16th St. N.W 
< LI > < A HREF="http://www.DOI.gov/Parks/Washington_Monument.html" > Washington Monument < /A > Between 15th and 17th south of Constitution Ave.< LI > < A HREF="http://www.doi.gov"> 
Department of Interior < /A > 14th St. N.W < LI > 
... 
< LI > ... 
< /UL >

      A third example of a page with no graphics:

Select <A HREF="http://www.whitehouse.gov/Welcome-no_graphics.html" > no graphics < /A > if you would like to browse without pictures (Dixon, 2000).

· Provide text based delivery alternatives for as much information as possible. Do not rely solely on special formats (Acrobat Reader) that cannot be read by text and voice systems. File formats other than HTML should be used only as alternatives to, rather than replacements for HTML files. Some file formats such as Portable File

Format (PDF) from Adobe Inc. are strictly graphic

in nature and are therefore, inaccessible to users

operating in a text mode or to users who do not

have an appropriate viewer for the format. Other

file formats such as Microsoft Word (TM) or Word Perfect (TM) require proprietary software to view.

If documents must be provided in a specialized format (e.g., PDF), provide the equivalent text file in HTML or text format (Dixon, 2000; UW-Madison, 2000).

Examples

- Inaccessible Code:

Select <A HREF=http://www.gsa.gov/cita/PDDF_RPT.pdf "> "Report to NIST From the Blue Ribbon Panel on Requirements and Recommendations for a Final Form Portable Document Delivery Format" to view the report. </A>

Notice in the example that only the PDF version of the file is available.

- Accessible Code: 

The "Report to NIST From the Blue Ribbon Panel on Requirements and Recommendations for a Final Form Portable Document Delivery Format" is available in <A HREF=http://www.gsa.gov/cita/ PDDF_RPT.pdf">graphics

format </A>or <A HREF=http://www.gsa.gov/cita/PDDF_RPT.HTM">text

format. </A>

In this example, the user can select the document in either PDF or HTML format (Dixon, 2000).

· Provide an alternate mechanism for on-line forms because not all browsers support forms. Provide the user an opportunity to select alternate methods to perform the same task (Dixon, 2000).

Example 

- Accessible Code:

<H2> Click here to <A HREF="net-ordr.htm">place an order</A></H2> <P>

Click here to download our <A HREF="ord-form.txt">Text-Based Order Form</A><P>

Or call our Rocky Mountain Outfitters retail location and place your order! 1-800-35-ROCKY or 1-800-357-6259. Live humans are available 11AM - 6PM Mountain time, Monday through Saturday to assist you.

This code provides three options to place an order: 1) On-line form: 2) text based form which can be downloaded and filled out with a text editor: 3) a phone number to "talk to a human" (Dixon, 2000).

VI. Assistive Devices

· Control presentation and layout with style sheets (CSS) rather than presentation elements and attributes, but do not make Web page readability dependent on style sheets (IBM, 2000; W3C, 1999).

· Use relative rather than absolute units in markup language attribute values and style sheet property values (W3C, 1999) p2. 

· If the page is unusable without style sheets, provide an alternate page that does not use them (Microsoft, 2000).

· Organize documents so they may be read without style sheets. 

Example

- When an HTML document is rendered without style sheets, it must still be possible to read the document (W3C, 1999; Microsoft, 2000; Penn State, 2000) p1.

· Use functional ALT text such as "Map of campus; use text links below" (Microsoft, 2000).

· For data tables, identify row and column headers (W3C, 1999) p1.

· Title each frame to facilitate frame identification and navigation (W3C, 1999) p1. 

· Provide alternate pages that do not use frames (Microsoft, 2000).

· For simple images, such as icons performing the function of bullets, use simple ALT attributes. Using a long text description, e.g., ALT="This is a little blue ball", clutters the screen. Either avoid using images and use "*" for performing the function of bullets or use ALT= "o " (Dixon, 2000).

· Use the alt= "text" attribute to provide text equivalents for visuals. Use alt= "" for visuals that do not convey important information or convey redundant information (IBM, 2000). 

· Until user agents (including assistive technologies) render adjacent links distinctly, include non-link, printable characters (surrounded by spaces) between adjacent links (W3C, 1999) p3.

· Until user agents (including assistive technologies) render side-by-side text correctly, provide a linear text alternative (on the current page or some other) for all tables that lay out text in parallel, word-wrapped columns (W3C, 1999) p3.

· Support the reader's formatting options (Microsoft, 2000).

· If graphical links are used, these should be accompanied by textual links for those who cannot interpret graphics. Images that are links are only accessible to screen readers and text browsers if they have ALT text for the image (Penn State, 2000). 

Example

- Always provide text based menu alternatives for image maps (UW-Madison, 2000).

· Create documents that validate to published formal grammars (W3C, 1999) p2.

· Do not use proprietary procedural format markup. HTML code, which uses extensions to the HTML standard, cannot be validated. This makes Braille translation very difficult. (Dixon, 2000).

Examples

- Inaccessible Code:

The <BLINK> tag in Netscape(TM) renders Braille and speech display systems useless. If you are determined to use extensions, at least give the user the option of selecting an alternate presentation.

- Accessible Code:

At this point we are going to ask you to choose the presentation format you prefer from the three choices below: <P>

Click on your choice and enter the Cyberspace Discount Outdoor Shop: </P>

<A HREF="txt-main.htm">Text Only</A> - For Text based browsers or for slow connections.<P>

<A HREF="main.htm">Graphical</A> - For Mosaic users - Inline GIFs <P>

<A HREF="net-main.htm">Netscape Graphical</A> - For Netscape users - Inline JPEGs, Centered Text, etc. (Dixon, 2000). 

VII. Testing For Accessibility

· All pages should be tested using multiple viewers. At a minimum, pages should be tested with one version of Mosaic and one version of Lynx. Ideally, pages should be tested with several versions of Mosaic, both versions of Lynx, and one other Web viewer. Pages should be tested in DOS, Windows, and UNIX environments. (Dixon, 2000; W3C, 1999). 

· Test on the lowest possible screen resolution to insure that the page will not bleed off the screen (UW-Madison, 2000). 

· Set your monitor to grayscale and view your page (Penn State, 2000).

· Test for accessibility using available tools below (IBM, 2000; W3C, 1999).

· Web Garage: http://websitegarage.netscape.com/
· W3C accessibility guidelines 1.0 checklist: http://www.w3.org/TR/WAI-WEBCONTENT

· Bobby 3.2: http://www.cast.org/bobby

The Bobby tool identifies issues by priority level and provides hyperlinks to explanations that are more detailed and sample code.

· The Wave: http://www.temple.edu/inst_disabilities/piat/wave/ 

The Wave helps people perform design tasks that require human judgment (e.g., "Does this ALT text provide a functional equivalent for this image?" "Does this reading order make sense?"). The Wave displays the ALT text of images and areas on the page for comparison with the images, provides numbered arrows to show the linearized reading order, and shows the HTML equivalent (if any) provided for applets. Wave features that help users compare visual and textual representations are not directly useful to people who are blind; but the output are accessible so the blind can check the output for completeness.

· Lynx Viewer: http://www.delorie.com/web/lynxview.html
The Lynx Viewer generates an HTML page that indicates how much of the content of your page would be available to Lynx, which is a text-only browser. In addition to showing how useful a site would be for a visually impaired person, it is also a good indicator for anyone with older technology.

· Web Metrics: http://zing.ncsl.nist.gov/webmet
The NIST WebMetrics project provides tools and techniques to facilitate evaluation of the usability of web sites.

· InSight: http://www.ssbtechnologies.com/services_0.php/ Allows page authors to diagnose a web page for inaccessibility.

· InFocus: http://www.ssbtechnologies.com/services_1.php

Allows the author to quickly fix the problems of an inaccessible web page.

· W3C HTML Validator: http://validator.w3.org/
The W3C HTML Validation Service checks HTML documents for conformance to W3C HTML and XHTML recommendations and other HTML standards. 

· CSS Validator: http://jigsaw.w3.org/css-validator
If you are using Cascading Style Sheets (CSS), then you should use the CSS Validator.

· W3C's Evaluation & Repairs Tools page: http://www.w3.org/TR/2000/WD-AERT-20000426
· W3C Web Accessibility Initiative's Web Tools Page: http://www.w3.org/WAI/ER/existingtools.html

· Initiative's Web Tools Page: Evaluation, Repair, and Transformation Tools for Web Content Accessibility at http://www.w3.org/WAI/ER/existingtools.html

For more information, visit the W3C's Evaluation & Repairs Tools page at http://www.w3.org/TR/2000/WD-AERT-20000426 
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