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Chapter 1:

Marine Corps IMI


Overview

	Introduction


	
	The mission of the United States Marine Corps Distance Learning Center (DLC) is to design, develop, and implement Distance Learning (DL) solutions together with sponsors of Marine Corps training and education programs.

The DLC employs various training delivery technologies toward this mission.  One of these is Interactive Multimedia Instruction (IMI).



	Definition
	
	Distance Learning (DL) is structured learning that takes place without the physical presence of the instructor.



	Definition
	
	Interactive Multimedia Instruction (IMI) is defined in MIL-HDBK-29612-3 [Department of Defense Handbook for Development of IMI](30 July 1999 as:

a group of predominantly interactive, electronically-delivered training and training support products.  IMI products include instructional software and software management tools used in support of instructional programs.



	In this chapter


	
	This chapter addresses the following:

	
	
	Topic
	See Page

	
	
	The Marine Corps IMI Style Guide
	1-2

	
	
	Marine Corps IMI Projects
	1-3

	
	
	Marine Corps IMI Delivery Environments
	1-5

	
	
	



The Marine Corps IMI Style Guide

	Primary audience
	
	This style guide is for designers and developers of Marine Corps IMI.  It is assumed that design/development teams have substantial knowledge of instructional design practices and of delivery technologies.



	Purpose


	
	The purpose of this style guide is to set forth standards for the design and development of Marine Corps IMI.  Establishment and publication of these standards

· fosters consistency throughout the Marine Corps IMI inventory

· articulates Marine Corps expectations

· reduces repeated design, development, and evaluation of key IMI elements; and

· simplifies evaluation of IMI by Marine Corps reviewers.



	Non-purpose
	
	It is not the purpose of this style guide to be a primer on Instructional Systems Design (ISD) or the Systems Approach to Training (SAT).



	Application
	
	These standards apply to all Marine Corps IMI, whether produced internally or by contractors.  For contractor performance to be considered satisfactory, IMI must adhere to these standards.  This style guide is an information resource that provides

· general information about IMI in the Marine Corps

· Marine Corps requirements pertaining to IMI design and development

· Marine Corps-specific definitions and applicable Department of Defense references; and

· templates for certain IMI components.



	Comments welcomed
	
	This style guide is an evolving document.  Comments regarding it are welcomed in the effort to continually improve Marine Corps IMI.  Provide comments to DLCContent@tecom.usmc.mil.






Marine Corps IMI Projects

	Typical IMI project flow
	
	Marine Corps IMI projects begin with a kick-off meeting at which any questions regarding the Statement of Work (SOW) are resolved and all required Government-Furnished Information (GFI) is provided to the contractor.  This style guide is always provided as GFI.

Typically, projects then flow as follows:

· Production and delivery of a Contract Performance Plan

· Production and delivery of a Course Design Plan and flowcharts

· Formal In-Progress Reviews (IPRs), pursuant to milestones

· Informal IPRs, as deemed appropriate

· Production and delivery of storyboards

· Production and delivery of a Prototype Lesson

· Production and delivery of the completed IMI.



	Definition
	
	Government-Furnished Information (GFI) is information provided by the government to support IMI development.  This information includes documents, specifically instructional materials in print or data format, supplied to the contractor/developer before and during the execution of the contract.


	Required deliverables


	
	Required deliverables vary from project to project.  Consult the SOW for those pertaining to a specific project.  Requirements set forth in the SOW take precedence over this style guide.  Deliverables usually required on all IMI projects are indicated in the table below:



	
	
	 Project Phase


	 Deliverable
	See Page

	
	
	 Pre-design


	 Contract Performance Plan
	(SOW)

	
	
	 Design
	 Course Design Plan and flowcharts

	2-2

	
	
	
	 Practice and test items


	2-17
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Marine Corps IMI Projects (cont.)

	Required deliverables (cont.)
	
	

	
	
	 Project Phase


	 Deliverable
	See Page

	
	
	 Development
	 Prototype Lesson

	3-2

	
	
	
	 Storyboards

	3-4

	
	
	
	 Completed IMI

	4-8

	
	
	
	
	



Marine Corps IMI Delivery Environments

	Server delivery environment (MarineNet)


	
	The Marine Corps Learning Network (MarineNet) is “home” for all Marine Corps IMI.    MarineNet is a Marine Corps-wide, distributed intranet, which is designed to host, deliver, and track all IMI.  IMI is loaded onto the MarineNet Training and Education Point of Presence (TEPOP) server suite, from where it is transported to all Learning Resource Centers (LRCs) and networked workstations co-located on the base or station.



	Definition
	
	A Training and Education Point of Presence (TEPOP) is a server suite that provides instructional material, storage, distribution, and security services.  The storage resource will provide the storage for electronic training material to be accessed through workstations on base, as well as the necessary management tools to monitor student progress and network utilization, determine courseware availability, and maintain statistical information.  The USMC DLC web page at www.tecom.usmc.mil/dlc describes the configuration of the TEPOP server.



	Student delivery environments


	
	Students access IMI in a variety of delivery environments.  These environments are indicated in the table below.



	Site


	Environment
	Description

	On-Site
	Learning Resource Center (LRC)
	An LRC is a dedicated, networked classroom for use by Marines who do not have routine access to networked computing assets.  The LRC also serves as the monitored testing facility for all IMI that require a proctored final exam.  Each base and station has LRC assets for their Marines to access.



	
	Networked Workstation
	One of the stated goals of the Marine Corps DL Program is to make every networked workstation a training device.  Marines who have access to a desktop workstation may register and take any of the IMI located on the TEPOP.  Marines have to visit one of the local LRCs to take proctored final exams.
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Marine Corps IMI Delivery Environments (cont.)

	Student delivery environments (cont.)
	
	

	Site


	Environment
	Description

	Off-Site
	Deployed
	While deployed, Marines can access IMI via the deployable TEPOP and deployable LRC (DLRC).  The technical architecture of this system is the same as the LRC environment.



	
	At Home
	The DLC is installing a World Wide Web TEPOP.  This asset will provide Marines access to IMI from homes or other remote locations.  In this environment, students will use their Internet Service Provider (ISP) to access the World Wide Web TEPOP.  The minimum remote connection supported will be 28.8 baud. 

The Marine Corps is now incorporating video streaming technology, which will enable all IMI to be delivered by the MarineNet and the Internet.  For more details, see p. 4-4.



	
	
	

	Minimum hardware configuration


	
	All IMI must run on the following platform:

· Pentium-based 266 MHz PC

· 32 MB RAM

· Windows 95, 98, or NT

· 17-inch monitor

· Pixel resolution of 800 X 600, 32,768 colors.

IMI must run in both high and low bandwidth environments and have an auto-detect feature that will detect the student’s bandwidth and deliver high or low bandwidth media, as appropriate.  Specifications are on p. 4-4.



	Software baseline
	
	The current software baseline can be found on the DLC website at www.tecom.usmc.mil/dlc



Chapter 2:

IMI Design Standards


Overview

	Introduction


	
	This chapter presents Marine Corps IMI design standards.  It does not provide general Marine Corps standards for instructional design.  Where necessary, general instructional design principles will be restated, but they will not be addressed in detail.

For general guidance on instructional design in the Department of Defense environment, see MIL-HDBK 29612-2, DOD Handbook for Instructional Systems Development/Systems Approach to Training and Education.  An electronic version of this handbook is available at http://msiac.msosa.dmso.mil.



	In this chapter
	
	This chapter addresses the following:



	
	
	Topic
	See Page

	
	
	The Course Design Plan
	2-2

	
	
	Interactivity and Student Control
	2-3

	
	
	IMI Strategies
	2-6

	
	
	IMI Structure
	2-8

	
	
	Practices and Tests
	2-12

	
	
	Practice and Test Items
	2-17

	
	
	
	


The Course Design Plan

	Introduction


	
	The Course Design Plan is crucial, since it acts as a blueprint of the final IMI for the design/development team and for Marine Corps reviewers.  It is usually the second deliverable during an IMI project.  This section presents standards for the Course Design Plan.



	Content


	
	Marine Corps IMI designers/developers will deliver a Course Design Plan that contains the following:

· Introduction

· Course structure

· Course design strategy

· Course practice/test strategy

· Lesson design strategy (for each lesson)

· Technical functionality.

The Course Design Plan must conform to the format provided as a template in Appendix C of this style guide.  Additional items may be included if appropriate or if required by the SOW.

A course flowchart is an integral part of, and will accompany the Course Design Plan.



	Definition
	
	A flowchart is a deliverable that outlines the connections for all areas of content.  A flow chart includes a table of contents and a diagram that illustrates the logical sequence of the interactive interface.


	Non-content


	
	The Course Design Plan will not contain a reiteration of the standards set forth in this style guide, nor should it describe general instructional design standards.



	Preparation and delivery 
	
	The Course Design Plan will be prepared in Microsoft Word.  Included flowcharts will be prepared in Visio.  A digital file and a paper hard-copy of each will be delivered as required in the SOW.




Interactivity and Student Control

	Introduction


	
	The requirements for effective IMI are quite different from those for effective paper-based instruction, classroom training, or video tele-training.  This section discusses strategies that are uniquely effective in IMI and identifies strategies that are generally ineffective in IMI.

Marine Corps IMI designers/developers will exploit the unique attributes of IMI:  a mix of media (multimedia) and interactivity/student control.



	Definition
	
	Multimedia is a combination of two or more media in a single presentation format.  Examples of media are text, graphics, audio, video, and animation.  Graphics include still photos, clip art, drawings, charts, and tables.



	Definition
	
	Interactivity is the process by which the computer presents instruction and responds individually to each student’s input.



	Levels of interactivity


	
	The level of interactivity is the degree of student involvement in the instructional activity.  It should match the level of learning associated with each learning objective.  A job aid for determining levels of learning can be found in MIL-HDBK-29612-3.

The Marine Corps recognizes four levels of interactivity, as indicated:


	Level


	Description

	I(Passive


	The student acts solely as a receiver of information.

	II(Limited Interaction


	The student makes simple responses to instructional cues.

	III(Complex Participation


	The student makes a variety of responses using varied techniques in response to instructional cues.



	IV(Real-Time Participation


	The student is directly involved in a life-like set of complex cues and responses.

	
	


Continued on next page 

Interactivity and Student Control (cont.)

	Amplification
	
	The following table amplifies the four recognized levels of interactivity:



	Level


	Amplification

	I
	· Used for introducing ideas or concepts

· Involves little or no recall of information

· Presents information in linear format (one idea after another)

· Student has minimal control over lesson sequence/events; may interact via selective screen icons

· Can include simple developed graphics and/or clip-art, customer provided video/audio clips.



	II
	· Used for non-complex operations and procedures

· Involves recall of basic information

· Presents simple emulations or simulations

· Student has moderate control over lesson scenarios; may be requested to rotate switches, turn dials, make adjustments, or identify and replace a faulted component  

· Can include simple-to-standard developed graphics, and/or clip-art, and customer provided video/audio clips.



	III
	· Used for complex operations and procedures

· Involves recall of complex information

· Presents emulations and simulations, often with video and/or graphics; lesson scenarios are typically complex and involve frequent use of peripherals

· Student has substantial control over lesson scenarios; might be required to alternate between multiple screens to keep pace with the lesson material

· Can include complex developed graphics, and/or clip-art, and customer provided video/audio clips

· Multiple software branches (two to three levels) and rapid response are provided to support remediation.



	IV
	The student is directly involved in a life-like set of complex cues and responses.  The Marine Corps does not currently develop Level IV IMI courseware.



	
	


Continued on next page 

Interactivity and Student Control (cont.)

	Frequency of interactivity


	
	It is important to design as much interactivity as possible into IMI.  On the other hand, interactivity should never be so frequent that the student is distracted or frustrated.  Interactivity must be appropriate to the instructional objectives.

The SOW will indicate the approximate hours of each level of interactivity required for an IMI project.



	Definition
	
	An IMI hour consists of one hour of student contact time in the training program.




 IMI Strategies

	Effective strategies
	
	Guidelines for effective IMI strategies are indicated in the following table:



	
	
	Strategy


	Guidelines

	
	
	Provide interaction opportunities
	· Provide opportunities every 3-4 screens (about 1/ minute)

· Do not force superficial interaction (students will recognize this and become distracted or frustrated).



	
	
	Create content packages
	· Group into small segments

· Develop questions (with feedback), periodic reviews, and summaries for each.



	
	
	Present information sequentially
	· Present in small sequential steps (simple to complex)

· Allow students to proceed at own pace within limits (e.g., time allowed, retries permitted).



	
	
	Provide frequent challenges
	· Ask as many questions as possible to keep students mentally active (learning)

· Provide immediate feedback regarding performance

· Do not interrupt the continuity of the instructional flow.



	
	
	Design questions at the application level
	· Design questions that enhance attention and comprehension to facilitate transfer of learning

· Do not design questions at the memory level.




Continued on next page 


IMI Strategies (cont.)

	Effective strategies (cont.)
	
	

	
	
	Strategy


	Guidelines

	
	
	Use rhetorical questions as transitions
	· Design questions that do not require an overt answer, but which require mental interaction with content

· Design questions that stimulate curiosity about what comes next, as a natural transition between frames.



	
	
	Encourage active exploration
	· Consider designs where information is not presented in a linear format, but is discovered through active exploration

· Expose students to unpredictable situations (i.e., complexity, frequency, and timing) that add variety.



	
	
	
	

	Non-effective strategies
	
	Designers/developers of Marine Corps IMI will avoid these strategies that are known to contribute to ineffective IMI:

· Mandatory, superficial interaction

· Page-turning (i.e., long segments of screens without significant interaction)

· Text-book style screens (i.e., screens that are text heavy and have graphics that do little to illustrate the concepts being learned)

· Poor use of video (e.g., long video clips (more than 30 seconds in length), videos of classroom training, video content that does not directly support objectives); for more on the use of video, see p. 3-17.





IMI Structure

	Introduction
	
	Marine Corps IMI must conform to the following structure:

1. Course Title screen

2. Course Introduction section

3. Course Modules (with lessons)

4. Module Lessons (with topics)

5. Final Comprehensive Practice.

This list constitutes the core path through the IMI.  Navigation will encourage the student to complete the core path in order (e.g., clicking Next at the end of one module brings students to the first screen of the next module), but will not restrict the student from deviating off the core path.

Other types of screens, such as Glossary, Help, and Course Map, are accessed only as needed.  Screen types are discussed on pp. 3-8 through 3-9.

Login and evaluation functions are controlled in a separate system at the Learning Resource Centers (LRCs) and will not be developed during IMI projects.



	Taxonomy
	
	Marine Corps IMI employs the following taxonomy:

· Curriculum

· Course

· Module

· Lesson

· Terminal Learning Objective (TLO)

· Topic

· Enabling Learning Objective (ELO)

· Learning Step

· Media.

Media are the audio or visual files presented as part of each learning step.

Each item in the list is a set of one or more of the items immediately beneath it.  For example, each module is made up of two or more lessons, which in turn are made up of one or more TLOs, and so on.




Continued on next page


IMI Structure (cont.)
	Course title screen


	
	This screen features the course title and Marine Corps logo.  It also serves to generate student interest as well as set the focus of the course through attractive graphics, audio, animation, or video.  

Specifications for this screen will vary depending on the course.



	Course introduction and help sections
	
	Standardized content for the course introduction and help sections will be provided to the designer/developer.  However, some information in these sections will require customization by the designer/developer.  A list of the introduction and help sections content is presented below.  Items appearing with an asterisk (*) are those requiring customization (the Marine Corps will make the necessary information available to the designer/developer).

· How to Navigate and Use the Course

· The Menus

· The Navigation Bar

· Course-specific Information

· Information about this Course*

· Descriptive Course Data*

· Estimated Course Hours*

· Reserve Retirement Credits*

· Course Prerequisites*

· Related Courses (Required & Recommended)*

· Requirements for Passing this Course

· On-line Enrollment

· Testing

Other Marine Corps On-Line Training and Education Opportunities

Note the course introduction and help sections will share much of the same information.
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IMI Structure (cont.)
	Course modules
	
	The use of modules is optional depending on the extent of the subject content.  If there is not enough content to have modules, proceed to lessons.

Each module has the following structure:

1. Module main screen

The module main screen includes the module title, module purpose, estimated time for module completion, and a menu of lessons in the module.

2. Lessons

Lessons are discussed in the following topic.

3. Module conclusion

The module conclusion provides a summary of the module and a transition to the following module.

A module can be of nearly any length, since students are not expected to complete a module in a single sitting.  The primary factor in determining module composition is logical grouping of lessons.



	Module lessons
	
	Lesson size depends on the logical grouping of TLOs and on the time required for lesson completion.  Students are encouraged to finish lessons in a single sitting, about 50 minutes.

To accommodate this time constraint, the “chunking” of TLOs can be flexible.  One, two, or three TLOs can be taught in a lesson.  The principle is to order lessons logically while striving for a +/- 50-minute length.

Each lesson has the following structure:

1. Main lesson screens

The first of the main lesson screens includes the lesson title, the lesson purpose, and estimated time to complete the lesson.  The second screen lists the TLOs for the lesson.  




Continued on next page 


IMI Structure (cont.)
	Module lessons (cont.)
	
	2. Content and practice

Each lesson provides content and practice.  Content flow should follow the objectives and instructional strategies in the Marine Corps-approved Course Design Plan.

Practice requirements are discussed on p. 2-12.

For some courses, lessons must be taken in order.  For others, students can control the order in which they take lessons.  This will be discussed in the initial design strategy given to the contractor/developer as part of GFI or will be decided by the Marine Corps during the design phase.

3. Lesson quiz

Each lesson concludes with a lesson quiz.  Lesson quiz requirements are discussed on p. 2-13.

4. Lesson conclusion

The lesson conclusion provides a summary of the lesson and a transition to the next lesson.




	Final comprehensive practice


	
	Students will take a final comprehensive practice after the IMI is completed.  If the IMI is used as a job aid, the final comprehensive practice is not required. The requirements for the final comprehensive practice are discussed on pp. 2-13 and 2-14.





Practices and Tests

	Introduction 


	
	The following types of practice are used in Marine Corps IMI:

· Practices

· End-of-lesson quizzes

· Final comprehensive practice.

Only one test, the Graded Exam, is used in Marine Corps IMI.  The current system is MARTest.

Note:  The Marine Corps is implementing a Learning Management System (LMS).  After it is in place, all graded exams will be objects within the LMS and pre-tests may be included in the development process.



	Practices
	
	Practices are practice exercises presented during a lesson.  These should occur every three to five screens, and constitute one type of interactivity.  See strategies for effective interactivity on pp. 2-5 through 2-6.

IMI designers/developers are encouraged to produce creative practices.  All of the standard question types discussed later in this chapter are allowed, as well as other types of interactions.  These vary from simple multiple-choice items to full-fledged scenarios or simulations.  Make full use of media at this point:  audio and graphic identification, gaming capabilities, etc.

The relevant principle in selecting practice events is meeting the requirements of the related objective and increasing student engagement with the IMI.  Ensure that the method for completing practices is intuitive and that instructions for completion are clear.

Once a practice item is completed, provide feedback.  It is critical that practices be guided.  Feedback should describe why an incorrect answer is wrong, as well as provide the correct answer.  

Once feedback has been provided, allow a second try, where feasible (it might not be feasible with some simulations).  After the second try, provide feedback and a link to remediation.




Continued on next page

Practices and Tests (cont.)

	Lesson quizzes
	
	Use the following guidelines to develop the lesson quizzes.

Quiz Item Development
· All of the standard question types discussed later in this section are allowed, as are procedural simulations.

· Develop one quiz item for each ELO covered in the lesson.

Quiz Format

· Provide instructions for the quiz.

· Provide the total number of quiz items and the expected total time to complete the quiz.

· Present one question per screen.

· Number all quiz items.

Scoring and Remediation

· Provide two opportunities to answer each item.

· Provide a hint after the first incorrect answer.  Provide feedback and a remediation link after the second incorrect try.

· Provide positive feedback after each correct answer.



	Final comprehensive practice
	
	Most, but not all, IMI products will have a final comprehensive practice.

The final comprehensive practice is meant as practice for the Graded Exam and should use the same standards that MARTest uses. 

Use the following guidelines to develop the final comprehensive practice.

Practice Item Development

· Use only multiple-choice items.  Follow the guidelines for multiple-choice items later in this chapter.

· Develop two test items per ELO.
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Practices and Tests (cont.)

	Final comprehensive practice (cont.)
	
	Final Comprehensive Practice Format

· Provide instructions for the practice.

· Provide the total number of test items and the expected total time to complete the practice.

· Number all test items.

· Present one test item per screen.

Scoring and Remediation

· Once the student has completed all test items, provide a score based on the percentage of correct answers.  

· Display a list of incorrectly answered items with incorrect responses and correct answers displayed in distinct colors.

· Provide remediation with links to relevant material.



	Guidelines for feedback


	
	Guidelines for feedback are provided in the following table:



	Guideline Description


	Rationale

	Keep feedback on the same screen with the test question and student response.


	Reduces memory load.



	Provide feedback immediately following a student response.
	Information about test results is an important element in the learning process.



	Provide feedback to verify the correctness of the answer and explain why.


	It might not be clear to students why their responses are correct or incorrect.  Therefore, in addition to knowledge of results, feedback should provide specific information about why a response is correct or incorrect.




Continued on next page


Practices and Tests (cont.)

	Guidelines for feedback (cont.)
	
	

	Guideline Description


	Rationale

	For incorrect responses, give the student a hint and ask the student to try again.
	Without the hint, students might fail again and feel frustrated.  The hint helps students recall relevant information to answer test questions.



	Tailor the feedback to each student’s response.


	Feedback should address the misconception a student might have in selecting a particular incorrect response.



	Use audio feedback carefully.  Avoid overuse of audio feedback or use of potentially irritating audio feedback, such as buzzes or long clips.


	Audio, when properly used, can enhance the value of feedback.  It is important, however, to avoid distracting or irritating audio feedback.

	Provide positive feedback.  However, do not provide the type of feedback that might encourage incorrect responses.


	Feedback, when properly used, can provide students with the motivation to learn.  Cynical or negative feedback can discourage students.



	Add instructional feedback to simulation responses to explain why the simulated world reacted in a certain way or to provide a hint.
	Instructional feedback guides the student through the simulation.  In simulation, feedback is embedded in how the simulated world responds to a particular student action.  Later it can be phased out to facilitate transfer.



	
	


Continued on next page


Practices and Tests (cont.)

	MARTest (Graded Exam)


	
	MARTest is the current Marine Corps DL testing software.  Once an operational LMS is fielded across the Marine Corps DL Program infrastructure MARTest will no longer be utilized.  Students can take the MARTest exam at Learning Resource Centers (LRCs) throughout the Marine Corps.  If MARTest is required for a course, IMI course developers are required to develop the MARTest questions, but will not be required to program the MARTest itself.  MARTest is a separate testing system.  When MARTest is replaced by a LMS, questions will be developed to the same standards.

Use the following guidelines in developing MARTest items:

· Use only multiple-choice items.  Follow the guidelines for multiple choice items presented later in this section.

· Final comprehensive practice items can be reused as MARTest items.  One additional item per ELO must be developed to bring the total number of items per ELO to three.  These test items will form a random selection pool.



	Test tracking and reporting
	
	The Marine Corps Institute (MCI) handles final test scoring and reporting via the MARTest software.





Practice and Test Items

	Introduction 
	
	Only multiple-choice items are allowed in the final comprehensive practice and for MARTest (Graded Exam).  This section sets standards for their preparation.

IMI designers/developers are encouraged to produce creative practices that capitalize on the benefits of multimedia to maximize student engagement.

However, standard question types are allowed, and this section provides guidelines for their use.



	Definition
	
	A multiple choice item is a practice or test question that consists of

· one stem

· one correct response; and

· three distracters (incorrect responses).



	Standards for multiple choice items
	
	Use the following standards when preparing multiple choice items:

· For each item, develop one correct answer and three realistic distracters (a, b, c, d).

· Make the language of the correct answer and the distracters brief, similar in grammatical structure and word length, and worded in positive language.

· Avoid using negatives in any part of the multiple-choice item (e.g., no, nor, not, none).

· Vary the correct answer position to avoid establishing an answer position pattern (e.g., “c” is generally correct).

· Do not use inclusive or exclusive answers or distracters (e.g., “All of the above”, “None of the above”, “Both a and b”).

· If responses are numerical, list them in ascending order.




Continued on next page

Practice and Test Items (cont.)

	Standards for multiple choice items (cont.)
	
	· Capitalize the first word at the beginning of each answer and distracter when the stem is a question.

· Do not repeat initial words in the responses.  Load repetitive initial words into the stem. (e.g., if “the” is the first word in each response, move it to the stem).

· In exercises, audio segments or graphics can be substituted for text.



	Guidelines for multiple multiple-choice items


	
	Use multiple multiple-choice items when more than one correct response is possible.  A broad scope of information can be covered within a single item of this type.  This type of item has greater complexity and difficulty than simple multiple-choice items.

Use the following guidelines for multiple multiple-choice items:

· Group all items of this type together, so directions can be given only once for several items

· Provide clear direction on choosing the correct answer(s)

· Use singular/plural verbs in the stem to prevent grammatical cues to the correct response

· Use four to five responses

· For exercise items, allow graphics or audio clips to be used for list items.



	Example
	
	The following item is an example of a multiple multiple-choice item:

Which types of test items are allowed in Marine Corps lesson quizzes?

a.
Fill-in-the-blank/completion

b.
Labeling

c.
Matching

d.
Multiple choice

e. True/false

(Answer:  a, b, c, d) 
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Practice and Test Items (cont.)

	Guidelines for matching items
	
	Use the following guidelines for matching items:

· Present two lists of information in which List B must be matched with List A

· Develop list A with sufficient language and data while keeping the language of List B brief

· Number list A items; identify List B items in alphabetic sequence

· Develop more List B items than List A items in order to establish a realistic test difficulty level.  List B must have at least 10-30% more options than List A

· Provide a box to the left of List A for student to drag the correct letter from List B

· For exercise items allow graphics or audio clips to be used for list items

· Arrange responses in the same logical order.



	Guidelines for labeling items


	
	Use labeling or identification items to measure a student’s ability to recall facts and label parts in pictures, schematics, diagrams, or drawing.  This form of test item is most often used to measure recognition of equipment components or other concrete items.

Use the following guidelines for labeling test items:

· Make all graphics and relevant parts of graphics clear and of sufficient size

· Provide sufficient information to indicate what the graphic item is and which part is to be labeled

· Clearly designate the parts to be labeled or identified

· Be sure only one definite answer is possible

· For exercises, a “drag and drop” format is permissible.
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Practice and Test Items (cont.)

	Guidelines for fill-in-the-blank/

completion items
	
	A fill-in-the-blank or completion item requires students to recall facts and to supply one or more key words that have been omitted from the statement.  When placed in the appropriate blanks, the word(s) make the statement complete, meaningful, and true.

Use the following guidelines for fill-in-the-blank/completion items:

· Leave blanks for key words only

· Keep items brief

· Make all blanks approximately the same size

· Avoid grammatical cues to the correct answer (e.g., using the articles “a” or “an” immediately before the blank)

· Ensure that only one correct answer is possible for each blank.




Chapter 3:

 IMI Development Standards


Overview

	Introduction


	
	This chapter presents standards for IMI development.  

While the standards covered in this chapter affect production, they are not production technical standards.  They are for instructional design use.  Chapter 4 discusses technical standards.



	In this chapter


	
	This chapter addresses the following:

	
	
	Topic
	See Page

	
	
	The Prototype Lesson
	3-2

	
	
	Storyboards
	3-4

	
	
	Standard Screens and Templates
	3-8

	
	
	Screen Development
	3-13

	
	
	
	



The Prototype Lesson

	Introduction


	
	The prototype is a single lesson meant to represent the proposed look and feel of the completed IMI.  It allows the Marine Corps to review and comment on a small segment of work before full-scale production begins.  In addition, the process for developing the prototype should be the same process proposed for developing the complete IMI.

Full-scale production is then based on the prototype and the Marine Corps comments.  This process significantly increases the likelihood that the final product will be acceptable.



	Content


	
	The prototype consists of a single complete and functional lesson.  The lesson selected should not be an introductory lesson.  The prototype must have the same look, feel, and characteristics of the final product.  The prototype must feature examples of all final product characteristics, as described in the Course Design Plan, including:

· Video

· Audio

· Narration

· Navigational paths
· Templates

· Animation

· Graphics

The prototype must also illustrate:

· Screen designs

· Media conventions

· Student controls

· Instructional strategies

· Bookmark functions
· Interactivity
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The Prototype Lesson (cont.)

	Process
	
	The prototype process begins with the selection of a prototype lesson.  This is done with the Marine Corps project manager after the acceptance of the final Course Design Plan.

Once the lesson has been selected, a storyboard for the prototype lesson must be developed, reviewed by the Marine Corps, and approved or revised.  For storyboard standards, see the following section.

Once the storyboard has been approved, prototype production can begin.  See pp. 3-8 through 3-19 for screen design and development standards and Chapter 4 for technical standards.



	Delivery


	
	Designers/developers must deliver written installation instructions with the prototype.  The prototype must be executable on the TEPOP server and on CD-ROM for stand-alone operation. 

Marine Corps comments on the prototype must be incorporated into that lesson as well as the rest of the IMI.





Storyboards 

	Introduction
	
	Once the prototype has been approved, full-scale storyboard development can begin.  The storyboards are based on the Course Design Plan specifications, the prototype, and comments made on the prototype.



	Definition


	
	A storyboard is a deliverable that visually describes media placed on every frame in the course.  Storyboards show what is on each screen, to include hot spot and hot spot links.  They describe in detail all images, animation, movie segments, sound, text, and navigational paths.



	Template


	
	The template for Marine Corps storyboards will be found in Appendix C.  All storyboard deliverables must be based on this template unless otherwise approved by the Marine Corps project manager.  Proposals for alternatives (e.g., on-line storyboarding, etc.) should be presented at the kick-off meeting.



	Storyboard sections
	
	Instructions for completion of storyboard sections are provided in the following table:



	
	
	Section


	Description

	
	
	Header
	The Header section contains:

· Course name.

· Lesson number.

· Screen number.



	
	
	Display
	The Display section represents the proposed screen as closely as possible.  This section contains:

· Screen title (each instructional screen will have a title).

· Screen text.

· Visual elements.  Insert the graphic, if available.  Otherwise, provide a placeholder showing the proposed graphic size and location.  Use a placeholder to show placement of proposed video or animation.
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Storyboards  (cont.)

	Storyboard sections (cont.)
	
	

	
	
	Section


	Description

	
	
	Navigation
	The Navigation section includes a list of all standard navigational buttons.  On storyboards for individual screens, place "X"s for each inactive (dimmed) button.

This area also includes boxes with Back and Next icons.  In these boxes, place the screen number that the student will see if the button is pressed.



	
	
	Audio/Video
	The Audio/Video section lists the complete text of any narration or video scripts or a description of non-narration audio.  

This section also includes a space for audio and video file names.



	
	
	Graphic/

Animation
	The Graphic/Animation section provides space for graphic file names and text descriptions of graphics and animations.  Explain all graphics and animations in sufficient detail for Marine Corps reviewers to recognize the item and to make decisions about appropriateness.



	
	
	Programming
	The Programming section explains how program elements are to be assembled.  This section includes:

· Notes about placement/sequencing of media elements.

· Descriptions of programmer-generated effects (e.g., transitions) and of special text placed by the programmer.

· Information about links.

· Instructions for scoring exercises and lesson reviews.

· Additional detail about branching.

· Descriptions of any miscellaneous items, such as text for pop-up windows.




Continued on next page 


Storyboards  (cont.)

	Storyboard sections (cont.)
	
	

	
	
	Section


	Description

	
	
	Branching
	The Branching section lists hot spots or buttons along with the screens the student will see after clicking on the hot spots or buttons.



	
	
	Footer
	The footer includes the:

· File name.

· Page number.

· Storyboard version number with date.



	
	
	
	

	File names


	
	Files must be named at the storyboard stage.  The Marine Corps requires accurate file names for efficient course archiving, updating, and revision.  File names must be accurate when the final IMI is submitted.  File names should describe the file in enough detail to avoid confusion and to facilitate use during later revisions.

The following illustrates file-naming conventions for all audio, video, graphic, and animation files.

[course identifier]_[module #]_[lesson number]_[description]

Example:  08404_02_07_M16-ejection-sequence-closeup

Example:  SCC_03_06_DD214-certification-section

Name only the files launched by the authoring program, not individual items used to create the files.  For example, do not provide names for each frame in an animation or for a series source files used to create a particular graphic.  Include only the files that the program will access.

Recurring files must be stored in a single folder, not in lesson folders.
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Storyboards  (cont.)

	Delivery
	
	The Marine Corps project team reviews the storyboards, and the contractor/developer revises them based on the project team’s comments.

By default, storyboards must be delivered in a single paper copy and in a Word file.  Other electronic versions may be acceptable, but must be approved by the DLC project manager prior to storyboard development.  The kick-off meeting is the appropriate time for designers/developers to make such proposals.





 Standard Screens and Templates

	Introduction


	
	The Marine Corps has set standards for the following screen types:

· Main Menu screen

· Module Menu screen

· Lesson Content screen

· Course Map screen

· Exercise screen

· Glossary screen

· Help screen

Templates for these screens can be found on the DLC website at:

www.tecom.usmc.mil/dlc


	Template compliance
	
	Screens for which templates exist must comply with the templates exactly.

Functional code for these may be provided as GFI.

The template screens include an E-mail item on the left side of the screen.  Currently, only Professional Military Education (PME) courses use e-mail.


	Screens without templates
	
	The following screens do not have templates:

· Title/Introductory screen

· Module screens

· Lesson Title/Description, Lesson Objective, Lesson Quiz, and Lesson Summary/Transition screens

· Comprehensive Review Test and Comprehensive Review Test-Summary of Results screens

· References screen

· E-mail screen (for PME courses)

Windows (pop-up, feedback, confirmation) do not have templates.  However, windows must be consistent throughout the course.
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 Standard Screens and Templates (cont.)

	Consistency
	
	For consistency, screen types for which templates do not exist must reflect the look and feel of existing templates as closely as possible.  

Screens for which a similar screen template exists should mirror the templates very closely.  For example, the References screen should mirror the Glossary template.

The IMI must be optimized using a palette consisting of the 16 colors recognized by all versions of HTML.


	Interface items
	
	Screens for which no similar screen template exists must follow DLC standards for interface items, as indicated in the following table:



	
	
	Interface Item


	Description

	
	
	Screen Background and Layout


	All screens must use the template background and layout.



	
	
	Banner


	The banner at the top displays the

· module name in the Module Menu and module description screens

· lesson name in the Lesson Menu and content screens

· course name in the Main Menu or outside modules and lessons (in the Help, Glossary or reference screen, in the introduction section, etc.).
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Standard Screens and Templates (cont.)

	Interface items (cont.)
	
	

	
	
	Interface Item


	Description

	
	
	Left Bar


	The bar at the left side of the screen remains in the expanded (down) position.  It includes the Marine Corps logo and a blue button.  The button is labeled “Module,” “Lesson,” or “Topic” to indicate the student’s location in the IMI.

If the student is inside a lesson, the button reads “Topic.”  The menu reveals the topics in that lesson.  Clicking on a topic brings the student to that topic.

If the student is on one of the module screens, the button reads “Lesson.”  The menu reveals the lessons in that module.  Clicking on a lesson brings the student to that lesson.

If the student is outside of a module (at the Main Menu or in the Welcome section) the button reads “Module.”  The menu reveals the modules in the IMI.  Clicking on a module brings the student to that module.

The menu item indicates an active selection (yellow), one that has never been selected (white), or was previously selected (aqua).  

The left bar also includes Notes and E-mail items. Notes links to Notepad.  E-mail links to an e-mail screen.   Generally, the e-mail function is only required in PME courses.  The SOW will indicate if notes and email are required.
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Standard Screens and Templates (cont.)

	Interface items (cont.)
	
	

	
	
	Interface Item


	Description

	
	
	Bottom Bar( Buttons and Progress
	The buttons at the bottom of the screen are dimmed  when unavailable, highlighted when selected.  The state of the button shown in the template is standard when the button is active, but not selected.

Buttons function as follows:

· "Replay" replays animation or audio not associated with video.

· "Back" and "Next" take the student to either the previous or the following screen.  At the end of lessons or modules, "Next" takes students to the next lesson.

· "Main Menu" takes students to the Main Menu screen.

· "Course Map" screen takes students to the Course Map screen.

· "Show Text" displays a window with a text version of the audio on the current page.

· "Glossary" takes students to the Glossary screen.

· "References" takes students to the References screen.

· "Help" takes students to the Help screen.

· "Exit" displays an Exit Confirmation window, “Do you want to Exit the course?  No information will be saved except your current screen location.”  If yes, students exit.  If no, they return to the course.

The Screen Identification area indicates which screen the student is on out of the total number of screens in the lesson.
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 Standard Screens and Templates (cont.)

	Occasional buttons
	
	In addition to the buttons on the standard interface, IMI uses several “occasional” buttons on single screens or groups of screens.  These buttons will not be part of the standard interface, but will be placed on the screen as graphics.  These “occasional” buttons include:

· Print 

· Done

· Show Me

· Close

“Occasional” buttons must imitate the standard buttons in color and texture, though not in size.  These buttons must use text, rather than icons.





Screen Development 

	Introduction


	
	This section presents standards for developing screens; Chapter 4 presents technical standards.

Note:  Contractor/developer screen techniques cannot deviate from this style guide without prior approval from the DLC.  If unique contractor/ developer screen techniques are approved as necessary and appropriate for a specific IMI project, they must be applied consistently (e.g., if most graphic frames have a drop shadow, all graphic frames must have a drop shadow).



	General standards 
	
	Screen development must comply with the following general standards:

· Provide a clear, consistent look.  A screen should only address one concept, procedure, or item of instruction.  Screens should also maintain a consistent writing style chosen for the target audience.

· Ensure that key information is most prominent on the screen.

· Present information in a top down, left to right instructional format.

· Provide students with the necessary information in the fewest possible steps and in the shortest time possible.

· Avoid “timed” effects.  If one or more events are to happen on a screen, the student should trigger the event following instructions.

· Allocate screen locations for presentation of specific instructions/ prompts for students.

· Use color consistently.  Each color used should have a clear and consistent meaning.  Two distinct colors should not be used for the same purpose (e.g., cueing students to additional information).

· Avoid bright shades and hews of colors that bleed into the background.

· Screens must accommodate a 2% margin (18 pixels on the baseline screen) within the screen content "real estate".

· Avoid biases and stereotypes in visual elements, text, and audio.
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Screen Development  (cont.)

	Standards for text
	
	Apply the following standards for text:



	
	
	Element


	Standards

	
	
	Layout
	· Limit the amount of text.  Provide it in small chunks and use bullets, numbered lists, tables, and charts to break up lengthy sentences.

· Limit lines of text to a maximum of 60 characters.

· Provide generous white space to separate blocks of text.

· When showing documents that require more space than is available on a single screen, allow scrolling.  Do not use a "continue" function.



	
	
	Appearance
	· Use Arial black in 12 point or higher for standard instructional text.  Other fonts and sizes can be used within graphics (but avoid serif fonts and fonts smaller than 10 point).

· Use larger fonts for screen headings and subheadings.

· Do not indent paragraphs.

· Use left justification for basic text.

· Use upper-case words sparingly (e.g., titles).

· Glossary words may be hyperlinked.  For emphasis, use bold rather than other font effects.

· Hyperlinks currently selected should be yellow; not yet selected should be white; and previously selected should be aqua.  On light backgrounds (less than 25% gray), use purple instead of white for hyperlinks not yet selected. 



	
	
	Language
	· Keep language simple, concise, and consistent.

· Use hyphenation only to break compound words.

· Avoid jargon and slang.

· Use two spaces after periods and colons.

· Maintain parallel construction and noun-pronoun agreement.

· Use the Government Printing Office (GPO) Style Manual for language standards.

· In course narration, use 1st or 3rd person, as appropriate.
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Screen Development  (cont.)

	Standards for audio
	
	Original audio is expensive to produce, and once outdated, requires further expense to update.  Use audio judiciously.

Apply these standards to select audio:

· Design audio into lessons where it is critical to the mastery of the learning objectives (e.g., weapon tones, alarms, etc.).

· Limit narration to introductory or transitional material, or to support the explanation of complex/key material.  Use narration when the message is short, simple, requires immediate student response, or when the visual channel is overloaded.

· Narration and text should complement, not compete with, each other.  Narrators should never read blocks of text.

Use these standards for developing audio:

· Create a separate script to correspond to each changing element within the screen.  For example, if the audio is to be synced with the appearance of three bullets, then create three separate audio scripts.

· Label the scripts and the event to explain the relationship.

· Avoid long pauses in visuals waiting for extended narration to finish.

· Make clear the transition from one concept to another.

· State in the storyboard the actual words to be recorded.  If additional space is necessary, add a page.

· Keep language simple, active, and direct.  Use short sentences.  Avoid acronyms, technical jargon, and unfamiliar terms.  Define terms if used.

· Spell out all numbers.

· If each letter is to be read in an acronym, format the acronym to reflect this (U-S-M-C).
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Screen Development  (cont.)

	Standards for visual elements


	
	Visual elements should relate directly to the content.  Apply these standards for developing visual elements:

· Provide recurring information in consistent locations.

· Maintain a constant perspective in a series of visuals.  If a change of perspective is necessary, cue students to the change.

· Do not include contractor or other corporate logos in Marine Corps IMI.  However, with plug-ins, this cannot usually be avoided.

· Don’t clutter the screen with too many visual elements.

· Re-use graphics to reinforce basic concepts.



	Standards for graphics/photos


	
	Graphics include clip art, drawings, charts, and tables.  Apply these standards for developing graphics and photos:

· Avoid using too many visual cues or too many colors at once.

· Avoid distinctions based on color cue only.  When using colors, always use a second cue (e.g., label, shape texture) for color-blind students.

· Ensure adequate contrast between text and background colors.

· Ensure that key details are easily identified.



	Standards for animation


	
	Apply these standards for animation:

· Reserve blinking for critical situations requiring immediate attention or action.

· Avoid animation that wanders across the screen or otherwise distracts students from the content.

· Use special effects only when absolutely required for emphasis or transition.

· Because animation can be expensive to produce, use animation intelligently: to show key concepts difficult to describe otherwise, in features that will be repeated during the course, or on a splash screen.

· Know your audience.  Think carefully before using cartoon-like animations.
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Screen Development  (cont.)

	Standards for video
	
	Original video is extremely expensive to produce, and once outdated, requires further significant expense to update.  Existing video can be expensive to re-purpose, particularly if outdated technologies were used. Video also consumes memory and bandwidth, premium resources in IMI, especially in Internet delivered IMI.  Use video very judiciously.  

Apply these standards in selecting and using video:

· Use video to reinforce, clarify, or emphasize a specific behavior or learning objective that cannot be effectively taught using graphics, stills, photographs, or animations.

· Do not use continuous video clips (more than 30 seconds in length).

· Use appropriate video format (e.g., talking head, show and tell, interview, panel discussion, simulation, or dramatization) for the content presented.

· Use video if the content requires motion to clearly depict the point.

· Light the main subject well and eliminate background distractions.

· Use a separate page for video scripts and reference the corresponding screen number.  Use a two-column format.  In the left column describe the scene to be produced.  In the right column state the actual words to be recorded.

· Because buffering problems tend to hinder streaming media performance, where possible, avoid traditional techniques such as zooming, panning, transitional wipes and dissolves, and fast motion subjects.
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Screen Development  (cont.)

	Navigation


	
	Navigation must be student friendly.  Students should spend time mastering the course objectives, not the course navigation.  IMI must comply with the following standards:

· In all navigational activities, give students a sense of control.

· Navigation must be self-explanatory, obvious.

· Navigation should not rely on a sequence of student activities (i.e., button clicks or menu selections) to achieve a desired end.  The student should be able to achieve his or her objective with as few activities as possible.

· Provide clear instructions or cues for all student activities required to advance the program.




Chapter 4:

IMI Technical Standards 


Overview

	Introduction


	
	This chapter presents Marine Corps IMI technical standards.

While these standards affect design and development, they are primarily for use by production staff (graphic artists, videographers, programmers, etc.).



	Emerging CMI/LMS environment


	
	Standards in this section are based on the current CMI system being used by the Marine Corps.  The Marine Corps is replacing this CMI with THINQ -- a Commercial-off-the-Shelf (COTS) Learning Management System (LMS).

All courseware will be designed to function within AICC API-Based CMI communications.  Support of only the mandatory fields are required at this time.  These specifications can be cross-referenced in SCORM Version 1.1 paragraph 3.4.4.

The LMS Integration Specification addendum to the SOW provides further details.  The Marine Corps project manager will provide a point of contact that will explain the syntax required to correctly integrate the IMI with the LMS.

For more information on the Marine Corps delivery environment, see Chapter 1.



	Definition


	
	Courseware is an actual instructional package (including content and technique).  It includes the necessary auxiliary materials and any special applications programs or other software necessary to present instruction.



	In this chapter


	
	The chapter addresses the following:

	
	
	Topic
	See Page

	
	
	Media Elements
	4-2

	
	
	Programming
	4-6

	
	
	System Testing and Validation
	4-10

	
	
	
	



 Media Elements

	Introduction


	
	This section presents standards for media elements.  These standards ensure uniformity throughout the Marine Corps IMI inventory, particularly as it pertains to functionality on baseline platforms.  Variation is not allowed without prior approval of the DLC project manager.



	Audio


	
	Use the following guidelines for producing audio:

· Use a professional narrator for all narration.  Ensure that narrator uses appropriate style and tone. 

· For audio within IMI, use Windows Media Audio (WMA) encoded at 64 kbps.  Provide all audio sources as WAV files upon delivery of final IMI.

· Use 16-bit audio at 44.1 KHz.

· Prepare text files containing the full text of audio.  When students click Show Text, bring up the text to accompany the audio.



	Graphics 


	
	Use the following guidelines for producing graphics:

· Use 72 dots per inch of detail for all images.

· Develop graphics for a 16-Bit SVGA color resolution with high color.

· Graphics should be optimized for the most effective viewing with the baseline version of Microsoft Internet Explorer.  Use file formats most consistent for that purpose (e.g., GIF, JPEG).

· If graphics do not appear simultaneously with text items, design graphics so that images appear on the screen before the text or captions.
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 Media Elements (cont.)

	Video(
production
	
	Use the following guidelines for producing video:

· Ensure that actors comply with regulations concerning uniforms.

· Ensure that sets are appropriate to actual work environment.

· Use close-ups for dramatic impact and emphasis.

· The video player must have navigation and control buttons that allow students to play, re-play, or stop the clip.

· Avoid static shots.



	Video(
post-production
	
	Use the following guidelines for video post-production:

· Use video or graphic window overlays to show extreme close-ups of small objects such as knobs and switches for wide-angle views.

· Record video in Betacam SP format or digital video format.

· Video player must allow students to play, pause, and repeat video.

· Video must be delivered in the following file formats:

· Windows Media video files (.WMV)

· Windows Media stream redirector metafiles (.WVX)

· Source video in uncompressed .AVI format

· Deliver the edited, uncompressed source video as it was used in the IMI (e.g., if a 30-second clip was used from a 20-minute Beta SP tape, then provide the 30-second clip as well as the entire video produced).

· Encode for a video window area of 240 x 180 pixels.

· Encode video files using Microsoft Windows Media Video v. 7 video codec and Windows Media Audio v. 8 audio codec.  (Please consult the DLC project manager if a different version of these codecs is desired).
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 Media Elements (cont.)

	Video(
video streams
	
	Encode each video file with five video streams for intelligent streaming delivered in a variety of instructional environments, using the respective parameters for frames per second (fps), data rate (Kbps), keyframes, buffer size, audio data rate (Kbps), and audio frequency, as indicated in the following chart:



	Parameter


	Specifications



	Video stream number


	1
	2
	3
	4
	5

	Target network connection


	28.8K modem
	56K modem
	64K single-channel ISDN
	128K dual-channel ISDN
	256K LAN

	Frames per second (fps)


	8
	10
	10
	12
	15

	TOTAL data rate (Kbps)


	18
	25
	45
	93
	218

	Video data rate (Kbps)


	8
	15
	35
	85
	208

	Keyframe frequency (keyframes every nth frame)


	64
	80
	80
	96
	120

	Variable compression buffer size


	6

	Audio data rate (Kbps)


	10

	Frequency (KHz)


	11

	8-bit or 16-bit/ mono or stereo


	16-bit mono
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 Media Elements (cont.)

	Animation
	
	Use the following guidelines for producing animation: 

· Animation paths, colors, and object distinctions should remain clear and uncluttered.  

· Animation must use only Marine Corps approved plug-ins found at: 

http://www.tecom.usmc.mil/dlc
· Finish the motion of an animation before adding labels, captions, or text.



	File and directory naming
	
	Page 3-6 describes file-naming conventions for media files.  Designers develop file names for media during the storyboarding phase.  Media files must use the names specified on storyboards.  If, during production of media elements, files must be added, combined, or otherwise renamed, the storyboards must reflect these changes.

Use names for file directories that are

· Concise

· Specific

· Accurate

· Linked to places or purposes for which they are used rather than to the software in which they were created

File names should describe the file in enough detail to avoid confusion and to facilitate use during later revisions.

For directories, logical organization is vital.  Otherwise, files become “lost.”

Use libraries and document library contents.





Programming

	Introduction


	
	This section presents general standards for programming.  The SOW Technical Addendum will indicate any specific requirements that pertain to an IMI project (e.g., SCORM or AICC compliance).



	Delivery environment


	
	Pages 1-5 through 1-6 discuss the IMI delivery environment and the resulting IMI requirements.



	Bookmarking


	
	The LMS Integration Specification addendum to the SOW provides details regarding bookmarking functions and LMS compliance.


	Definition


	
	A bookmark is a student courseware progress indicator.  Bookmark information is passed from the courseware to a management system database for storage when a student exits a course before completing the entire learning session.  Student bookmark information is retrieved from the management server once a student re-enters the course and is used to place the student at the same point in the courseware as when the student had previously exited the course.  Procedures for integrating with the MarineNet CMI database are provided in the SOW Addendum.



	Navigation
	
	Use the following standards for navigation/student input:

· The IMI should be interruptible at any point.

· The IMI should allow the student to stop, continue, consult help or references, or exit.  Also, accessing Help should never alter the student’s relationship to the IMI; students should always be returned to the precise point where they left off.
· Always acknowledge student input.  Students should never be confused about whether the IMI “heard” them.  

· The IMI should allow easy reversal of actions.
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Programming (cont.)

	Navigation (cont.)
	
	· Make the acceptance area or “hot spot” larger than the item for faster and easier selection. Do not overlap acceptance areas.

· Provide immediate feedback when the wait to get a response from the computer is longer than will be comfortable for the student.

· Provide error messages that are informative and low-key.  Error messages should:

· Be specific about the nature and cause of an error. 

· Be given immediately after an error occurs.

· Inform students of the correct course of action to take.

· Be non-threatening.
· When a standard does not exist, follow Microsoft standards.  Students are familiar with these and will have these reinforced in all their computer usage.

· Navigation must support multiple paths.



	Definition


	
	Multiple paths describes courseware that allows a student to navigate from any part of the course to any other part of the course at any time, without following a linear path.  EXCEPTION: examinations.



	Naming conventions
	
	Media files must use the names specified on storyboards as described on p. 3-6.  If files must be added, combined, or re-named during programming, record the changes on the storyboards.

The storyboards do not specify programming file names.  The most important principle in naming files during programming is to name files as though someone completely unconnected with the project will have to use the files to complete or revise them without help from current project staff.  The code belongs to the Marine Corps and can be used in the future to complete, revise, or re-purpose courseware.
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Programming (cont.)

	Naming conventions (cont.)
	
	Therefore, it is critical to develop names that are concise, specific, accurate, and reflective of the purpose for which they are used.  For example, it is better to name a code string that brings up a confirmation box for the Exit button “Exit confirmation,” rather than “Oops” or “Fourth window.”

Names for media files and programming directories must also be concise, specific, accurate, and reflective of the purpose for which they are used.  For directories, logical organization is vital.  Otherwise, files become unrecoverable.

Keep lists of all program variables used, along with their location and purpose.  Clearly identify libraries and specific items within the libraries.


	Graphical User Interface (GUI)
	
	Use the GUI templates found on the DLC website www.tecom.usmc.mil/dlc
These are not functional, but present how certain screens must look.  Functional templates may be provided as GFI.  You will need to create additional templates to develop the IMI.  Make sure that these templates are clearly named and filed.  Also, provide the Marine Corps project manager with a list of all templates developed.



	Authoring language
	
	The ideal language will work without plug-ins and will accommodate streaming audio and video. The Marine Corps permits authoring in Flash, HTML, DHTML or Java.



	IMI delivery


	
	Designers/developers must deliver IMI ready for TEPOP server installation and a CD-ROM version that will operate as stand-alone IMI.  Deliver instructions for installing and uninstalling with the IMI.  The IMI must follow the storyboards and must possess no deficiencies.

The IMI Software System Testing Procedures Guide identifies the system testing activities to be performed on initial (prototype) lessons, beta IMI, and final IMI.  This guide will be part of GFI at project kick-off.

See the SOW for required version and quantities to be delivered.
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Programming (cont.)

	IMI delivery (cont.)


	
	With the final IMI, provide:

· Revised installation instructions, if necessary

· Storyboards with final file names

· List of program variables with location and purpose

· List of libraries with contents

· List of new templates developed

· Copies of all source codes and files

· Audio and video files

All final electronic files are the property of the Marine Corps.





System Testing and Validation

	Introduction


	
	Designer/developers of Marine Corps IMI are responsible for integration testing.  Deficiencies should be corrected prior to submission of deliverables.  The Marine Corps is responsible for system testing and courseware validation.  This section primarily addresses system testing and validation.



	Definition


	
	Integration testing is software testing performed by the developer of two or more aggregated instructional content elements (AUs or lessons within a block of instruction).  The goal of integration testing is to ensure that the instructional unit functions conform to the Course Design Plan and to check as many decision outcomes (branches) as possible.



	Definition


	
	A deficiency is a fault, defect, shortcoming, or inadequacy in the format, accuracy, presentation, or technical content of the courseware.  Deficiencies also include technical flaws that interfere with the courseware’s ability to run as designed.



	Definition


	
	System testing is software testing, performed by an independent testing agency, of two or more aggregated blocks of instruction executing on the target hardware platform.  The goal of system testing is to make the IMI software ready for user acceptance and to characterize the behavior of the system.



	Testing and validation phases


	
	The Marine Corps performs system testing and validation in three phases.

1. Phase I:  Initial (Prototype) Systems Testing and Validation

2. Phase II:  Final Systems Testing (Beta version)

3. Phase III:  Field Testing 




Continued on next page 


System Testing and Validation (cont.)

	Phase I
	
	Phase I:  Initial (Prototype) Systems Testing and Validation

Initial Systems Testing is conducted on the prototype lesson.  An independent testing agency performs the initial system testing process.  During this testing process, the testing agency is trying to assess the following functions:

· Course/lesson launch and exit

· Lesson navigation and branching

· Media play (with Marine-Corps approved plug-ins)

· Error handling

· Bookmark functions
· Basic compatibility with the USMC CMI/LMS environment
· Basic User Interface (UI) capabilities

· Sample in-line assessment procedures

Upon completion of Initial System Testing, the prototype is validated to ensure it meets the instructional objectives listed in the Course Design Plan.

At the end of Phase I, the testing agency will provide the Marine Corps with test reporting documents and the Marine Corps will prepare a Validation Summary Report to be given to the designer/developer.  The designer/ developer will make revisions based on the reports findings.



	Phase II
	
	Phase II:  Final Systems Testing (Beta version)

During Phase II, the validation process continues on the completed IMI.  The Marine Corps validates the lessons and prepares reports indicating changes, if any, the designer/developer needs to make on the IMI to ensure its instructional effectiveness.  Once the entire IMI has been validated by the Marine Corps and revised by the designer/developer, it will undergo final systems testing at the independent testing agency.  The testing agency conducts the testing and provides the final system testing documentation results to the Marine Corps.  Any deficiencies found in the final IMI will be brought to the attention of the designer/developer so that revisions can be made before deployment and field-testing. 
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System Testing and Validation (cont.)

	Phase III
	
	Phase III:  Field Testing 

During Phase III, students in the field will take the IMI and provide feedback about deficiencies.  The designer/developer will create an MS word template in which students can report software errors.

Within 14 days of the field test, the Marine Corps will provide the designer/developer with a Verification and Validation Report.  The designer/developer will make revisions based on the report findings to produce the final IMI.

Additional systems testing might be conducted on specific sections of the course depending on the nature of the deficiency.




Appendix A


Glossary

	Bookmark


	
	A student courseware progress indicator.  Bookmark information is passed from the courseware to a management system database for storage when a student exits a course before completing the entire learning session.  Student bookmark information is retrieved from the management server once a student re-enters the course and is used to place the student at the same point in the courseware as when the student had previously exited the course.  Procedures for integrating with the MarineNet CMI database are provided in the SOW Addendum.



	Course Map
	
	The Course Map contains a flow diagram showing the sequences and relationships among lessons in the instructional program.  Lesson maps, as part of the course map, include a flow diagram showing the hierarchical relationships among lessons and learning objectives included in each lesson.



	Courseware


	
	An actual instructional package (including content and technique).  It includes the necessary auxiliary materials and any special applications programs or other software necessary to present instruction.



	Deficiency
	
	A fault, defect, shortcoming, or inadequacy in the format, accuracy, presentation, or technical content of the courseware.  Deficiencies also include technical flaws that interfere with the courseware’s ability to run as designed.



	Distance Learning


	
	Structured learning that takes place without the physical presence of the instructor.

	Flowchart


	
	A deliverable that outlines the connections for all areas of content.  A flow chart includes a table of contents and a diagram that illustrates the logical sequence of the interactive interface.
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Glossary (cont.)

	Government-Furnished Information (GFI)


	
	Information provided by the government to support IMI development.  This information includes documents, specifically instructional materials in print or data format, supplied to the contractor/developer before and during the execution of the contract.


	Integration Testing


	
	Software testing performed by the developer of two or more aggregated instructional content elements (AUs or lessons within a block of instruction).  The goal of integration testing is to ensure that the instructional unit functions conform to the Course Design Plan and to check as many decision outcomes (branches) as possible.



	Interactive


	
	A process by which the computer presents instruction and responds individually to each student’s input.



	Interactive Multimedia Instruction (IMI)


	
	A group of predominantly interactive, electronically-delivered training and training support products.  IMI products include instructional software and software management tools used in support of instructional programs.

	IMI Hour


	
	An instructional hour of IMI consists of one hour of student contact time in the training program.



	Learning Analysis


	
	A procedure used to identify the knowledge and skills that must be learned by a student in order to master a task.
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Glossary (cont.)

	Levels of IMI
	
	The following table describes the levels of IMI.



	Level
	Description

	Level I(Passive


	The student acts solely as a receiver of information.

	Level II(Limited Interaction


	The student makes simple responses to instructional cues.

	Level III(Complex Participation


	The student makes a variety of responses using varied techniques in response to instructional cues.



	Level IV(Real-Time Participation


	The student is directly involved in a life-like set of complex cues and responses.

	
	
	

	Multimedia


	
	Combinations of two or more media in a single presentation format.  Examples of media are text, graphics, audio, video, and animation.  Graphics include still photos, clip art, drawings, charts, and tables.



	Multiple Paths


	
	Describes courseware that allows a student to navigate from any part of the course to any other part of the course at any time, without following a linear path.  EXCEPTION: examinations.



	Multiple Types of Input


	
	Describes courseware that adapts to student inputs in real time.

	Performance-Based Training


	
	Training that is developed to closely approximate the actual tasks required for successful job performance.
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Glossary (cont.)

	Plug-In


	
	Free industry software used to alter, enhance, or extend the operation of a parent application program.  A plug-in must be from a well-established market niche so it will be supportable through the life of the IMI courseware.



	Practical Application Exercises


	
	Exercises that require students to apply the skills taught in a particular topic area.  They involve practical application of skills that, when mastered, result in the accomplishment of learning objectives.

	Storyboard


	
	A deliverable that visually describes media placed on every frame in the course.  Storyboards show what is on each screen, to include hot spot and hot spot links.  They describe in detail all images, animation, movie segments, sound, text, and navigational paths.



	System Testing


	
	Software testing, performed by an independent testing agency, of two or more aggregated blocks of instruction executing on the target hardware platform.  The goal of system testing is to make the IMI software ready for user acceptance and to characterize the behavior of the system.



	Training and Education Point of Presence (TEPOP) Server


	
	A server suite that provides instructional material, storage, distribution, and security services.  The storage resource will provide the storage for electronic training material to be accessed through workstations on base, as well as the necessary management tools to monitor student progress and network utilization, determine courseware availability, and maintain statistical information.  The USMC Distance Learning Center web page at www.tecom.usmc.mil/dlc describes the configuration of the TEPOP server.



	Validation
	
	The process of evaluating the instructional effectiveness of an IMI product while it is being developed with the intention of improving it.  It is a process of development, tryouts, and revisions until evidence shows that the training accomplishes its intended purpose  (i.e., the process required to ensure the product meets the instructional needs of the students).
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Glossary (cont.)

	Web-Based Course


	
	An IMI Distance Learning course students can complete via a web-based server.

	Working Day


	
	One eight-hour calendar day.  Weekends and federal holidays are not working days.




Appendix B


References

	Guidance
	
	MIL-HDBK-29612-1 through MIL-HDBK-29612-4 are guidance for IMI development.  These DOD handbooks are listed below and are available at http://dtswg.msiac.dmso.mil/.

· MIL-PRF-29612, Performance Specification, Training Data Products, including Data Item Descriptions (DIDs), 26 Sep 96.

· MIL-HDBK 29612-1, Guidance for Acquisition of Training Data Products and Services (Part 1 of 4 Parts), 9 Jun 97.

· MIL-HDBK 29612-2, Instructional Systems Development Process (Part 2 of 4 Parts), 9 Jun 97.

· MIL-HDBK 29612-3, Development of Interactive Multimedia Instruction (IMI) (Part 3 of 4 Parts), 9 Jun 97.

· MIL-HDBK 29612-4, Glossary for Training (Part 4 of 4 Parts),

9 Jun 97.



	Government Furnished Information (GFI)
	
	The Marine Corps provides designers/developers with the following government furnished information (GFI) at the “kick-off” meeting:

· The USMC Systems Approach to Training (SAT) Guide

· The USMC IMI Style Guide

· The USMC MarineNet System Design Description for the USMC DL Program

· The USMC IMI Software System Testing Procedures Guide

· The USMC Distance Learning Software Baseline

· Other appropriate material (e.g., task lists) as identified in the SOW

The list is not all-inclusive.  Additional GFI may be provided according to the unique requirements of an IMI project.  Some GFI may be included in the SOW in order to assist contractors in preparing proposals.




Appendix C

Templates

This appendix includes templates for

· The Course Design Plan

· Storyboards

· Standard Screen Interfaces

Course Design Plan Template

The course design plan template begins on the following page.  Note that the template does not follow the header, footer, or page numbering conventions of this document.


Introduction

	Project Overview


	
	Text description.



	Target Audience


	
	Text description.



	Purpose


	
	Text description.





Course Structure

	Description


	
	Text description.

	Course Outline 


	
	Insert course map.

	Course Flow Chart


	
	Insert course flowchart in Visio.





Course Design Strategy

	Overall Approach to Course


	
	Text description.

	Extended Metaphor


	
	Text description.

	Extended Scenarios


	
	Text description, if used.

	Print Screen Strategy


	
	Text description.

	Plan for Supplemental Materials


	
	Text description.



Course Practice Strategy

	Subheadings


	
	Text description.

	Subheadings


	
	Text description.

	Subheadings


	
	Text description.



Lesson Design Strategy for Each Lesson

	Lesson Description


	
	Text description.  Include estimated time for completion.

	Lesson Objectives


	
	Text description.

	Topic Description


	
	Text description.

	Exercise/Quiz/

Review Strategies


	
	Text description.

	Lesson References 


	
	Text description.

	Lesson Outline and Instructional Strategies


	
	Text description with table below.

	Outline and Instructional Method by Objective

	Objective #


	Outline Item
	Instructional Method

	1
	I.
Outline item


	Instructional Method

	1.1


	IA.
Outline item
	Instructional Method

	
	
	



Technical Functionality

	CMI Functions


	
	Text description.

	Subheadings


	
	Text description.

	Subheadings


	
	Text description.


Storyboard Template

The storyboard template begins on the following page.  Note that the template does not follow the header, footer, or page numbering conventions of this document.

	Screen Display

	
Screen Title
Exact text that will appear on the screen.


Caption




	Main Menu
	Course Map
	Show Text
	Glossary
	References
	Help
	Exit
	
	(
	(

	
	
	X
	
	
	
	
	
	01-02-038
	01-03-01


	A/V File #
	Audio/Video Text/Description

	
	

	
	

	
	


	G/A File #
	Graphic/Animation Description

	
	

	
	

	
	

	
	



	Programming Notes

	


	Branching

	On
	Branch To
	On
	Branch To
	On
	Branch To

	
	
	
	
	
	

	
	
	
	
	
	


Standard Screen Interfaces

The standard screen interfaces begin on the following page.  They can also be found on the DLC website at www.tecom.usmc.mil/dlc.

These provide the look and feel of specific standard screens.  Functional code may also be provided for them as GFI.
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Glossary Screen
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Course Map
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Exercise Screen
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Help Screen
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Reduced version of graphic or text description of graphic.


Must be placed and sized as graphic will be in courseware.
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