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<Add content. Project-specific content.>
<Example: Executing Organization was requested to produce and deliver Analysis products for the <Project Name> Maintenance Initial Accession (IA) training.  The Analysis consists of multiple analyses that will be used to determine the current “As Is” state of the existing <Project Name> training and to recommend the “To Be” training.  The Instructional Media Requirements Document (IMRD) is one of several documents that provide the required documentation for the future training.  The IMRD informs the subsequent document the Military Characteristics Document (MCD), and the Instructional Media Design Package (IMDP).>  

The IMRD is an acquisition document providing a description of the media selection process, specifications for the media selection model, and to recommend media alternatives to provide the optimal <Project Name> training.  Instructional media requirements information in this document supports the design and development of <Project Name> training.

(U) Purpose
The United States Navy has recognized a need to modernize its training to meet the requirements of the rapidly changing 21st century battle space.  One such project undergoing transformation is the <Project Name>.  This study will baseline the current <Project Name> maintenance training, training equipment, supporting infrastructure, and identify the requirements and risks associated with the design and development of new training.

The focus of the IMRD is on how to train or support performance.  The IMRD, draws on select outputs from the IPRD, provides a baseline for determining instructional delivery system requirements, the recommended mix of instructional media, and primary and alternate training media options.  This data serves as a foundation for the design and development of targeted training and performance support interventions to support the acquisition of essential skills.  

(U) Background
<Add content>  

(U) Methodology
Thorough analysis is key to the design, development, and acquisition of effective training and performance support systems.  The methodology used to select the media requirements include: 
<Add content>  

(U) Summary
The following provides the recommendations for the new training.  
<Add content>  
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<Add content.>

<EXAMPLE: This notice promulgates safety precautions to the staff and students of the <Project Name> XXX Course. The safety precautions contained in this report are applicable to all personnel. They are basic and general in nature. Personnel who operate or maintain equipment in support of training analysis must be thoroughly familiar with all aspects of personnel safety, and strictly adhere to every general as well as specific safety precautions contained in all applicable operating and emergency procedures and applicable governing directives. 

2.8. SAFETY/HAZARD AWARENESS NOTICE PAGE(S): Under the heading Safety/Hazard Awareness Notice: 
• Identify hazards to personnel and equipment. 
• Provide special direction to personnel concerning safety. 
• Provide safety precautions for the protection of personnel and equipment. 
• Provide specific policy on Training Time Out (TTO). 
• Provide for designated Volunteer High Risk Courses specific policy on Drop on Request (DOR). 
• Describe the purpose of the Emergency Action Plan (EAP). 
• Provide instructions for the reporting of safety and hazard violations. 
• Specify safety and hazards found in the course. 
• Identify relevant documentation containing specific precautions and preventive measures. 
>



[bookmark: _Toc108511408][bookmark: _Toc199768399](U) DATA ITEM REQUIREMENTS
This section provides quick reference of where data items are covered within this Instructional Media Requirements Document (IMRD).  This IMRD was developed in accordance with (IAW) tailored Data Item Description (DID) DI-SESS-81519C, Department of Defense (DoD) Training Data Products MIL-HDBK-29612B (and associated volumes), and other policy documents specified in the methodology.  The Table that follows lists the DID item and the corresponding IMRD section number. 
[bookmark: _Toc148974173]Table 1-1. (U) Location of Data Items in IMRD
	DI-SESS-81519C
	IMRD Section

	2. Content.  The Instructional Media Requirements Document shall contain the following:
	All

	2.1 Front Matter.  The content of front matter shall be in accordance with Appendix A of MIL-PRF-29612B.
	1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 1.10, 1.11, 1.12

	2.2 Part 1: Media selection model specifications data. The model data shall describe the procedures to be used to identify primary and alternate media for each Learning Objective (LO) and shall include: 
	1.7.2, 1.7.5, 1.7.6, 1.7.7, 1.7.8, 1.7.9, 1.7.10, 1.7.11, 1.7.12, 1.12.3

	2.2.a. Methodology for identifying the sensory stimulus requirements of the LOs. 
	1.7.2, 1.7.6

	2.2.b. Method for identifying the sensory stimulus of the media. 
	1.7.2, 1.7.7

	2.2.c. Procedure for consideration of LOs presentation sequence in the selection of media. 
	2.3.5

	2.2.f. The relationship between media selection and course outline development (i.e., does media selection follow course outline development; or does course outline development follow media selection). 
	1.11, 4.8

	2.2.g. A flow chart which shows the questions asked, the decision points, and the sequence of events for media selection
	2.5, 2.6, 4.10.1

	2.2.h. Media selection model. 
	1.7.2, 1.12, 2.7

	2.3 Part 2: Media selection analysis data. The media selection analysis data shall provide descriptions of the source of the instructional media requirements, the results of the media selection and allocation process, and descriptions of primary and alternate media and methods to satisfy each LO.
	2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6

	2.3.1 Instructional media requirements source data. The data shall include a summary of the historical background of the training requirements analysis, a description of the operational system, and a discussion of the scope, magnitude, and constraints of the analysis. 
	2.1, 2.1.2, 2.3.1

	2.3.1.a. A description of the purpose and function of the operational system. 
	2.1.1

	2.3.2 Instructional delivery system selection. This data shall include the following: 
	2.0

	2.3.2.a. A description of resources and constraints impacting media selection. 
	2.3.2

	2.3.2.b. A list of sensory stimulus requirements (e.g., sound, visual, motion, color) required for each training task, LO, or learning event, and degree of realism required. 
	2.4

	2.3.2.c. Primary and alternate instructional delivery systems (e.g., paper-based materials, films, IMI, simulator, Internet, intranet) capable of providing sensory stimulus for each training task, LO, and learning event. 
	2.5.8

	2.3.2.d. A summary of the media features analysis including man-machine interface devices, visual output features, audio output, and motion features shall be provided in matrix or narrative format with the following content: 
(1) Identification of critical features and their relationship to LOs. 
(2) Identification of applicability of features to LOs. 
(3) Identification of the frequency of application to LOs. 
	2.5.1, 2.6, 2.7.1, 2.7.2, 2.7.3, 2.7.4

	2.3.2.e. A chart showing the daily schedule of learning events and activities in relation to the primary and alternate instructional delivery systems. 
	4.9

	2.3.2.f. A chart showing the time sequence of learning events and the recommended media mix. The chart shall be organized using unit and lesson numbers, lesson titles and learning objective relationships. 
	4.10

	2.3.2.g. A chart of the total media resources required. 
	4.11

	2.3.2.j. A description of the results of the media and methods analysis and allocation process for each skill to be trained. It shall provide a list of the LOs, predictions of effectiveness for alternate media and methods, rationale for selection, and other relative information for the LOs. It shall be organized to identify LOs by categories of required types of training (e.g., academic, hands-on). 
	1.7.9

	2.3.2.k. A description of the instructional features required for each LO.
	2.3.5

	2.3.3 Recommendations. The recommendations data shall contain: 
2.3.3.a. Justification for the selected media. 
	4.0
4.12.1

	2.3.3.b. A recommendation for the media features (hardware and software) which includes the rationale for each feature based on LOs. 
	4.3, 4.12.1.1

	2.3.3.c. A recommendation identifying the best suited instructional delivery system. 
	4.12.1.2

	2.3.3.d. A summary of the following: 
(1) Instructional delivery system capability needed. 
(2) Purpose of the instructional delivery system. 
(3) Proposed location(s). 
(5) Alternative training solutions considered. 
(8) For distributed learning, a description of requirements for Course Management System (CMS), Learning Management System (LMS), communication tools, reference resources, and student station hardware and software requirements. 
	2.7.2, 2.8, 4.0, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7

	2.4 Part 3: Instructional delivery system functional characteristics data. The data shall describe the instructional delivery system functional characteristics as follows: 
	3.0

	2.4.1 Training considerations. The training considerations data shall summarize the training analysis which forms the basis for development of the instructional delivery system. It shall include the following: 
	2.8.5

	2.4.1.a. A description of any assumptions which affected the instructional delivery system requirements.
	2.2.1, 2.2.8, 2.2.10

	2.4.1.e. A list of knowledge, skills, and attitudes to be trained. 
	2.3.4

	2.4.1.f. A list of LOs. 
	2.3.5

	2.4.1.g. A description of training strategies, methods, and techniques. 
	2.2.2

	2.4.1.h. A description of the student population as follows: 
(1) Initial, peak, and steady state quantity of students per session. 
(2) Initial, peak, and steady state quantity of sessions per year. 
(3) Sources of students. 
(4) Military grade and occupation. 
(5) Training cycle. 
(6) Prerequisites. 
(7) Qualifications (i.e., entry level knowledge and skills). 
	2.2.3

	2.4.1.i. A description of instructor requirements as follows: 
(1) Types and numbers required. 
(2) Prerequisites and qualifications (e.g., education, military grade and occupation, civilian grade or occupational series, experience). 
(3) Special training required. 
(4) Anticipated instructor to student ratios (e.g., classroom, laboratory). 
(5) Anticipated operational requirements. 
	2.2.3

	2.4.1.j. A description of utilization as follows: 
(1) Relationship of instructional delivery system to existing training program. 
(2) Type of instruction (e.g., individualized, team, sub team). 
(3) Percent of training time using the instructional delivery system. 
(4) Description of exercise(s) to be conducted using the instructional delivery system. 
(5) Anticipated usage to include hours of operation per day and week. 
	2.2.3

	2.4.2 Functional characteristics. The functional characteristics data shall describe the instructional delivery system in terms of performance capabilities. The description shall include the following: 
	3.0, Appendix D

	2.4.2.a. A description of the constraints to include: 
(1) Operational baseline constraints imposed by the configuration of the operational equipment. 
(2) Physical constraints to include: technological, fiscal, personnel, hazards, environmental, and security. 
(3) Assumptions to include: platform or equipment characteristics, targets, physical environment, and exercise scenarios. 
	2.2.8, 2.8, 3.0, Appendix D1.1

	2.4.2.b. A description of the functional characteristics to be modeled to include: 
2.4.2.b.(1) A general description to include the: 
(a) Tactical environment. 
(b) Role of operational equipment to be modeled. 
	3.0, Appendix D1.2, D1.7, D1.8

	2.4.2.b.(2) System or equipment performance and capabilities to include: 
(a) Weapon system(s) or equipment. 
(b) Sensor systems (e.g., sonar, radar, periscope). 
(c) Command, control, and communication. 
(d) Dynamic performance characteristics (e.g., speed, depth, altitude). 
(e) Countermeasures. 
(f) Propulsion systems. 
(g) Hull, mechanical, electrical, and etc. 
(h) Limitations. 
	3.0, Appendix D1.7

	2.4.2.b.(3) Target performance characteristics to include: 
(a) Number of targets. 
(b) Dynamic performance characteristics. 
(c) Weapons. 
(d) Sensors. 
(e) Countermeasures. 
(f) Propulsion. 
(g) Limitations. 
	3.0, Appendix D1.7.3

	2.4.2.b.(4) Physical environment to include: 
(a) Gaming area. 
(b) Ocean conditions. 
(c) Land mass simulation. 
(d) Weather. 
(e) Job-task environment. 
(f) Limitations. 
	3.0, Appendix D1.7.3

	2.4.2.b.(5) Training modes of operation to include: 
(a) Basic modes (e.g., individual). 
(b) Joint modes (e.g., team, sub team). 
(c) Alternate or degraded modes of operation. 
(d) Acceptable tolerances of degradation in training equipment before training is aborted. 
(e) Normal senarios. 
(f) Anormal senarios. 
	3.0, Appendix D1.7.3, D1.8.3

	2.4.2.b.(6) Instructor/operator station characteristics to include: 
(a) Specific behavioral objectives to be trained with the equipment. 
(b) Training concept. 
(c) Functional performance characteristics of the instructor operator station. 
(d) Typical training exercises and scenarios. 
(e) Trainer facility configuration including interfaces between trainer subsystems. 
(f) Manning (i.e., qualitative and quantitative characteristics of instructors and operators). 
(g) Training of instructors and operators. 
(h) Test and evaluation of the instructor operator station. 
(i) Documentation.
	3.0, Appendix D1.8

	2.4.2.b.(7) Instructor/operator station features to include: 
(a) Exercise initiation. 
(b) Control of training problems (i.e., manual or automated). 
(c) Event programming. 
(d) Instructor flags (e.g., identification of events in program). 
(e) Environment modification. 
(f) Controller models (i.e., simulated conditions). 
(g) Intelligent adversary models. 
(h) Malfunction selection, insertion, and cancellation. 
(i) Performance measurement diagnosis and recording capability. 
(j) Scenario or exercise playback capability. 
(k) Pause and resume. 
(l) Reinitialization and restart of frozen simulation program. 
(m) Hard copy output for debriefing. 
(n) Communications (i.e., cued, recorded, or selective). 
(o) Crash or grounding control. 
(p) Instructor aids (e.g., assistance, tutorials). 
(q) Management reports and findings for student evaluation. 
	3.0, Appendix D1.8

	2.4.2.b.(8) Degree of fidelity to include: 
(a) Physical and functional fidelity. 
(b) Areas of fidelity critical to training. 
	3.0, Appendix D1.9

	2.4.2.b.(9) A description of the interfaces with other stations, training devices, or systems, including communication networks.
	3.0, Appendix D1.10

	2.4.2.b.(10) A list of faults to be modeled. 
	2.4, 2.5.8, 3.0, Appendix D1.7, D1.8

	2.4.2.b.(11) Other characteristics: 
(a) Types and number of student stations. 
(c) Cues which can be modified slowed, accelerated, enhanced, or reduced.
	2.2.9, 3.0, Appendix D1.6, D1.8

	2.4.2.d. A description of the installation site requirements to include: 
(1) Location. 
(2) Existing training system or complex into which the new instructional delivery system is to be integrated. 
(3) Mockup or equipment layout, inclusive of Government Furnished Equipment (GFE). 
(4) Anticipated site installation problems. 
(5) Facilities required (e.g., new building construction, building modifications, power, air conditioning, reinforced flooring). 
	2.2, 2.2.3, 2.2.4, 2.2.5, 2.2.10, 3.0, Appendix D1.5, D1.6, D1.10
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[bookmark: _Toc199768400]  (U) INTRODUCTION 

This section describes the purpose, scope, and intended use of the Instructional Media Requirements Document (IMRD) data, background of the <Project Name>, and the methodology and media model used for collecting and analyzing the data.

The United States Navy has recognized a need to modernize its training to meet the requirements of the rapidly changing 21st century battle space.  One such project undergoing transformation is the <Project Name>.  This study will baseline the current <Project Name> maintenance training, training equipment, supporting infrastructure, and identify the requirements and risks associated with the design and development of new <Project Name> training.

<Name of Executing Organization> was requested to produce and deliver Analysis products for the <Project Name> Maintenance Accession training.  The Analysis consists of multiple analyses that will be used to determine the current “As Is” state of the existing <Project Name> training and to recommend the “To Be” training.  This IMRD is the one of several Analysis documents in the effort.  Initial documents, the Training Situational Document (TSD) described the current training and the Instructional Performance Requirements Document (IPRD) described human performance requirements data in support of the <Project Name> Training, including the development of a Master Task List (MTL), Task List (TL), Training Task List (TTL), Learning Objectives (LOs), and Learning Objectives Hierarchy (LOH).  The Military Characteristics Document (MCD) is a compliment to this IMRD, and the Instructional Media Design Package (IMDP). 

[bookmark: _Toc199768401]	(U) Purpose
The purpose of the IMRD is to define on how to train or support performance.  The IMRD describes the media selection process, specifications for the media selection model, and recommended media primary and alternate to provide the optimal <Project Name> training.  Instructional media requirements information in this document supports the design and development of <Project Name> training.

This IMRD, draws on select outputs from the IPRD, provides a baseline for determining instructional delivery system requirements, the recommended mix of instructional media, and primary and alternate training media options.  After development of the learning objectives, training media are selected to support their achievement.  Training media are the physical means used to present the instructional content or basic sensory stimulus to induce learning.  Media have various characteristics and capabilities that make them either suitable or unsuitable for particular training situations and content.  A media selection model is used to select media.  The model used for <Project Name> training is a customized model specifically for the Program Name. The model is applied to the learning objectives and results in a ranked list of training media that satisfy the attribute requirements of the objectives.  The outcome of the media selection process supports curriculum design, cost estimation activities, and training device requirements definition.  The method for deriving fidelity guidance for <Project Name> training devices utilized Subject Matter Expert (SME) and ISD working groups to determine the fidelity level needed for selected elements of each training device.  This IMRD describes and elaborates on functional and fidelity requirements for software-only complex media solutions. This IMRD summarizes the overall physical, functional, and contextual fidelity requirements that will be further elaborated on to communicate functional and fidelity requirements to <Project Name> training systems engineering, and data from them are used during studies of training system alternatives in the MCD. 

The IMRD determines the optimal instructional system requirements by developing/conducting:

Media Selection Model
Instructional Delivery System and Media Selection 
Instructional Delivery System Functional Descriptions for Simulations
Instructional Delivery System Functional Descriptions for Training Devices 

The purpose of the MCDs is on how to build identified complex media training systems, specifically those that are hardware training devices.  The MCD shall define the physical and functional baseline requirements for the training device(s) in the context of a total instructional system designed to support specific learning objectives. The MCD shall provide the baseline information for developing the design approach, the operational and maintenance concepts, and the training device specification. The MCD shall describe the functional capabilities of a training device and meet the defined training need.  The Contractor may be requested to prepare an MCD for each training device identified as a media option using the NAVAIRWARCENTRASYSDIV Instruction 3910.4D.  The MCD serves to expand on the IPRD and IMRD outputs by providing detailed functional requirements and design specifications for identified complex media training systems.  The MCD determines the optimal Complex Media physical and functionality requirements by developing:

· How the complex media should perform to meet training 
· What the complex media systems must do verses how they should be built

The purpose of the IMDP is on what style format to build the Interactive Multimedia Instruction (IMI). The IMDP describes the design strategy and technical specifications by developing:

· Style Guide design documentation for the development and production of the IMI 

Collectively, these requirements documents specify the optimal instructional training system.  The data generated from this series of documents will aid the Government in identifying system capabilities requirements which, when implemented, will support the acquisition of an optimal training system for the <Project Name>.

[bookmark: _Toc199768402] (U) Scope of Study (FRD)
The scope of this study focuses on the media selection model and processes used in selecting the media for the <Project Name>.  Moreover, it outlines an effective instructional delivery strategy, including training structure and sequence, instructional methods, media, curriculum paths, lesson learning maps, and blended learning solutions. 

[bookmark: _Toc199768403] (U) Intended Use of the IMRD
The <Project Name> IMRD informs media systems decision-making, and outlines learning and performance support requirements for accession training.  The IMRD also provides a foundation for the development of the MCD which details training system design specifications for Complex Media.  The deliverables herein meet the requirements for Analysis products in IAW Naval Education and Training Command (NETC) policy.
[bookmark: _Toc199768404] (U) Study Sponsor
<Add content>

[bookmark: _Toc199768405] (U) Agency Performing the Study
<Add content.
Executing Organization Name
Address 1
Address 2>

[bookmark: _Toc199768406] (U) Data Sources
In-depth, open-ended interviews with Government designated, training personnel and supervisors.  The major government or military organizations that made data contributions are: 

•	Add Names of Commands

[bookmark: _Toc199768407] (U) Background
<Executing Organization Name> was tasked through the <Program Name> to provide Instructional Development System (ISD) expertise in conducting an analysis to assess new and emerging human learning and performance requirements for the <Project Name>.  The recommendations presented in the IPRD, IMRD, and MCD provide a foundation for identifying targeted learning and performance requirements, determining training structures and learning paths to ensure personnel are properly prepared to perform in <Project Name>.

<Add content>

[bookmark: _Toc199768408](U) Methodology
Thorough analysis is key to design, development, and acquisition of effective training and performance support systems.  The methodology used to determine the instructional media requirements include: the types of data gathered; data sources and how the data were gathered; and analysis strategies engaged to guide training decision making and ensure the development of targeted and relevant training interventions for the <Project Name>. 

The following Government instructions and guidance documents were used to guide the IMRD processes: 

· Department of Defense Handbook, Instructional Systems Development/Systems Approach to Training and Education, MIL-HDBK-29612, Parts 1-5 (August 2001)
· Naval Systems, Training Requirements, and Management, OPNAVINST 1500.76E (May 2025)
· Navy Training Process (NTP) Phase II: Requirements Development (June 2025)

During IMRD development, the Analysis Team comprised of research psychologists and instructional designers (hereby known as Analysis Team) followed the Analyze, Design, Develop, Implement, and Evaluate Model (ADDIE) and the Instructional Systems Development (ISD)/Systems Approach to Training (SAT) Model, and as described in MIL-HDBK-29612-2A.  The following table provides the overall process for conducting and developing this IMRD.

The selection of media requirements is an essential phase in the ISD process. The media selection model described in this IMRD is used to provide media recommendations for the LOs previously described in the <Project Name> IPRD.  The following provides the overall process for conducting and developing this IMRD. 

[bookmark: _Toc148974174]Table 1-2. (U) IMRD Methodology Process Flow
	Media Selection

	· EXECUTING ORG reviews preceding analysis documents 
· EXECUTING ORG prepopulates Media Model, including strategies and sensory stimulus requirements for each LO from IPRD
· EXECUTING ORG determines sensory stimulus features for each media under consideration
· EXECUTING ORG matches sensory stimulus requirements to sensory stimulus features resulting in a candidate list of media
· EXECUTING ORG and Learning Center (LC) select media delivery format based on resource constraints, logistics, and other considerations
· NETC prepares F2 Report
· EXECUTING ORG performs a Commonality Analysis and for each LO primary media identified as a SIM, selects groupings of LOs for shared simulations resulting in a candidate list of simulations
· EXECUTING ORG updates IPRD (if required) and completes drafts of IMRD, Navy Training Process (NTP) Requirements Workbook, TPSD, and MCD (if required) in preparation for validation
· NETC and EXECUTING ORG complete F2 Report and IMRD information integration
· LC reviews IMRD and Workbook for media selection 
· EXECUTING ORG conducts Media Selection Validation Workshop, if required
· NETC conducts F2 Validation Workshop
· NETC posts IPRD, IMRD, NTP Requirements Workbook, TPSD, and MCD (if required) for Stakeholder Review prior to Gate
· NETC completes Memorandum for the Record (MFR)
· EXECUTING ORG conducts IMRD Gate
· NETC and EXECUTING ORG update documentation based on Stakeholder feedback 
· NETC and EXECUTING ORG deliver final IPRD, IMRD and F2 documents with embedded data files and draft TPSD and MCD (if required).



[image: ]
[bookmark: _Ref480902434][bookmark: _Ref479863280][bookmark: _Toc513474238][bookmark: _Toc148974016]Figure 1‑1: (U) Instructional Systems Design Flow
[bookmark: _Toc199768409](U) IMRD Development
The IMRD development was conducted IAW the tailored DID to ensure all criteria were met within the analysis as well as within the IMRD itself.  It also included generating, drafting, and inserting the analysis reports and corresponding appendices.  

The IMRD in Draft form was delivered to the Internal QA Team for review.  Updates were made based on the comments.  The updated IMRD was delivered to the Stakeholders for review.  Stakeholder comments were incorporated into the final completed IMRD.  The following Figure depicts the IMRD process.

Figure 1‑2: (U) IMRD Process FlowPrepare for Validation
Conduct F2 Analysis
Prepare F2 Report

· Sensory Stimulus Requirements
· Sensory Stimulus Features
· Media Delivery Format


· Fielding
· Feasibility







· Draft IMRD
· Workbook Tab 11
· Draft TPSD
· Draft MCD, if required
· Updated IPRD
LC Review
Instructional Media Requirements Document (IMRD)
Conduct Media Selection Analysis
Prepopulate Media Model
Conduct Validation Workshops, as required

Perform Internal QA Review
Update IMRD with F2 Information


Perform Internal QA Review

Deliver Final IPRD, IMRD (Draft TPSD), FRD
Update IMRD, FRD based on Stakeholder Review Comments

Deliver IMRD, TPSD, IPRD, FRD for Stakeholder Review

Perform Internal QA Review

Stakeholder Review


The <Project Name> training system development methodology flowcharts as shown in Figure 1-3 through Figure 1-4 depict the development methodology details for STEP 5. Each level elaborates on the previous with expanded steps and sub-steps involved in each step in the process.  Descriptions of each substep of the process are provided in subsequent paragraphs.  The figures includes the following information:
 
Swim lane that identifies who performs the step
Step text stating responsible party
Labels for steps that are performed in parallel
Potential time efficiency for asynchronous LC/CCA review in lieu of scheduled Media Selection Validation Workshop
Specific activities to perform at each step
Applicable NTP Requirements Workbook tabs
Applicable NAVEDTRA appendices
Gate activities




[image: ]
[bookmark: _Toc148974018][image: ]Figure 1‑3: (U) Instructional Media Requirements Methodology (1 of 2)
[bookmark: _Toc148974019][image: ]Figure 1‑4: (U) Instructional Media Requirements Methodology (2 of 2)


In-depth descriptions of each step of the process are provided in subsequent paragraphs.  The steps are:

1.7.3   Prepare 1 – Requirement Validation  
1.7.4   Prepare 2 – Complete Task Analysis and IPRD 
1.7.5   Prepare 3 – Identify and Customize Media Selection Model 
1.7.6   Step 5A – LO Instructional and Sensory Stimulus Requirements
1.7.7   Step 5B – Media Instructional Sensory Stimulus Capabilities and Data Analysis
1.7.8   Step 5C – Media Selection Tradeoffs and Functional Description (optional)
1.7.9   Step 5D – Document Fielding and Feasibility Analysis
1.7.10  Step 5E – Document Media Selection IMRD, MCD (optional), TPSD, and Final IPRD
1.7.11   Step 5F – Review IMRD and embedded Workbook
1.7.12   Step 5G – Media Validation Workshop (optional)
1.7.13   Step 5H – F2 Validation Workshop
1.7.14   Step 5I – Gate Review

[bookmark: _Toc199768410](U) Requirement Validation
Shows how analysis requirements were validated at the beginning of the analysis. This IMRD is part of the recommendations for the media for the training continuum. This includes a careful examination of the tailored DID to ensure all necessary and contractually required information is included in the IMRD data-collection process and delivered document. 


[bookmark: _Ref478987148][bookmark: _Toc513474240]
[bookmark: _Toc148974020]Figure 1‑5: (U) Requirements Validation

[bookmark: _Toc199768411](U) Task Analysis and IPRD Completion
The purpose of the IPRD is to provide the Task Analysis (TA), Training Task Analysis (TTA) data results as a foundation for development of <Project Name> add type of <Example: Initial Accession> training continuum. 

This IPRD describes the training requirements data in support of the <Project Name> training by developing MTL, TTL, and LOH for the Maintainers. Figure 1‑6 illustrates the Task Analysis and IPRD. Completion of the Task Analysis within the IPRD framework provides for the identification of tasks, subtasks and task attributes which enables the construction of the training task list and the development of associated Terminal Learning Objective (TLOs), Enabling Learning Objective (ELOs), and KSAs. These learning outcome statements define what is to be trained and provide the foundation for determining training methods and delivery media.



[bookmark: _Ref478988127][bookmark: _Toc513474241][bookmark: _Toc148974021]Figure 1‑6: (U) Task Analysis and IPRD Completion

[bookmark: _Toc199768412](U) Identify/Customize Media Selection Model
A Media Selection Model was used with consideration of attributes from previous media analyses. The model was developed as a matrix model that compares select sensory cues, instructional features and fidelity requirements for each LO against pre-determined media attribute conveyance capabilities. The advantage of the matrix model is it provides numeric results for each preferred media (Figure 1‑7). The media model resides in Microsoft (MS) Excel, making it an appropriate tool for direct data input and manipulation. Data is aggregated if needed and reports are generated by extracting appropriate information from MS Excel. 





[bookmark: _Ref479862161][bookmark: _Toc513474242][bookmark: _Toc148974022]Figure 1‑7: (U) Customization of Media Selection Model
[bookmark: 2.1.12_Information_Sources_and_Data_Coll][bookmark: 2.1.13_Data_Sources][bookmark: _Toc199768413](U) LO Instructional and Sensory Stimulus Requirements
Define the sensory stimulus requirements and instructional event cues relevant to learning and performing the behaviors described for each LO. Once defined, LO requirements are compared against each medium capability to deliver these requirements (Figure 1‑8) See Section 2.4 Media Attribute Categories and Attributes.



[bookmark: _Ref480184629][bookmark: _Toc513474243][bookmark: _Toc148974023]Figure 1‑8: (U) LO Requirements
Media analysis provides the decision-making logic for determining the optimum media for eliciting a specified human performance requirement. Media are analyzed by applying the media selection model to the LOs identified in the IPRD. The media selection process conducted by the FEA team results in the identification of the optimal instruction delivery methods for the various training to include training curricula and device design decisions, as well as training system facilities requirements. The approach description provides the details for the selection process but ultimately the information gathered during media selection is used to create the initial sequencing of objectives, and then the media selections are refined given the task instructional context in which the final media is used. Therefore, the media selection process is initially an allocation of the objectives to a media resource. 

The relationship between the process steps of selecting the media and sequencing LOs during the curriculum design process is iterative. Tasks are broken into LOs that have supporting KSAs. As students perform a task within the context of their curricula, the media must meet the needs of the associated LOs and KSAs within the curricula context. At the beginning of the <Project Name> training continuum, the media must enable basic task performance while providing timely feedback in some form (human or automated). As task proficiency grows, the cues for a task vary, while the conditions under which the task is performed grow in number and complexity. The need for instructional features such as automated feedback is critical earlier in their learning but is not as great as the student becomes more proficient. This distribution can be seen in the media analysis results of this document. 

After the objectives are placed within the context of specific learning events, the ISD/SME Team reviews the allocation and groups the media into the logical, recommended applications. The Team evaluates the media that will reinforce skill acquisition and retention, and will allow students to practice tasks, with the same cues and conditions they can expect while performing their jobs, to reinforce learning. The media must be robust enough to permit this learning while remaining cost-effective for the supporting organization. Careful consideration occurs to ensure that the limited training experiences performed either on the actual equipment, in a simulated environment, or other medium, is appropriately allocated. 

Another consideration used in selecting media for training is the ability to meet the needs of individual skill acquisition, team task performance, and/or collective performance. Media selected for individual skill acquisition could require accurately simulating sensor data, user displays, and controls for trainers. In addition, if a student is going to individually practice a team or collective task, communications with other crewmembers and external entities may need to be simulated. Selecting the correct medium to meet the instructional need makes the instruction not only more powerful but cost-effective.

The following provides the various types of training under consideration.

· <Tailor this list. Example:>
· “A” School
· “C” School
· Squadron
· Fleet
· Other

This criterion considers how the current training trains this task.

· <Tailor this list. Example:>
· Traditional Instructor-Led (aka IFIT IMI)
· E-Learning (ILE compliant learning objective) (aka SDIT IMI)
· E-Learning (non-ILE compliant) (aka SDIT VSIM) 
· Labs
· Practical Application 
· On-the-Job Training

[bookmark: _Ref480972512][bookmark: _Ref480899623][bookmark: _Toc513474198][bookmark: _Toc148974175]Table 1‑3: (U) Training Fidelity Analysis Matrix
	Attribute Class
	Low
	Medium
	High

	Ambience
	Environment affects task performance. Gross replication is acceptable.
	Environment provides critical information or inhibits task performance. Exact replication is not required.
	Environment provides critical information or directly inhibits task performance. Exact replication is required.

	Appearance
	Appearance is an aspect of the task, but exact replication is unnecessary. An on off light, for example, need not duplicate the color of the operational equipment.
	The appearance of panels, controls and displays is important. Presentation may be approximate.
	The exact color, surface texture, brightness, and shape of panels, controls, and displays are very important to the performance of the task. These qualities provide information, which is essential to task performance.

	Content
	Content provides primary information for task performance, but precision may be approximate.
	Content provides primary information but less than exact precision is acceptable.
	Content provides the primary information for task performance. Precision is critical to successful task performance.

	Format
	Information is formatted but format does not provide essential information.
	Format provides essential task information but may be approximate. Multipurpose display formats; non sequential steps for example.
	The format of the data provides information essential to task performance: format must be exact.

	Motion
	Movement of the platform affects task performance. Gross replication is acceptable.
	Movement of the platform provides critical information or feedback for task performance. Exact replication is not required.
	Movement of the platform provides critical information or feedback for task performance. Exact replication is required.

	Response
	Data changes and display responses are essential to task performance, but a wide tolerance is acceptable.
	Data changes and display responses are essential to task performance, but some departure from operational system response is acceptable.
	The rate at which data is updated (i.e., real time) and the response time of the display to data inputs provides essential information for task performance. Response must exactly replicate operational system.

	Sound
	Variations in the intensity and quality of background noise, provides some critical information and affect task performance indirectly. Gross duplication acceptable.
	Variations in intensity and quality of background noise, provides critical information or directly inhibits task performance. Exact duplication is not required.
	Variations in intensity and quality of background noise, provides critical information or directly inhibits task performance. Exact replication is required.

	Spatial
	Controls and displays are used in the performance of the task, but neither position nor size is critical. The task has a high cognitive or procedural component.
	The position or size of controls and displays is important to the task.
	The position and size of keys, buttons, switches, knobs and displays is very important to the performance of the task. The ability to identify and distinguish between these items is an integral part of the task.

	Tactile
	The sensation of the intensity and quality of the physical response is present but can be approximated.
	The sensation of the intensity and quality of the physical response is important, but less than complete precision is acceptable.
	The precise quality and intensity of the physical response of the hardware provides essential information for performance of the task.



Table 1‑3 provides criterion level descriptions for the physical, functional, and contextual fidelity attributes. 


[bookmark: _Ref480972538][bookmark: _Ref479924815][bookmark: _Toc513474244][bookmark: _Toc148974024]Figure 1‑9: (U) Fidelity Attributes


[bookmark: _Toc199768414](U) Media Sensory Stimulus Capabilities and Data Analysis
Define the capabilities of each medium to deliver the sensory stimulus requirements and instructional event cues relevant to learning and performing the behaviors described for each LO. Media Capabilities, once defined, are compared against each of the LO requirements to identify suitable media alternatives for delivering the instruction (Figure 1‑10) see Section 2.4 Media Attribute Categories and Attributes as well as 2.5 Media Identification and Selection Process. 



[bookmark: _Ref478990507][bookmark: _Toc513474245][bookmark: _Toc148974025]Figure 1‑10: (U) Media Capabilities
Compare the list of media and their sensory stimulus capabilities to the LOs and their sensory stimulus requirements to determine media alternatives. This data is captured utilizing MS Excel spreadsheets for review and modification based on practicality, affordability, and supportability. The media model generates a list of training media ranked by their average ability to support the desired attributes for the LO. Media reports can also indicate specifically which attributes each media supports (Figure 1‑11), see Section 2.6 Media Data Analysis and Selection. 



[bookmark: _Ref478992422][bookmark: _Toc513474246][bookmark: _Toc148974026]Figure 1‑11: (U) Data Analysis

[bookmark: _Toc108511426][bookmark: _Toc199768415](U) Media Selection Tradeoffs and Functional Descriptions

Conduct tradeoff analysis where additional decision factors associated with the top 2 media options for each LO are analyzed. These decision factors include estimated development costs, estimated sustainment costs, schedule impacts, potential personnel impacts, facilities implications and other non-ISD related factors. The notional Curriculum Outline of Instruction (COI) will be the preliminary basis for these estimates. Close coordination with NETC during development of their F2 Report is necessary to obtain fielding and feasibility information. The outcome is designation of primary and alternative media options for each LO (Figure 1‑12).

A notional COI will be developed implementing the media selection analysis results along with instructional strategies identified during the learning analysis. This notional COI will help to actualize the training continuum that could be realized if the top media option were incorporated into the training curricula. 

In addition, the tradeoff workshops serve to identify an alternative media option for each LO. Impacts to the notional COI will be identified as well as risks associated with choosing the alternative media option. 

The FEA team will validate media selection with Program Management to discuss all results of the Media Selection Analysis and subsequent tradeoff workshops to identify the final training solution. This training solution will include the final training media options to be procured.



[bookmark: _Ref478994677][bookmark: _Toc513474247][bookmark: _Toc148974027]Figure 1‑12: (U) Media Selection Tradeoffs
For training solutions with hardware training devices, additional specifications are captured for acquisition purposes. These functional descriptions are described in the MCD (developed as appropriate) and include detail specifications as required by the tailored IMRD DID. 


[bookmark: _Ref478994861][bookmark: _Toc513474248][bookmark: _Toc148974028]Figure 1‑13: (U) MCD
[bookmark: _Toc199768416](U) Prepare for Fielding and Feasibility Validation
Prepare the documentation for F2 Report concurrently with preparing the IMRD. 
[bookmark: _Toc199768417](U) Prepare IMRD, MCD (optional), TPSD, and Final IPRD
Prepare the documentation for IMRD concurrently with F2 Report to enable communication of data across the two documents. Several paragraphs within the IMRD rely on content from the F2 Report and likewise, calculations within the F2 Report rely on information from the media selection analysis.
[bookmark: _Toc199768418](U) Review IMRD and Embedded Workbook
Facilitate review of IMRD with embedded NTP Workbook and other documents listed in Step 5E. Incorporate LC/CCA comments, if any, from their review of the documents.
[bookmark: _Toc199768419](U) Media Validation Workshop (optional)
If the LC/CCA review was comprehensive and sufficient as a validation, it may take the place of the Media Selection Workshop. If a Media Selection Validation Workshop is required, stakeholders validate media selection.  
[bookmark: _Toc199768420](U) F2 Validation Workshop
Validate contents of F2 Report. Concurrently, SYSCOM/TSPO completes TLCE sheet (NTP Workbook Tabs 9A & 9B).
[bookmark: _Toc199768421] (U) Gate Review
Review and approve the media selection before moving on to content development. The gate review includes a final check on the documents including the Final IPRD, Final IMRD, Draft TPSD, Final F2 Report, Final FRD, Draft TPSD:TPP, and Draft MCD (if applicable). It involves coordinating upload and publishing of all documents, coordinating Stakeholder review, and a final <Command Name> signature on an Memorandum For the Record (MFR) to proceed. 

[bookmark: _Toc199768422](U) Instructional Strategy and Media
Instructional strategies and media selection provide information to the instructional systems designers and engineers concerning how the instruction will be delivered to the learner. Output from these processes influences curriculum design decisions, device design and training system facilities requirements. 

[bookmark: _Toc199768423](U) Instructional Media and Learning
Instructional media are the physical means by which an instructional message (or content) is delivered or communicated. Media are important within the training process, not because they have any inherent properties or capacity to effect learning acquisition directly, but because they are essential for bearing and conveying those agents (i.e., instructional routines, methods and sensory stimuli, item fidelity, etc.) that do prompt, evoke and engender learning. As such, media are not instructional content. Rather, media are the important vehicles that serve to deliver content, and, for that reason, their value and selection is based largely on their ability to accommodate, relay and disseminate the sensory stimuli, methods, cues and fidelity requirements that shape the character of instructional messaging that supports learning.

With the identification in the IPRD of what is to be trained (expressed as LOs), the learning domain and the general methods and sensory stimuli that support learning, analysts can construct meaningful Media Selection Models (MSM) to assess various media alternatives for their respective “capabilities” to accommodate, convey and deliver the prescribed instructional message content. Recognizing that multiple media options often share many capabilities (and there is rarely one “best” instructional medium), media selection is most effectively accomplished when the media model is used heuristically as a guideline to propose a mix of potential media to address the learning objectives. The declaration of plausible media alternatives can then be weighed against other media selection concerns (e.g., training context, the variations in the set of learning objectives to be addresses, learner variables, media design and development requirements, time constraints, delivery site and scheduling factors, and costs) to arrive at a recommended media mix for training.

[bookmark: _Toc199768424](U) Training Strategy and Approach
<Add content>

<EXAMPLE: 
CH-53 Maintenance training tasks (expressed as TLOs) and subtasks (expressed as ELOs) are dominated by two types of learning outcome domains: 1) Rule-based Intellectual Skills which require the performer to follow IETM-prescribed procedures for maintaining (testing, adjusting, removing, installing, repairing, etc.) various systems, subsystems and components; and 2) Motor Skills where similar IETM-based procedures are followed closely, but task performance requires the performer to exercise specific muscle control (e.g., precision movement, smoothness of motion, coordination, timing, endurance, etc.) to complete the task. Both these types of learning outcomes are generally supported by a select set of KSAs, including Concepts (e.g., identifying components, identifying safety hazards, identifying relevant maintenance tools and testing equipment, etc.) –  as well as supporting Verbal Information (e.g., stating a system functions, summarizing the benefits of attending to safety protocols, etc.) and Attitudes (i.e., choosing to follow protocols).
As such, a lesson of instruction directed at a specific task (or TLO) and its associated set of supporting ELOs and KSAs would require an eclectic set of instructional strategies to support learning and the desired persistent change in behavior. This presents a challenge for media selection if the media selected to accommodate the variable messaging for each LO within a single lesson are overly diverse. While alternating media within a lesson is an effective instructional strategy (if for no other reason than to maintain student attention), incorporating too many media changes in a single lesson can be a distraction and administratively impractical. To address this issue, FEA analysts chose to develop a Media Selection Model that operates from a perspective consistent with Spiral Curriculum Development (SCD) as described in 1.11 Spiral Curriculum Development and Media Strategy.>

[bookmark: _Toc199768425](U) Spiral Curriculum Development and Media Strategy
Traditional Spiral Curriculum Development (SCD) describes an instructional strategy where key concepts and rules are introduced early in the training process, and are revisited repeatedly with increasing degrees of complexity and detail at set intervals over the course of the training. 

Analysts propose to adapt this model such that each ELO and the supporting KSAs for a specific TLO are covered early in the instruction, and repeatedly addressed with progressively higher degrees of complexity and fidelity at select training intervals using media ever increasing in their capacity to accommodate and support greater levels of performance fidelity (realism) as represented graphically in Figure 1‑14. 

<Add relevant example.>

<EXAMPLE:
For example, a TLO involving maintenance on a system component may include several ELOs including the removal of the component. Performing this ELO requires a set of supporting KSAs (including concepts, rules/procedures, knowledge, and attitudes). Initial instruction for this lesson would cover the TLOs ELOs and KSAs using comprehensive stimuli (text, pictures, graphics, motion modeling, etc.) and instructional methods (e.g., demonstrations, practice exercises, corrective feedback, assessments, etc.) via an appropriate medium that can support a variety of these stimuli and methods (e.g., IMI 3). At appropriate intervals, the same TLO ELO and KSAs would be revisited at a higher level of complexity and fidelity using a medium with higher level physical fidelity capabilities (e.g. IMI 4 or CMT) – and then potentially revisited again with a medium possessing even higher physical, functional and contextual fidelity levels (e.g., PJT, HMT, etc.)>

[image: ]
[bookmark: _Ref502643391][bookmark: _Toc513474249][bookmark: _Toc148974029]Figure 1‑14: (U) Spiral Curriculum Development <update image per project >

The adaptation of SCD model in the development of the <Project Name> training strategy supports at least three important instructional benefits. First, it provides for the periodic repetition and reinforcement of newly acquired skills and knowledge as learning objectives are revisited over the course of instruction. This enhances learner skill encoding, storage and retrieval processes. Second, with the execution of developing skills within increasingly realistic contexts, learners can refine their skill development as immaterial or manufactured instructional support cues are gradually withdrawn. This advances learner response organization and allows the learner to exercise increasing levels of independent performance proficiency. Third, repeated opportunities to practice skills and receive performance reinforcement create conditions favoring healthy attitude development with respect to task performance. Research suggests, for example, that success in a learning activity is likely to engender a positive attitude toward that activity. Also, periodic practice/feedback, allows learners to observe the performance of respected instructors and peers as they exhibit desired behaviors and personal choices towards the work. Taking notice of these role models and their work comportment can have a positive effect on the learners to adopt similar attitudes especially if they observe such behavior leads to a satisfying result. 

<Project Name> personnel have important responsibilities that require the highest levels of skill proficiency. Failing to do their jobs with exacting precision can result in catastrophic consequences, including declining levels of material readiness as well as personal injury and death. Training directed at <Project Name> personnel must provide for advanced skill development and precision feedback – leading ultimately to fault-free performance. Embracing variable instructional strategies that provide for periodic and progressively more realistic performance aptly conveyed via select media capable of delivering deliberate higher levels of physical, functional and contextual fidelity is critical to achieving and maintaining the desired performance excellence.

[bookmark: _Toc199768426](U) Media Selection Model Automation
The media selection model was created in Microsoft Excel to serve as a persistent database for capturing, organizing, analyzing, and reporting media information. The formulas contained in the model were based on best practices and the experiences gained from performing media selection for other military aircraft programs. From the start of the media analysis, one assumption of the methodology was the media selection model acts as a decision aid for determining training solutions. The use of professional expertise in both instructional design, and <Project Name> training would be used to supplement, check, and balance the model outputs. This methodology provided the best synergy between a data-driven model and the expertise of the Team.

Formulas simplified and summarized media selections into an easily readable format. Filters combined with a rubric facilitated comparing the LO requirements to each media option to determine the satisfaction of requirements that could be met with each option, leaving the team the final decision of choosing the set of media options believed to be most “instructionally appropriate”. 

[bookmark: _Toc199768427](U) Hardware and Software
The Media Selection Model software and hardware specifications follow:

· Software Requirements: Windows XP, Microsoft Excel 
· Hardware Requirements:  Navy Marine Corps Intranet (NMCI) computer and core build software

[bookmark: _Toc199768428](U) Proprietary Rights
The Media Selection Model uses tools, features, and formulas that are not proprietary.

[bookmark: _Toc199768429](U) Media Selection Model 
The media selection model evaluates the capability of select media to convey sensory stimuli, the fidelity of those stimuli, as well as certain instructional features (e.g., information presentation, exercises, feedback, etc.). Training systems that are primarily computer-based (e.g., IMI 3) are particularly well-suited to provide a variety of instructional features – while training devices (e.g., part-task trainers, composite maintenance trainers, etc.) are most appropriate in supporting high-fidelity hands-on practice and demonstration learning strategies. As such, it was important to precisely specify the character of the intended learning objective, and carefully identify its associated attribute requirements when implementing the media selection model. Where the LO was focused primarily on task execution, the media model works best when the attributes associated with “execution” are specified for analysis. Similarly, when the LO focuses more directly on identifying and recalling concepts and rules, then attributes related to these types of behaviors should be appropriately called out in the media analysis. 

Recognizing the strengths and weaknesses of the different types of media exhibited by the computer-based training systems vs. the hands-on training devices, analysts were careful to specify the desired learning intent as they selected the critical attributes for each LO to identify the most appropriate media for that LO. Consideration of the unique capabilities of systems and devices also gave rise to the identification of “hybrid” systems that could incorporate a broader range of select instructional features to support learning. These processes provided the foundation for the evolution of the mixed media training approach captured by the SCD model strategy described earlier in this document. 

[image: ]
[bookmark: _Toc148974030]Figure 1‑15: (U) Logic Flow for Media Selection Model 




[bookmark: _Toc199768430] (U)  MEDIA SELECTION ANALYSIS RESULTS

This section discusses the media selection data that provides the source of the instructional media requirements, the results of the media selection and allocation process, and descriptions of primary and alternate media and methods to satisfy each LO.

[bookmark: _Toc199768431](U) Instructional Media Requirements Source Data
The subsections that follow provide a summary of the historical background of the training requirements analysis, a description of the purpose and function of the operational system, operational system KSAs, description of significant events, source documents, resources and constraints impacting media selection, and media analysis validation. 

[bookmark: _Toc199768432](U) Training Events
<Add content.>

<EXAMPLE:
Stand-alone CH-53K platform-specific maintenance training courses will be conducted at Center for Naval Aviation and Technical Training Unit (CNATTU) New River under the direction and management control of CNATT HQ, NAS Pensacola. Prior to implementation of IA CH-53K Maintenance Training, CH-53K Differences Training courses will be taught following applicable CH-53E maintenance training for a limited time. The CH-53K curriculum will be incorporated into the CH-53E maintenance training pipelines and courses after replacement of the CH-53E with the CH-53K in the Fleet, and these training pipelines and courses will be retitled for CH-53K qualification. 

New Course Identifications Numbers (CINs) are expected for the CH-53K difference training stand-alone courses. An analysis will be conducted during the Engineering and Manufacturing Development (EMD) phase to determine delivery methods of the courseware and included in updates to this NTSP. CH-53E training pipelines and courses will be modified and re-titled to incorporate the CH-53K curriculum after CH-53E aircraft are phased out of the Fleet.

The three phases of the current CH-53E maintenance training pipelines are depicted in Figure 2-1. The first two green shaded boxes depict Phase 1: Recruit and Marine Combat Training, the light blue boxes depict Phase 2: Entry Level MOS Training and the last green box depicts Phase 3: CH-53K Squadron On-the-Job Training.

NAVMC 3500.478 CH-53E TRAINING AND READINESS MANUAL describes the CH-53 Training and Readiness (T&R) Program currently in place for CH-53E Maintainers (the CH-53K T&R manual is under development). The T&R Program is the fundamental tool used to construct, attain, and maintain effective training programs and performance standards during Phase 3. Training Courses will not be developed for T&R tasks addressed in this IMRD, but Training Phases defined within the T&R Manual will be used to define training. The Training Phases define specific Requirements, Certifications, Qualifications, and Designations (RCQD) in each training phase. Within each phase, Training Events that support these RCQDs have been defined by Marine Corps Training and Education Command (TECOM). All of the tasks and LOs identified in this IMRD support these Training Events. >

[bookmark: _Toc199768433](U) Significant Events and Source Documents
<Add content.>

<EXAMPLE:
As described previously, the sun-downing of the CH-53E aircraft and the design and production of the CH-53K has resulted in the requirement for a new training continuum. This FEA provides the analysis and recommendations for the development of the new training system.

The FEA Team reviewed the existing CH-53E Government Furnished Information (GFI) as there was no CH-53K GFI for the first nine months of the analysis. This review provided context in how the current aircraft training occurs, what support training documents exist for the current aircraft, and context to compare the new CH-53K’s technology and maintenance requirements to the existing CH-53E. It was concluded and validated at workshops with Government SMEs that the difference between the CH-53E and CH-53K are so far apart that a new training continuum needs to be developed. 

The FEA Team also met with TECOM and maintenance representatives from the Fleet to review the T&R that is being developed for the CH-53K.

In determining the current state of training for the CH-53E, both the maintenance training syllabi and pipelines were analyzed to gain an understanding of the challenges associated with training as conducted today. The analysis tracked what was taught at all levels of the training, including required training time and current training methods. Each method, including Instructor Facilitated Interactive Training (IFIT), Self-Directed Interactive Training (SDIT), Labs, Virtual Simulations (VSIMs) and Training Devices (TDs), was assessed based on written and oral feedback. This data was used for further analysis during the Media Analysis phase of the FEA to determine the appropriate media selection for CH-53K maintenance training.>

[bookmark: _Toc199768434](U) Fielding Feasibility (F2) (FRD)
[bookmark: _Toc199768435](U) Continuum Comparison (FRD)
Reference IPRD, Section 5.3.3.5, Continuum Comparison.
<Add content.
If IPRD 5.3.3.5 content including FRD Figure 3-1 is not in IPRD, add here.>
[bookmark: _Toc199768436](U) Media Solution (FRD) (Executing Organization)
<Add content.>
Values for the figures in this section are included in the NTP Requirements Workbook.



















[image: ] 	Comment by Author: These are examples replace with rating specific graphics. Use screen capture of image from NTP Requirements Workbook Tab 11 Media Selection Model.
[bookmark: _Toc148974031]Figure 2‑1: (U) When and How – FRD Figure 3-2b


[image: ]
[bookmark: _Toc148974032]Figure 2‑2: (U) When and How – FRD Figure 3-2a
WHEN: 		#% of Modernized Accession Training material to be delivered in Block 0
HOW:		#% of Modernized Accession Training material is via hands-on interaction with actual     equipment or complex media 

[bookmark: _Toc106822000][bookmark: _Toc199768437](U) Product Assessment (FRD) (NETC)
Training Man-Years by Location is a product assessment that demonstrates the overall reduction in accession training man-years for Block Learning vs. Modernized Delivery and where Man-Years will be gained, which is displayed in Figure below.

[image: ]
[bookmark: _Toc128736776][bookmark: _Toc148974033]Figure 2‑3: (U) What and Where (FRD) – FRD Figure 3-3
WHAT:		Add rating specific content
WHERE:	Add rating specific content

<EXAMPLE: 
WHAT: 	27% overall reduction in accession training man-years through elimination of redundant/unnecessary training, revised/updated material, and new material to cover identifired training gaps
WHERE: 	32% of Modernized Accession Training to be delivered in FCAs/on Platforms>


Modernized Delivery totals incorporate accession and follow on training.

[bookmark: _Toc199768438](U) Major Findings/Media Solutions (FRD) 
< EXAMPLE:  Current facilities do not support the execution of the training plan without significant upgrades to the information technology infrastructure, which are captured below.>

[bookmark: _Toc199768439](U) Statement of Rating Training Complexity (FRD)
Reference IPRD, Section 2.5, Statement of Rating Training Complexity.
<Add content.
If IPRD 2.5 content is not in IPRD, add here.>
[bookmark: _Toc199768440](U) Instructional Strategies and Methods (NETC N72X ISS)
<Add content.>
<EXAMPLE:  See Appendix D1 for specific details on IMI. See Appendix D2 for specific details on VSIM. >

FRD IMRD
The table below provides the recommended Instructional Strategy assigned to each course    of learning in the approved Career-Long Learning Continuum by location, training hours, projected throughput, and projected Ready for Train date. It is important to note that the course lengths listed are notional and in accordance with the Naval Education and Training (NAVEDTRA) M-142 Series and will therefore not be finalized until after course pilots are completed and redlines (i.e., edits/changes) adjudicated.
[bookmark: _Toc16820129][bookmark: _Toc37842716][bookmark: _Toc148974176]Table 2‑1: (U) Instructional Strategies/Delivery Modes – FRD Table 3-1
	RATING (PATH)
	TIME OF DELIVERY
	LOCATION
	TRAINING
	PROJECTED

	CIN
	
	
	HOURS
	READY FOR TRAIN DATE

	 
	 
	 
	 
	 

	 
	
	
	
	

	Classroom Mode Distribution
	Hours
	Elapsed Hours
	Laboratory Mode Distribution
	Hours
	Elapsed Hours

	IFIT IMI (ICW) 2
	0
	0
	LAB VSIM
	0
	0

	IFIT VSIM
	0
	0
	LAB Stand-alone SIM
	0
	0

	IFIT Stand-alone SIM
	0
	0
	LAB Simulator Trainer
	0
	0

	SDIT IMI (ICW) 2
	0
	0
	LAB Equipment Trainer
	0
	0

	SDIT IMI (ICW) 3
	0
	0
	LAB Actual Equipment
	0
	0

	SDIT VSIM
	0
	0
	LAB Hours
	0
	0

	S:I Ratios
	0:0
	 
	 
	S:I Ratios
	0:0
	 
	 

	 
	0:0
	 
	 
	 
	0:0
	 
	 

	 

	Recommended Training Hours
	0

	Additional Training Hours

	Assessments *
	+ 0

	COTS / GOTS Topics
	+ 0

	Additional Non-RRL Topics (a.k.a. Administration) 
	+ 

	ADMIN
	+ 0

	Available Time for Sets and Reps **
	+ 0

	Training Hours Identified as Concurrent

	SDIT 2 / 3 / VSIM ***
	0

	LAB VSim / Stand-alone SIM / Trainer
	0

	Project Course Schedule Outline (PCSO)
	0 hrs.

	Notes:

	* Projected Assessment Hours. 

	** Non-academic and/or academic Training built into the course that is not scoped within RRL (example: Physical Training)

	*** Training time required to rotate all students/groups through the Lab.

	**** SDIT recommended to be conducted prior to LAB


Training Delivery: 
<Add content.>

[bookmark: _Toc199768441](U) Projected Student Throughput by Rating (NETC N3 Rating Rep.) (FRD)
[bookmark: _Toc106822019][bookmark: _Toc128736718][bookmark: _Toc148974177]Table 2‑2: (U) Projected Student Throughput – FRD Table 3-2
	[bookmark: _Toc94258148]Course Name
	CIN
	Location
	CDP
	UIC
	CFY
	FY23
	FY24
	FY25
	FY26
	FY27

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	



[bookmark: _Toc199768442](U) Instructor Resources (FRD) (NETC N1)
The instructor resources required to execute the Recommended Training Continuum is     captured in the table below:
[bookmark: _Toc106822020][bookmark: _Toc128736719][bookmark: _Toc148974178]Table 2‑3: (U) Instructor Resources – FRD Table 3-3
	(AS-IS) Current Course LEARNING CENTER ACTIVITY
	UIC
	CFY
	FY23
	FY24
	FY25
	FY26
	FY27

	
	
	
	
	
	
	
	

	(AS-IS) TOTAL
	
	
	
	
	
	
	

	(TO-BE) Course LEARNING CENTER ACTIVITY
	UIC
	CFY
	FY23
	FY24
	FY25
	FY26
	FY27

	
	
	
	
	
	
	
	

	(TO-BE) TOTAL
	
	
	
	
	
	
	





[bookmark: _Toc106822008][bookmark: _Toc199768443][bookmark: _Toc106822007](U) Additional Facility Requirements by Activity (NETC N4/LC/LS) (FRD)
<Add content.>

	[bookmark: _Toc77927504][bookmark: _Toc77927635][bookmark: _Toc83814946][bookmark: _Toc85518630][bookmark: _Toc94258150][bookmark: _Toc106822022]LEARNING CENTER - XXXXX
	LEARNING SITE – XXXXX

	NETC  FACILITY AND  INFRASTRUCTURE REQUIREMENTS

	NOMENCLATURE
	QTY REQD
	QTY O/H
	QTY
SHORT
	U/I
	UNIT COST
($K)
	TOTAL COST
($K)
	CFY
	FY23
	FY24
	FY25
	FY26
	FY27

	NETC N4

	Instructor Prep Station (IPS)
	
	
	
	PN
	
	
	
	
	
	
	
	

	Classroom (# Seats) New/Upgrade
	
	
	
	PN
	
	
	
	
	
	
	
	

	Lab (# Seats) New/Upgrade
	
	
	
	PN
	
	
	
	
	
	
	
	

	Dormitory/Berthing (Beds)
	
	
	
	PN
	
	
	
	
	
	
	
	

	Galley Seating (4 Cycles/Meal)
	
	
	
	PN
	
	
	
	
	
	
	
	

	External Training Facilities Range, Driving Course, etc.
	
	
	
	SF
	
	
	
	
	
	
	
	

	Training Support Space
	
	
	
	SF
	
	
	
	
	
	
	
	

	Sub TOTALS (NETC RRL)
	
	
	
	
	
	
	
	

	

	ANCILLARY FACILITY REQUIREMENTS
(e.g., RRL- Supplemental Infrastructure Upgrades, Compressed Gas, Hydraulics…etc.)

	NOMENCLATURE
	QTY REQD
	QTY O/H
	QTY
SHORT
	U/I
	UNIT COST
($K)
	TOTAL COST
($K)
	CFY
	FY23
	FY24
	FY25
	FY26
	FY27

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTALS (RRL funded)
	
	
	
	
	
	
	
	

	GRAND TOTALS
	
	
	
	
	
	
	
	

	Cost Table Notes:
*Modernization Costs are nominal to location of work being performed and non-standard across NAVFAC.
*In order for Facility Building Occupancy Date (BOD)  to align with TTT/Pilot Course dates, all Contract Completions Dates (CCD) should be factored into for Surveys, Designs, Abatement and Construction should be factored into Ready for Training (RFT) schedule.


[bookmark: _Toc148974179]Table 2‑4: (U) Additional Facility Requirements by Activity – FRD Table 3-4


[bookmark: _Toc199768444](U) Electronic Classroom (ECR), Labs, Other IT/Network/Wireless Requirements & Costs (NETC N6)
The first subsection identifies ECR spaces required to field the modernized training, and any upgrades, as well as other changes required for fielding. Highlighting these IT equipment shortfalls, enables NETC to accurately program for resources to resolve the open requirements. The following two subsections elaborate and provide ECR details and Non-ECR details respectively.





[bookmark: _Toc106822021][bookmark: _Toc148974180]Table 2‑5: (U) ECR, Labs, Other IT/Network/Wireless Requirements and Costs – FRD Table 3-5
	[bookmark: _Toc77927505][bookmark: _Toc77927636][bookmark: _Toc83814948][bookmark: _Toc85518632][bookmark: _Toc94258151]LEARNING CENTER
	TOTAL ECRS REQUIRED
	DETAILS

	SCSTC
	4
	1 - Level 1 upgrade; 3 - L1 ECRs require additional monitors
(Narrative format)

	LEARNING SITE
	ECR DETAILS
(Ref Table 3-6 for cost details)
	BLDG
	RM
	SEATS
	NETWORK
	READY (FY/QTR)

	Great Lakes
	Existing L3 ECR; Upgrade to Level 1; Add 50 monitors
	616
	201
	25
	TRANET-U VDI
	FY24Q1

	Great Lakes
	Existing L1 ECR; Add 25 monitors for dual-monitor implementation
	616
	202
	25
	TRANET-U VDI
	FY24Q1

	Dam Neck
	Existing L3 ECR; Upgrade to Level 1; Add 50 monitors
	XXX
	XXX
	25
	TRANET-U VDI
	FY24Q1

	Dam Neck
	Existing L1 ECR; Add 25 monitors for dual-monitor implementation
	XXX
	XXX
	25
	TRANET-U VDI
	FY24Q1

	TOTAL ECR SEATS
	100
	

	LEARNING SITE
	NON-ECR ROOM DETAILS
(Ref Table 3-7 for cost details)
	BLDG
	RM
	SEATS
	NETWORK
	READY (FY/QTR)

	Dam Neck etc.
	Rm. 101:  Add TRANET Wi-Fi & mobile devices
	XXX
	XXX
	25
	TRANET-U Wi-Fi
	FY24Q1

	Dam Neck etc.
	STAVE VMT Lab
	XXX
	XXX
	12
	STAVE-NET or  Disconnected
	FY24Q1

	Dam Neck etc.
	MRTS 3D Lab
	XXX
	XXX
	12
	Disconnected
	FY24Q1

	Dam Neck etc.
	VR (Virtual Reality) Lab
	XXX
	XXX
	6
	Disconnected
	FY24Q1

	ECR Table Notes: 
*Instructor workstation is included in the seat count column
*Ready (FY/QTR) should


Note that in the second column, ”Table 3-6” and “Table 3-7” refer to FRD Tables.
[bookmark: _Toc199768445](U) ECR (Classroom) IT Infrastructure, Survey(s) and Upgrade(s) Costs (NETC N6)
[bookmark: _Toc148974181]Table 2‑6: (U) ECR (Classroom) IT Infrastructure, Survey(s) and Upgrade(s) Costs – FRD Table 3-6
	[bookmark: _Toc94258152][bookmark: _Toc77927506][bookmark: _Toc77927637][bookmark: _Toc83814950][bookmark: _Toc85518634]LEARNING CENTER - SCSTC
	LEARNING SITE – DAM NECK

	NETC TRANET-Connected CLASSROOM & IT INFRASTRUCTURE REQUIREMENTS

	Nomenclature
	Qty Req
	Qty O/H
	Qty
Short
	U/I
	Unit Cost
($K)
	Total Cost
($K)
	CFY
	FY23
	FY24
	FY25
	FY26
	FY27

	NETC N6 (Execution Lead)
	
	
	
	
	
	
	
	
	
	
	
	

	External Fiber: Surveys/Assessments (if applicable)
	
	
	
	TBD
	
	
	
	
	
	
	
	

	External Fiber: Installation Services (if applicable)
	
	
	
	TBD
	
	
	
	
	
	
	
	

	ECR: survey(s), networking upgrades, & IT equipment installation: 
· Room# (Seat Count)
· Same if more than 1
Line items grouped by ECRs projected to require similar effort, i.e., new ECRs on one line, listing those ECRs; Level 1 ECR upgrades (from Level 3) on a separate line due to different BOMs
	
	
	
	EA
	
	
	
	
	
	
	
	

	ECR: IT equipment purchases (per ECR based on differing TDS BOMs)
	
	
	
	EA
	
	
	
	
	
	
	
	

	EXAMPLE - 
ECR survey(s), networking upgrades, & IT equipment installation: 
· E209 (25 SWS + 1 IWS)
	
	
	
	EA
	
	
	
	
	
	
	
	

	EXAMPLE – 
ECR IT equipment purchases for:
· E209 (25 SWS + 1 IWS)
	
	
	
	
	
	
	
	
	
	
	
	

	Wireless survey(s), installation service fees (if applicable)
	
	
	
	
	
	
	
	
	
	
	
	

	Wireless equipment (QTY REQD) based on projected #of bldg.’s, costs factor # of classrooms)
	
	
	
	
	
	
	
	
	
	
	
	

	Mobile Devices (if applicable, if not included in ECR BOM)
	
	
	
	
	
	
	
	
	
	
	
	

	On-Site IT Support
	
	
	
	
	
	
	
	
	
	
	
	

	Sub TOTALS (NETC N6-funded)
	
	
	
	
	
	
	

	

	ANCILLARY AND INCIDENTAL REQUIREMENTS
(e.g., RRL-required furniture, devices, or manpower)

	(Execution Lead e.g., TYCOM, Learning Center)

	Furniture
	
	
	
	
	
	
	
	
	
	
	
	

	Mobile devices
	
	
	
	
	
	
	
	
	
	
	
	

	On-Site IT Support
	
	
	
	
	
	
	
	
	
	
	
	

	TOTALS (Execution Lead-funded)
	
	
	
	
	
	
	

	GRAND TOTALS
	
	
	
	
	
	
	

	Cost Table Notes:
*Hardware procured for content delivery will align with existing NETC business rules for hardware sustainment (planned Tech Refresh at 5-year intervals)
* IAW existing NETC policy (NAVEDTR 140C), ECR desk furniture is funded / provisioned by the LC/TYCOM.  Accordingly, furniture cost estimates and funding are aligned to the LC & TYCOM.  Desk sizes and types are unique to each Learning Site due to unique spaces and requirements (e.g., Fire Code, monitor size, etc.) and NETC N4 and NETC N6 oversight should be applied when necessary.



[bookmark: _Toc199768446] (U) NON-ECR (Stand-Alone or NON-TRANET) IT Infrastructure Requirements (NETC N6)

[bookmark: _Toc148974182]Table 2‑7: (U) NON-ECR (Stand-Alone or NON-TRANET) IT Infrastructure Requirements – FRD Table 3-7
	[bookmark: _Toc77927508][bookmark: _Toc77927639][bookmark: _Toc83814954][bookmark: _Toc85518636][bookmark: _Toc94258153]NON-ECR (STAND-ALONE or NON-TRANET) IT INFRASTRUCTURE REQUIREMENTS

	Nomenclature
	Qty Req
	Qty O/H
	Qty
Short
	U/I
	Unit Cost
($K)
	Total Cost
($K)
	CFY
	FY23
	FY24
	FY25
	FY26
	FY27

	(Execution Lead e.g., TYCOM, Learning Center)

	MRTS Classroom (10 student stations) Rm. 204
	
	
	
	
	
	
	
	
	
	
	
	

	STAVE Classroom Rm. 216
	
	
	
	
	
	
	
	
	
	
	
	

	VR Lanes (6 stations) Rm. 304
	
	
	
	
	
	
	
	
	
	
	
	

	Sub TOTALS
	
	
	
	
	
	
	

	OTHER (Execution Lead)

	TBD
	
	
	
	
	
	
	
	
	
	
	
	

	Sub TOTALS
	
	
	
	
	
	
	

	Grand TOTALS
	
	
	
	
	
	
	



[bookmark: _Toc106822012][bookmark: _Toc199768447] (U) Required Hardware/Equipment (FRD) (NETC N72 Rating Enterprise ITS with inputs from TYCOM/LC/LS)
The following new hardware/equipment will be required to execute the Recommended Training   Continuum:
[bookmark: _Toc106822025][bookmark: _Toc148974183]Table 2‑8: (U) Required Hardware/Equipment – FRD Table 3-8
	RESOURCES: REQUIRED HARDWARE / EQUIPMENT

	No
	Nomenclature
	NSN/PN
	Qty Req
	Qty O/H
	Qty Short
	U/I Cost ($)
	Unit Cost ($)
	Total Cost ($)
	FY23
	FY24
	FY25
	FY26
	FY27

	(RATE PATH)

	1
	TA-1002/STC-2(V)
	66400-200
	10
	7
	3
	EA
	$1,544
	$4,632
	 
	 
	 
	$4,632
	

	2
	TA-1002A/STC-2(V TELEPHONE TERMINAL JACKBOX)
	66400-350
	10
	3
	7
	EA
	$2,739
	$19,173
	 
	 
	 
	$19,173
	

	3
	Terminal, Telephone,
Jack-box Recessed,
TA-1002AR
(DDG-51 Class)
	66400-250
	5
	0
	5
	EA
	$1,433
	$7,165
	 
	 
	 
	$7,165
	

	4
	Jack-box gasket, base plate
	66400-362
	20
	0
	20
	EA
	$108
	$2,160
	 
	 
	 
	$2,160
	

	TOTAL
	$32,860
	
	
	
	$32,860
	

	Notes: The survey is an estimate only.




[bookmark: _Toc106822013][bookmark: _Toc199768448] (U) POM Requirements for Training Systems/Devices (NETC N9)
[bookmark: _Toc148974184]Table 2‑9: (U) POM Requirements for Training Systems/Devices – FRD Table 3-9
	Training Device/System
	Unit Cost ($K)
	Qty
	Total Cost ($K)
	Costs by Appropriation
(OPN, APN, OMN) ($K)
	Sustainment Cost ($K) Each FY
	Total FYDP Cost ($K)
	Resource Sponsor
	Location
	Acquisition Lead Time
	POM Year
	Training Program Office Responsible for MCD

	MRTS Classroom (10 student stations) Rm. 204
	$700
	1
	$700
	$600K OPN
$100K OMN
	$100 OMN
	$600 OPN
$500 OMN
	N97
	Naval Submarine School, Groton, CT
	2025
	2025
	
Name of Executing Org

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Sub TOTALS
	
	
	
	
	
	
	
	
	
	
	

	TBD
	
	
	
	
	
	
	
	
	
	
	

	Sub TOTALS
	
	
	
	
	
	
	
	
	
	
	

	Grand TOTALS
	
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc199768449] (U) POM Requirements for Manpower (NETC N9)
[bookmark: _Toc148974185]Table 2‑10: (U) POM Requirements for Manpower – FRD Table 3-10
	Additional Instructors Required
	Required Paygrade/s
	Required Rating/s
	Initial FY Cost ($K)
	Total FYDP Cost ($K)
	Appn
	Resource Sponsor
	Location
	POM Year

	6
	E6
	Any Submarine Ratings
	$300
	$540
	MPN
	N97
	Naval Submarine School, Groton, CT
	2025

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Sub TOTALS
	
	
	
	
	
	
	
	

	TBD
	
	
	
	
	
	
	
	

	Sub TOTALS
	
	
	
	
	
	
	
	

	Grand TOTALS
	
	
	
	
	
	
	
	



[bookmark: _Toc199768450] (U) IT Infrastructure Assumptions and Risks (NETC)
Assumptions: 
<Add content (bulleted list)>

Risks: 
<Add content (bulleted list)>

[bookmark: _Toc199768451] (U) Fielding Strategy and Delivery Considerations (NETC)
<Add content.>


[bookmark: _Toc199768452] (U) Media Selection Analysis Results
After completion of essential performance analysis events and a review of the documents mentioned in this section, an IPRD was written. The resultant IPRD document is the source for individual and collective tasks that are mapped to training media in this IMRD.
[bookmark: _Toc199768453](U) Constraints of the Analysis
<Add content.
Get from NTP Requirements Workbook – Tab 7, 8. >

<EXAMPLE:
Training system constraints normally fall into one of two categories:

· System level constraints, identify system-wide factors affecting the design and development of the training system, such as available resources, information, design specifications, etc., and:
· TD schedule constraints, identified as a separate category due to the extremely long lead times required to produce TDs designed to complement a Systems Approach to Training (SAT) derived training curriculum.

System level constraints that were identified include the following:

· The aircraft is in development and as such technical changes are occurring, resulting in a continual re-visiting with Government SMEs to ensure that the technical accuracy is correct prior to full scale production
· Following full scale production, the maintenance requirements that were developed based on Reliability Engineering analysis will need to be verified through use
· As stated by PMA‑205, the final training solution for CH‑53K must be at least equivalent to the current training provided on the CH‑53E.
· The CH‑53K Training System will be structured to accommodate the personnel requirements based on the Heavy Lift Replacement (HLR) Manpower Estimate Report (MER).
· Training device facility need dates must be determined in sufficient time to accommodate the arrival of the CH‑53K training equipment. 
Additionally, training device schedule constraints were considered. Facility construction is a major consideration in the phasing of the training devices. The time from device contract award to installation in the facility with subsequent integration and test is a complex activity that must be closely coordinated. The following is a typical range of device production time from contract award to design, produce, integrate, and test the various training devices and simulators. These periods are at the high end of the production range to provide conservative estimates. Strategies that promote reuse of existing training device architectures can reduce delivery time. >
Table 2‑11: (U) Training Device Production Time provides the current estimated time to produce maintenance training devices.
[bookmark: _Ref479929685][bookmark: _Toc513474200][bookmark: _Toc148974186]Table 2‑11: (U) Training Device Production Time
	Device
	Time (months)

	Level 3 IMI
	12-15

	System Task Trainer
	15-24 (varies by system)

	Composite Maintenance Trainer (CMT)
	24-30 


[bookmark: _Toc199768454](U) Resources and Constraints Impacting Media Selection
This section addresses currently available media resources, their features, and their associated impact on media selection. It also addresses the constraints that must be considered when selecting media for training.
In general, fundamental program-level factors influence and constrain the manner in which an organization allocates their resources to meet the training requirements. For <Project Name> training, these factors are:
· Organizational Doctrine:  Defines the mission and principles of an organization. If training is a priority, organizational doctrine will tend to emphasize it and resources will be allocated accordingly. The training program is designed to conform to the values of the organization.
· Budget: Dollars spent for training can be directly proportional to the units’ ability to perform their mission. Training is funded based on organizational doctrine and priorities, and on overall unit funding available.
· Resources: Resources may be limited to perform the daily operational workload or training. Resource constraints can include limitations in funding as well as personnel, equipment, facilities, unit capabilities, and time.
· Facilities: Facilities constraints include limitations in resources for building, maintaining, and providing utilities for proper training to take place. Proper facilities ensure that the environment for instructors to teach and students to learn in is conducive to learning. If the facility is not large enough, does not have proper environmental controls (heating, ventilation, air conditioning), or adequate electrical service; it can interfere with the learning process.
· Equipment: Equipment constraints include limitations on both training equipment (both consumable and static) and on the funding to power and maintain it. Training equipment is vital to the training process. Not having the correct equipment can lead to a negative learning environment, resulting in improper task or mission accomplishment.
· Culture:  Cultural constraints are similar to doctrinal constraints; however, they may be unwritten. When leadership places training as a priority it becomes part of the organizational culture and resources for training are allocated accordingly.
· Risk: Defines the uncertainty about outcomes that can be either negative or positive. Without the proper training environment, negative outcomes become more frequent.
The media selection strategy for <Project Name> training includes the current available media and the media pool options being considered in the Media Selection Model within this document (refer to section 2.0 for a complete discussion). The current available training resources are located at the <add site names> sites and at the operational <add names>. The available training resources, considered a part of the media selection strategy, are listed in Table 2‑12 below.




[bookmark: _Ref480901360][bookmark: _Ref480275089][bookmark: _Toc513474201][bookmark: _Toc148974187]Table 2‑12: (U) Training Device Constraints
	CONSTRAINT
	IMPACT ON MEDIA SELECTION

	Add content.
	

	
	

	
	

	Trainer types do not exist.
	All recommended trainers are included in the media pool section; however, at the time this IMRD was developed; the trainers have not been funded for development.

	SCORM 2004 compliance
	Tool set must be Shareable Content Object Reference Model (SCORM 2004) compliant, for use in CPM, AIM II, IMI. 



Table 2‑12 and Table 2‑13 list the constraints and the possible influence the Team considered when applying the media selection strategy for <Project Name> training. The advocated media selection strategy is to introduce key concepts and rules early in the training process, and revisit the same concepts repeatedly with increasing degrees of complexity and detail, at set intervals over the course of the training. As detailed in 3.6, progressively higher levels of complexity and fidelity required for realistic performance are addressed at select training intervals using media with increasing capacity to accommodate and support greater levels of performance realism.
[bookmark: _Ref480275702][bookmark: _Toc513474202][bookmark: _Toc148974188]Table 2‑13: (U) Available <Project Name> Training Resources
<Add content.
The following is an example. Update with the project specific information>

	CURRENT RESOURCES 
	IMPACT ON MEDIA SELECTION

	IFIT Interactive Multimedia Instruction (IMI) Levels 1-2 
	CNATTU currently employs  instructor-led, computer-aided instruction using MS Power Point. 

	SDIT IMI Levels 1-4
	Although CNATTU currently uses IFIT only; a facility is being built with classrooms equipped with workstations capable of IMI delivery. This will allow students to access content and learn at own pace, individually without an instructor. IMI can be tailored to multiple levels of interactivity to better meet instructional training requirements.

	Helicopter Emulation Maintenance Trainer (HEMT)
	The HEMT (IMI4) is currently being procured and will need to be updated to reflect all technical specifications changes approved within the Statement of Work (SOW).

	Composite Maintenance Trainer (CMT)
	CMT is currently being procured and will need to be updated to reflect all technical specifications changes approved within the Statement of Work (SOW).

	CH-53K Aircraft
	The CH-53K is currently being built. It will provide the highest fidelity media available. However, this media has the highest training risk due to safety and cost concerns (i.e., potential breakdown, repair, and loss of operational status).

	Classrooms for IFIT
	CNATT sites has an adequate number of classrooms for supporting CH-53K training. But squadrons have limited training space. Classroom Facilities are currently under development to support IFIT.

	LAN and LMS (CPM and AIM II platforms)
	A Local Area Network (LAN) and Learning Management System (LMS) are available at CNATT sites. Both allow access to individualized training via Content Planning Modules (CPM) and Authoring Instructional Materials (AIM) II. CPM maps Navy Job Duty Task Analysis (JDTA) to Navy Learning content. AIM is a platform used to develop instructional courses and tracks course of instruction content, media, resources, testing, etc.

	Existing Courseware>
	Existing Operational Test (OT) training consists of existing training and difference training. Existing courseware has the potential for repurpose to the new IA training with modifications for new students. >



Some additional considerations when selecting and assessing the features of media are the optimal number and mix. There are many factors to consider in the establishment of optimal training equipment determinations. As the analysis data evolves, the task characteristics specify the training delivery media requirements and the configurations to meet the performance requirements of the <Project Name> training program. The complexity of military missions, personnel requirements, and organizational preferences all contribute to the blended mix of <Add content.><Example: update with project content simulation, traditional classroom instruction, computer based instruction, and aircraft flights> to achieve effective training. Achieving that balance requires inputs from both the warfighter client and the training designers. 
 
The specific number of each type of equipment required for training is dependent upon several variables (e.g., student throughput, task complexity, etc.) but varies significantly by the length of time allocated to each event in the syllabus. For example, if an event takes 10 minutes for a student to accomplish, fewer numbers of training equipment are required than if the event takes 2 hours per student. Another factor affecting optimal training equipment number is the configuration characteristic (reconfigurable and deployable--non-motion only) of the training device. Training devices that are movable or deployable may lower the overall number requirement.

Training device fidelity requirements are another factor in the optimal training number determination. A fidelity analysis is performed and compared to the human/machine interface requirement to establish the training equipment requirements. The basis of the fidelity assessment and the effectiveness of the training recommendation rely primarily on the level of realism desired in the final training solution. If possible, lower levels of fidelity should be incorporated that are both efficient and cost-effective. As stated in Section 2.8.5, proper media ensures information is presented to the student by the most efficient and cost-effective means possible. A single medium is not always the most appropriate choice for every training situation. In most cases, combinations of differing instructional media are employed to enable the student to achieve the terminal learning objective. Training Management System (TMS) functionality, flexibility, and commonality analysis must be performed for the <Project Name> TMS. What a TMS may lack in inherent functionality, may be offset by its flexibility or capability to interface with other software programs and databases. The utilization of a common system across all aircraft platforms and training units provides for efficiencies in many areas, such as: initial acquisition costs, reduced man-hours for administrative and training management, training asset management, and revision and maintenance costs. 



For these reasons, consideration should be given to fielding a TMS that can be utilized for the training.
Specific functionality that should reside in any TMS for the <Project Name> training system should include:
Student/Instructor data management (personal data, qualifications, designations, currency, etc.)
Training resource management (scheduling of classrooms, simulators, training devices, etc.)
Linking of training events to training requirements 
Syllabus design and management
Student scheduling, training status tracking, prerequisite management
Student evaluation and tracking: automated testing where possible and manual checklists to assess student performance
Long, mid, and short-term class training planning
Reports generation of Students’ competency, efficiency, and proficiency by type of training resource (media type)
Training trend tracking and analysis extraction
External systems interface
IMI interface/courseware delivery

Further, any TMS for the <Project Name> training system should have a (an):
User/Maintainer training program (initial and sustainment) and applicable guides for students and instructors
Deployed operations capability
System back-up capability
On-site and deployed-site support capability

[bookmark: _Toc199768455](U) Media Analysis, Verification, and Validation
<Add content.>

<EXAMPLE:
The Team used an iterative process throughout ongoing workshops to engage the expertise of Government SMEs to define media attributes and secure task media verification and validation. The first face-to-face workshop was held 27 February through 03 March 2017 at West Palm Beach (WPB) Florida with SME support from CH-53K Maintainers supporting Operational Test & Evaluation (OTE), CNATTHQ, CH-53E Maintenance Instructors from CNATTU New River, Naval Air Systems Command (NAVAIR) PMA261/205 Program support, and Sikorsky Manufacture’s Representation (see Table 2‑14). >

[bookmark: _Ref479934001][bookmark: _Toc513474203][bookmark: _Toc148974189][bookmark: _Ref483566388]Table 2‑14: (U) SME Media Workshop
	NAME
	FUNCTION
	REPRESENTING

	
	
	

	
	
	

	
	
	



SMEs were given an opportunity for open discussion to solicit their opinions of current and future Instruction. Analysts incorporated SME and training personal observations and suggestions as priority elements in the development of an overall <Project Name> training strategy, as well as the derivation of effective instructional methods and media selection to meet defined training requirements. The following is a list of comments recorded (and paraphrased by necessity) by the ISD analysts.

· <Add content.>
· <Examples: 
· Eliminate teaching and testing facts and information about the CH-53 that have little or nothing to do with the student’s future role as a maintainer. It does not prepare them for their job, and does not accurately assess their abilities. It may also actively discourage some candidates who may become excellent maintainers but do not excel or are not interested in a strictly academic environment. 
· Presenting information on sequential slides, either Instructor-Led or Computer-Based, is highly disliked by students. Curiosity is discouraged; the forced slide order prevents learning by exploring and discovering. The repetitive slide format is boring, and there is pressure to memorize facts instead of developing comprehension. 
· Schoolhouse training should have a hands-on emphasis. Training time ratio should be 1 hour of classroom to 8 hours of lab/shop time.
· Lab performance should be the major form of evaluating student performance.
· The schoolhouse should be set-up as a squadron maintenance organization and mimic the daily tasks routinely executed by apprentice maintainers. For example: the lab should have the same roll-around tool drawer used in the field and students should perform All Tools Accounted For (ATAF) at the start and finish of each day. The same work order paperwork or electronic procedures used for helicopter maintenance should be used to document the day’s lesson.
· Teach the students the following four general subjects, and specific task training will occur in the field:
· Using Tools of The Trade
· Knowledge of basic systems overview/operational functionality
· Understanding Naval Air Training and Operating Procedures Standardization (IETM)/Pubs
· Obtain mastery of Daily Tasks
· Teaching should be based on Scheduled Maintenance tasks, which are the majority of maintainer tasks. Scheduled Maintenance are Time/Interval-Based (Calendar/Time/Flt hour) but IETM tasks are strictly Condition-Based. Because the CH-53K Maintenance JDTA used IETM as the basis for the task list, the majority of maintainer daily tasks may not be accounted for in the JDTA.
· The best prepared students and apprentice maintainers had TDY assignment to an organizational-level squadron following “A’ school, and prior to “C” School. Currently, this occurs incidentally as students are sent to the field while waiting for “C” School billets to become available. These students start “C” School with an accurate conceptual knowledge of CH-53 helicopter operations, the daily tasks expected of the maintainers, and the Marine Corps cultural norms of organizational-level aviation maintenance units. Exposure to any organizational unit with the student’s platform is productive; however, the most useful exposure is for students to be assigned to the same squadron as the student’s eventual assignment. In that situation, both the student and the unit are invested in the student’s development. If students are assigned TDY to organizational units on a regular basis, a system should be in place to ensure that students are being given meaningful and appropriate tasks, as well as protect students from prohibited behaviors (hazing, abuse, etc.). >

<Add content.>

<EXAMPLE:
Some SMEs reported that they didn’t know anything about their assigned platform before “C’ School and didn’t even recognize that a CH-53 was a helicopter. Even a brief exposure to an active Marine Corps flight-line in “A” School or immediately after, led by a knowledgeable guide, would reinforce foundational skills learned in “A” School, and promote interest in “C” School instruction. Having accurate mental images of physical, operational flying hardware will support the student’s ability to integrate individual lessons into an understanding of a maintenance hierarchy and their job, duty and task responsibilities.>

[bookmark: _Toc199768456](U) Knowledge, Skills, and Attitudes

As detailed in the IPRD, KSAs refer to the Knowledge, Skills, or Attitude requirements associated with each training LO. The specific KSAs required for <Project Name> training are <add content> <Example: relatively standard to the aviation maintenance community>. The following sections provide the specific KSAs.

K Requirements are proficiency level expectations in which the learner is asked to state, recite, or summarize a concept, rule, fact, or procedure as follows:

· <Add project-specific Ks that support LOs. Examples below.> 
· State System Component Functions and Relation to Other Components
· State General System Servicing, Preservation and Preventative Maintenance Principles
· State Benefits of Observing Task Related Steps, Notes, Cautions/Warnings, PPE and MSDS Requirements.

S Requirements are proficiency level expectations in which the learner is expected to demonstrate a rule, solve a problem, identify concrete concepts or classify defined concepts through imitation and repetition until skills becomes a habit (expert proficiency), as follows: 

· <Add project-specific Ss. Examples below.>
· Identify Component(s) and Location within Aircraft
· Identify Component/System Hazards, Safety Concerns, Cautions and Practices 
· Execute Proper Use of Required Personal Protective Equipment (PPE) 
· Identify Component Required Maintenance Task Tools, Devices, Materials
· Demonstrate Operation of Required Maintenance Task Tools, Devices, Materials
· Execute Proper Use of Material Safety Data Sheet (MSDS), Multi-Function Display (MFD) and IETM systems
· Demonstrate All Tools Accounted For (ATAF) Procedures

A Requirements are proficiency level expectations in which the learner is expected to become increasingly aware of his/her attitudes, emotions, and feelings while performing tasks on the job. The expected goal is to receive, actively respond, value information (data, objects and/or phenomena), and organize ideas so that to make the optimal informed decision under time constraints, as follows: 

· <Add project-specific As. Examples below.>
· Choose to Follow Task Related IETMS Steps, Notes, Cautions & Warnings
· Choose to Follow PPE and MSDS safety guidelines and practices
· Choose to Follow ATAF requirements

[bookmark: _Toc199768457](U) Learning Objectives
The Team developed Learning Objectives (LOs) based on the Training Task List as detailed in the IPRD. The LOs are classified as either TLO or ELO. A TLO was written for each training task and an ELO was written for each subtask to maintain the granularity of the data. The tasks and LO development includes organizing TLOs at the task level <add content> <Example: …by the order which the job is performed>. Each LO includes a behavior statement, a condition, and standard. The hierarchical relationships between LOs and the linkage between job task, training tasks, and LOs are documented and maintained throughout the analysis and development processes in the Excel spreadsheet. Instructional strategies are developed combining, sequencing, and presenting the LOs. Identification of common objectives across tracks, clustering LOs, and sequencing occurs. 

<Project Name> LOs (Embedded File 1) lists the TLOs and ELOs associated with the TTL as detailed in the IPRD. 

[bookmark: _Ref488649555][bookmark: _Toc480382884][bookmark: _Toc513474263][bookmark: _Toc148974001]Embedded File 1: (U) Learning Objectives
Add File

[bookmark: _Toc199768458](U) Media Attribute Categories and Attributes
<Add content.>
 
<EXAMPLE:
FEA analysts, with SME support, drew from the CH-53K IPRD data, existing training methods, and instructional systems research, to create a list of potential media attribute categories considered applicable for learning and performing tasks designated for maintenance training. The categories included elements embracing sensory stimulus attributes (e.g., visual, audio, haptic cueing), content command (e.g., content access, conveyance control, performance collaboration), instructional features (e.g., performance elicitation, feedback and assessment), and fidelity requirements (e.g., physical, functional and contextual fidelity). These categories were compiled into an inclusive set of 42 attributes (Table 2‑15). As media evaluation proceeded, 36 attributes were assessed per Boolean (on/off) logic, where select media were determined to either support or not support each attribute for a given LO. The remaining 6 Fidelity attributes were assessed per their capacity to support high, medium or low fidelity requirements.>


Analysts identified a select set of media attribute categories and attributes consistent with the stimulus requirements to address each of the designated LOs as detailed in IPRD Learning Analysis. Each LO was analyzed to identify required sensory stimulus cues, content command features, instructional event constructs, and fidelity requirements essential to ensure authentic performance, learning and retention. Attribute specification is important in identifying the cues, orientation, physical or functional conditions, and interactions that the training system must support to promote the attainment of the learning objectives. It also serves to facilitate development of general engineering requirements for training systems and devices. The media attributes defined for <Project Name> training are detailed in Table 2‑15. All attributes were assembled and were used to identify potential media candidates that could fulfill these requirements. The Team researched a variety of media selection and evaluation models in an iterative process to reach consensus on the attributes that should be included in the Media Selection Model.
[bookmark: _Ref479861711][bookmark: _Toc513474204][bookmark: _Toc148974190]Table 2‑15: (U) Media Selection Model Attributes
	CATEGORY
	ATTRIBUTE

	Stimuli Media

	Visual Cues
Tactile Cues
Full External Motion Cues
Partial External Motion Cues
Audio Cues

	Visual Form

	Visual Alphanumeric
Visual Graphic
Visual Pictorial
Visual Environment

	Visual Movement

	Visual Still
Visual Limited Movement
Visual Full Movement
Visual Cyclical Movement

	Visual Scale

	Exact Scale
Magnified Scale
Proportional Scale

	Audio Sources

	Tonal Audio
Voice Audio
Full Audio
Ambient Audio

	Stimuli Presentation

	Static Stimuli
Dynamic Ordered Stimuli
Dynamic Random Stimuli

	Response Mode of Implementation

	Overt Verbal Response
Overt Written Response
Overt Manipulative Response
Overt Tracking Response
Overt Procedural Response

	Response Implementation

	Static Response
Dynamic Ordered Response
Dynamic Random Response

	Feedback Presentation

	Visual Feedback
Auditory Feedback
Written Form
Face-to-Face Communication
Tactile Feedback
Kinesthetic Feedback

	Media Characteristics
	Complex Controls
Complex Scenarios
Out-of-Tolerance Feedback
Fault Insertion




[bookmark: _Toc199768459](U) Media Identification and Selection Process
Media identification and selection consisted of phased process outlined in Figure 2‑4. 


Automated Excel Functions
No
No

Yes
Yes
Add Medium to Media Selection Model tool
Media Option in Model table?
Sensory and attribute data in Model table?
Manual Functions
Save updated Model 
Identify potential Media Candidates for delivering training
Assess potential Media Candidates for application to TLOs and ELOs
Downselect Media Candidates to pool of Media Options based on application to TLOs and ELOs
Add Medium data to Media Selection Model tool

[bookmark: _Ref480450782][bookmark: _Toc513474251][bookmark: _Toc148974034]Figure 2‑4: (U) Media Identification and Selection Process


[bookmark: _Toc199768460](U) Media Pool Considerations
The following subsections outline different media that were considered for the Media Pool. Table 2‑16 (following page) identifies media currently used in the <Project Name> community – and specifies the advantages, limitations, applicability and frequency of use also considered in the analysis. 
 




[bookmark: _Ref479011823][bookmark: _Ref479011415][bookmark: _Toc513474205][bookmark: _Toc148974191]Table 2‑16: (U) Media Features Analysis  
	MEDIA
	ADVANTAGES
	LIMITATIONS
	APPLICABILITY
	FREQUENCY

	<Add Content for media currently in use.>
	
	
	
	

	Printed Material
	Includes common types of materials
Wide variety of applications
Quick to prepare
	Sophisticated types costlier to prepare
Requires suitable reading ability
	CNATTU/HMHT-302 use: Printed materials
Student guides
Job aids
	High, CNATTU/HMHT-302 make extensive use of student guides and job aids.

	Instructor Facilitated Interactive Training (IFIT), the pairing of an instructor and a computer in a classroom environment.
	Equivalent to the term Instructor-Led Training (ILT). IFIT can present complex graphics and color schemes that are relatively easy to prepare and maintain student attention. Maximum flexibility in sequencing and pace of the presentation also is available. Allows for speaker’s notes, handouts, and a wide range of presentation mediums
	Requires a data/video projector that is expensive and not always available
Dependence on a computer/data file for presentation
	CNATTU/HMHT-302 classroom lessons are Instructor-Facilitated Interactive Training (IFIT)

	High for CNATTU/HMHT-302

	Interactive Multimedia Instruction (IMI), pairing of a student and a computer.
	It is chosen as a prerequisite to the performance of a skill objective when the skill objective contains one or more highly critical safety components. In this case, it serves as a tool to introduce the student to a skill without putting them, their peers, or the equipment in immediate danger. It interacts with students individually through questions and judging responses. It can maintain record of responses, adapt instruction to needs of student, control other media hardware, and interface computer and video for student-controlled programs.
	Requires computer and programming knowledge
Requires hardware and software for content development/use
Incompatibility of hardware and software among various systems
	CNATTU/HMHT-302 has some classrooms equipped to support IMI, though instructor-led is preferred.
	Low for CNATTU/HMHT-302

	Demonstration (DEM)
	This permits training in a more realistic lab-type setting rather than sitting in a classroom and listening to instruction. DEMs provide elements of practice and evaluation. DEM activities train and evaluate mission-oriented skills that require complex interaction. It provides elements of practice and evaluation. DEM promotes critical thinking, peer-to-peer learning, and creates synergy. 
	Requires an instructor skilled and experienced in demonstration learning
Limited application due to class size
Time intensive
	CNATTU/HMHT-302 can support.
	Moderate for CNATTU/HMHT-302

	Mobile Media
	Mobile media that is suitable for instructional use includes wireless handheld devices such as tablets and mobile (smart) phones. These devices and their corresponding media technologies are becoming more and more common as training media. Media can be downloaded onto the device by wired or wireless connectivity. Mobile media allows new skills or knowledge to be immediately applied as the task is being performed. It allows the use of rich media. It enables students to receive training real time as needed. 
	A fragmented learning experiences
Small screens and difficulty accessing data
High cost
Data and device security
	CNATTU/HMHT-302 cannot currently support.
	Not currently used by CNATTU/HMHT-302

	Forward Deployable Trainer (FDT)
	Less expensive to develop/ maintain than a full capability simulator. Multiple units increase the number of students that can simultaneously practice skills. 
	Isolates the number of skills from cues that may impact performance on the job
Restricted set of consequences which may limit the efficacy of training
Wouldn’t be an FDT at CNATTU/HMHT-302 by definition
	Could be used to support training at CNATTU/HMHT-302
Used in place of a DTT if not funded for development
	Moderate for operational fleet squadrons (depending on development of the recommended DTT)

	
Part Task Trainer (PTT)
Integrated Avionics Trainer (IAT)

	A PTT is a cost-effective TD that allows for training of a particular AC, system or component without having to use a full-mission simulator or actual AC. Less expensive to develop and maintain than a SIM. Multiple units increase the number of students that can simultaneously practice a limited set of skills. 
	Isolates the skills from cues that may impact performance in actual setting
Restricted set of consequences which may limit the efficacy of training
	Could be used for MOS 6323 training at CNATTU/HMHT-302.
	Moderate for CNATTU/HMHT-302

	Desk Top Trainer (DTT)
	Less expensive to develop and maintain than a PTT. Multiple units increase the number of students that can simultaneously practice a limited set of skills. 
	Isolates the skills from cues that may impact performance in actual setting
Restricted set of consequences/limited interactivity compared to PTT
	Limited applicability for Maintenance Tasks.

	N/A (not developed)

	Simulator (SIM) Tactical Operational Readiness Trainer (TORT)
	Instructor involvement is a critical aspect of simulator usage allowing for a guided, yet customizable, experience tailored to the students’ needs. When the simulator scenario is utilized, students have the opportunity for realistic training rather than verbal review of these critical procedures. Finally, SIM activities can also train and evaluate mission-oriented skills that require complex interaction. Complete set of cues and consequences related to the training requirements. Students practice skills in most realistic artificial training environment. Capable of scenarios not practical in the actual setting (AC). Provides inexpensive practice with operational equipment. 
	Very expensive to develop and maintain
Must be constantly revised as operational equipment is upgraded, the theater of threat is changed, or adversary equipment is changed
Practice is limited to one student or group at a time.
	Operational Readiness Trainer has limited applicability for Maintenance Tasks.

	N/A (not developed)

	Job Aids
	Job aids are a supplemental media to IMI, DEM, SIM, or any media where it is required as a tool used to minimize the need for recall when performing tasks. Job aids accompany self-paced drill and practice activities as well as SIM or other performance-based activities in support of training received by another medium.
	Job Aids are Performance Support Tools and are not intended to be Training Devices. 
	CNATTU/HMHT-302 use job aids in the form of printed material as part of the curriculum
CNATTU/HMHT-302 cannot currently support mobile media suitable for instructional use such as handheld devices (tablets, smart phones).
	N/A (not developed)



[bookmark: _Toc199768461](U) Traditional Delivery Options
In addition to the current <Project Name> delivery methods, the following Table shows the traditional delivery options that were considered as part of the <Project Name> optimal training system analysis. 

[bookmark: _Ref479945464][bookmark: _Toc513474206][bookmark: _Toc148974192]Table 2‑17: (U) Traditional Delivery Options
	TRADITIONAL
	DESCRIPTION

	<Add content for all media considered. 
EXAMPLES below>
	<Add content. Examples below.>

	Print 
	Courses delivered in a self-study print format – such as correspondence courses. Print may be used with Computer when learning software skills or Equipment when studying the functionality of a piece of equipment. Access to instructor or Subject Matter Expert may be available through telephone, mail, e-mail or other means, but not in real time. This method provides cost-effective solutions when the topic is simple (i.e., deals with knowledge, comprehension and/or application); suited for self-based learning (i.e., does not require real-time interaction between instructor and students); requires frequent updating and is targeted to a group of highly motivated individuals with good reading skills.

	Video
	Courses delivered on video. Video may be used with Computer when learning software skills or Equipment when studying the functionality of a piece of equipment. Access to instructor or Subject Matter Expert may be available through the telephone, mail, e-mail or other means, but not in real time. This method provides cost-effective solutions when both audio and video are required for the delivery of a concise message; topic is suited for self-based learning (i.e., does not require real-time interaction between instructor and students); and is targeted to a group of highly motivated individuals. Examples include demonstration of a process, procedure or situation.

	Instructor-Led Training 
	Courses delivered by one or several instructors and/or Subject Matter Experts that take place in a classroom setting. Both instructors and students are in the same physical location. This method provides cost effective solutions when the course requires real time interaction between instructors and students; deals with software skills; and involves hands-on exercises or high degree of interpersonal skills.

	Instructor with Equipment
	Courses delivered by one or several instructors and/or Subject Matter Experts which require the use of real equipment (car, for example) or individual components (engine, for example). Both instructors and students are in the same physical location. This method provides cost effective solutions when the course requires real time interaction between instructors and students; deals with equipment operation, maintenance and support; and involves hands-on exercises or high degree of interpersonal skills.



[bookmark: _Toc199768462](U) Asynchronous Technology Based Delivery Options
Table 2‑18 provides the Asynchronous Technology based options considered in the analysis. 
[bookmark: _Ref479945601][bookmark: _Toc513474207][bookmark: _Toc148974193]Table 2‑18: (U) Asynchronous Technology Based Options
	ASYNCHRONOUS
	DESCRIPTION

	Interactive Multimedia Instruction (IMI) Level 1– Passive
	Predominantly interactive, electronically delivered training and training support products including instructional software and software management tools. A low level of complexity for instructor interactions, student interactions, media, navigation, activities, and checks.

	Interactive Multimedia Instruction (IMI) Level 2 – Limited Participation
	Predominantly interactive, electronically delivered training and training support products including instructional software and software management tools. A medium level of complexity for instructor interactions, student interactions, media, navigation, activities, and checks.

	Interactive Multimedia Instruction (IMI) Level 3 – Complex Participation
	Predominantly interactive, electronically delivered training and training support products including instructional software and software management tools. A high level of complexity for student interactions, media, navigation, activities, and checks.




[bookmark: _Toc199768463](U) Synchronous Technology Based Delivery Options
Table 2‑19 provides the synchronous technology based delivery options considered in the analysis. 
[bookmark: _Ref479945740][bookmark: _Toc513474208][bookmark: _Toc148974194]Table 2‑19: (U) Synchronous Technology Based Delivery Options
	SYNCHRONOUS
	DESCRIPTION

	<Add content for all media considered. 
EXAMPLES below>
	<Add content. Examples below.>

	Video Conferencing
	Courses delivered in real-time using phone lines/cable/satellite/Internet and cameras. Cameras are installed at all sites to provide full audio and video interaction between instructor and students. This method provides cost-effective solutions for short courses that require real-time, face-to-face interaction between the Subject Matter Experts and individuals spread over a large geographic area

	Internet Virtual Classroom/ Virtual Learning Network
	Refers to synchronous courses delivered over the Internet/Intranet in a simulated classroom setting (i.e., mimic classroom environment through the use of conferencing, simulated hand-raising, shared applications, chat and a shared whiteboard). This method provides cost-effective solutions when real-time interaction between Subject Matter Experts and individuals spread over a large geographic area is required.




[bookmark: _Toc199768464](U) Mobile Media Delivery Options
Mobile Media Delivery options are defined as digital manuals, and modified IMI that can be loaded on a mobile tablet-based device. Personnel can access information and training when they need it and wherever they are located. Designing the mobile app to access different performance support makes it possible for personnel to selectively choose the specific aid they need to accomplish a task that best reflects their respective level of knowledge, skill, or experience.  Some users may require a quick memory refresher, while others may want a brief procedural demonstration, and still others may invoke an expert perspective to address a particular process roadblock to assist in their troubleshooting.  Rather than merely providing a standard set of informational support for the universe of users, well-designed mobile apps have this “individualized” capability. This allows users to access the type of support they need at the time and at a level that is most meaningful to them in order to accomplish the task at hand irrespective of their level of proficiency. Robust mobile apps have the capacity to be responsive to each individual’s support needs. This is especially relevant for younger student populations who have grown up with mobile devices providing immediately accessible and relevant data. 

Job Performance Aids (JPA)/Electronic Performance Support Systems (EPSS) Delivery Options are included for discussion in this section because they are often associated with mobile apps. EPSS are defined as JPA embedded in an indexed database for rapid access to any given task, with information presented in alternate forms (video, audio, text, image, data, etc.) and levels of detail. They have a hierarchy but are not designed to include a broad spectrum of instructional events (e.g., assessments). Table 2‑20 depicts Mobile Media delivery options considered in the analysis.

[bookmark: _Ref479945761][bookmark: _Toc513474209][bookmark: _Toc148974195]Table 2‑20: (U) Mobile Delivery Options
	SYNCHRONOUS
	DESCRIPTION

	<Add content for all media considered. 
EXAMPLES below>
	<Add content. Examples below.>

	Mobile Device
	

	Intelligent Tutorial
	Highly interactive courses on complex situations or problems delivered on a computer. Intelligent Tutorials do not have predefined paths. Learners progress through the course based on their responses. Access to a Subject Matter Expert may be available through the telephone, e-mail or other means, but not in real time. This method provides cost-effective solutions when the topic is complex (i.e., deals with problem solving or trouble-shooting); stable; suited for self-based learning (i.e., does not require real-time interaction between instructor and students); and targeted to a large group of highly motivated individuals spread over a large geographic area. Examples include how to trouble shoot and repair equipment or diagnose a patient.

	Embedded Training
	Device with training modules on specific sub-skills that may or may not be attached to the equipment when needed - only available for equipment outfitted with a permanent designed-in component. It is available on-the-job when needed with no specific entry or exit point (i.e., users have access to any module). Access to a Subject Matter Expert may be available through the telephone, mail, e-mail or other means, but not in real time. This method provides cost-effective solutions for refresher training or knowledge upgrade on complex equipment; and targeted to a large group of individuals, spread over a large geographic area.

	Hypertext/Hypermedia
	Provides quick access to text and graphic based information such as policy, procedure, rule, regulation, product catalogue, forms, etc. It is a reference tool, available on the job (on hard drive, CD ROM, Internet or Intranet) when needed to quickly search for and retrieve required information. Access to a Subject Matter Expert may be available through the telephone, mail, e-mail or other means, but not in real time. This method provides cost-effective solutions for refresher training or upgrading the knowledge of individuals with good reading skills who are familiar with the content. Examples include how to process a specific form.



[bookmark: _Toc199768465](U) High-End Technology Based Delivery Options
Table 2‑21 lists the High-End Technology based delivery options considered in the analysis. 

[bookmark: _Ref479945791][bookmark: _Toc513474210][bookmark: _Toc148974196]Table 2‑21: (U) High End Technology Delivery Options
	HIGH END TECHNOLOGY
	DESCRIPTION

	<Add content for all media considered. 
EXAMPLES below>
	<Add content. Examples below.>

	Desktop Trainer

	Equipment training provided through simulation on one or multiple desktop computer monitors that interface with output devices. Desktop Trainers are effective when tasks to be learned require a high degree of interactivity and remediation, with no need for highly realistic visual, audio, system or control fidelity. This method provides a cost-effective solution if real equipment is required for the delivery of training; but the use of real equipment is dangerous, destructive and/or not available.

	Part Task Trainer 

	Equipment training provided through simulation of specific elements of the real equipment. It allows users to develop skills by practicing tasks without distractions that may occur in an actual setting. Part Task Trainers are effective for practicing tasks that require high spatial fidelity (such as cockpit flows, switchology and emergency procedures) with no need for highly realistic visual, audio, system or control fidelity. Provides a cost-effective solution if real equipment is required for the delivery of training; but the use of real equipment is dangerous, destructive and/or not available. 

	Full Task Trainer

	Equipment training provided through real equipment simulation. It allows users to develop skills that are difficult to acquire with real equipment (such as employment of nuclear weapons, engagement of enemy weapon systems, etc.). Full Task Trainers are effective for practicing tasks in a highly realistic visual (360 degree), audio system and control environment. This method provides a cost-effective solution if real equipment is required for the delivery of training; but the use of real equipment is dangerous, destructive and/or not available.

	Augmented Reality 

	Allows users to visualize, manipulate and interact in a simulated environment. Graphical information is superimposed on real-world attributes to generate the desired effect. For example, a student surgeon can perform an operation on a virtual dummy using a Head Mounted Display (HMD) or tabletop display and a real scalpel. Augmented Virtual Reality allows users to develop appropriate motor skills without risk and under a wide range of conditions. This method provides a cost-effective solution if real equipment is required for the delivery of training; but the use of real equipment is dangerous, destructive and/or not available.

	Virtual Reality 
 – Partially Immersive
	Allows users to visualize, manipulate and interact in a simulated environment while being aware of their real-world surroundings. A Partially Immersive Virtual Reality system may include, for example, a sensor glove or a virtual hand and a desktop screen for visualization. This method provides a cost-effective solution if real equipment is required for the delivery of training; but the use of real equipment is dangerous, destructive and/or not available.

	Virtual Reality 
 – Fully Immersive
	Allows users to visualize, manipulate and interact in a fully immersive simulated environment. Head Mounted Display (HMD), sensor or data gloves, and sensors attached to a user's body detect and translate real movement into virtual activity. Feedback from the virtual world - including heat/cold sensation or gloves' resistance to movement (when virtual objects are encountered) - can also be provided. This method provides a cost-effective solution if real equipment is required for the delivery of training; but the use of real equipment is dangerous, destructive and/or not available.





[bookmark: _Toc199768466](U) Training Device Options
<Add content to table. Look at example, similar systems analysis, and Navy Training Process (NTP) Requirements Workbook.>

[bookmark: _Toc513474211]Table 2-22 provides the training device delivery options considered in the analysis. 
[bookmark: _Toc148974197]Table 2‑22: (U) Training Devices
	TRAINERS
	DESCRIPTION

	
	

	
	

	
	




[bookmark: _Toc199768467](U) Media Selection Model Pool
<Add content. Look at example and NTP Requirements Workbook>

The original media selection pool consisted of ## media candidates.  <Add content regarding changes from original pool as relevant> <Example: (NOTE: An additional medium, the Hybrid Maintenance Trainer (HMT), was added to the list following an exploratory site visit to the US Army 128th Aviation Brigade training facilities at Ft. Eustis, VA.)  Briefly stated, the media candidates (Table 2‑23) included two broad types: 1) Training Systems that are particularly adept at supporting an inclusive set of instructional events (variable texts and graphics presentation, simple exercises and feedback, and assessments); and 2) Training Devices that provide for generally high-fidelity performance execution, while relying on an instructor or other source to provide supporting instructional events. Recognizing the innate capabilities and limitation of each media candidate allows analysts to make more informed decisions regarding training strategies that selectively employ the capabilities of both media types, as summarized previous in Sections 1.9, 1.10 and 1.11.  <Add content.> <Example: The Average Cost Estimates noted in Table 2-13 are based on previous project development costs. The Program Office through the <Executing Organization> Cost Department will develop a specific Government Cost Estimate for each Media Option selected for development. This specific cost estimate is not part of this document.> 

[bookmark: _Ref479861726][bookmark: _Toc513474212][bookmark: _Toc148974198]Table 2‑23: (U) Training System/Device Media Pool
	Training System/Device
	Description

	<Add content for media pool included in NTP Requirements Workbook.  EXAMPLES below>
	<Add content. See NTP Requirements Workbook and Appendix AK - IMRD Example.  EXAMPLES below.>

	<Training System/Device Name>
	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Instructor-Facilitated Interactive Training (IFIT)

[image: ]
	· Primary Delivery: Instructor with media support (e.g., charts, objects, video, IMI)
· Instructor Interactions: Medium to high
· Student Interactions Passive to limited for questions, exercises, verbal feedback
· Audiovisual Media: Text; photos; video/audio
· Learning Activities: Lecture, discussion
· Assessment: Immediate instructor feedback
· Fidelity: Ambience-low; Appearance-low; Content-high; Format-low; Motion-low; Response-medium; Sound-medium; Spatial-medium; Tactile-medium
· Main Intent: Present, Demo
· Average Cost Estimate: $xxx-$xxx per hour

	Interactive Multimedia Instruction IMI (Level 1)

[image: ]

	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
Average Cost Estimate: $xxx-$xxx per hour 

	Interactive Multimedia Instruction IMI (Level 2)

[image: ]
	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Interactive Multimedia Instruction IMI (Level 3)

[image: ]

	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Virtual Simulation

[image: ]
	· Primary Delivery: Computer
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Fine Skills Lab (FSL)

[image: ]
	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour Consumables (Initial):  $xxx
Tools: $xxx
Consumables (per Class): $xxx

	Part-Task Trainer (PTT)

[image: ]
	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Composite Maintenance Trainer (CMT)

[image: ]
	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Practical Job Trainer (PJT)

[image: ]
	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Hybrid Maintenance Trainer (HMT)

[image: ]

	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Virtual Reality (VR)

[image: ]
	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour

	Actual Aircraft (AA)

[image: ]

	· Primary Delivery: 
· Instructor Interactions: 
· Student Interactions:
· Audiovisual Media: 
· Menu/Path: 
· Learning Activities:
· Assessment: 
· Fidelity: 
· Main Intent: 
· Average Cost Estimate: $xxx-$xxx per hour




[bookmark: _Toc199768468](U) Media Data Analysis and Selection
<Add content. Look at example and NTP Requirements Workbook>

Media analysis provides a decision-making logic for determining those media alternatives that are well suited to convey content that supports the human learning and performance expressed in the learning objectives (TLOs, ELOs, and KSAs). The analysis consists of separate evaluations for each learning objective, and the ability of each medium to support the attributes required for that specific learning objective. This type of evaluation first requires the preparation of an attributes master rubric described Section 2.4 Media Attribute Categories and Attributes which defines each medium’s capability to either support or not support each attribute. Analysts rated each medium for its capability to support or not support the previously identified attributes (including sensory stimuli and instructional attributes). These ratings were incorporated into an Excel rubric with LO sensory and attribute requirements to generate a visual of <add capability level e.g., medium> capability satisfaction. For each LO, analysts review all the attributes to determine which specific attributes are required to support each specific LO. The Excel data analysis tool then compares those attributes required for a specific LO with those attributes supported by each medium (as defined by the attribute master rubric). <Add content describing algorithm specifics, if any.> <Example: An Excel logic algorithm automatically calculates the ratio of attributes required for the LO against the attributes supported by each medium. This calculation yields a percentage LO attribute support score for each medium. Those media achieving the 3 highest scores are determined to be the candidates best suited to support training for the LO in question. The output provides a rank-order list of the training media based on percentage support score. The ranking indicates the degree to which each medium meets each LO’s attribute requirements as specified. The output also shows which attributes each medium supports and which attributes are not supported.> The media selection analysis flow and analysis logic is displayed in Figure 2-5.

Upon adjusting the model to suit <Project Name> training requirements, analysts proceeded with identifying potential media candidates to produce a final set of ## potential media choices (See 2.5.8 Media Selection Model Pool). During this media candidate identification phase, analysts reviewed media that are currently being used successfully to train <Project Name> personnel. Analysts also conducted research on emerging training media and technologies (e.g., Immersive Virtual Reality Systems, Augmented Reality) to assess potential applicability. During this research, analysts focused on instructional media and training devices that could support both high-fidelity task performance execution, as well as instructional event strategies that provide for effective learning, retention and transfer (e.g., gaining and maintaining learner attention, providing learning guidance, eliciting accurate performance, providing feedback, and assessing performance). 
 
The identification of attributes and media candidates provided the media analysis data for the NTP Requirements Workbook Excel spreadsheet tool to complete the media selection process. Using this tool and a filtering feature, analysts completed the media selection phases to identify recommended and alternate media choices for each TLO and ELO. 

Automated Excel Functions
Manual Functions
Apply attribute requirements to rubric
Select rubric filter
Evaluate media capabilities to satisfy attribute requirements
Select primary media solution from display

Select alternate media solution
Adjust selections as needed based on any other project considerations


[bookmark: _Ref480549806][bookmark: _Toc513474252][bookmark: _Toc148974035]Figure 2‑5: (U) Media Selection Data Analysis Flow and Logic

[bookmark: _Toc199768469](U) Media Selection Data Analysis Excel Tool
<Add content.>

<EXAMPLE:
The Excel media selection logic built into the tool employs automation via Visual Basic for Applications scripting to analyze tasks and learning objectives, tabulate sensory requirements data, and evaluate degree of alignment with media options. These media selection calculations are based on input provided by analysts and maintenance professionals. As such, the resulting media scores generated within the Excel tool are useful data points contributing to the media selection decision making process, but they are not a replacement for decision making. A sample Media Selection Excel Worksheet is embedded below. 
[bookmark: _Toc480382885][bookmark: _Toc513474264][bookmark: _Toc148974002]Embedded File 2: (U) Media Selection Model
<Add>

Final media selections, irrespective of automated results, were tempered with essential input from various sources – including experts in instructional systems design, as well as helicopter maintenance and training professionals. Accordingly, the FEA maintenance training team affirmed and/or adjusted the initial media selections to produce media recommendations. These adjustments occurred across several review workshops (detailed below in this document) including a Follow-on Media Analysis Workshop at Sikorsky in Stuart FL, a Training System Alternatives Tradeoff Workshop at <Name and Location of Executing Organization>, and an Analysis Site Visit to the US Army 128the Aviation Brigade, Fl. Eustis, VA. On those occasions where a clear media choice was in dispute, the FEA team reviewed the potential candidates until consensus was achieved regarding the media alternative considered to be the most instructionally sound choice. >

< For complex media, the Commonality Analysis tab in the NTP Model, pulls Task, LO, sensory stimulus requirement, and fidelity requirement data per Object (i.e., system, tool, or piece of equipment) from IPRD and IMRD (tabs 9C, 10, and 11 in the NTP Model). Analysts select groupings of LOs for shared simulations for each LO primary media identified as a SIM (IFIT VSIM, IFIT Stand-alone SIM, SDIT VSIM, LAB VSIM, LAB Stand-alone SIM) resulting in a candidate list of simulations prior to the MCD workshop.>

[bookmark: _Toc199768470](U) Instructional Features to Media Option Mapping
<Add content.>

<EXAMPLE:
Embedded File 3: (U) Attributes vs KSAs provide a matrix which defines the critical instructional features required the CH-53K Maintenance IA LOs along with each media option’s ability to provide that feature. If a media option can provide the feature, “1” is assigned in the cell. >
[bookmark: _Ref480360541][bookmark: _Toc480382886][bookmark: _Toc513474265][bookmark: _Toc148974003]Embedded File 3: (U) Attributes vs KSAs
Add

Table 2‑24 below provides a simple matrix that depicts training device capability per task type. This can be used as a filter to identify training devices that are capable of providing the minimum sensory stimulation necessary to train major categories of training tasks as identified per the Task Analysis. It does not attempt to rank or rate each training device’s fidelity capability.
[bookmark: _Ref502659587][bookmark: _Toc513474213][bookmark: _Toc148974199]Table 2‑24: (U) Training Device Capability per Task Type
<Add content to table. Example below. update per project>

	Training Device/Task Type
	CMT
	FSL
	HEMT
	HMT
	PJT
	PTT

	Clean
	Yes
	Yes
	 
	Yes
	Yes
	Yes

	Inspect
	Yes
	Yes
	 
	Yes
	Yes
	Yes

	Install
	Yes
	 
	 
	Yes
	Yes
	Yes

	Load (S/W)
	 
	 
	 
	Yes
	Yes
	Yes

	Operate
	 
	 
	(Low Fidelity Simulation)
	(High Fidelity Simulation)
	Yes
	Yes

	Perform (Task)
	 
	 
	(Low Fidelity Simulation)
	(High Fidelity Simulation)
	Yes
	Yes

	Remove
	Yes
	 
	 
	Yes
	Yes
	Yes

	Repair
	Yes
	Yes
	 
	Yes
	Yes
	Yes

	Service
	(Possible, modification may be necessary)
	 
	 
	Yes
	Yes
	Yes

	Test
	 
	 
	(Low Fidelity Simulation)
	(High Fidelity Simulation)
	Yes
	Yes

	Troubleshoot
	 
	 
	(Low Fidelity Simulation)
	(High Fidelity Simulation)
	(Possible but not by design) 
	(Possible)




[bookmark: _Toc199768471](U) Training System Alternatives
<Add content. 
Look at example and NTP Requirements Workbook>

Following the initial media analysis and selection procedure using the formal Media Selection Model described above, analysts determined that additional media research was required to confirm, adjust, refine and expand the selection results. The intent was to ensure that designated training delivery vehicles were effectively aligned with the proposed training design strategy in support of the Spiral Curriculum Development (SCD) as outlined in Section 1.11. 

Analysts observed that traditional media selection models, including the model used for this initial analysis, are somewhat limited in generating meaningful media selection results – particularly when they are employed to support the more heteromorphic instructional design approach engendered with SCD. Generally, media models provide for the identification of a finite set of media stimulus features and capabilities drawn from a larger pool of potential attributes that may affect learning for a specific LO. Each medium is rated for its ability to accommodate and convey the collective attribute requirements identified for each LO. 

Robust media attribute/capability pools often include: the character of the learning task (task collaboration requirements, learning domain, etc.); stimulus transmission capabilities (the ability to convey text, iconic content, sound, motion, etc.); instructional event features (interactivity, feedback, branching, random access, etc.); learner characteristics (demographics, reading level, and personality traits like locus of control and anxiety, etc.); and other practical training delivery issues (assumed learning setting, training site infrastructure, group size, etc.). Selection criteria drawn from these attribute sets provide a basis for identifying (and ranking) mutually exclusive media options (usually the top ## media) that may be most adept at delivering the necessary conditions of learning for a given LO. As such, traditional media selection models are less nimble in identifying sets of “best-choice” media that support an LO’s distinct learning conditions when treated at variable levels of fidelity across the inherent training cycles that define the spiral curriculum. 

Standard media models are aimed at differentiating rigidly defined media choices supporting a singular set of learning conditions – and then identifying the “best” media options for those conditions. Such models are less revealing in providing media insight when the instructional strategy employs a more “blended” or “hybrid” instructional approach that modifies prescribed learning conditions across training cycles. While the traditional media selection model developed for this training analysis provided initial guidance in identifying appropriate media candidates for each LO, analysts determined that further examination was essential to support the special considerations imposed by SCD (Section 1.11).

[bookmark: _Toc199768472](U) Outcome of Media Options per Training Task 
<Add content.>

<EXAMPLE:
The CH-53K Instructional Systems IPT decided to recommend Course of Action (COA)2 during a meeting on January 12, 2018. COA1 information is presented below for historical purposes and context. >

(U) Training System Alternatives Tradeoff 
<Add content.>

<EXAMPLE:
A Training System Alternatives Tradeoff Workshop was held June 12-16, 2017 at <Name and location of Executing Organization>. The intent was to identify the most effective media blend (or progression) to train each LO at ever-increasing levels of complexity and fidelity as prescribed by SCD, including estimated development costs, estimated sustainment costs, schedule impacts, potential personnel impacts, and facilities implications.
[bookmark: _Toc513474215][bookmark: _Toc148974200]Table 2‑25: (U) Training System Alternatives Tradeoff Workshop
	NAME
	FUNCTION
	REPRESENTING

	
	
	

	
	
	

	
	
	



During both the Follow-on Media Analysis and Training System Alternatives Tradeoff workshops, participants expressed universal support for the prescribed spiral training concept as they reviewed the initial training media analysis results, and offered numerous adjustments, revisions and expansions to the media selections and alternatives. SMEs focused particular attention to identifying and affirming media selections for each LO across each prescribed training cycle in the spiral design. These workshops proved highly successful in providing numerous media capability insights, and ultimately informing sound media selection decisions.>


(U) Media Analysis Site Visit: Command, Location
<Add content.
Look at NTP Requirements Workbook, Training Situation Analysis.>

<EXAMPLE 1:
Due to the compressed schedule to support an expedited modernization process, a media analysis site visit was not conducted.
<EXAMPLE 2:
[bookmark: _Hlk496183558]In addition to above-described follow-on media analysis workshops, CH-53K Maintenance Integrated Project Team (IPT) Members also conducted a site visit to the US Army 128th Aviation Brigade at Ft. Eustis, VA on 21 June 2017 (Table 2‑26). The purpose of this visit was to examine state-of-the-art helicopter maintenance training devices currently being used by the US Army to train IA helicopter maintenance personnel. This visit provided team members with the opportunity to experience advanced training devices and emerging training technologies that could prove most relevant to the CH-53K maintenance training.
[bookmark: _Ref502127638][bookmark: _Toc513474216][bookmark: _Toc148974201][bookmark: _Ref487550561]Table 2‑26: (U) Site Visit
	NAME
	FUNCTION
	REPRESENTING

	
	
	

	
	
	

	
	
	



Of particular interest is a category of “combination platform and component and simulator (hybrid) trainer” defined in MIL-HDBK-29612 as follows: 

A combination of systems utilizing actual components and simulated components functioning to provide a replica of the systems as installed. Can be designed with varying combinations of hardware and simulation dependent upon specified objectives and planned student terminal competency. Actual system components may be used, replicated, stimulated, or simulated.

Hybrid Maintenance Trainers (HMTs) are purpose-built high-fidelity replicas of full-sized Aircraft (as with the CH-53K CMT), embedded with actual or simulated functionality (as with PTTs), and combined with elements of VR and IMI4. While the CMT has limited functionality, HMTs also support task performance besides remove and install through the incorporation of technologies that mimic select aircraft systems functionality. For example, to support applicable training tasks that require high-fidelity physical appearance cues of dynamic mechanical components, realistic movement of the swashplate, main rotor head, swashplate and tail rotor drive can be simulated with electrical motors and servos. Recording of auditory sensory cues such as avionics bay fans turning on during functional checks, and APUs spinning up during start-up, can be activated to provide realistic hands-on training of airframe, components and subsystems. This capability provides realistic simulation of maintenance tasks of several aircraft systems, including electrical, hydraulics, communication, and navigation systems. 

An instance of the HMT concept and its potential as a training system is evident in the U.S. Army CH-47 Chinook Helicopter Maintenance Trainer (CHMT) located at U. S. Army Aviation and Logistics School, Fort Eustis, VA. The CHMT utilizes a high-fidelity, full-sized CH-47 Chinook helicopter airframe, featuring an authentic aircraft crew station with simulated functionality accessed through high-fidelity aircraft hardware, including cyclic and collective controls, MFD and CDU displays, control panels with switches, circuit breaker panels, wiring and connectors. The CHMT integrates the physical crew station with VR to provide physical realism and simulated functionality. Additionally, integrated large touch-screens mounted on the airframe, reflect the entire aircraft, with virtual removable components manipulated using a set of virtual maintenance tools (similar to IMI4/HEMT). The instructor can assign students to practice functional tests and operational procedures, or introduce faults in the training exercise (similar to IMI4/HEMT devices). The maintenance technician employs the physical crew station to isolate and locate faults, including physically disconnecting cannon plugs in avionics bays from black boxes to check pin voltage against expected values. The technician uses VR to repair the systems, removing and replacing parts as required, using the correct tools, and receiving constructive feedback. Combining the physical crew station environment in a high-fidelity airframe with VR capabilities provides a template for developing a technologically advanced and cost-effective training system that could have significant application for CH-53K maintenance training. HMT supports multiple levels and cycles of training as VR and IMI4 are integrated with physical trainers.

The outcome of the media options per training task developed following the Media Analysis Site Visit to Fort Eustis, VA is represented as COA2. >


[bookmark: _Toc199768473](U) Training Device Selection
<Add content.>

<EXAMPLE:
The CH-53K Instructional Systems IPT decided to recommend Course of Action (COA)2 during a meeting on January 12, 2018. COA1 information is presented below for historical purposes and context. >


[bookmark: _Toc199768474](U) Recommendations
<Add content.>

<EXAMPLE text consists of all the following subsections (2.8.1 – 2.8.5)>

[bookmark: _Toc199768475](U) Course of Action (COA) 1 
COA1 was developed after the Media Selection Workshop on Add Dates at Add Location. At this Workshop SMEs and maintenance training professionals were asked to evaluate media selections and recommend adjustments to both the proposed media and the overall training strategy. The capability of each training device option was analyzed for potential incorporation in the training. The highest fidelity or primary training device per training topic or unit for COA1 is listed in Table 2‑27 below.

[bookmark: _Ref502141720][bookmark: _Toc513474217][bookmark: _Toc148974202]Table 2‑27: (U) COA1
Example <Add project specific data>

	No.
	Unit
	COA1

	1
	PERFORM Fuel System Maintenance
	Fuel System PTT

	2
	PERFORM Auxiliary Power Unit (APU) System Maintenance
	APU PTT

	3
	PERFORM Cargo and Ground Handling System Maintenance
	PJT

	4
	PERFORM Main Rotors System Maintenance
	MRH PTT

	12
	PERFORM Engine Starting System Maintenance
	PJT

	13
	PERFORM Fire Protection System Maintenance
	PJT




<Example – Add specific project content - COA1 proposes to combine aspects of the existing CH-53E training, the CH-53K Differences training, and an anticipated PJT converted from an Engineering Development Model (EDM) CH-53K. COA1 recommends the same structural elements (IFIT, PJT, Labs, and PTTs) now in place for CH-53E training. Additionally, COA1 recommends using the CMT and the HEMT developed to support CH-53K Differences training. IMI 1 and IMI 2 were eliminated as they were considered less supportive of continuous interactivity and experiential learning methods. The options were generally consistent with the proposed SCD model instructional strategy in each would be employed at select points within the training progression to enable increased task performance fidelity at each level of instruction. 

CNATT instructors were emphatic in recommending a dramatic reduction in instructor-led classroom time, and an expansion of hands-on training. Further, instructors noted that training assessments are most effectively accomplished using work samples judged against objective performance and product standards, instead of relying on rote memory exams covering non-contextualized and often irrelevant knowledge items. 

Some media selection may be more adaptable and accommodating than others in supporting the special stimulus requirements for each training task. For example, CMTs are designed to support practical application training such as remove and install tasks. In contrast, PJTs are usually stricken aircraft that are designed to be lightweight and with limited maintenance cycles of component removal and installation. Without weight limitations, CMTs can specify that components and airframe attach points be designed robustly, reinforced, and include provisions such as threaded inserts for easier repair of damage induced by many cycles of novice mechanic students. Additionally, CMTs provide the same real-life context as PJTs in terms of component location, access requirements and obstructions that present challenges while performing maintenance, thus providing realistic training. However, CMTs usually have very limited functionality, therefore, PJTs and PTTs are more appropriate for training tasks such as functional tests and systems operations. 

Training tasks that require fine skill development and multiple iterations to attain proficiency may be best accommodated in a lab setting with workbenches, tools and a stock of necessary material, jigs and practice boards, and samples of workmanship (acceptable and non-acceptable) mounted for display. Examples of these training tasks include lockwire installation, wire and composite panel repairs, hydraulic lines forming, and swedge fitting. Complex troubleshooting tasks that require systems simulation that are not practically performed in PJTs and PTTs, may be best trained using IMI 4 to emulate faults with simulated but realistic and appropriate voltage output readings at specified terminals for the given fault, thus allowing students to develop experience with the root cause analysis process.

The general media performance fidelity progression is represented in Figure 2‑6 where increased performance fidelity is enabled with each succeeding medium flowing from left to right in the graphic. 

Given the proposed flexible SCD model training strategy, all LOs (including TLOs, ELOs and KSAs) will be addressed within each medium with increasing levels of fidelity throughout the learning progression. The acquisition of knowledge, concept and some rule and attitude LOs will be initially addressed (introduced, demonstrated, executed) with media generally exhibiting lower performance fidelity capabilities. The same LOs will be revisited, refined, reinforced and assessed via media capable of higher levels of fidelity. Also, as noted in the IPRD, all task performance and LO instruction will be supported by appropriate performance aids (e.g., IETM or proposed EPSS).

[image: ]
[bookmark: _Ref488325563][bookmark: _Toc513474254][bookmark: _Toc148974036][bookmark: _Ref487549799][bookmark: _Ref483570163]Figure 2‑6: (U) Proposed Maintenance COA 1 <Example add project specific>

[bookmark: _Toc199768476](U) Tradeoff Assessments

The potential for several “tradeoffs” were anticipated as the team assessed the viability of COA 1 (Figure xx) and proceeded to develop revised COAs. A Training System Alternatives Tradeoff Workshop was held Add Date at Add Location. Potential tradeoffs included consideration of a reduction in media options, adjustments to instructor and student roles and responsibilities, as well as decreases in performance fidelity, and training reinforcement opportunities. A summary of the most impactful tradeoffs to be considered are outlined in Table xx.

Balancing their experience of what is instructionally sound versus that which is administratively practical, the SMEs and training experts offered important adjustments to the media approach outlined in COA 1. These adjustments remain well aligned with the SCD model approach to training endorsed by workshop participants. Particular emphasis was given to media that could best accommodate (or be tailored to support) highly interactive and experiential learning strategies – while still maintaining a level of implementation practicality. 

[bookmark: _Ref487378696][bookmark: _Toc513474220][bookmark: _Toc148974203]Table 2‑28: (U) Maintenance Tradeoff Assessments <Example add project specific>
	ID
	Tradeoff Possibility
	Solution

	1
	Eliminate CMT
	Distribute LOs to other training devices with less contextual fidelity (e.g., PTTs) or HEMT or IMI solutions.

	
	Hazard Risk
	Training Risk
	Cost Risk
	Schedule Risk
	Benefit

	
	None
	Sacrifice some fidelity
	Added cost to purchase additional PTTs
	Availability
	Save cost of acquiring and maintaining CMT

	2
	Eliminate Virtual Reality
	Conduct high-fidelity training via HEMT, PTT, CMT and AA

	
	Hazard Risk
	Training Risk
	Cost Risk
	Schedule Risk
	Benefit

	
	Slight personal injury risk

	Decrease availability of alternate media
	Increase maintenance and utilization costs for alternate media 
	Availability
	Save substantial development cost of VR

	3
	Eliminate some high-end IMI
	Distribute select LOs to low-end IMI

	
	Hazard Risk
	Training Risk
	Cost Risk
	Schedule Risk
	Benefit

	
	None
	Decrease in LOI; potential reduction in learning retention and transfer
	Equipment acquisition cost/app development cost 
	Availability
	Save development cost of some high-end IMI

	
	
	Violates CH-53K SME community expressed learning preferences
	
	
	

	4
 
	Reduce the number and type of PTTs
	Rely more heavily of CMT, AA and HEMT for training

	
	Hazard Risk
	Training Risk
	Cost Risk
	Schedule Risk
	Benefit

	
	None
	Decrease in availability; decrease in practice and application time
	Increase maintenance and utilization costs
	Availability
	Save development cost for select PTTs not built

	5
	Eliminate EPSS Enhancement 
	Rely solely on existing IETM 

	
	Hazard Risk
	Training Risk
	Cost Risk
	Schedule Risk
	Benefit

	
	Increased potential for maintenance error or violation of warnings/cautions
	Potential increase in training time required to achieve proficiency; reduced support individualization
	Increase time on tasks and maintenance costs
	Increased training time
	Save cost of EPSS enhancement development


[bookmark: _Toc199768477](U) COA 2
COA 2 was developed following the team site visit to the Add Site Name at Add Location on Add Date. 

<Example - Based on this visit, and the examination of select maintenance training devices developed for Army helicopter aircraft, the IPT determined that appropriate consideration be given to these state-of-the-art devices as potential training delivery vehicles for CH-53K IA. Particular attention was given to the HMT for its expanded functionality and extensive training capabilities in supporting maintenance task performance. HMT represents a stand-alone “blended” or “hybrid” instructional approach (see Section ##) which incorporates capabilities generally rooted in CMT (or PTT) combined with IMI4 and VR. Although HMT was not considered as a stand-alone media option in the initial Media Selection Model attribute analysis (or during the two follow-on review workshops), a similar retroactive analysis using the same attribute elements and fidelity requirements were applied in evaluating the HMT option. 

COA2 envisions HMT as a preferred media option for select maintenance training tasks. The IPT team, including analysts and CH-53 training specialists, determined that training tasks characterized by multiple high-fidelity performance requirements might be more effectively trained via HMT as opposed to the utilization of multiple individual media options. For many training tasks, COA1 would require more than one media option to meet the optimal training stimulus requirements across the range of skills implied by task performance.  COA2 attempts to address this limitation imposed by COA1 by proposing a medium (i.e., HMT) that incorporates multi-media capabilities in a single medium – while cost-effectively fulfilling the training fidelity requirements without compromise. Moreover, COA 2 effectively allows for the proposed SCD media progression (Figure 2‑7) where performance fidelity increases with each training cycle. 


[bookmark: _Ref480455972][image: ]
[bookmark: _Ref487726861][bookmark: _Toc513474255][bookmark: _Toc148974037]Figure 2‑7: (U) Proposed Maintenance COA 2

The highest fidelity or primary training device per training topic or unit for COA2 is listed in the Table below:

[bookmark: _Ref502141662][bookmark: _Toc513474221][bookmark: _Toc148974204]Table 2‑29: (U) <Example> MOS 6113/6173 IA COA2
	MOS 6113 Helicopter Mechanic CH-53K 
 
 

	Level
	JDTA
	Title
	Cycle 1
	Cycle 2

	Module
	 
	Aircraft Fuel System Maintenance
	 
	 

	Lesson
	 
	Course Overview
	 
	 

	Section
	 
	Syllabus - Course Organization and Assessment
	Classroom
	 

	Lesson
	 
	Aircraft Refueling System
	 
	 

	Section
	 
	Purpose of the Aerial Refueling and Ground Pressure Refueling Systems
	Classroom
	Computer Based Training - Classroom

	Section
	 
	Pressure refueling components
	Classroom
	Computer Based Training - Classroom

	Section
	 
	Pressure Refueling operations
	Classroom
	Computer Based Training - Classroom

	Lesson
	 
	Aircraft Refueling Procedures
	 
	 

	Section
	Perform Refueling Procedure 
	Perform Pressure Refueling Procedure
	Computer Based Training - Classroom
	Trainer - HMT

	Section
	Perform Defuel Procedure 
	Perform Pressure Defuel and Drain Procedure
	Computer Based Training - Classroom
	Trainer - HMT

	Section
	 
	Perform Fuel Purge system operation
	Computer Based Training - Classroom
	Trainer - HMT

	Lesson
	 
	Auxiliary Power Unit (APU) Maintenance Procedures
	 
	 

	Section
	Remove Auxiliary Power Unit (APU) Fuel Filter
Install Auxiliary Power Unit (APU) Fuel Filter
	Perform Removal and Installation of Auxiliary Power Unit (APU) Fuel Filter
	Computer Based Training - Classroom
	Trainer - PJT



It is anticipated that a single training platform (the HMT) for four MOS training pipelines will lead to student and class backlog.  To alleviate the demands induced by using a single HMT as the primary training platform for four MOS, COA2 includes the addition of a standalone CNI PTT, embedded with the same capabilities and functionalities as the HMT. 

The CNI PTT listed in Table 2-xx, the primary trainer for MOS 6323 Aircraft Communications/Navigation/ Electrical Systems Technicians, is described as a full-size, high-fidelity cockpit replica including all overhead and instrument panels, avionics bays and shelves, flight controls, MFDs and CDUs, embedded with the same technology and functionality as the HMT. In fact, it is an HMT truncated aft of the cockpit, with its own IOS for fault insertion/isolation/correction. The designation of a second, limited HMT (CNI PTT) recognizes that the majority of IA training tasks for MOS 6323 occur within the cockpit area.>  

[bookmark: _Toc199768478](U) Coordinated and Cooperative Training Consideration
Training Task Type (Individual, Collective, or Collaborative) data was collected for each task on the MTL during the Task Analysis. Task Type is not an attribute in Content Planning Modules (CPM). Per NAVEDTRA M-130B TASK BASED CURRICULUM DEVELOPMENT MANUAL VOLUME I DEVELOPERS GUIDE, section 6.2 

Individual, team or group performance:

· When the student's on-the-job performance will be as a member of a team, the test must require the student to perform as a member of a team.
· When the students must qualify at each position on the team, then they must be tested in each position

<Example
For maintenance team tasks, there is a primary (most critical, complex, or difficult) maintenance role; for example: operating the MFD for functional tests, and making component connections for installation tasks. The physical trainers of COA2 (PJT, HMT and CNI PTT) are designed to provide the appropriate sensory cues for the primary team member for all tasks associated with that trainer. Supporting team roles may involve being spotters and observers during safety-critical operational procedures, and providing physical assistance during challenging removal and install tasks involving heavy and awkward components. The trainers are inherently capable of training students the roles and responsibilities of supporting team members; the trainers will have the same physical dimensions and footprint of a CH-53K, with replica components that are high-fidelity for important parameters, including weight and space limitations.

In reality, even individual tasks are often performed by groups of two or more students, in “C” school. This replicates the actual working environment in the fleet, where individual maintenance tasks are used as Training and Readiness (T&R) on-the-job training (OJT) opportunities whenever possible.>


[bookmark: _Toc199768479](U) Training Considerations
Given cooperative, collaborative and shared tasks among the maintenance Ratings/MOSs, proposed COAs are to be considered as a total training solution to align and realize efficiencies and capability requirements across media. Integrated training tasks would allow all maintainers to have the same learning experience, to communicate, experience instructional feedback, and avoid bottlenecks for training devices. Some media may be shared between the Ratings/MOSs; <example the HMT could be used as a common training solution. This ability to share media should be sought when possible for maximum efficiency and return on investment.>





[bookmark: _Toc199768480]  (U) FUNCTIONAL CHARACTERISTICS

Functional characteristics describe the instructional delivery system, specifically training devices and complex media, in terms of performance capabilities. This section briefly describes general functional characteristics for each training device and complex media selected as part of the media solution. For a detailed functional description of any training devices refer to a separate MCD document and for a detailed functional description of any complex media, refer to Appendix C. 
The recommended <rating> instructional delivery system includes:
· ## Training devices 
· ## Complex media

[bookmark: _Toc120607875]
[bookmark: _Toc199768481](U) Training Devices / Complex Media with Hardware
<Add content.
Describe general functional characteristics for each training device, if any, and refer to MCD. >

<EXAMPLE:
[bookmark: _Toc199768482](U) Diesel Engine Full-Scale Simulator
This training device would be a full-scale, state-of-the-art interactive device that simulates a CAT 3512B DE. The device would be modeled and constructed to resemble the CAT 3512B DE in all aspects or, at minimum, as necessary to teach the required procedures and tasks. This may include sight, sound, smell, and feel of components critical to the training.

This type of simulation is also unique in that it can exist both in real time and outside of it (if desired). It can alter the time stream and level of complexity unlike any other teaching modalities. This may be useful for advanced learners (ADOs) who may require decreased reaction time to appreciate the situation being presented. As students’ skills improve and objectives change, complexity can be increased. Finally, the simulator, which was used to teach the knowledge and skill sets, may be used to for assessment as well. 

Refer to the appropriate MCD for a full description of functional characteristics for this training device.
[bookmark: _Toc199768483](U) PTT Diagnostic Maintenance Tool
This training device would be a part task trainer… 

Refer to the appropriate MCD for a full description of functional characteristics for this training device.>

[bookmark: _Toc199768484](U) Complex Media (Software-based Virtual Simulation)
<Add content.
Describe general functional characteristics for each complex media and refer to Appendix D1, D2, etc as appropriate.>

<EXAMPLE:
[bookmark: _Toc199768485](U) VSIM One
This complex media would be a VSIM that simulates … and includes <##> scenarios: … <EXAMPLE: Two Scenarios: Scenario 1, title 1, scheduled for 15 minutes; Scenario 2, title 2, scheduled for 10 minutes. The two scenarios that comprise this Simulation can be done in any order.> … Key features and modes: …

Refer to Appendix D1 for a full description of VSIM and its physical and functional characteristics.

[bookmark: _Toc199768486](U) VSIM Two

This complex media would be a VSIM that simulates … and includes <##> scenarios: … <EXAMPLE: Two Scenarios: Scenario 1, title 1, scheduled for 15 minutes; Scenario 2, title 2, scheduled for 10 minutes. The two scenarios that comprise this Simulation can be done in any order.> … Key features and modes: …

Refer to Appendix D2 for a full description of VSIM and its physical and functional characteristics.

[bookmark: _Toc199768487]  (U) RECOMMENDATIONS

In summary, this report has documented the recommended media selections.  The following provides the recommendations from the analysis and recommendation to proceed to Phase III, Course Development, Modernization, Acquisition, and Pilot for the new <Project Name> training.  

<Add content.>

This section details the training system recommendations at time of publication.

[bookmark: _Toc199768488](U) Facilities
<Add content.
Look at F2 Report>

<EXAMPLE:
The current functional trainers for the CH-53E are located in large high-bay facilities. As typical for Aircraft trainers, these devices require spaces much larger than ordinary classrooms with additional support elements due to their size and weight, and they need electric and hydraulic power to make them function (using engines inside hangars is prevented by safety requirements). Mirroring real-world conditions, they may also require load-bearing floors to support their weight and overhead hoists to remove and replace large components (e.g. gearboxes and engines). The time and cost associated with trainer maintenance and supporting facility requirements for these devices must be factored into sustainment cost, and training delays due to trainer discrepancies should reasonably be anticipated. The training devices recommended in this report provide alternate methods to train many tasks. For example, functional checks of hydraulic systems can be trained on both the PJT and the HMT, and hydraulic system troubleshooting tasks can be trained on both the HMT and the HEMT.>

[bookmark: _Toc199768489](U) Complex Media
<Add content. Reference Appendix D.> 

[bookmark: _Toc199768490](U) Training Devices
<Add content.>

[bookmark: _Toc199768491](U) Student Assessment
<Add content.>

[bookmark: _Toc199768492](U) Standardization
<Add content.>

[bookmark: _Toc199768493](U) Instructor Requirements
<Add content.>

[bookmark: _Toc199768494](U) Maintainer Pre-requisite Requirements
<Add content.>

[bookmark: _Toc199768495](U) Curriculum Outline of Instruction
<Add content.>

[bookmark: _Toc199768496](U) CMS – Daily/Weekly Schedule
<Add content.>

[bookmark: _Toc199768497](U) Sequence of Learning Events and Media Mix
<Add content.>

[bookmark: _Ref513470378][bookmark: _Toc513474266][bookmark: _Toc148974004]Embedded File 4: (U) Training Curriculum Structure and Media

Add



[bookmark: _Toc199768498](U) Flow Diagram

<Add content.>

<EXAMPLE:  The TTL is the basis for identification of aircraft systems, components and tasks to be addressed via new IA training. This provided for the construction of an initial training framework that would form the foundation for the development of the new training curricula and the associated individual training paths for each MOS. Figure 4‑1 illustrates the general instructional flow. The LOs for each task are covered early in the instruction, and repeatedly addressed with progressively higher degrees of complexity and fidelity at select training intervals, using media with increased capacity to accommodate and support greater levels of performance realism. 


[image: ]
[bookmark: _Ref489284963][bookmark: _Toc513474256][bookmark: _Toc148974038]Figure 4‑1: (U) Proposed COA 1

Figure 4‑2 illustrates the iterative instructional flow. Tasks are broken into LOs that have supporting KSAs. As students perform a task within the context of their curricula, the media must meet the needs of the associated LOs and KSAs within the curricula context. At the beginning of the <Project Name> training continuum, the media must enable basic task performance while providing timely feedback in some form (human or automated). As task proficiency grows, the cues for a task vary, while the conditions under which the task is performed grow in number and complexity

[image: ]
[bookmark: _Ref489285392][bookmark: _Toc513474257][bookmark: _Toc148974039]Figure 4‑2: (U) Proposed COA 2

<Add content.>

<EXAMPLE:
The training framework includes an initial hands-on introduction to the aircraft for all incoming MOSs, which will be designed to incorporate immediate experiential instruction directed at the aircraft, its major systems, flight theory principles, maintenance support work control and management systems and tools, and safety fundamentals. Upon completion of the aircraft introductory instruction, students will follow individual training tracks reflecting the respective systems where each MOS (6113-6173, 6153, 6323) have assigned maintenance responsibilities. It should be noted that maintenance tasks for many systems will be performed by all MOSs – while several select tasks within specific systems will be performed by one or two MOSs. All training tasks associated with these identified systems are included in the new IA training as 1000 level training. An overarching curriculum framework for new accession training is provided in Figure 4‑3. >




142
 [image: ]
[bookmark: _Ref487788344][bookmark: _Toc513474258][bookmark: _Toc148974040]Figure 4‑3: (U) Maintenance Training Curricula Framework <Example>

[bookmark: _Toc199768499](U) Total Media Resources Required
<Add content.>

[bookmark: _Toc199768500](U) Other Characteristics
<Add content.>

(U) Location
<Add content.>

(U) Existing Training Facilities
<Add content.>

(U) Planned Training Facilities
<Add content.>

[bookmark: _Toc199768501](U) Training System Alternative Study Recommendations
<Add content.>

[bookmark: _Toc199768502](U) Justification of Proposed Media
<Add content.>

(U) Recommendations and Media Features
<Add content.>

(U) Recommendation for Best Suited Instructional Delivery Systems
<Add content.>




[bookmark: _Toc377680691][bookmark: _Toc412802215][bookmark: _Ref380668311][bookmark: _Toc199768503]   (U) Next Steps

With the completion of the IMRD the recommendation is to go to the next step which is to begin Phase III Course Development, Modernization and Acquisition using the requirements detailed in the IPRD, IMRD, MCD, and Draft TPSD. These documents will be used to complete the TPSD, CMS, IMDP; develop prototypes; develop content; acquire trainers, equipment; and to start fielding installation activities.  Phase III uses the requirements from Phase II for detailed design, content development, and content evaluation culminating in a Pilot and Fielding of the training.




[bookmark: _Ref473888931][bookmark: _Toc199768504]Appendix A: (U) Integrated Product Team 
The following is a list of the Integrated Product Team that participated in this analysis.

	Name
	Organization
	Role/Title

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	






[bookmark: _Ref473888939][bookmark: _Toc199768505]Appendix B: (U) Acronyms and Abbreviations

The following is a list of acronyms and abbreviations used in this document.

	Acronym
	Term

	ADDIE
	Analyze, Design, Develop, Implement, and Evaluate

	CCA
	Course Curriculum Authority | Curriculum Control Authority

	CFY
	Calendar Fiscal Year

	CIN
	Course Identification Number

	CNATT
	Center for Naval Aviation Technical Training

	CNETC
	Commander, Naval Education and Training Command

	CNRFC
	Commander Navy Reserve Forces Command

	COI
	Curriculum Outline of Instruction

	COMNAVAIRFOR
	Commander Naval Air Force

	COMNAVIFOR
	Commander, Naval Information Forces

	COMNAVSUBFOR
	Commander, Naval Submarine Force

	COMNAVSURFOR
	Commander, Naval Surface Force

	COMNECC
	Commander, Navy Expeditionary Combat Command

	COMPACFLT
	Commander, Pacific Fleet

	CONAVRESFOR
	Commander Naval Air Reserve Force

	COTS
	Commercial off the Shelf

	CPM
	Content Planning Module

	CRM
	Comment Resolution Matrix

	CTO
	Chief Technology Officer

	CTTL
	Course Training Task List

	DID
	Data Item Description

	DoD
	Department of Defense

	DoDI
	DoD Instruction

	DON
	Department of the Navy

	DSN
	Defense Switched Network

	EA
	Executive Agent

	ECR
	Electronic Classroom

	ELO
	Enabling Learning Objective

	EPSS
	Electronic Performance Support System

	ESC
	Executive Steering Committee

	F2
	Fielding & Feasibility

	FEA
	Front-End Analysis

	FFC
	Fleet Forces Command

	FRD
	Functional Requirements Document

	FRS
	Fleet Replacement Squadron

	FY
	Fiscal Year

	GFE
	Government-Furnished Equipment

	GFI
	Government-Furnished Information

	GOTS
	Government off the Shelf

	IAW
	In Accordance With

	IETM
	Interactive Electronic Technical Manual

	IFIT
	Instructor-Facilitated Interactive Training

	IFOR
	Information Forces

	IGS
	Integrated Government Schedule

	ILE
	Integrated Learning Environment

	IMDP
	Instructional Media Design Package

	IMI
	Interactive Multimedia Instruction

	IMRD
	Instructional Media Requirements Document

	IPRD
	Instructional Performance Requirements Document

	IPT
	Integrated Product Team

	ISD
	Instructional Systems Design

	ISS
	Instructional Systems Specialist

	IT
	Information Technology

	ITS
	Instructional Technology Specialist

	JDTA
	Job, Duty, Task Analysis

	KOM
	Kick-off Meeting

	KSA
	Knowledge, Skill, and Attitude (in the DID)

	LC
	Learning Center

	LMS
	Learning Management System

	LO
	Learning Objective

	LOH
	Learning Objective Hierarchy

	LOI
	Level of Interactivity

	LOL
	Level of Learning

	LP
	Lesson Plan

	LS
	Learning Site

	MCD
	Military Characteristics Document

	MFR
	Memorandum for the Record

	MOS
	Military Occupational Specialties

	MTL
	Master Task List

	N/A/E
	Normal/Abnormal/Emergency

	NAMP
	Naval Aviation Maintenance Program 

	NAS
	Naval Air Station

	NAVEDTRA
	Naval Education and Training

	NAVFAC
	Naval Facilities Engineering Command

	NAVIFOR
	Naval Information Forces

	NCTC
	Naval Construction Training Center

	NEC
	Navy Enlisted Classification

	NECC
	Navy Expeditionary Combat Command

	NeL
	Navy eLearning

	NETC
	Naval Education and Training Command

	NETCINST
	NETC Instruction

	NIAPS
	Navy Information Application Product Suite

	NTP
	Navy Training Process

	NTSP
	Navy Training System Plan

	OCCSTD
	Occupational Standard

	OEM
	Original Equipment Manufacturer

	OJT
	On-the-Job Training

	OPNAV
	Office of the Chief of Naval Operations

	OPNAVINST
	Chief of Naval Operations Instruction

	OTE
	Operational Test & Evaluation

	PADDIE+M
	Plan, Analyze, Design, Develop, Implement, Evaluate, and Maintain

	PEO MLB
	Program Executive Office for Manpower, Logistics and Business Solutions

	PM
	Program Manager

	PMO
	Program Management Office

	POC
	Point of Contact

	PS
	Performance Support

	RAMP
	Risk Assessment and Mitigation Plan

	ROM
	Rough Order of Magnitude

	RRL
	Ready Relevant Learning

	S2025
	Sailor 2025

	SAT
	Systems Approach to Training

	SCD
	Spiral Curriculum Development

	SCSTC
	Surface Combat Systems Training Command

	SDIT
	Self-Directed Interactive Training

	SIM
	Simulation

	SME
	Subject Matter Expert

	SOW
	Statement of Work

	SUBFOR
	Submarine Forces Command

	SURFOR
	Surface Forces Command

	SWCC
	Special Warfare Combatant-Craft Crewmen Command

	SWOS
	Surface Warfare Officers School Command

	SYSCOM
	(Navy) Systems Command

	TA
	Task Analysis

	TD
	Training Device

	TLO
	Terminal Learning Objective

	TPSD
	Training Program Structure Document

	TRANET
	Training Network

	TSA
	Training Situation Analysis

	TSD
	Training Situation Document

	TSPM
	Training System Program Manager

	TTA
	Training Task Analysis

	TTE
	Technical Training Equipment

	TTL
	Training Task List

	TYCOM
	Type Commander

	USFF
	United States Fleet Forces

	VDI
	Virtual Desktop Infrastructure

	VR
	Virtual Reality

	VSIM
	Virtual Simulation
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The following definitions are provided to clarify the meaning of terms used in this document:

	[bookmark: _Ref473888955]Term
	Definition

	Actual Equipment 
	Operational equipment used for training, but designed for use by operational units to accomplish their mission, as distinguished from Actual Equipment Trainer equipment modified for training purposes.

	Actual Equipment Trainer
	An actual system or subsystem component modified to allow for training of personnel. Once modified for training purposes, it cannot be used in the Fleet without being modified back. 

	Adaptive Branching Technique
	Any of several techniques used in scheduling to accommodate individual differences. It may permit the student to bypass material they already know or may provide them with additional instruction as needed.

	Attitude
	The mental state of a person that influences behavior, choices, and expressed opinions. Military training uses the term “attitude” to identify the psychological term “affective domain”.

	Audiovisual media
	Content presentation that can be both seen and heard. Narrated video and animations of equipment with sound effects are examples. 

	Augmented Reality (AR)
	The integration of digital information with the user’s environment in real time. AR systems use camera-captured video of the real world, and then overlay virtual content on top it, for example using a head-mounted display (HMD). The user then interacts with the virtual objects using gesture- or voice-based interactions. Unlike virtual reality, which creates a totally artificial environment, augmented reality uses a wide range of devices to superimpose computer-generated images, information, and data over the real-life surroundings. The main distinction between AR and Mixed Reality (MR) is that MR provides the ability for the virtual and real world to interact in real-time. Also see mixed reality, virtual reality, and Immersive Virtual Environment (IVE)

	Checklist

	A job aid that lists the steps of a task to be carried out. Can be electronic, mobile, or paper-based. Typically used with Performance Support. A checklist may include a static or interactive list used for training, performing tasks, or following a process. A checklist may take on several different types of presentations and devices. A checklist can include a list of items, names or tasks for comparison, verification, or checking purposes. 

	cmi5
	A specification that includes an xAPI Profile and allows all of the functionality of Sharable Content Object Reference Model (SCORM®) with the benefits of xAPI. The cmi5 specification replicates SCORM functionality, with the intention of replacing SCORM as the de-facto format of online courses and traditional computer-based training. Products that fully support cmi5 will also support xAPI. Additional information and resources are available at the cmi5 Project on GitHub (https://aicc.github.io/cmi-5_Spec_Current/).

	Complex Media
	A level of complexity determined by instructor interactions, student interactions, media, navigation, activities, and checks that aligns with the acquisition strategy for the media to be developed. Complex media takes into account instructional method, instructional strategy, and media selection. 

It is on the scale of Level 1 IMI, Level 2 IMI, Level 3 IMI, Complex Media, Complex Media with Hardware, and Actual Equipment. 

Complex Media is any one or more of the following software and hardware solutions:  Augmented Reality, Composite Trainer, Immersive Virtual Environment, Mixed Reality, Mockup, Part Task Trainer, Simulation, Simulator, Trainer, Virtual Reality and Virtual Simulation.

The characteristic that most distinguishes Complex Media (the software component) from Interactive Multimedia Instruction (IMI) courseware is whether the software is primarily developed using an authoring system to manipulate multimedia objects (i.e. IMI), or whether it is programmed or coded using logic, math models, and a software architecture (i.e. Complex Media), especially when using game engine architecture (i.e. a set of component modules and interfaces such as a graphics module, logic module, animation module, data management module, etc.). Authoring IMI is inherently different from programming a dynamic software application.

Complex Media with Hardware
For course development purposes, Complex Media in combination with hardware includes but is not limited to any or a combination of the following:
· A new training device (e.g. Composite Trainer, Mockup, Part Task Trainer) and the curricula/scenarios (e.g. Lesson Plans, Student Guides, Assignment Sheets, etc.) to go with it. Also, a hardware device with software that emulates an actual system (normal operation, fault conditions, and degraded modes of operation).
· A new computer simulation (e.g. Virtual Simulation (VSIM), Augmented Reality, Mixed Reality, or Virtual Reality (AR/MR/VR)) that also uses hardware such as a controller or haptic device, and the curricula/scenarios to go with it. 
· A new training device using modified actual equipment (e.g. an H-60 maintenance trainer repurposed from a real H-60 aircraft and modified to become a training device, e.g. add fault insertion capabilities, connection to an instructor operator station (IOS), etc.), and the curricula/scenarios to go with it. (See Actual Equipment Trainer.)
· Modifications to an existing training device and/or computer simulation (e.g. add new capabilities, insert new fault conditions, modify software routines, update existing scenarios, etc.) and the curricula/scenarios to go with it.
· New or modified curricula/scenarios (only) used with 
· An existing training device.
· An existing computer simulation (VSIM, AR/MR/VR) that also uses hardware such as a controller or haptic device. 
· Training events that use actual (operational) equipment.

	Composite Trainer
	A training device designed as a replica of several systems that are included on a given aircraft or weapon system. Most of the outer surface or hull or both is eliminated to permit viewing of component location and operation. Normally, both the instructor and the student have operating capabilities, wherein the instructor may assign tasks or problems and impose malfunctions for students to analyze, identify, correct or otherwise gain knowledge, skill, or proficiency in their tasks.

	Comprehension checks
	Including but not limited to, multiple choice, matching, etc. with immediate instructor feedback or system-generated feedback as appropriate

	Concept 
	A category that includes multiple examples. It comprises a group of objects, ideas, or events that are represented by a single word or term and share common features.

	Condition
	Variables that affect task performance, including any or all of the following:  location of performance, environment, equipment, manuals, or supervision required. Those significant on-the-job conditions provide the basis for determining the necessary training conditions. For example:  weather, location, time of day, unusually cramped position, etc.

	Constraints
	Limitations or restriction placed upon a project that the project manager and team must potentially work within.

	Content Conversion (CC)

	An alternate name for course development. The effort to modernize existing training products by designing, developing and delivering training and performance support materials to meet the philosophy of “right place, right time, and right means”.
The effort is far more involved than simply converting existing media from one format to another (e.g. converting Flash files to HTML5) and includes correcting errors and resolving discrepancies in legacy content, if that content is provided as GFI, as part of the effort.

	Content Delivery Mode
	See Instructor-Facilitated Interactive Training (IFIT), Self-Directed Interactive Training (SDIT), and Performance Support (PS).

	Course
	A complete integrated series of modules (phases), terminal objectives, and enabling objectives, including assessments, identified by a common title and/or number.

	Course Outline
	A detailed chronological listing of modules (phases) with estimated times of coverage in sequential order with the learning objectives they support.

	Decision Tables
	Tool to aid in decision-making of a task that shows all possible decisions and consequences. Commonly used for complex tasks. Can be electronic, mobile, or paper-based. Typically used with Performance Support or Structured-On-The-Job-Training.

	Demonstration Animation
	Animated video that shows the dynamics of a task that cannot be seen naturally with the human eye. Can be electronic or mobile. Typically used with Performance Support or IFIT.

	Demonstration Video
	Video that shows how a task is completed or orients the Student to the job environment and/or equipment. The video uses real humans and real equipment. Can be electronic or mobile. Typically used with performance support or IFIT.

	Diagram Sheets
	An instruction sheet designed to provide the student with illustrative materials that depict a chalkboard sketch, instructional media materials, or any diagram or schematic deemed important to the student’s ability to performance a task.            

	Electronic Performance Support System (EPSS)
	A software solution that helps individuals perform a given task or function, or improve productivity. The emphasis is on supporting performance directly rather than learning – though repeated use of EPSS can evoke learning as an incidental and usually unavoidable dividend of performance.

	Enabling Learning Objective (ELO)
	A learning objective that must be attained to accomplish a terminal learning objective.

	Engaging Instructional Strategies

	Instructional strategies that use meaningful learning experiences to motivate learners to practice higher-level critical thinking skills. Instructional strategies include (but are not limited to) storytelling, gaming, questioning, demonstration, problem solving, collaboration, simulation, presentation, drill/practice, flipped classrooms, team based learning, and directed studies. They follow M. David Merrill’s First Principles of Instruction;  
· Provide realistic field-based problems for students to solve,
· Give students analogies and examples that relate their relevant prior knowledge to new learning,
· Offer clear and complete demonstrations of how to perform key tasks and solve authentic problems,
· Insist on frequent practice opportunities during training to apply what is being learned (by performing tasks and solving problems) while receiving corrective feedback, and
· Require application practice that includes part task (practicing small chunks of larger tasks) but also complete tasks (applying as much of what is learned as possible to solve the complex problems that represent challenges encountered in operational environments) both during and after instruction.
Engaging instructional strategies are overlaid by motivational strategies that follow the theories of John Keller’s ARCS Model of Motivation (Attention, Relevance, Confidence, and Satisfaction). 

	Facts
	Unique and specific information usually represented in the form of statements.

	Feasibility analysis
	See Fielding and Feasibility (F2)

	Fielding and Feasibility (F2)
	Evaluation of instructional strategies, projected student throughput, instructor resources, and facility requirements, by Naval Education and Training Command (NETC) and the applicable Learning Centers to determine the practicality and feasibility of implementing the proposed training solutions.

	Full system trainer
	Recreates the entire platform or entire system, physical objects and software. It represents a realistic, artificial training environment allowing personnel to acquire and practice skills in scenarios not possible or practical in actual settings. It provides a comprehensive range of task and environmental cues and consequences related to the training requirements.

	Functional Requirements Document (FRD)
	For RRL only, the overall requirements document for a specific rating that serves as the training and manpower requirements and provides the timeline and requirements for training. The document consists of information pulled from the IPRD and IMRD and informs design and development of revised training tasks.

	Gate 3
	The third formal review that allows stakeholders to examine products and provide comments for adjudication. Gate reviews serve as milestones within the process and typically require agreement to lock down a specific deliverable. This enables the team to move to the next stage with a solid foundation. The Gate is complete once a Memorandum for the Record (MFR) is published and any follow-up action items are complete.

	Government-furnished information (GFI)
	Information owned by the government made available to the contractor. GFI will include all course materials, reference documents, technical manuals, and any other information provided by the government for the requirement development phase.

	Hybrid mobile app
	Works across platforms and behaves like native apps. Users can install it on their device like a native app but it is actually a web app. These types of apps are built with JavaScript, hypertext markup language (HTML), and cloud services stack (CSS) and run in Web view. A hybrid app consists of two parts. The first is the back-end code built using languages such as HTML, CSS, and JavaScript. The second is a native shell that is downloadable and loads the code using Web view.

	Immersive Virtual Environment (IVE)
	A combination of virtual simulation and courseware that immerses students in a realistic 3D virtual environment to train job tasks in settings that more closely align with real-life scenarios. (Also, see Augmented Reality, Mixed Reality, and Virtual Reality.)
Note: Any design for training with this type of complexity will follow a blended Systems Engineering (SE) and Instructional Systems Design (ISD) process, and will therefore require a linked combination of specific SE and ISD CDRLs.

	Information Sheets

	An instruction sheet designed to provide the student with additional, amplifying, or background information essential for the student but not contained in the technical manuals or other official documentation.

	Innovative (Instructional Systems Design, Systems Engineering, and Assessment Approaches) 

	Emphasis on design and engaging instructional strategies, innovation is a deviation from the standard practice (traditional instructor-led, direct instruction) that achieves greater learning outcomes for the students and provides instructor support greater than the standard practice (traditional lesson plan) given equal (or lesser) amount of time and resources. Executing this design by developing instructional materials that leverage current and forward-looking instructional delivery systems, technologies and protocols (such as mobile learning and xAPI.) Innovation may be methodological, technological, or both. Also see Modernized Technologies

	Instructional Delivery System (a.k.a. Delivery System) 

	Instructional delivery systems such as training devices, training equipment, training aids, and/or Interactive Multimedia Instruction (IMI), which are used to convey the instruction. 

	Instructional Media
	The physical means or vehicles by which an instructional message (or content) is delivered or communicated.

	Instructional Media Design Package (IMDP)
	Details the design intent for each module and lesson within the course and describes how the course will achieve the intended learning. The contents of the IMDP are determined IAW tailored Data Item Description DI-SESS-81520B.

	Instructional Media Requirements Document (IMRD)

	An acquisition document that provides a description of the media selection process, specifications for the media selection model, and recommends media alternatives to provide the optimal training for new training product contracts. The contents of the IMRD are determined IAW tailored Data Item Description DI-SESS-81519C.

	Instructional Performance Requirements Document (IPRD)

	An acquisition document that outlines the training tasks, LOs, and instructional strategies that is used in the acquisition of the new training product contracts. The contents of the IPRD are determined in accordance with (IAW) tailored Data Item Description DI-SESS-81518D.

	Instructor Facilitated Interactive Training (IFIT) 
	The term used for instructor-led training. A content delivery mode where content is deployed in limited capacity via more traditional environments (e.g. classroom) or in mobile training systems.  This content is presented by a facilitator (instructor or experienced Sailor) in live or virtual settings. IFIT can take the form of labs (i.e., equipment-based or virtualized simulations) and can be established at fleet concentration centers, LCs, or other locations that are immediately accessible to stationed Sailors without relocation costs.

	Integrated Project Team (IPT) 
	A cross-functional group of people organized for the specific purpose of delivering a project or contract requirements. 

	Interactive Multimedia Instruction (IMI)
	IMI is a term applied to 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.

	Job Aid (JA)
	A checklist, procedural guide, decision table, worksheet, algorithm, or other device used by job incumbents to aid in task performance. 

	Job Sheet
	An instruction sheet that provides the student with the systematic procedures required for the performance of tasks or functions. Job sheets also provide the student with the objective(s) to be accomplished, a list of references and equipment required, and provides self-test questions.

	Kirkpatrick model
	A worldwide standard for evaluating the effectiveness of training which considers any value of any type of training, formal or informal, across the four levels of the model. The four levels are:
· Reaction – How students react to the training they receive. This can be achieved by delivering post training questionnaires (developed IAW the Questionnaire section in this document).
· Learning - This shows what the students have learned from the training. This can be measured by conducting pre-tests and post-test and measuring the difference. It is also recommended conducting post-tests 6-12 months following course completion in order to determine how much knowledge is retained. 
· Behavior – Determine if students used new skills and abilities in their day-to-day jobs.
· Results - This will show the overall results from the changed behavior and new skills. If the new training is effective and properly utilized, it must result in an increase in Fleet readiness.

	Knowledge
	Information required for the student to develop the skills and attitudes for the effective accomplishment of a job, duty, task, and subtask. Knowledge corresponds to the “cognitive domain” of learning.

	Learning activities
	Including but not limited to, practice activities with feedback limited to recall of information presented or separately directed as lab activities.


	Learning Analysis
	The Learning Analysis uses Task Analysis data (e.g., criticality, frequency, difficulty, probability of error, consequence of error) to develop Learning Objectives (LOs) to support Performance-based training, instructional strategies for formal training at the point-of-need, and instructional methods for use in the follow-on Media Selection step. 

	Learning Domain
	Specification of a class or category of learning outcome or capability. Learning domain model may include: Intellectual Skills (Problem Solving, Rules, Defined Concepts, and Concrete Concepts), Verbal Information, Motor Skills, and Attitudes.

	Learning Level  
	Learning level, as identified by the taxonomy in Table 13 of MIL-HDBK-29612-2A. Each learning type is further divided into a hierarchy of learning levels that progress from simple to complex learning within each learning type.

	Learning Objective (LO)
	A description of what the learner must achieve to successfully complete the course of instruction, including terminal and enabling objectives. Learning objectives are constructed based on content type, as defined as follows:
· Concept: A category that includes multiple examples. It comprises a group of objects, ideas, or events that are represented by a single word or term and share common features.
· Facts: Unique and specific information usually represented in the form of a statement.
· Procedure: A sequence of steps that are followed systematically to achieve a task or decision. A procedure contains directions or procedural tasks that are done in the same way every time.
· Process: A flow of events that identify how something works. Topics that list a chain of events that are performed by an organization usually represent a process.
· Principle: Consists of directions that outline guidelines for action in which people must adapt the rules to various situations. Principles typically require a person to make decisions when applying them. Tasks that are completed in different ways each time by applying the guidelines usually represent principles.

	Learning Path
	The route (consisting of learning activities) a student takes or plans to take along a planned training continuum to accomplish training goals. The route may be fixed (e.g., lockstep for everyone taking a course) or flexible (e.g., scenarios 1, 3, and 7 for student A, but scenarios 2, 3, 4, 6 for student B). The term learning path may be used at a career level or a lesson level. 

	Level 1 Interactive Multimedia Instruction (IMI)
	A level of complexity defined by instructor interactions, student interactions, media, navigation, activities, and checks that aligns with the acquisition strategy for the media to be developed, taking into account instructional method, instructional strategy, and media selection on a scale of Level 1 IMI, Level 2 IMI, Level 3 IMI, and Complex Media. 
NOTE:  Given current technology and training practices there is almost no practical situation where student-controlled Level 1 IMI would apply. This level would more likely apply to instructor-facilitated presentation of mostly linear training material.
Instructor Interactions: Low to moderate; performs basic interactions with the delivery system (e.g. paging through content). 
Student Interactions: Passive to limited participation; may perform basic interactions with the delivery system as directed.
Audiovisual Media: Text; photos; video/audio (if customer-supplied or if minimal production and postproduction is required, e.g. can be recorded using simple device and little or no editing necessary); 2D/3D Graphics (not complex): repurposed or customer-supplied complex graphics (where no editing or revision is necessary): interactive GUI (menus, submenus); minimal hyperlinks/hotspots; customer-supplied animations; simple animations of parts/equipment/process flows; check-on-learning animations.
Menu/Path Includes: Navigation is primarily linear with occasional simple menus/ submenus to one or two paths and then return (e.g. moving page-to-page by clicking on the “Next” button or on objects that advance the presentation in a linear path (i.e. page-turner)); however, may be designed for the user to be able to respond to instructional cues (i.e. objects on the screen such as point-and-click objects, rollover objects, and drag-and-drop objects). Using hotspots or blue robs to advance the screen is the same as clicking "Next" to advance (still essentially a linear progression). Designed as an Information-Only or an Information-Plus-Demonstration strategy. 
Learning Activities: (Include but are not limited to) Practice activities with feedback are limited to recall of information presented or are separately directed as lab activities. 
Comprehension Checks: (Include but are not limited to) Multiple choice, matching, etc. with immediate instructor feedback or system-generated feedback as appropriate.


	Level 2 IMI
	A level of complexity defined by instructor interactions, student interactions, media, navigation, activities, and checks that aligns with the acquisition strategy for the media to be developed, taking into account instructional method, instructional strategy, and media selection on a scale of Level 1 IMI, Level 2 IMI, Level 3 IMI, and Complex Media. 
NOTE:  Given current technology and considering the most basic computer use, almost all self-paced IMI falls into Level 2, which relies heavily on Level 1 elements (e.g., mostly linear presentation and simple menus to one or two paths) but with audiovisual elements developed at a more complex level. The exception would be Level 2 IMI with embedded Level 3 learning activities (e.g., PC simulation to perform procedural skills, or application of principles such as tactics, or a PC simulation as a lab activity).
Student (or Instructor) Interactions: Moderate to complex participation; performs moderate to complex interactions with the delivery system.
Audiovisual Media: Video/audio (if minimal production and postproduction is required, e.g. can be recorded using simple device and little editing necessary); 3D Graphics; interactive GUI (menus, submenus); hyperlinks/hotspots; animations of parts/equipment/process flows; check-on-learning animations. Active object modeling that includes all the features of static models and that includes motion to react and function as they would in a live setting, with the correct speed, acceleration, trajectory, etc. Interaction with active models at the IMI 2 level allows manipulating the model and/or interacting with it in a demonstration mode, e.g. to identify components and their locations, identify controls and indicators, etc. and to see their basic functions in normal operation mode.
Menu/Path Includes: Navigation is based on instructional cues (i.e. student prompts, presentation of stimulus). The learner makes simple responses to instructional cues and interacts with objects on the screen such as point-and-click objects, rollover objects, and drag-and-drop objects (i.e. simple item selection, procedural response). Interaction offers feedback and remediation. The learner has more control over navigation with two or three menu/path capability. Designed as an Information-Only or an Information-Plus-Demonstration strategy. 
Learning Activities: (Include but are not limited to) Procedural skills demonstrated by the courseware and procedural skills via previously unencountered scenarios, both with immediate feedback. 
Comprehension Checks: (Include but are not limited to) Multiple choice, matching, etc. with immediate system-generated feedback, and previously unencountered procedural skills scenarios.


	Level 3 IMI
	A level of complexity defined by instructor interactions, student interactions, media, navigation, activities, and checks that aligns with the acquisition strategy for the media to be developed, taking into account instructional method, instructional strategy, and media selection on a scale of Level 1 IMI, Level 2 IMI, Level 3 IMI, and Complex Media. 
· Student Interactions: Complex participation; performs complex interactions with the delivery system.
· Audiovisual Media: Video/audio; 2D/3D Graphics (complex); interactive GUI; coded activities (e.g. embedded as an interactive event within a sharable content object (SCO) – such as guided practice, emulation, games, simulation of parts of systems, animations, and Check on Learning. Can also be a standalone executable rather than embedded within a SCO. Also, nonlinear instructional activities which use emulation/stimulation/actual system software (i.e. MQ-4C Triton actual system software used with training scenarios contained in pdf files).
· Menu/Path Includes: This level of interactivity most often applies to specific embedded learning activities within an otherwise Level 2 lesson (e.g. a learning activity developed in gaming engine software and embedded as an executable within a linear lesson) to perform procedural skills, or application of principles such as tactics. Involves simulated activities such as a how-to guide for learning software; simulated activities depicting diagnostic procedures; simulated operational procedures; and simulated activities for maintenance, troubleshooting and repair. The learner controls the learning experience by responding to instructional cues (i.e. presentation of stimulus) which may involve multi-path navigation. The learner is encouraged to branch (test out or otherwise skip content already mastered), make decisions, and alter paths, and receives constructive feedback. The learner uses varied techniques in response to instructional cues involving complex concepts, procedures, and evaluation. Also, nonlinear instructional activities which use emulation/stimulation/actual system software (i.e. MQ-4C Triton actual system software used with training scenarios contained in pdf files). A lesson may present complex Operation and Maintenance procedure scenarios. Designed as an Information plus Demonstration plus Application strategy, or as a Whole Task-Centered with Demonstration Application strategy. 
· Learning Activities: (Include but are not limited to) Practice with immediate feedback are mostly application of procedural skills, with ample opportunities to practice, but not with free-play. 
· Comprehension Checks: (Include but are not limited to) Testing with tailored remediation; and adaptive branching based on pretest performance. There should be few, if any, recall of information questions in a Level 3 learning activity.

	Level 4 IMI
	Note: Given current technology, any design for training with this complexity would more accurately be designated as full simulation or an immersive virtual environment and not likely as self-paced instruction; thus it could not accurately be called IMI. Any reference to a variant of “IMI 4” shall be interpreted to mean either, or a blend of, Augmented/Mixed/Virtual Reality, Immersive Virtual Environment, and Virtual Simulation. See Virtual Simulation.

	Level of Interactivity (LOI)  
	A two-way communication in which stimuli/response between the student and the instructional delivery system is direct and continual. Interactivity describes the degree of student involvement/ interactivity with the delivery system in the instructional activity. The four levels are:
1 - Passive. The student acts solely as a receiver of information presented by the delivery system (e.g. watching a video, observing an instructor-led presentation).
2 - Limited participation. The student makes simple responses to instructional cues presented by the delivery system.
3 - Complex participation. The student makes a variety of responses using varied techniques in response to instructional cues presented by the delivery system.
4 - Real-time participation. The student is directly involved in a life-like set of complex cues and responses presented by the delivery system.

NOTE: While often used interchangeably with the generic term “Level of IMI,” Level of Interactivity is actually a subcomponent of the full intent addressing only the student participation element and not the media complexity.

	Level of Learning (LOL)
	The degree to which a student is expected to develop (knowledge, skill or attitude) an understanding of a subject, internalize a set of values, or display proficiency in a skill. Each type of learning is arranged by increasing degrees of complexity, known as levels of learning (e.g., SKILL:  Perception (P), Readiness (R), Guided Response (GR), Mechanism (M), Adaptation (A), or Origination (O)).

	Media Selection
	The Media Selection allocates media to the LOs. The selection considers the sensory requirements of the LOs, instructional strategies and methods, resource constraints, classroom logistics, and all other relevant considerations. The selected media become requirements for acquisition/composition of the overall instructional delivery system.

	Menu/path
	Description of media capability based on navigation and menu features. The level of capability informs differentiation between levels of IMI.

	Military Characteristics Document (MCD)
	A document that outlines required characteristics of a training device that it must be capable of performing or stimulating, including physical and operational characteristics, though not technical characteristics. Also known as Training System Functional Document (TSFD).

	Mixed Reality (MR)
	The merging of real and virtual worlds in real time to produce new environments and visualizations where physical and digital objects co-exist and interact (e.g. integrating digitized objects into the real world that users can interact with, and which can occlude the real-world objects that are hidden behind them). Typically used with Instructor-led or Instructor-Facilitated Interactive Training. The main distinction between AR and MR is that MR provides the ability for the virtual and real world to interact in real-time. Like VR, MR systems also use head-mounted displays; however, the field of view is typically constrained to around 100 degrees.

	Modern Media
	Training software development is a critical part of the readiness drivers that training is designed to enhance. To be best utilized and the most effective, the following media attributes are provided:
Media Scalability: Media should be designed to run on multiple platforms: computer, tablet, phone, etc. where practical to provide mobility and reuse.
Approved, Interoperable, and Reusable: Software used to deliver the training must be approved for use on Fleet (afloat/shore) platform IT systems and intended shore classroom IT systems. In determining operating software environments common standards such as Unity, HTML, Shareable Content Object Reference Model (SCORM) and experience application programming interface (xAPI) should be utilized to ensure interoperability and reusability.
Immersive/Performance Based: Training media should be designed to allow the student to perform the procedure or operation being trained and to practice with both “reps and sets” of critical tasks and progressing difficulty.
Expandable:  Before media is developed, analysis should be completed to determine if the media could be used in other applications throughout the learning continuum allowing for spiral development of additional functionality and training capabilities. 

	Modernized Technologies (Modernized Media) 

	Current and forward-looking instructional delivery systems, technologies and protocols that go beyond the limitations of SCORM, browser-based training materials and traditional instructor-led classroom systems. Such technologies embrace the xAPI profile, cmi5 profile specification, mobile learning (e.g. develop once, use many), simulations and virtual environments. These forward-looking technologies guard against near-term obsolescence and emerging security vulnerabilities.

	Navy Training Systems Plan (NTSP)
	A Navy acquisition document that communicates manpower, personnel, and training (MPT) gaps and needs to be met by a new acquisition or modernization program. When the resource sponsor approves a final or updated NTSP, it is the official record of the training planning process to help the sponsoring enterprise define the system’s MPT requirements. (Ref: OPNAVINST 1500.76 (Series))

	Objective
	See Learning Objective

	Outline Sheets
	An instruction sheet designed to provide the student with an outline of the topic’s major teaching points to allow the student to follow the progress of a topic, take notes as desired, and retain for future reference.

	Performance Fidelity
	Refers to the level of directness or closeness to reality that a behavior exhibits. The levels include:  Identical Elements; Related Behavior; Verbal Behavior; Related Knowledge.

	Performance Support (PS)
	A content delivery mode where content is accessible and useful at the time of need, tailored directly to the activity being supported. Performance support is designed as on-the-job performance support for use in the operational environment, but it can also be used in a training setting via a Learning Management System (LMS) as training support or supplemental training materials (e.g., as a reference, resource or condition statement). Performance support can take the form of a basic checklist, tables (arrays), annotated diagrams, interactive media providing additional reference to procedures, or how-to videos. Multiple performance support media can be embedded within training content to support learning objectives.

	Performing activity
	The organization performing the work.

	Personnel Qualification Standards (PQS)
	PQS is a mandatory qualification process for officer, enlisted, government civilians, and contract civilians to certify a minimum level of competency to properly operate a ship, aircraft, or support system. PQS delineates the minimum knowledge, skills, and abilities that an individual must demonstrate before standing watches or performing other specific duties. (Ref: OPNAVINST 3500.34 (Series))

	Planning, Analysis, Design, Development, Implementation, Evaluation, and Life-Cycle Maintenance (PADDIE+M):
	An instructional systems design framework used by training performing activities. The name is an acronym for the seven phases that are utilized in developing courses: Planning, Analysis, Design, Development, Implementation, Evaluation, and Life-Cycle Maintenance.

	Prerequisite Knowledge and Skills
	Lists the student entry behaviors and knowledge including procedures that must be completed before starting the procedure.

	Principle
	Consists of directions that outline guidelines for action in which people must adapt the rules to various situations. Principles typically require a person to make decisions when applying them. Tasks that are completed in different ways each time by applying the guidelines usually represent principles. 

	Problem Sheets
	An instruction sheet designed to provide the student with practical problems requiring analysis and decision making similar to those encountered in an operational environment.

	Procedure 
	A sequence of steps that are followed systematically to achieve a task or decision. A procedure contains directions or procedural tasks that are done in the same way every time.

	Process
	A flow of events that identify how something works. Topics that list a chain of events that are performed by an organization usually represent a process.

	Progressive
	Developed training must build skills in a logical manner, permitting students to learn basic concepts through the use of computer simulation , then builds on those concepts with instructor-led training in a classroom, then exercise or apply derived knowledge (basic or fundamental application) in an autonomous virtual environment through an Intelligent Tutoring System (ITS), then graduate to instructor-led simulation to develop higher end applied skills, followed by a capstone event for performance demonstration and assessment in either a simulated or live environment to demonstrate skill mastery that draws all of the threads / major elements of the learning and refreshes knowledge gained on Day One of the training. Depending on the targeted skills, not all steps or phases of this process are required for skill attainment. The process has flexibility and will vary depending on the course materials and targeted skills.

	Rating Career-Long Learning Continuum
	A career-long timeline for each rating, from recruit to retirement, where a Sailor can examine every path their rating may take and the required training to meet career goals. The timeline consists of, but is not limited to:
· Recruit training
· Rating specific training
· Fleet qualifications
· Professional/managerial development
· Leadership training
· Credentialing
· Common military training (CMT) requirements

	Ready Relevant Learning (RRL)
	Provides the right training at the right time utilizing the right methodology by aligning training to proper points of need during a Sailor’s career.

	Reference-dependent Task

	A task that requires frequent or continuous use of a reference during task performance.

	Reference-independent Task

	A task that must be performed without the aid of references due to mission or job requirements.

	References
	Information sources that can include technical manuals, publications, checklists, job aids, etc.

	Resources (a.k.a. Training Resources)
	The equipment, facilities, funds, personnel, time, texts, references, and instructional media materials required to support the training program.

	Sailor 2025
	The Navy’s program to improve and modernize personnel management and training systems to more effectively recruit, develop, manage, reward, and retain the force of tomorrow.

	Scalable

	The training solution must be scalable to provide requisite “stick time” for learners to develop requisite technical skills. For example, the use of computer simulation enables multiple students to practice multiple different scenarios simultaneously whereas, in the past, the use of hot plants as training tools would only allow one student to practice one watch station under the supervision of one instructor at a time. Scalable solutions permit multiple students to practice various scenarios simultaneously under the supervision of a single instructor (or remotely at point of need using an intelligent tutoring system) to greatly expand training access and to dramatically increase “stick time” both in the school house and at the point of need for use with a Refresher Training. As part of scalability it should be available to the maintenance person or maintenance community for use as a maintenance aid that is both standalone or imbedded within or linked to technical manuals or PMS documentation.

	Scenario

	A logical and realistic presentation of mission objectives and specific mission tasks required by the formal training syllabus in corresponding mission lesson plans. Scenario can range from simple to complex, can be adaptive, and can be delivered via a range of media from paper-based to electronic. The intent of a scenario is to provide context for the learner to increase learning transfer from a classroom to the job.

	Self-directed interactive training (SDIT)
	A content delivery mode that encompasses a more complex type of content that supports refresher training, skill expansion, new system or procedure familiarization, or part-task training. SDIT is designed to be used as reference or for short episodic training that is accessible just prior to a Sailor’s need. Highly effective and engaging content, delivered via distributed systems such as NeL or mobile applications, can take the form of part task training apps on a mobile device or an adaptive simulation on a virtual desktop. 

	Sensory Stimuli
	An action, agent, or condition that activates/stimulates a human sense (e.g., hearing, sight, smell, equilibrium, etc.). Major categories are:  visual, tactile, olfactory, affective, and auditory. (Specific examples from MIL-HDBK-29612-2A include Auditory>Voice>Human, and Visual>Form>Map).

	Skill
	The ability to perform an activity that contributes to the effective performance of a task. Skills also describe behaviors associated with the “psychomotor and cognitive domains” of learning.

	Spiral Curriculum
	An instructional strategy where key concepts and rules are introduced early in the training process, and are revisited repeatedly with increasing degrees of complexity and detail at set intervals over the course of the training. See Progressive.

	Stand-alone SIM
	Similar to a virtual simulation, but non-networked.

	Standard
	Establishes a criterion for how well a task or learning objective must be performed. The standard specifies how well, completely, or accurately a process must be performed or a product produced and establishes any time constraints involved in the accomplishment of the task/objective.

	Student Interactions
	Describes the level of student participation. Passive to limited participation means student may perform basic interactions with the delivery system as directed. Moderate to complex participation means student performs moderate to complex interactions with the delivery system. Complex participation means student performs complex interactions with the delivery system

	Subject matter expert (SME)
	A person with extensive knowledge and experience in a subject.

	Supportive
	Learning is aligned with and directly supports the completion of required Personnel Qualification Standards (PQS) for watch station qualification. The learning should be designed to facilitate and accelerate the existing qualification process by providing the necessary learning 100 series (fundamentals), 200 series (systems), and 300 series (skill demonstration) PQS requirements, thus permitting warriors to qualify faster. 

	Task
	A single unit of specific work behavior, with clear beginning and ending points, that is directly observable or otherwise measurable. A task is performed for its own sake, that is, it is not dependent upon other tasks, although it may fall in a sequence with other tasks in a mission, duty, or job.

	Task Analysis
	Provides detailed descriptions of the work performed by Sailors and includes master task list, training task list and training task attributes. Documents a Rating’s job performance requirements performed during the first sea tour (SEA1), collects additional task attribute data, and assigns Career Progression Timing to each task.

	Task Category
	Identifies whether a task is collective or individual. If collective, the degree of interaction involved.

	Task Cues
	The cue is an action or event that creates the necessity for a task to be performed, regulated, or stopped. Adequate job performance clearly consists of more than performing the work elements that make up the tasks that make up the job. The correct order and appropriateness of performance depend upon proper recognition of cues and upon knowledge of the correct response to each cue. This information aids the training developer in designing learning activities that attempt to duplicate or simulate the work environment. A task may have one or more cues.

	Technical Training Equipment (TTE)
	Investment cost end items of operational equipment, devoted to the training and instruction of naval personnel, for which PMs have the responsibility for the design, development, modernization, configuration management, or selection for service or special use.

	Terminal Learning Objective (TLO)
	An objective the students will be expected to accomplish when they have completed a unit of training comprised of supporting Enabling Learning Objectives (ELOs).

	Tools, Equipment, Materials:  
	Items required for performing the task. (Note:  only those items that are special or unique to the task need to be listed). 

	Total Life Cycle Cost Estimate (TLCE)

	Value calculations on a spreadsheet used to analyze the business case for investing in a recommended training solution.

	Traceability

	Traceability refers to mapping tasks to learning objectives, content, and assessment of equivalent rigor and at the same level of knowledge, skills, and attitudes (KSAs).

	Student Guide
	A document designed to guide the students’ study for a course. It identifies the important points and reinforces learning by providing a broad picture and summary of the training. The student guide will include appropriate strategies to assist with mental sorting and storing of knowledge and procedures. The guides may be made available electronically for the students and will allow each student to personalize. The IPT will determine the format during the design phase.

	Training Continuum

	A matrix that articulates the upwardly mobile and progressively sophisticated learning path that culminates in the successful completion of the exit criteria. The training continuum begins with cognitive development, skills enhancement training, and performance improvement training and progresses towards higher order skills that improve readiness or job performance.

	Training Device (TD)
	Hardware and software which have been designed or modified exclusively for training purposes involving, to some degree, simulation or stimulation in its construction or operation, to demonstrate or illustrate a concept or simulate an operational circumstance or environment. Also known as Trainer.

	Training Situation Document (TSD)

	An acquisition document that provides a description of the “as is” state to compare with the “to be” desired state used for acquisition of new/conversion training product contracts. The contents of the TSD are determined IAW tailored Data Item Description DI-SESS-81517C.

	Training Structure
	The process of organizing instruction into logical groupings to facilitate learning. The basic segments of formal training are courses, phases, modules, parts, and lessons.

	Training Support Material
	[bookmark: _Toc164699709]Those materials used as instructor aids for presenting information in a lecture or discussion and as student aids in an individualized training course or some other self-learning process including elements, e.g., maps, message traffic, weather reports, etc. that students will need in order to execute a successful training mission in the simulators or trainers.

	Type of Learning (TOL)
	Learning types are knowledge, skills, and attitudes.

	Virtual Reality (VR)
	A computer-generated experience taking place within a simulated environment; the use of 3D objects and environments to create immersive and engaging learning experiences. VR systems use head-mounted displays (HMDs) to provide the learner with a stereoscopic, 360-degree (horizontal) by 180-degree (vertical) field of view of the simulated environment. The principle of virtual reality e-learning is to impart, practice and check a user's knowledge using interactive scenarios and environments to reflect real-life situations. 

	Virtual Simulation (VSIM)
	VSIM is also called PC Simulation, PC Sim, Desktop Simulation, or Desktop Trainer.

Note: Augmented Reality (AR), Mixed Reality (MR), Virtual Reality (VR), and Immersive Virtual Environment (IVE) are complex media that differ from the requirements and characteristics of VSIM. They each have their own capabilities and functionality that is distinct from VSIM. The following applies to VSIM.
Note: Any design for training with this type of complexity will follow a blended Software Engineering (SE) and Instructional Systems Design (ISD) process, and will therefore require a linked combination of specific SE and ISD CDRLs.

A computer-based representation of the function and operation of one or more systems or subsystems using system models that replicate physical processes in context of an operational environment. VSIM uses mathematically accurate system models that replicate physical processes and duplicate system response (indicators) in real time based on physics based modeling of student inputs (controls). Interaction with system simulation is generally conducted through realistic representations of the actual system control panels or interfaces. Simulation is a model-based environment that describes the correct state of any element in the environment through the definition of relationships and attributes. 

VSIM is SCORM compliant and will run from the Navy LMS across the internet and via TRANET on a standard NMCI desktop or laptop PC. VSIM is used for familiarization, recall, application, analysis, synthesis, problem solving, and transfer.

Depending on specific requirements for capabilities and functionality, VSIM:
1. Models system functionality, but not system states – provides only fault-free system simulation (i.e. models one or more normal operation conditions).
1. Models system static states within actual system tolerances and depicts some dynamic system states – offers both fault and fault-free simulation of system components (i.e. models more than one normal operation conditions plus more than one fault conditions and/or degraded modes of operation). 
1. Models complex equipment using mathematically correct component-based model – replicated system static and dynamic response is within tolerances prescribed for actual equipment. Accurately simulates dynamic states, faults and fault effects of individual components. 

Student Interactions: Complex participation; performs complex interactions with the delivery system.
Audiovisual Media: Video/audio; 2D/3D Graphics and animations (complex).Activities (e.g. demonstration, practice, and assessments) are the primary focal point of the simulation, not embedded in an otherwise linear navigation path.
Menu/Path Includes: This level of interactivity applies to specific performance activities such as performing procedural skills or application of principles such as tactics. Often involves simulated activities depicting operational procedures, diagnostic procedures, and troubleshooting. The learner controls the learning experience by responding to instructional cues (i.e. presentation of stimulus) which may involve open-ended navigation. The learner is encouraged to make decisions, and alter paths, and receives feedback. The learner uses varied techniques in response to instructional cues involving complex concepts, procedures, and evaluation. A learning event may present complex Operation and Maintenance procedure scenarios. Designed as a Demonstration plus Application strategy, or as a Whole Task-Centered with Demonstration Application strategy. 
Learning Activities: (Include but are not limited to) Demonstration and application of procedural skills (with ample opportunities to practice) including performance of normal operations, fault conditions (i.e. troubleshooting and repair), and degraded modes of operation. Free-play is often allowed, though perhaps with some restrictions. 
Comprehension Checks: (Include but are not limited to) performance assessments.





[bookmark: _Toc199768507]Appendix D1: (U) VSIM <short title>
The following are required to fully describe the functional characteristics for complex media.

CONTEXT
D1.1. Assumptions/Constraints
D1.2. Operational Requirements  (normal, degraded, fault conditions?)
D1.3. Training Requirements and Objectives (KSAs and objectives)
D1.4. Proposed Training (prerequisites, flow of initial training, throughput)
PHYSICAL
D1.5. Location
D1.6. Physical Configuration
FUNCTIONAL
D1.7. Student Station Functional Characteristics (Hardware Requirements, Software Requirements, Software Capabiliities)
D1.8. Instructor Station Functional Characteristics (Hardware Requirements, Software Requirements, Software Capabilities)
D1.9. Degree of fidelity
D1.10. Interfaces
D1.11. Assessment Strategy/Methodology (pretest, knowledge test, performance exam, remediation, retesting)
DECISION SUPPORT
D1.12. Alternatives Considered
D1.13. Sensory Requirements and Media Capabilities
D1.14. Requirements Coverage
D1.15. Cost
D1.16. Conclusions (infrastructure shortfalls, staffing) 


CONTEXT

<Add content.
Provide an overview prior to D1.1. Prompts and Examples provided below to help tell the how/who/when/what/why story of this VSIM delivery system.>

<Add content. 
Starting from the baseline complex media VSIM specifications, provide an overview of the proposed virtual simulation system including hardware if part of the solution. Summarize configuration, type of instruction, and specific students combined that will meet training requirements >

<Add content.
What hardware additions or changes, if any, are needed for the simulation? What are the student station hardware requirements? What are the instructor operator station hardware requirements? >

<Add content.
Describe success. What student interactions are measured/graded to determine if the skill has been learned?  Insert Training Goals if available.>

<Add content.
What are the components of the simulation? To what degree must each be modeled? To what degree must each be interacted with? >

<Add content.
Include either here or throughout the Appendix answers to possible engineering questions such as:  What scenarios are included in the simulation? What are all the pieces in the simulation? What are the characteristics? What portion of the environment is interaction? What distractors are there? When screws animate, auto assume fasteners or need to interact through to completion? Do we need 3D control of lights? Or stickers of indicators that are static? What is the state? What different lighting conditions? What different sea states? Any abnormal states? Smells? What responses are needed (e.g., a bell)? What are the cues (e.g., indicator moving from normal to overheated)?>

<EXAMPLE: 
The simulation hardware includes:
Student Station: PC with display/interface such as touchscreen, regular screen w/keyboard and mouse, headset, haptics or other type(s) of components. Categorize as appropriate:
· Consumables required for training LO? (Identify any equipment that would need to be replaced after each use)
· Repairables required for training LO? (Identify any equipment that can be repaired after use)
· Tools required for training LO? (Identify any tools or special equipment required)
Instructor Station (IOS): PC connected to student station, connected to …
Classroom/Lab Layout (diagram): Identify components/systems/stations/ …
The following diagram is a placeholder and is to be replaced with a modern layout. 

The simulation software includes:
Two Scenarios: Scenario 1, title 1, scheduled for 15 minutes; Scenario 2, title 2, scheduled for 10 minutes. The two scenarios that comprise this Simulation can be done in any order.
Setting:…
Significant objects within simulation:…
Interactions:…
Feedback:…
Assessment:…>

<Add content. 
Summarize how high level functional requirements compared to the training device options support complex media selection rationale over physical training devices.>

In order to support the training defined in the learning objectives, the complex media must have the capability to perform the following:
The system must be able to:
•	<EXAMPLES: Present scenarios of all the applicable tasks (normal, abnormal, and casualty operation, troubleshooting, and operating log data trend analysis).
•	Produce high-fidelity visual and auditory cues to elicit student responses.
•	Allow fault insertions throughout the scenario by the instructor and allow troubleshooting action by the student.
•	Provide high-fidelity (virtual or physical) controls.
•	Provide evaluative information to the instructor to assist in informing the student where an error occurred.>
The student must be able to:
•	<EXAMPLES: Perform the cognitive responses to visual and auditory cues.
•	Practice scenarios across different environmental states.>
The instructor must be able to:
•	<EXAMPLES: View the student’s display.
•	Pause, play, reset, and live edit the scenario.
•	Change environmental conditions.
•	Insert faults.
•	Role-play.
•	Remotely control the diesel engine systems.
•	Verbally exchange dialogue with the student during a scenario.>

Assumptions and Constraints
<Add content.
Include: 
a) any constraints imposed by the configuration of the operational equipment
b) any physical constraints such as technological, fiscal, personnel, hazards, environmental, and security
c) any assumptions such as platform or equipment characteristics, targets, physical environment, and exercise scenarios.>
Operational Requirements
<Add content.>
<EXAMPLE
The CAT Model 3512B V-12 Marine DE is currently installed in the VA (SSN -774) Class submarines. The DE and electrical generator make up the EDG Set and serve to provide emergency electrical power to the submarine. Currently, there are 19 active VA (SSN -774) Class submarines and more are under construction (as many as 48 may be built). O-Level operation and maintenance of the CAT DE is performed by qualified MMA personnel, in accordance with (IAW) approved operating procedures and technical documentation.>
Training Requirements and Objectives (KSAs and objectives)
<Add content.>
<EXAMPLE
The VA CAT DE ADO requires training that provides KSAs based on approved DE operating and maintenance task procedures and related technical documentation. As a qualified E-4 or E-5 MMA CAT DE Operator, the ADO is assumed to have the necessary prerequisite KSAs that are associated with previous MMA DE pipeline training and shipboard DE operator qualification and operation. This includes KSAs pertaining to the following:
· Diesel engine purpose and theory of operation.
· Abbreviations, terms, and symbols associated with diesel engine operation and maintenance.
· Organization, content and use of technical documentation related to diesel engine operation and maintenance.
· Diesel engine systems, equipment, and components.
· Diesel engine operational characteristics and capabilities.
· Diesel engine interfaces’ physical and functional description.
· Diesel engine types (in submarines), models, and model differences.
· Diesel engine controls, displays, indicators, and alarms.
· Authority and regulations pertaining to diesel engine operation and maintenance.
· Diesel engine operational and maintenance (personnel and equipment) safety precautions (notes, cautions, and warnings).
· Pre-operational tasks/procedures.
· Pre-start up tasks.
· Line-up of the diesel engine and support systems procedures.
· Review of maintenance accomplished since last operation.
· Related pre-operational tasks performed by non-MMA personnel.
· Operational tasks/procedures.
· Normal operation (preparing to snorkel, commence snorkeling, snorkeling, and securing from snorkeling)
· Start-up.
· Monitoring.
· Normal data logging requirements.
· Recognition and interpretation of normal indications.
· Communication (Making and receiving verbal and written reports).
· Shutdown and securing of the diesel engine.
· Fluid testing and management.
· Abnormal and Emergency operation.
· Recognition, reporting, and interpretation of abnormal/casualty indications.
· Responding to abnormal operation and emergencies (Casualty Control).
· Post-operational tasks/procedures.>
IMRD, Sections 1.7 through 1.12 provide a complete description of the methodology and analysis process used to determine the <xxx> training requirements. See <xxx> for the list of KSAs. See NTP Workbook and/or IPRD for (Master Task List) and (Task Analysis Results) for the list of tasks.

The Terminal Learning Objectives and Enabling Learning Objectives included in this complex media solution include the following:
	LO ID
	Condition
	Behavior
	Standard

	ADO.15.1
	Given xx
	INTERPRET yy
	With zz% accuracy

	ADO.15.2
	Given aa
	PERFORM bb
	

	
	
	
	



Training (prerequisites, flow of initial training, throughput)
It is proposed to stand up a <rating> course of # days (approx. ## hours) duration. This prospective Block # course is to be a <new/modernized> course targeting current and future <rating> to provide training on the KSAs, tasks, and objectives required. The course should be convened at the applicable training sites (see Section ##) as necessary to maintain future course graduate manning levels between ## to ### qualified <rating> personnel per <xx>. The classroom portion of training is estimated to be ## hours of instructional time (including the course introduction, pre and post-test), based on the amount of knowledge objectives and topic complexity. The lab portion of training is estimated to be a total of ## hours. The remainder, ## hours, is comprised of testing and review, evaluation, and MRTS familiarization (if applicable). See Section 4.9, CMS – Daily/Weekly Schedule, for an illustration of the estimated course hours breakdown. To satisfy the prerequisite training requirements identified in the IPRD, the training should be attended by <Add content.> <Example: submarine qualified E-4 and E-5 MMA CAT DE Operator qualified (minimum 12 months), or previously qualified, personnel>.  The proposed course should be combined (using the same lab scenarios and training device(s)) with periodic (annual), follow-on, Type Commander (TYCOM) mandated (recommended as such by this IMRD) refresher training (an estimated # hours). 

[bookmark: _Toc132110839][bookmark: _Toc132111669][bookmark: _Toc148974346][bookmark: _Toc195248419][bookmark: _Toc199768508]D1.4.1   Training Prerequisites
It is recommended that prospective students have meet the following proposed prerequisites:
· Be designated with Naval Enlisted Classification (NEC) Q31A (All).
· Be a submarine qualified MMA in paygrade E-4 and E-5.
· Be qualified as VA CAT DE Operator for minimum of 12 months.
These prerequisites satisfy the VA CAT DE ADO course foundational knowledge requirements.

[bookmark: _Toc132110840][bookmark: _Toc132111670][bookmark: _Toc148974347][bookmark: _Toc195248420][bookmark: _Toc199768509]D1.4.2   Flow of Initial Training
The ADO course will begin with the students completing a level of knowledge (LOK) exam (pretest). This pre-test is intended to be a written assessment of the students LOK of DE operation (normal and casualty). Classroom instruction will consist of Instructor-led or self-paced Interactive Multimedia Instruction (IMI), or a combination of these. This provides the opportunity for students to learn the theoretical knowledge and to apply intellectual skills (comprehension, critical thinking, problem solving, etc.). The knowledge proficiency level (KPL) ##, and skill proficiency level (SPL) ##, reflect that the course targets Sailors with a higher level of knowledge and skills. The curriculum, which supports and enhances the students’ in-depth understanding of their duties and responsibilities, may flow as follows:
· LOK written pre-test.
· Operational (personal and equipment) safety precautions.
· Authority and regulations pertaining to the operation of the CAT DE.
· Pre-operational, operational, and post-operational tasks.
· Recognition and interpretation of indications that occur during operation of the CAT DE.
· Data logging requirements.
· Data log trend analysis using actual redacted logs.
· Fluid testing and management.
· Applicable operational maintenance doctrine/directives/policy guidance.
· Operational Maintenance (personal and equipment) safety precautions.
· Organization, content, and use of technical documentation.
· PMS related operational procedures (CAT DE Performance testing).
· Recent and historic lessons learned (DEI Supported).
· Operational safety precautions (abnormal and casualty ops).
· Authority and regulations applicable to abnormal and casualty operation.
· Degraded, abnormal, and not-full-mission capable mode/s of operation.
· Data logging requirements associated with casualty/degraded/abnormal/not-fullmission
· capable operation.
· Abnormal and casualty tasks and procedures.
· Recognition and interpretation of the indications (abnormal and casualty).
· Performance Lab (Instructor demos, students perform and practice).
· Diesel engine performance testing IAW PMS.
· Recognition and interpretation of the indications that occur during abnormal
· and casualty operation of the CAT DE.
· Perform CAT DE casualty/degraded/abnormal, and not-full-mission capable
· mode/s of operation.
· Perform the CAT DE data logging requirements during abnormal and casualty
· operation.
· Perform the operational tests and diagnostic programs for the CAT 3512B Diesel
· Engine.
· Perform the systematic fault isolation procedures for the CAT 3512B Diesel
· Engine.
· Final Exam/Post Test (Written).
· Comprehensive knowledge exam.
· Performance Evaluation (Normal ops, abnormal ops, and casualties).
When the students have completed the applicable portion of the classroom instruction, the instruction should transition to the corresponding lab session using the training device(s). The training device(s) would provide the opportunity for the instructor to demonstrate and students to practice the tasks they just learned about in the classroom. An estimated allocation of instructional time is located in <xxx>.

[bookmark: _Toc132110841][bookmark: _Toc132111671][bookmark: _Toc148974348][bookmark: _Toc195248421][bookmark: _Toc199768510]D1.4.3   Training Throughput
Initial student throughput for the <xxx> course is initially nine class convenings. The follow-on number of class convenings may be scaled back to support a set level/number of qualified personnel based on normal attrition estimates. Table 1 illustrates the estimated initial required class convenings needed for all of the operational platforms by location:
<Add content.
For table, see IPRD, Section 5.4.3.12, for Projected Student Throughput by Rating.>

The required number of class convenings is an estimate to qualify the total number of personnel and not the required number of convenings needed for the first fiscal year the course is active. Convening schedules should be based on the training site’s ability to support the course.

PHYSICAL
Location
<Add content.
Specify relevant locations for this VSIM. For table, see IMRD, Section 2.2.6, for recommended Training Locations.>

Physical Configuration (Informs POM decisions)
<Add content. 
Describe the footprint of the PC/Desktop Simulations required such as number of student and instructor stations, room size requirements, any specific configuration within the room, installation requirements (accessing hardware or cords), and any other safety requirements. Reference Section 2.2 as appropriate.>
[image: MK VI config option]


FUNCTIONAL
Student Station Functional Characteristics (Hardware Requirements, Software Requirements, Software Capabiliities)
This section describes in detail the simulated functional characteristics of the proposed simulation so readers can visualize its ability to achieve the learning objectives. Emphasis continues on "what" performance capabilities are required, not "how" they will be implemented. The simulated functional characteristics are described in detail so the project team prepares follow-on documents: the design approaches, requirements/performance specifications, realistic cost and scheduling information, and the procurement specification. Subsection 3.3.3.1, Mission Profiles or Training Scenarios, is written at the scenario level, all other Student Station subsections are at the simulation level.

[bookmark: _Toc132110842][bookmark: _Toc132111672][bookmark: _Toc148974349][bookmark: _Toc195248422][bookmark: _Toc199768511]D1.7.1   Hardware Requirements (Informs POM decisions)
The baseline specifications for complex media VSIM training product delivery environments and devices are:
a. LMS
(1) Moodle
(2) My Navy Training (MNT), (emerging system)
(3) Navy eLearning (NeL), (sun downing system)
b. Networks  (Training content will be accessible from multiple DOD/DON networks)
(1) TRANET (NETC ashore classrooms)
(2) NMCI
(3) NIAPS
c. User desktops
(1) NETC VDI 2.0 zero clients (majority of NETC ashore training is delivered via Virtual Desktop Infrastructure (VDI) clients)
(2) Standard (fat) clients
d. Mobile endpoints
(1) Content should be mobile ready
e. Standalone (as required)
(1) Desktop
(2) Laptop
f. Labs (as required)
(1) Complex Media (via networked delivery, including TRANET, VDI)
(2) Specific standalone delivery system, as required (e.g. MRTS 3D®, Surface Training Advanced Virtual Environment (STAVE) (When delivery to specific STAVE labs is required, reference the OPNAV N96 STAVE Interoperability Specifications for details).

The baseline for NETC VDI 2.0 virtual machine specifications are:
Standard Desktop:
Hardware
· 2 Virtual CPUs (Intel Xeon Gold 6140 2.3 GHz)
· 4 GB Memory
· 150 GB Hard Drive
· 32 MB video RAM

Operating System
· Microsoft Windows 10 20H2, 64 bit DISA Secure Host Baseline

Supported Video resolutions
· 1024x768 (Min.)
· 1920x1080 (Max.)

Graphics Desktop:
Hardware
· 2 Virtual CPUs (Intel Xeon Gold 6140 2.3 GHz)
· 4 GB Memory
· 150 GB Hard Drive
· 1 GB video RAM (Single core nVIDIA M10 vGrid graphics processor)

Operating System
· Microsoft Windows 10 20H2, 64 bit DISA Secure Host Baseline

Supported Video resolutions
· 1024x768 (Min.)
· 1920x1080 (Max.)

These baseline requirements and specifications are the starting point for establishing complex media VSIM functionality and capabilities requirements. Any required deviation from these standards must be documented to facilitate long-lead time planning.

To aid in determining complex media VSIM requirements, see Appendix C, which provide terminology, definitions, and examples that guide requirements development.

<Add content. 
Describe hardware requirements that deviate from baseline delivery environments and baseline virtual machine specs such as: 
Monitor size (minimum & maximum) (e.g., frame rate limitations may impact simulation)
Computing Power (minimum & maximum)
Graph card requirements (minimum & maximum)
Backup drives 
Headphones
Mobile device
Portability requirements
Computer servers>

<Add content.
Categorize as appropriate:
•	Consumables required for training LO? (Identify any equipment that would need to be replaced after each use)
•	Repairables required for training LO? (Identify any equipment that can be repaired after use)
•	Tools required for training LO? (Identify any tools or special equipment required)>

[bookmark: _Toc132110843][bookmark: _Toc132111673][bookmark: _Toc148974350][bookmark: _Toc195248423][bookmark: _Toc199768512]D1.7.2   Software Requirements
<Add content. 
Describe software requirements that differ from or are in addition to the baseline such as: 
Cybersecurity compliant Operating System (OS)
Training device software
Security software
Software used for testing
System backup and recovery software>

[bookmark: _Toc132110844][bookmark: _Toc132111674][bookmark: _Toc148974351][bookmark: _Toc195248424][bookmark: _Toc199768513]D1.7.3   Software Capabilities
<Add content.
Software capabilities describe the instruction strategies and interactions required for the Scenarios in this simulation.>

<Add content.
For simulation with multiple scenarios, include table with baseline requiremetns and overview of specific requirements per scenario that differ from the baseline. This provides an aid for estimating simulation costing.>
	Scenario List
	Feature 1
	Feature 2
	Feature 3

	Baseline
	
	
	

	Scenario 1
	Same as baseline
	
	

	Scenario 2
	
	
	

	Scenario 3 
	
	
	


[bookmark: _Toc148974205]	Table 5‑1: (U) Scenario Capabilities	


<Example for Table 5-1: 
	Scenario List
	Randomized Audio
	Randomized Text Entry
	Speed 
	Assessment 

	Common scenario attributes

	Baseline Functionality 
	Student hears the audio sound of each character and number trained in each scenario (LOs)

	Student types character or numbers in three training modes in scenarios 1, 2, and 3. 

Skeds with 250 characters randomly generated

	5 characters at 6 GPM = 30 characters in one minute
	Student continuously practices randomized blocks of data to reach: 
· 96% proficiency level 
· 85% percent correct formatting


	Specific scenario attributes

	Scenario 1 - Copying and familiarization of characters 

LOs 1.2.2 – 1.2.10 
(9 LOs) 
	Intersperse and barred characters
	Intersperse and barred characters
	See common attributes
	Intersperse and barred characters

	Scenario 2 - Morse Code Long Numbers (LNs)

LOs 1.2.11 – 1.2.12 (2 LOs)
	Long Numbers
	Long numbers
	See common attributes
	Long Numbers

	Scenario 3 – Morse Code Cut Numbers (CNs)

LOs 1.2.13 – 1.2.14 (2 LOs)
	Cut Numbers
	Cut numbers 
	See common attributes
	Cut Numbers

	Scenario 4 – Speed Building 

LOs 2.1.1 – 2.1.8 
(8 LOs)
	· Intersperse and barred characters
· Long numbers
· Cut numbers 
	Intersperse characters and numbers in data set blocks
	Speed increases from six GPMs to 20 GPMs 
	Intersperse characters and numbers in data set blocks

	Scenario 5 - Operational (Q and Z) and Procedure (PRO) Signals

LOs 3.1.3 – 3.1.4 
(2 LOs)
	· Q and Z Signals
·  PRO Signals 
	· Q and Z Signals
· PRO Signals
	· Speed is eight GPMs for both Q and Z and PRO Signals
	· Q and Z Signals
· PRO Signals

	Scenario 6 - Interpret recorded Morse code messages

LO 5.1.2 (1 LO) 
	Recorded Morse Code message with interference
	A Morse Code message

	· 
	· A Morse Code message
· 80 percent accuracy




[bookmark: _Toc148974206]Table 5‑2: (U) Synopsis of Requirements Analysis Functional Model
	Possible Complex Media Buckets
	BMMT Synopsis
	BMMT Key Data Points

	SIMPLE: Use for familiarization, recall, and application learning. 
· Models system functionality, but not system states 
· Provides only fault-free system simulation (i.e. models one or more normal operation conditions). 
· Must be significantly different from IMI 3, or else it should just be IMI 3. (Most VSIM should be at the MODERATE level just to eliminate confusion about whether it should be SIMPLE VSIM or IMI 3.)

	
	

	MODERATE: Use for application, analysis, synthesis, problem solving, and transfer of learning. 
· Models system static states within actual system tolerances and depicts some dynamic system states 
· Offers both fault and fault-free simulation of system components (i.e. models more than one normal operation conditions plus more than one fault conditions and/or degraded modes of operation). 

	BMMT Simulation Software:
· 532 hours SDIT (labs)
· 9.75 hours IFIT (prerequisites)
· 33 LOs
· 10 scenarios
· 1 virtual environment (onboard USS CORRY (SSN-1460) on bridge where workstation located) 
· 0 Faults
· 10 unique Task Statements
· 29 unique Assessment items
· 4 unique Student Interactions
Given:
Computer workstation, headset, audio of a Morse Code transmission, and a software interface.

Student is given a sked with 250 characters that are randomly generated by the software. Volume of the transmission should be adjustable to increase or decrease the sound. 

Formatting definition - Five character groupings; five letters, space (equal to 3 dits) (when they hear a pause in transmission), five letters, space and this cycle repeats for 50 groups of five letter characters. There is a time delay equal to one dit between characters. Every set of five letters is randomized each time.

	Task Statements:
1. Copy intersperse characters; Identify intersperse characters (alphabet and barred)
2. Copy Morse Code long numbers; Identify Morse Code long numbers
3. Type 20 Morse Character Groups Per Minute (GPM)
4. Copy Morse Code Operating (Q and Z Signals) character sets 
5. Copy Morse Code Procedure (PRO) Signal character sets  
6. Interpret chatter codes 
7. Perform message content analysis
8. Interpret the priority of level of message
9. Identify Morse code signals
10. Interpret recorded Morse code messages
Student Interactions:
1. Associate the tone with an intersperse or barred character, transcribe the character by typing the on the keyboard, review the character on the screen, and prepare for the next character transmission. 
2. Associate the tone with a long number, transcribe the number by typing on the keyboard, review the number on the screen, and prepare for the next number transmission.
3. Associate the tone with a cut number, transcribe the transmitted number by typing on the keyboard, review the number on the screen, and prepare for the next number transmission.
4. Correctly transcribe the transmitted character by typing the character, and prepare for the next character transmission

Unique Assessment Items:
1. 96% accuracy copying characters at 6 GPM with 85% correct formatting. 
2. 96% accuracy identifying characters at 8 GPM with 85% correct formatting. 
3. 96% accuracy copying characters at 10 GPM with 85% correct formatting. 
4. 96% accuracy identifying characters at 12 GPM with 85% correct formatting. 
5. 96% accuracy copying characters at 14 GPM with 85% correct formatting. 
6. 96% accuracy identifying characters at 16 GPM with 85% correct formatting. 
7. 96% accuracy copying characters at 18 GPM with 85% correct formatting. 
8. 96% accuracy identifying characters at 20 GPM with 85% correct formatting. 
9. 80% accuracy copying chatter at 8 GPM. 
10. 80% accuracy copying chatter at 10 GPM. 
11. 80% accuracy copying chatter at 12 GPM. 
80% accuracy copying chatter at 16 GPM. 

	COMPLEX: Use for problem-solving and transfer of learning. 
· Models complex equipment using mathematically correct component-based model 
· Accurately simulates dynamic states, faults and fault effects of individual components. 
· Models system static and dynamic response within tolerances prescribed for actual equipment. 

	
	





D1.7.3.1   Mission Profiles or Training Scenarios
Each scenario table addresses one scenario, to include the Learning Objectives (LOs) to be trained, the instructional strategy, a description of how the scenario is presented, the space/environment, student interactions, components within the scenario, faults, cues, and the method of assessment/feedback.

<Add content. 
Describe type of scenarios as applicable 
e.g., 1. Scenarios representing normal operation activities, 2. Scenarios representing preventive maintenance activities, 3. Scenarios representing fault conditions (i.e. troubleshooting/repair maintenance activities), 4. Scenarios representing degraded modes of operation, 5. Scenarios/mission profiles representing operational activities: Surface Warfare, Antisubmarine Warfare (ASW), Antisurface Warfare (ASUW), Antiair Warfare (AAW), Air Combat Maneuvering (ACM), Strike Warfare (SW), Electronic Warfare (EW), Mine Warfare (MIW), Amphibious Warfare (AMW), Ground Combat, etc., or 6. Scenarios representing administrative functions.>

[bookmark: _Toc148974207]Table 5‑3: (U) Scenario 1
	Scenario Characteristic
	Scenario 1 - <Short Title of Scenario>

	Learning Objective ID:
	

	Learning Objective(s):

	<Add content. 
See Example. For multiple LOs, align UID in left margin>

	Instructional Strategy:

Describes how the LOs will be trained.
	<Add content.
See Example. See Model, column R Instructional Flow, column W Individual vs Collective, and other columns as appropriate for data sources.>

	Description:

Describes the scenario (as presented to the students).
	<Add content.
See Example. See Functional Model, column S Scenario Description and other columns as appropriate for data sources.>

	Space/Environment:
	<Add content.
See Example, including Realistic Physics, Out-of-Tolerance Feedback, Actual Control, Modes of Operation, and References. 
See Model, column T Virtual Environment, column V Scenario Variations, column AI Faults, column AK System(s) to be Modeled, column AL Components to be Modeled, and other columns as appropriate for data sources.>

	Student Interactions:

Describes the task and subtask performed, including key interactions, cues, and faults, and the Knowledge (K)/Skill (S)/Attitude (A) for each task.
	<Add content.
See Example. See Functional Model, column M Fault Insertion, column O Student Interactions, column R Instructional Flow, column W Individual vs Collective, column AI Faults as data sources, and other columns as appropriate for data sources.>

	Assessment/Feedback:

Describes how student performance will be assessed.
	<Add content.
See Example. See Functional Model, column N  Assessment, column P Common Errors, column U Scenario Feedback, column Y reps and sets, and other columns as appropriate for data sources.>




[bookmark: _Toc148974208]Table 5‑4: (U) Scenario 2
	EXAMPLE Scenario 2 - Basic Maintenance Mode:

	Learning Objective ID:
	GM-0039-043

	Learning Objective(s):
UID GM-0039-043
	Lubricate the MK 46 MOD 2 Gun Weapon System (GWS) Azimuth Ring ("race ring") in accordance with prescribed maintenance procedures in SW360-AP-MMM-030 Rev 1, Technical Manual Organizational and Intermediate Maintenance Gun Weapon System, 30MM MK 46 MOD 2 Corrective Maintenance IAW paragraphs 9-8.50 Lubricate Azimuth Ring Assembly (procedures in paragraph 9-8.50.4 steps a through m) and 9-8.1 Align Azimuth Motor (and lubricate Azimuth Gear) (procedures in paragraph 9-8.1.4 steps a through y.

	Instructional Strategy
Describes how the LOs will be trained.
	The LOs will be trained using Instructor Facilitated Interactive Training (IFIT).
Students will use virtual interactive 3D model at their station to follow along with same 3D model on the instructor’s Multipurpose Reconfigurable Training System (MRTS) screen.

	Description
Describes the scenario (as presented to the students).
	During this scenario, the student will exercise proper application of lubricant to the Azimuth Gear and Azimuth Ring (or “race ring”).  Animations will show lubricating the Azimuth gear and the grease (Zerk) fittings at the different locations for lubricating the “race ring,” as well as video showing the Sailor pumping the grease into the fitting.  The simulation will also include a 3D model of the azimuth ring with an exploded view showing where the actual grease goes during the lubrication process.  The simulation will show the components that are being greased, where the old grease goes including the Azimuth ring gear teeth only where the Azimuth Motor Pinion Gear makes contact.
Powered off or student demonstrates powered off and locked?  After lubricating the Azimuth ring, the Sailor will then initiate Train Turret-Manual Mode (Paragraph 5-6.6.3) to full left and to full right at least three complete cycles to evenly distribute grease.  The Sailor will then proceed with removing the old grease and dirt from azimuth ring gear teeth with clean rags.

	[image: ]
MK-45 Gun Weapon System

	Space/Environment:
	CBT with animations of the turret assembly in a typical maintenance environment, video of Sailor out in the fleet completing the task; and virtual interactions with HAZMAT materials, with simulated effects.  [On ship, calm/typical environment (not emergency conditions).]  At initiation of the scenario, the student will encounter the turret in an <<unlocked/standby>> mode and must secure the turret prior to lubricating the Azimuth Ring maintenance functions and return the GWS to <<unlocked/ready-to-fire/standby>> status after completing the maintenance procedures.
[image: ]
2D/3D Graphics:  Graphic of the HAZMAT and where it is being applied.  SDS for the HAZMAT.  Turret Assy in place on the ship (preferred ship class?  Position on ship?)?  Locks?  Functionality to traverse turret (port or starboard) by rotating the handle clockwise and counter-clockwise to traverse the turret to the left or right to ensure lock is engaged?
LCS/FF:  The LCS/FF class ships contain two MK 46 GWS.  Both turrets are located aft, one on the port side and one on the starboard side.  Both point towards the stern of the ship.  The LCS/FF configuration of the MK 46 GWS configuration also includes:  Turret, Combat Vehicle, MK 1 MOD 1 (gunner’s hatch version).  [Part No. MK3010010]
LPD:  On the LPD class ships, one MK 46 GWS turret is located forward and one aft.  The LPD configuration of the MK 46 GWS includes:  Turret, Combat Vehicle, MK 1 MOD 0 (no gunner’s hatch version).  [Part No. MK4010001]
DDG-1000:  The Zumwalt class destroyers (DDG-1000) mount two MK 46 GWS as secondary weapons.  The configuration of the MK 46 GWS used on DDG-1000 is the physically the same as the LPD.  Both turrets are mounted aft of the main deck house on top of the helicopter hanger.  One faces port and the other starboard.  [Part No. MK5010001]
Motion Graphics/Animations:  Animation showing the grease (Zerk) fittings showing the different locations for lubricating the race ring.
Video:  Video showing the sailor pumping the grease into the fitting.
Object Modeling (3D Models):  3D model of the race ring with an exploded view showing where the actual grease goes during the lubrication process.  Show the components that are being greased, where the old grease goes, etc.
[image: ]
Azimuth Ring Installation (“Race Ring”) [P/N MK4090100]
[Bearing P/N AV1090700]
[image: ]
(From -030 pg. 9-731) “Locate one of two azimuth ring grease fittings (Figure 9-992, Item 1).  The other can be found 180° from first one.”  [-030 para. 9-8.50]
[image: ]
Samples of Grease Fittings (grainger.com)
Realistic Physics:  Realistic physics are needed for the grease gun and the behavior, flow, and response of the grease being pumped into the grease fitting.
Out-of-Tolerance Feedback:  Grease gun failing (air bound, broken component, wrong grease); grease fittings being rusted or damaged.
Tactile, Feel, and Haptics (Physical System Feedback):  All virtual.
Actual Controls (Physical System Controls):  Replications of performing the lubrication on the multiple grease fitting needed to develop proficiency in using hand grease pump as well as grease fitting locations in a virtual environment.
Modes of Operation:  Multiple Sailors performing lubrication of the race ring and ring gear simultaneously.
[image: ]
[image: ]
[image: ]
References:
SW360-AP-MMM-020 Rev 1, Technical Manual Organizational and Intermediate Maintenance Gun Weapon System, 30MM MK 46 MOD 2, Operating Procedures
SW360-AP-MMM-030 Rev 1, Technical Manual Organizational and Intermediate Maintenance Gun Weapon System, 30MM MK 46 MOD 2 Corrective Maintenance.
MRC:  69 GGWM N Periodicity:  S-2
MIP 4812/001 Lubricate Race Ring

	Student Interactions
Describes the task and subtask performed, including key interactions, cues, and faults, and the Knowledge (K)/Skill (S)/Attitude (A) for each task.
	The simulation will provide the functionality for the students to prepare and perform the procedures identified in SW360-AP-MMM-030 Rev 1, paragraph 9-8.50 Lubricate Azimuth Ring Assembly (specifically steps a through m in paragraph 9-8.50.4.) and paragraph 9-8.1 Align Azimuth Motor (and lubricate Azimuth Gear) (specifically steps a through y in paragraph 9-8.1.4.)
Students will perform the preparations and tag-out procedures prior to lubricating the Azimuth Ring and Azimuth Ring Gear Teeth while adhering to all warnings and safety precautions in the referenced maintenance procedures below.  For the interactive 3D model, the student will have all the following elements available to interactive with by clicking on the element itself:
1. Turn OFF turret power
2. Turn Off Turret Power Distribution Unit (TPDU)
3. TAG-OUT MK 46 Turret Power
4. Lock Turret Azimuth Lock
5. Lock Elevation Travel Lock
6. Remove Azimuth Ring Guard
7. Lubricate Azimuth Ring
8. Lubricate Azimuth Ring Gear Teeth
9. Lock Turret Azimuth Lock
10. Secure Azimuth Manual Drive Arm
11. Install Azimuth Ring Guard
12. Remove TAG-OUT MK 46 Turret Power
13. End of Tasks

GWS components, materials, and hardware to be simulated or animated:
	Part No./Item No.
	Nomenclature/Description

	<<Insert ID>>
	Turret Assembly with Control Panel

	<<Insert ID>>
	Azimuth Ring

	<<Insert ID>>
	Azimuth Ring Gear

	<<Insert ID>>
	Azimuth Gear Guard

	<<Insert ID>>
	Azimuth Manual Drive Arm

	<<Insert ID>>
	Turret Azimuth Lock

	<<Insert ID>>
	Elevation Travel Lock

	<<Insert ID>>
	Grease fittings

	<<Insert ID>>
	Lubricating gun, hand, Lever-operated, 16 OZ 12" rub hose extension & adapter kit included

	MIL-PRF-81322
	Grease, ordnance, extreme pressure MC-1210

	MIL-PRF-907
	Anti-seize Compound

	N/A
	All attaching hardware for components that must be accessed or removed.



GWS tools, equipment, and expendables to be virtually selectable and animated:
	Quantity
	Nomenclature/Description

	1
	Ratchet, 3/8-inch Drive

	1
	Ratchet, ½-inch Drive

	1
	Socket, 3/8-inch Drive, 13mm

	1
	Socket, 3/8-inch Drive, 16mm

	1
	Socket, 3/8-inch Drive, 17mm

	1
	Socket, 3/8-inch Drive, 3/8-inch

	1
	Socket, ½-inch Drive, ¾-inch, 12 Point

	1
	Wrench, Box and Open End, 17mm

	1
	Wrench, Torque, 3/8-inch Drive, 20-600 inch-pounds

	1
	Screwdriver and nutdriver set

	1
	Goggles, industrial non-vented

	1
	Gloves, 8 mil Nitrile, light use only

	1
	Cloth, general-purpose cleaning, A-A-531

	1
	Tag, safety




	Assessment/Feedback
Describes how student performance will be assessed.
	The student will have multiple attempts at completing the procedure. Record/replay of student performance will be readily available to the students.  Students’ results/responses will also be readily available to the instructor in a report form as well as a performance matrix (for individuals and as a group).  The students will know they have successfully completed this task once they have reviewed their own performance and received instructor feedback.




[bookmark: _Toc148974209]Table 5‑5: (U) Scenario 3
	EXAMPLE:  Scenario 3 - Basic Maintenance Mode:

	LO UIDs:
	GM-0039-044

	LOs:
UID GM-0039-044
	Inspect and replace the MK 46 MOD 2 GWS desiccant, purge and recharge the primary sight in accordance with prescribed maintenance procedures and MK 46 MOD 2 Gun Weapon System (GWS).

	Instructional Strategy 
Describes how the LOs will be trained.
	The LOs will be trained using Instructor Facilitated Interactive Training (IFIT).
Students will use virtual interactive 3D model at their station to follow along with same 3D model on the instructor’s MRTS screen.

	Description
Describes the scenario (as presented to the students).
	During this scenario, the student will inspect and replace the MK 46 MOD 2 GWS desiccant, purge and recharge the primary sight in accordance with prescribed maintenance procedures and MK 46 MOD 2 Gun Weapon System (GWS).  Animations will show an instructor facilitated complex media interactive 3D model with the ability to manipulate components to in order to access, inspect, remove and replace the desiccant.  Once the desiccant replacement is complete, the sight unit must be purged and charged immediately.

	Space/Environment:
	CBT with animations of the desiccant assembly in a typical maintenance environment, video of Sailor out in the fleet completing the task; and virtual interactions with HAZMAT materials, with simulated effects.  [On ship, calm/moisture free typical environment (not emergency conditions).] When this task is done out in the fleet, the Sailor is working with gas and would want to listen for the sound of leaking gas. This task is not to be performed in wet conditions (rain) due to moisture getting into the desiccant.
2D/3D Graphics:  Graphic of the HAZMAT and where it is being applied.  SDS for the HAZMAT.  Turret Assy in place on the ship (preferred ship class?  Position on ship?)?  Locks?  Functionality to traverse turret (port or starboard) by rotating the handle clockwise and counter-clockwise to traverse the turret to the left or right to ensure lock is engaged?
Motion Graphics/Animations:  Animation showing the location, inspection, removal and the replacement of the desiccant.
Video:  Video showing the sailor performing the maintenance by removing and replacing desiccant.
Object Modeling (3D Models):  3D model of the desiccant assembly/unit, sight unit with an exploded view showing where the cap, screws, washers, the application of a thin coat of grease to new O-ring and where the O-ring is seated during the replacement process. Once the desiccant replacement is complete, the sight unit must be purged and charged immediately.
[image: ]
[image: ]

	Student Interactions
Describes the task and subtask performed, including key interactions, cues, and faults, and the Knowledge (K)/Skill (S)/Attitude (A) for each task.
	Students will perform the preparations and tag-out procedures prior to the inspection, removal and replacement of the desiccant while adhering to all warnings and safety precautions in the referenced maintenance procedures below.  For the interactive 3D model, the student will have all the following elements available to interactive with by clicking on the element itself:
1. Turn OFF turret power
2. Turn Off Turret Power Distribution Unit (TPDU)
3. TAG-OUT MK 46 Turret Power
4. Lock Elevation Travel Lock
5. Remove GCP
6. Remove desiccant assembly (Figure 9-631, Item 1) from sight unit (2).
7. Remove O-ring (Figure 9-632, Item 1) from cap (2).
8. Remove two screws and flat washers from cap
9. Remove desiccant from cap
10. Apply thin coat of grease to new O-ring
11. Install O-ring onto cap
12. Align new desiccant on cap and install two screws and flat washers
13. Install desiccant assembly (Figure 9-631, Item 1) onto sight unit (2).
14. NOTE: Once desiccant replacement is complete, sight unit must be purged and charged immediately.
15. Install GCP
16. Unlock Turret Azimuth Lock
17. Unlock Elevation Travel Lock
18. Remove TAG-OUT MK 46 Turret Power
19. End of Tasks
GWS components and tools:
	Turret Assembly
Grease, Ordnance, Extreme Pressure, MC1210 (Qty: 1)
	Screwdriver, Flat Tip, 6-inch Long, 5/16-inch Tip (Qty: 1)
Tag, safety

	O-ring (Qty: 1)
	


Reference:
SW360-AP-MMM-030 Rev 1, Technical Manual Organizational and Intermediate Maintenance Gun Weapon System, 30MM MK 46 MOD 2 Corrective Maintenance.
MRC:  B7 GGWN Y Periodicity:  S-3
MIP Series:  4812 Replace Desiccant and Purge and Recharge Primary Sight

	Assessment/Feedback
Describes how student performance will be assessed.
	The student will have multiple attempts at completing the procedure. Record/replay of student performance will be readily available to the students.  Students’ results/responses will also be readily available to the instructor in a report form as well as a performance matrix (for individuals and as a group).  The students will know they have successfully completed this task once they have reviewed their own performance and received instructor feedback.



D1.7.3.2  Modeled Systems or Mission Performance Capabilities – Simulation Level
This section collects all of the <equipment/systems/performance> from the scenarios in the previous section, identifying common elements across scenarios. This section expands on individual scenario descriptions and student interactions to specify simulated performance capabilities that are under control of the student for the Simulation as a whole. 

<Add content. 
Text description and/or table as appropriate for all items that student needs to interact with, simulated visual, simulated tactile, … 
For operator, describe controls, navigation through the Simulation space if any, and interactions
For maintenance, describe equipment and components to be modeled
For administrative, 
As a self-check, ensure that these Simulation performance capabilities support the learning objectives, instructional strategies, and assessment/feedback for all scenarios.>

Table identifies the Systems and components to be modeled for each scenario.

[bookmark: _Toc148974210]Table 5‑6: (U) Systems Modeled at the Simulation Level
	Equipment/ or System(s) to be Modeled
	Components of the system to be modeled
	Applicable Scenario(s)

	External Power Cart
	Power Cord
	 Scenario NAME(s) from 3.2.1.

	
	Power Receptacle
	Scenario NAME(s) from 3.2.1.

	
	Instrumentation panel
	Scenario NAME(s) from 3.2.1.

	VCS System
	Condenser
	Scenario NAME(s) from 3.2.1.

	
	
	Scenario NAME(s) from 3.2.1.

	
	Evaporator
	Scenario NAME(s) from 3.2.1.

	
	
	Scenario NAME(s) from 3.2.1.

	
	Doghouse
	Scenario NAME(s) from 3.2.1.

	
	
	Scenario NAME(s) from 3.2.1.

	
	VCS Motor Controller
	Scenario NAME(s) from 3.2.1.

	
	
	Scenario NAME(s) from 3.2.1.

	
	Ducting
	Scenario NAME(s) from 3.2.1.

	
	
	Scenario NAME(s) from 3.2.1.

	
	Inlet Actuator
	Scenario NAME(s) from 3.2.1.

	
	
	Scenario NAME(s) from 3.2.1.

	Lighting System
	Interior Lights
	Scenario NAME(s) from 3.2.1.

	
	
	Scenario NAME(s) from 3.2.1.



<Alternatively, if not equipment-focused, the above table may be modified to be Modeled Performance Characteristics and include items below or Text descriptions of the below list can be used in lieu of the table.
 
Number of targets
Weapon system(s) or equipment
Sensor systems, e.g., radar, sonar, electronic warfare, periscope, electro-optical visual systems
Command, Control and Communication (C3)
Dynamic performance characteristics, e.g., speed, depth, altitude
Countermeasures, e.g., electronic, decoys, etc. 
Propulsion systems
Hull, Mechanical and Electrical
Limitations>

D1.7.3.3   Virtual Environment – Simulation Level

The Simulation includes a simulated physical environment (area, land, sea, weather, lighting, and audio) that provides required area and conditions to support all of the scenarios and scenario variations that will take place within the Simulation. 

<Add content. 
Describe the simulated physical environment and their conditions where the scenarios collectively take place. (i.e. on a ship, open ocean, ship space). Examples include: on ship maintenance, aircraft maintenance (O-Level), back shop/I-Level maintenance, facility maintenance, and more complex descriptions if warranted. > 

<EXAMPLE1 (simple requirements):
Indoors at a Morse code station. Simulation area is limited to submarine bridge Morse code station and wall in front. Standard submarine bridge temperature, lighting, and sounds.>

<EXAMPLE 2 (complex environment requirements):
Simulation environment includes:

Gaming Area (e.g., indoor workshop, South American continent, aircraft carrier)
Ocean conditions, e.g., ocean model requirements (specify required fidelity if different from components – sometimes environmental modeling effort does not correspond to instructional value)
Land mass simulation
Weather
Limitations
Light Levels/Sources/Quality
Audio Levels/Sources/Quality (specify any realistic verbal audio (scripts are complicated and may require significant review).  Identify any requirements for student audio vs. whether communication for this system can be conducted via written on screen text.)
Video Levels/Sources/Quality

From this list the key requirements for the simulated environment included ocean, weather, wind, and land. 
[bookmark: _Toc148974211]Table 5‑7: (U) Modeled Environment Performance Characteristics
	Simulated Environment
	Requirement

	Simulated Environment Ocean and Weather Conditions
	Simulated environment shall include a wide variety of ocean and weather conditions
· Ocean conditions shall range from calm (Sea State 1) to rough waves and swells (Sea State 6).  
· Weather conditions shall include:
· A continuum between light rain and heavy thunderstorms and lightning.  
· Varying levels of snow and icing.  
· A wide range of cloud and fog densities 
· A broad range of smoke (light to heavy) 

	Simulation of Wind Direction and Speed 
	Simulation of wind direction and speed shall be included in the simulated environment
· Wind direction and speed in the form of turbulence or wind gusts for tactile cues, aural cues and the results of wind direction and speed would be seen in the effects of objects in the visual scene.

	Land Mass Simulations
	The simulated environment shall include a wide range of land mass simulations to include:
· Urban areas (high concentration of buildings, roads, bridges, towers, power lines)
· Rural areas (streams, rivers, mountains, hills, heavy wooded, flat agricultural areas)
· Coastline
· Desert areas
· Ocean/Carrier Deck




Instructor Station Functional Characteristics (Hardware Requirements, Software Requirements, Software Capabilities)

<Add content.
Include content from DID 2.4.2.b.(6) not included elsewhere. E.g., manning, training of instructors & operators, test & evaluation of the IOS, and documentation.>
[bookmark: _Toc132110845][bookmark: _Toc132111675][bookmark: _Toc148974352][bookmark: _Toc195248425][bookmark: _Toc199768514]D1.8.1 Hardware Requirements (Informs POM decisions)
<Add content. 
If IOS is not included, state: Simulation does not include an IOS.>

<Add content. 
Provide the concept, goals, and constraints, which will control development of the IOS, include information on: 
Identify any deltas from the baseline.
Identify the IOS functions supporting the scenarios and/or learning objectives (Instructor insertions and controls and Traceability of student performance, including automated feedback)>

Standard Desktop:
Hardware
· 2 Virtual CPUs (Intel Xeon Gold 6140 2.3 GHz)
· 4 GB Memory
· 150 GB Hard Drive
· 32 MB video RAM

Operating System
· Microsoft Windows 10 20H2, 64 bit DISA Secure Host Baseline

Supported Video resolutions
· 1024x768 (Min.)
· 1920x1080 (Max.)


Monitor size – 24 inch monitors 2x
Computing Power – per baseline
graph card requirements – per baseline
Backup drives 
Headphones
Mobile devices

[bookmark: _Toc132110846][bookmark: _Toc132111676][bookmark: _Toc148974353][bookmark: _Toc195248426][bookmark: _Toc199768515]D1.8.2 Software Requirements
Cybersecurity compliant Operating System (OS)
Training device software
Security software
Software used for testing
System backup and recovery software

[bookmark: _Toc132110847][bookmark: _Toc132111677][bookmark: _Toc148974354][bookmark: _Toc195248427][bookmark: _Toc199768516]D1.8.3 Software Capabilities
The scenario(s) and LO(s) require support from the instructor. Required Simulation instructional support features include:  

<Add content. 
Identify what is needed to support the scenario or LO vs what is desired. 
The features are derived from the defined role of the instructor and the objectives of the Simulation. Identify the features that modernize training. 
Describe those features to be provided by which the instructor is able to control simulated physical events or environmental conditions to bring about desired changes in student performance.  
Typical instructional support features may include, but are not limited to:

1. Start-up, shut down, reset the system
2. Exercise initialization, i.e., setup of initial conditions such as normal operation, one or more fault conditions, one or more degraded modes of operation, etc.
3. Load, play, and pause scenarios for individual student stations or as a class 
4. Automated, preprogrammed, or manual control of training problem, scenarios or syllabus.
5. Event programming.
6. Instructor "flags," i.e., insertion of markers into simulation program for identification of events.
7. Environment modification.
8. Controller models, i.e., instructor controlled inputs of simulated conditions.
9. Cues (extracted from scenarios) which must be modified (slowed, accelerated, enhanced, reduced) to accommodate experience level of student.
10. Intelligent adversary models.
11. Malfunction selection, insertion and cancellation. 
12. Performance measurement.
a. Data (i.e., stick/rudder movement, instrument readings, threat cues).
b. Automated performance assessment.
c. Automated recording/reporting.
13. Scenario playback, replay scenario runs with play, pause, rewind, and fast forward controls.
14. Freeze and unfreeze capabilities during normal operation or playback.
15. Reset of "frozen" simulation program, i.e., re-initialization of conditions.
16. Reset scenario to a previous time without scenario re-initialization
17. Able to show instructor screen to students
18. Able to show student screen to instructor station
19. Transfer station interface control between the student station and the IOS
20. Continuously monitor student interface inputs and indicator states for each student station
21. Hard and/or electronic copy output of student performance data for debriefing or monitoring.
22. Communication, i.e., cued, recorded or selective.
23. Configure, monitor, and communicate on communication circuits
24. Crash or grounding control, i.e., control program even though crash envelope is exceeded.
25. Integrate with other software programs such as LMS or Authoring Tools 
26. Date and time stamp capabilities.>



Degree of fidelity

The Degree of Fidelity includes the importance of visual, audio, tactile, smell, and taste that are required to support the scenario/learning objectives. Detailed descriptions of fidelity per LO is on the NTP Model, 10_Learning_Analyis_Model tab. For this Simulation, the overall goals for simulated physical and simulated functional fidelity are: 

<Add content. 
Show overall goals for simulated physical and simulated functional fidelity, i.e., accuracy in detail. Reference Sections D1.2 and D1.7.3 for operational components, virtual environment, and other sections as appropriate.>

Specific areas of fidelity critical to successful achievement of learning objectives includes: 

< Add content.  
Use descriptions from NTP Model Excel sheet, tab 10 for each LO within this Simulation. Columns include: Audio Description, Visual Description, Motion Description, Tactile Description, Stimuli Description, Response Description, Format Description, Content Description, and Fidelity Requirements.>

The Learning Analysis data in the IPRD includes fidelity information for several types of fidelity. The scenarios individually may differ in level (High/Medium/Low) of fidelity, but since one Simulation includes multiple Scenarios it is important to capture the highest Scenario fidelity. This ensures that the Simulation satisfies the Scenario with the highest fidelity requirement. Table below shows the fidelity requirements from each LO and the Simulation requirement per type of fidelity in the last column.
[bookmark: _Toc148974212]Table 5‑8: (U) Simulation Fidelity
	Type of Fidelity*
	LO UID 1
Scenario 1 
	LO UID 2
Scenario 1 
	LO 3 UID Scenario 1 
	LO 4 UID Scenario 2
	LO 5 UID Scenario 2 
	Maximum across LOs for  Simulation

	Audio
	Low
	Low
	Low
	n/a
	Low
	Low

	Visual Appearance
	High
	Medium
	Low
	Low
	Medium
	High

	Visual Spatial
	
	
	
	
	
	

	Motion
	
	
	
	
	
	

	Feel Tactile
	
	
	
	
	
	

	Feel Ambience
	
	
	
	
	
	

	Stimuli
	
	
	
	
	
	

	Response
	
	
	
	
	
	

	Format
	
	
	
	
	
	

	Content
	
	
	
	
	
	


*See IPRD for fidelity definitions. 


Interfaces
<Add content. 
Describe required external interfaces with other stations, training devices, or systems, including communication networks, LMS.  
Identify standards for interfaces (e.g., xAPI). 
Identify security levels. 
Describe required internal interfaces, including IOS, software programs such as LMS or authoring tools.>

Assessment Strategy/Methodology (pretest, knowledge test, performance exam, remediation, retesting)
<Add content.
Describe success. What student interactions are measured/graded to determine if the skill has been learned?  Insert Training Goals if available. Describe whether instructor/system assesses.>

DECISION SUPPORT
Alternatives Considered
<Add content.
Describe alternatives to the VSIM that were considered. If applicable, list (or create table for) high level functional requirements compared to the training device options to support complex media selection rationale over physical training devices.>
Sensory Requirements and Media Capabilities
<Add content.
Describe or copy from Workbook/Model the sensory requirements and media capabilities used in the analysis.>

Requirements Coverage
<Add content.
Describe the degree to which this VSIM covers ELO/TLO/Courses. Show master schedule to indicate where/when the VSIM content is taught. Include master schedules of other ratings that also use this complex media.>

Cost
<Add content.
Describe costs. See F2 tables for dollar amounts. At a minimum provide a relative cost comparison with alternatives other than complex media and why complex media is the best solution.>

Conclusions (infrastructure shortfalls, staffing) 
<Add content.
Describe any additional. For example:  No NeL access for electronic classroom. Facilities needing repair such as high bay windows that leak water on training devices. Not enough classrooms but planned classroom upgrade not scheduled to be complete for several years. Logistics between sites impacts time-to-train. Simulator on site with no MILCON, but can place a container on a slab.>




[bookmark: _Toc199768517]Appendix D2: (U) VSIM <short title>
The following are required to fully describe the functional characteristics for complex media.

CONTEXT
D2.1. Assumptions/Constraints
D2.2. Operational Requirements
D2.3. Training Requirements and Objectives (KSAs and objectives)
D2.4. Proposed Training (prerequisites, flow of initial training, throughput)
PHYSICAL
D2.5. Location
D2.6. Physical Configuration
FUNCTIONAL
D2.7. Student Station Functional Characteristics (Hardware Requirements, Software Requirements, Software Capabiliities)
D2.8. Instructor Station Functional Characteristics (Hardware Requirements, Software Requirements, Software Capabilities)
D2.9. Degree of fidelity
D2.10. Interfaces
D2.11. Assessment Strategy/Methodology (pretest, knowledge test, performance exam, remediation, retesting)
DECISION SUPPORT
D2.12. Alternatives Considered
D2.13. Sensory Requirements and Media Capabilities
D2.14. Requirements Coverage
D2.15. Cost
D2.16. Conclusions (infrastructure shortfalls, staffing) 
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