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IMP SECTION 3.1 - Instructional System Development Process

3.1.1 Purpose

This section describes the Instructional System Development Process for the C-130 Aircrew Training System (ATS) training courses and syllabi of instruction.  The procedures are designed for implementation by experienced personnel with a background in courseware development, using the Instructional Systems Development (ISD) process.

3.1.2 Reference Documents

Government Documents

· AFMAN 36-2234, Instructional Systems Development, 1 Nov 1993

· AFMAN 36-2235, V1, Information For Designers of Instructional Systems (ISD) Automated Tools/What Works, 1 Nov 1993

· AFMAN 36-2235, V2, Information For Designers of Instructional Systems, 1 Nov 1995

· AFMAN 36-2235, V4, Managers Guide to New Educational and Training Technologies, 1 Nov 1994

· AFMAN 36-2235, V5, Information For Designers of Instructional Systems Interactive Courseware (ICW) Design, Development, and Management Guide, 1 Oct 1993

· AFMAN 36-2235, V6, Information For Designers of Instructional Systems Guide to Needs Assessment, 1 Nov 1993

· AFMAN 36-2235, V7, Information For Designers of Instructional Systems Design Guide For Device-Based Aircrew Training, 1 Nov 1993

· AFMAN 36-2235, V8, Information For Designers of Instructional Systems Application to Aircrew Training, 1 Nov 1993 

· AFMAN 36-2235, V11, Information For Designers of Instructional Systems, 1 Nov 1993

Lockheed Martin Documents:

· LMIS Standard Procedure Instructions (SPI)

· LMIS C-130 ATS Site Specific Procedure (to be established during ramp-up)

· LMIS C-130 ATS Quality Management System (QMS)

· LMIS C-130 ATS Statement of Work (SOW), (Paragraph 1.4)

Referenced COIs:

· COI 5.0, Courseware

· COI 5.1 Courseware Configuration Management

3.1.3 Instructional System Methodology

A standard, well-accepted ISD methodology will be applied to the development and delivery of courseware.  The Lockheed Martin Team will design, develop, update, produce, validate, verify, publish and maintain Aircrew Training curricula to achieve concurrency with C-130 ATS operation and technical manuals.  Aircrew training data products associated with all courses, including Computer Based Training (CBT), will be developed IAW our 

COIs, ISD methodology, AFMAN 36-2234 and appropriate volumes of AFMAN 36-2235.  Our experience shows that these methods are greatly enhanced with the establishment of and adherence to detailed development procedures, expert management, and precise courseware Configuration Management (CM) tracking.  A number of process and procedure guides developed in the support of other Lockheed Martin Air Force training delivery contracts will be incorporated into our C-130 ATS operations.  These include lesson development guides, with associated checklists for all elements of development; courseware development style guides; a courseware CM plan; quality assurance procedures; and a training evaluation process/software. These documents will be modified or tailored as necessary to meet the unique requirements of the C-130 ATS Program.  We will use a toolkit of standard and specially optimised ISD and training management modules based on commercially available Microsoft (MS) software programs, such as Word, PowerPoint, Excel, and Access.  In addition, we bring our extensive experience in Allen Communications (QUEST, Designer’s Edge and Manager’s Edge), multi-media, computer-based interactive courseware, and distance learning development to support future training requirements at the C-130 ATS training programs.

The Lockheed Martin Team will use a systematic, but flexible, process to plan, design, develop, deliver, and manage an effective and efficient training system.  Our process embodies the total quality concept, which continuously strives to improve the system over the development and delivery life cycle.  Our proven and ongoing experience in supporting Air Force aircrew initial and graduate level combat training system contracts at the 58th SOW (AETC) and the 16th SOW (AFSOC) demonstrates our ability to deliver and support effective and efficient training.  Courseware developed in support of the C-130 ATS will be:
· Designed to meet specific job requirements identified through training needs assessments and through a comprehensive analysis of all C-130 ATS courseware currently in use;

· Designed to train all job elements critical to successful performance;

· Designed to meet specific training objectives;

· Optimized for cost efficiency and effectiveness of training;

· Evaluated to ensure training objectives are met;

· Improved through the collection and analysis of student and instructor feedback data; and

· Delivered on cost and within established schedules: Constant revitalization of all courseware within the contract period of performance.

ISD is a cyclic and iterative process that consists of analysis, design, development, implementation, and evaluation.  Evaluation must be an active, integral part of each phase of the process and the source of continuous feedback and improvements over the system life cycle.

3.1.4 Lockheed Martin ISD Model

Designing, developing, implementing, and supporting a training system requires considerable time and effort on the part of Managers, Instructional System Developers, SMEs, and other courseware personnel.  Developers design, develop, and implement effective and efficient training, while managers control, co-ordinate, and integrate training into a total training system using the principles of Quality Improvement.  Our ISD model is designed to represent simplicity and flexibility, allowing the instructional designers and managers to develop an efficient and effective training system.  The model allows the designer to enter or re-enter the system at any stage of the process based on the nature and scope of the development, update, or revision required.

The system functions of our ISD Model, shown in Figure 3.1-1, are:
a.  Management.  The function of directing or controlling instructional system development and operations.

b.  Administration.  The function of day-to-day processing and record keeping.

c.  Delivery.  The function of bringing instruction to students.

d.  Support.  The function of maintaining all parts of the system.

e.  Evaluation.  The function of gathering feedback data through formative, summative, and operational evaluations to assess system and student performance.
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Figure 3.1-1.  Our Team's ISD Model has Proven Operational Performance.

Our team's operational success in ISD is ensured by four key elements: the right model, the right planning, the right tools, and the right processes.  First, our ISD processes are carefully planned at the macro level to use our team's resources in the most efficient manner.  Work flow and lead-time resource allocations are carefully examined prior to actual project implementation.  Our micro level production planning ensures all ISD products and support will be produced on time, on cost, and at the highest quality.  Second, our C-130 ATS Team incorporates flexible, tailored, and responsive methods that ensure ISD products and support are instructionally sound and meet the highest standards of customer satisfaction.  Our products are validated through our extensive client/server-based evaluation program.  Third, we bring an innovative training development team (TDT) concept of operations to the C-130 ATS program.  Our TDTs contribute the broad spectrum of skills and experiences gained through our other successful training programs.  The TDTs are directly empowered, equipped, and accountable for mission success throughout the ISD activities. Figure 3.1-2 illustrates our belief that good ISD is founded in a flexible, but disciplined process.  Note that our process emphasizes a total training solution, and includes the requirement to train the instructors and SMEs concurrently with developing and delivering products and support to the trainees.
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Figure 3.1-2.  Our C-130 ATS Team ISD Concept of Operations
(Emphasizes a Total Training Solution Developed by Well Trained and Well Equipped TDTs)

The Lockheed Martin C-130 ATS Team has extensive experience in developing and delivering high-quality training and instructional delivery systems throughout the world.  The success and cumulative lessons learned from these has resulted in use of carefully sized and structured, multi-level, multi-disciplined training development teams (TDT). Figure 3.1-3 illustrates our TDT concept and the qualifications and interrelationship of team personnel.  For courseware with associated training device requirements, a systems engineer will directly augment the core TDT.

Lockheed Martin’s TDT includes all the dedicated courseware development personnel assigned to the C-130 ATS.  We correlated the functional “job titles” from the other programs we operate with the current job titles in use at LRAFB as much as possible; TDT positions and major responsibilities are outlined below. As part of the TSSC Revision and Maintenance level of effort, our core TDT will consist of –

· Training Manager.  The Training Manager is a qualified Instructional Development (ID) specialist, and is primarily responsible for establishing and managing the processes and procedures used by the TDT to revise, maintain, and develop new courseware products.  The Training Manager, as part of the TSSC and Program Staff, coordinates courseware and curriculum activities with other TSSC divisions, with particular attention to concurrency activities that may impact accuracy and applicability of courseware products.  He provides estimates of the man-hours, budget, and other factors to support additive courseware development efforts required throughout the contract life.

· Dedicated Subject Matter Experts.  Five Subject Matter Experts (SMEs) are assigned as permanent members of the TDT (Pilot SME (2), Navigator SME, Flight Engineer SME, and Loadmaster SME), and meet all the qualifications of the respective CCAI position.  These dedicated SMEs coordinate the courseware support and revision activities of the line CCAIs assigned as functional SME for each courseware item.  They “speak the language” of the line instructor, and ensure the proper interpretation and emphasis is applied throughout the courseware process.  We have found that dedicated SMEs preclude making every line CCAI an “expert” in ISD processes, and keep the process flow on track without excessive reliance on line instructors for routine technical input.

· Technical Editor.  Our Technical Editor manages publication/reproduction procedures for all courseware products and media, and provides an internal Quality Control and Configuration Management function.

· Computer Based Training (CBT) Specialist.  The CBT specialist will have experience in programming and authoring languages, and will develop interactive courseware products.

· Graphics Artist.  The Graphics Artist will be skilled in graphic applications and word processing, and will develop and revise graphics for paper-based and CBT lessons and lecture materials.

· Training Analyst.  The TA is the educational expert complimenting the CCAI/SME technical experts.  The TA designs courseware products using the formal ISD process, including media selection, objectives and testing development, and Training/Operational evaluation processes.  The TA coordinates with CCAIs and SMEs to ensure technical accuracy of all courses and lessons.

Our Training Development Team is fully staffed to support the current revision and maintenance courseware efforts defined in the RFP.  The TDT will be augmented as necessary in response to additional courseware development tasking issued through contract modifications.  For example, when the C-130 AMP modification is implemented, a major courseware development effort will be required.  Additional courseware personnel will be assigned and integrated into our TDT structure to accomplish this development effort as part of the AMP upgrade.  We also proposed that permanent TSSC courseware (and engineering) staffing levels be reviewed and adjusted annually in response to changing Air Force requirements (Volume 2, Section 6, Paragraph 3.1.3).
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Figure 3.1-3.  The C-130ATS Courseware Development Team
(Provides Multi-disciplined, Multi-level Training Personnel Capable of Direct Support and Development) 

Our Lockheed Martin team has the ability and experience in assimilating a variety of ISD-related product formats and configurations and effectively converting and standardizing them into modern, supportable software configurations. Courseware and training products for the C-130 ATS will be reviewed in a phased approach at least semiannually and updated as required and as prioritized by Courseware Configuration Working Group (CCWG) described later in this process.

 To support this total training systems solution for C-130 ATS, personnel resources and extensive technical capabilities are an integral part of our C-130 ATS capabilities (Figure 3.1-4).  Success depends on the retained training knowledge, experience, and motivation of the people who provide the management, ISD support, and training delivery.  The Lockheed Martin Team will staff the C-130 ATS program with qualified and motivated personnel who have extensive experience in supporting the C-130 ATS and other military training programs.
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Figure 3.1-4.  Our C-130ATS ISD Team's Technical Approach
(Provides Integration of ISD and Systems Engineering) 

3.1.5 Management Process

During development of the training data products, we use common support processes for quality assurance, metrics, scheduling, test, and risk management.  These processes were developed and used on other training-related programs such as Mission Training Support System (MTSS), C-130J and Special Operations Forces (SOF) ATS programs.

Quality - The quality control/assurance task remains the same regardless of phase.  Each deliverable must follow the procedures set for the ISD phase, as shown in Figure 3.1-5. Quality assurance provides both process and product testing of ISD tasks.
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Figure 3.1-5.  Our Quality Assurance Activity
(Ensures Each Phase Follows Procedures, and that Product Meets or Exceeds the Requirements)

For example, in the design phase, the quality review ensures that the training task data collected in analysis is applied to selection of media and instructional strategies.  The documented design process requires that at least one learning objective is developed for each training task, at least one learning event and media type is selected for each learning objective and traced back to the training task, and an instructional strategy is specified for each learning event.  Quality assurance reviews in the design phase ensure that the products of the lesson strategy documentation include each of these items.  Checklists devised by the lead instructional developer allow the quality review to ensure that the learning events and instructional strategies are appropriate for the tasks to be trained.  The lead instructional developer reviews the lesson strategy document if the learning event or instructional strategy selected for a specific task does not fit within the checklist guidelines.  The issue is resolved prior to release of the lesson specification.  Quality control is discussed in more detail in Quality Assurance Plan.

During development, quality assurance compares lesson strategy to each checklist specifically designed for that media to ensure each item:

1) Supports learning objectives

2) Meets the lesson strategy specified in the design phase

3) Uses methods consistent with the principles of effective learning

4) Is interesting and meaningful to maintain trainee attention

5) Requires trainee participation

6) Is developed using expert content validation.

Quality assurance reviews are conducted on each item of training material prior to release of those items for formative evaluation.

3.1.6 Courseware Configuration Working Group (CCWG)

All requests for changes will be referred to the CCWG for consideration, approval, and monitoring.  For additional details on the CCWG, see the Configuration Management Process, Section 3.3.  It is imperative that all courseware (electronic media, syllabus materials, and student/instructor materials) be considered when modifying lessons or the syllabus. Success depends on a close working relationship with government courseware experts/SME’s. The procedures in this process are based on proven policies currently in use at other Air Force training sites supported by Lockheed Martin Information Systems (LMIS).  They have been tailored in this process for the C-130 ATS.

ISD Personnel 

The Lockheed Martin Team will staff the C-130 ATS ISD process with qualified and motivated personnel who have extensive experience in supporting this and similar military training system.  Our simplified Training Development/Delivery Team approach ensures that our capability to attract, train, and maintain an excellent work force to support high-profile training programs will continue for the C-130 ATS program.

3.1.7 Responsibilities

3.1.7.1 The Training Manager’s responsibilities include, but are not limited to:

· Managing the overall Lockheed Martin training development.

· Assigning courseware personnel as needed to modify and/or develop training material in accordance with Air Force requirements.

· Chair the C-130 ATS Courseware Configuration Working Group. (CCWG)

· Identify cost, schedule, and other resource constraints that may impact courseware development/modification.

· Attend Air Force meetings as the overall C-130 ATS Contractor CCWG representative.

· Monitor courseware modifications and development to ensure cost effective training analysis, design, and development.

3.1.7.2 Training development personnel responsibilities include but are not limited to:  

· Modify existing C-130 ATS training materials.

· Develop new training materials for the C-130 ATS.

· Design and develop tests and testing strategies.

· Coordinate modifications and new development with C-130 ATS and AF SMEs.

· Serve as C-130 ATS contractor representatives at the Courseware Configuration Working Group (CCWG), and participate in all aspects of the training change process as directed.

· Deliver the highest caliber of academic training in the classroom and trainer environment.

3.1.8 Instructional Systems Process

A standard ISD methodology based on the model outlined in the executive summary of this process will be applied to the development and maintenance of courseware. Figure 3.1-6 shows our comprehensive ISD methodology including the input and output requirements for the broad spectrum of potential courseware products currently applicable to the C-130 ATS program and potential future requirements.

C-130ATS Courseware Development Process

The Lockheed Martin TDT supporting the C-130 ATS uses processes and procedures primarily developed as part of our AETC managed MTSS courseware development and training system support contract.  These procedures were certified under ISO-9001.  They consist of comprehensive checklists and work instructions for each process step.  This guides TDT actions during the various phases and also explains step interrelationships with other contractor courseware and Government personnel.  This overall process is contained in an Instructional Change Proposal Book that has proven highly successful in maintaining courseware for the AETC,  58th SOW training programs. These courses consist of 69 syllabi of instruction, with over 2000 lessons, 1000 hours of CAI/CBT, 30,000 graphics, and 500 hours of video production.

While completely accessible in digital form on the C-130 Local Area Network (LAN), a hard copy of the Instructional Change Proposal Process book will be located in the applicable C-130 ATS courseware development area, and will be updated semiannually to incorporate new/changed processes and procedures.  This document details the steps to produce the anticipated and approved courseware material changes and provides a timetable for maintenance.  All contractor TDT personnel will certify and review the book semiannually.  Experience shows that it is imperative to coordinate and receive customer approval of changes and priorities.  The Government coordinated/approved courseware development schedule will be stored and located in both the digital and hard copy Instructional Change Proposal Process book.  The courseware change and revision process is outlined in Figure 3.1-7. This checklist-based process detailed in Figure 3.1-8, will be followed by all Lockheed Martin TDT personnel supporting the C-130 ATS.
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Figure 3.1-7.  The C-130 ATS Instructional Change Proposal Process
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This easy-to-follow and documented process provides traceable, verifiable courseware in a configuration managed status.  To update and maintain the concurrency of courseware while ensuring future configuration management, a proven and Air Force (AETC/AFSOC) accepted training change process will be used.  This provides a structured process for constructive change and improvement.  Lockheed Martin will use this proven process to translate the large amounts of multi-level analysis, design, development, implementation, and evaluation data from our shared automated databases into responsive configuration-managed training system improvements.  Most important to this process is the ability for any training participant or customer to effect change through this training change process as shown in Figure 3.1-9. This process can be managed and tracked by another module of the proposed C-130 ATS TMS.  Change generated by new training requirements, customer input and evaluation data is effected through the training change process and documented with monthly or quarterly reports, submitted as required.

[image: image7.wmf]THE C-130 ATS

 

ICP 

PROCESS

FEEDBACK DICTATES

CHANGE

ICP

IS PREPARED 

CONTRACTOR OR GOVERNMENT

CCWG

EVALUATESTHE ICP

(YES/NO)

TMS COMPUTER DATA

BASE TRACKS ICP

UNTIL INCORPORATED

ICP


Figure 3.1-9.  A Flexible but Disciplined ICP Process
(Implemented to Support all Aspects of the C-130 ATS Courseware Development Program)

The start of the training change process is the Instructional Change Proposal (ICP), Figure 3.1-10, which inputs any proposed change data.  This normally comes from the SME or lesson instructor.  However, changes may result from student inputs (e.g. critiques), student test results, evaluation data, or contractor TDT personnel, etc.  These requests for change are documented on a ICP form coordinated with the AF CCWG and forwarded to the contractor courseware team.  The ICP will be logged and entered into a tracking database.  The Training Analyst (TA) will review the change and estimate the hours to complete the change.  ICPs will meet a combined Air Force/contractor training change board to approve/disapprove the change and to prioritize contractor work in light of Air Force requirements.

On approval, the ICP is entered into the production cycle.  This process may differ depending on the type of lesson and change.  For example, a flight or simulator lesson will probably have significantly different development tasks from an Electronic-based lecture discussion lesson.  The TA will assign resources and define steps in the process to accomplish the task.  The TA will coordinate the work and is responsible for lesson on-time production.  Embedded in the process are quality controls and quality assurance steps that guarantee quality lesson production.  Courseware that requires evaluation will be placed into formative and/or summative evaluation based on the ICP direction.  This process has proven effective over the course of 7 years of development accomplished in concert with the Air Force.  It provides the needed discipline combined with accurate configuration management to promote constant improvement in the training program while at the same time ensuring the validity and traceability of all courseware and training data in the C-130 ATS.
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Figure 3.1-10.  The ICP Form that Documents Proposed Courseware Changes.
3.1.9 Courseware and Training Products

Developing and supporting instructional materials is time consuming and exacting. Ensuring quality final products require an efficiently and effectively structured development process.  Teamwork, development skills, a well-defined computer network, and a well-defined plan are critical to success.  The type and number of activities in the process depend on the specific instructional materials and the state of the existing training material or support equipment.  Individual team members can work on several training data products simultaneously as long as the information flow between products is respected, and all essential information is obtained before critical decisions are made.

All new development courseware and all modified courseware produced under this process are designed to interact and function within the existing Air Force learning center, classroom, simulator, and aircraft based curriculum.  All courseware modules will be fully compatible with the ongoing training program.  All modified and developed courseware will reinforce and supplement the classroom and simulator instruction, and aircraft events conducted by Air Force instructors.

Thorough communication between the Lockheed Martin Training Development/Delivery Team and the Air Force instructors, SMEs, and QAR personnel is necessary and is encouraged at all times to successfully accomplish contractor/Government integration and to achieve total customer satisfaction with all courseware and training products.  We encourage the involvement of the Air Force SME along with the Lockheed Martin SMEs for technical review, consultation, procedures, mission-related information and review of deliverables.  SMEs will have experience in the technical subject matter of the courseware they are assigned responsibility for.  Lockheed Martin has an Air Force approved SME training course available for use at the C-130 ATS.  This short tutorial provides the SME with the basics of the ISD process, how the SME/QAE/Contractor process works, and how to get the best product and support out of the SME process.  Lockheed Martin C-130 ATS instructors will receive this training in support of their SME duties.  If desired by the government, it can be provided to C-130 ATS military SMEs and QARs.

Analysis

The analysis phase documents the information required to identify the training needs and initiate a media selection for each learning objective.  Assessment of existing training and courseware for each similar system and assessment of the latest training media for application to that situation is conducted by the Lockheed Martin TDT in concert with the SMEs.  Updated or developed analysis reports should include definition of the training requirement, identification and classification of data sources, data collection methods and analysis, and finally the documentation of the current and required training solutions.  This is the critical phase which determines if training is actually required and how it will be designed and implemented. 
Design

The design phase is conducted with the TDT focusing on the steps required to make preliminary and final recommendations for the revised or new instructional delivery products and to define instructional content both course and lesson level. The TDT and lead instructional developer develop the test package, courseware design strategy, and lesson strategy. The key is to develop the right training content within the overall scope of the instructional requirements and training budget.  This phase results in training objectives, exams that measure these objectives, training methods, media, and delivery strategies. Examination packages will be initiated as part of the design phase and continue into the development phase.  Conferences are held to brief the preliminary and final recommendations with the Air Force.

Development

The Development Phase requires the modification and/or new development of all related training materials.  Materials produced in this phase include the course syllabi, examination packages, lesson overviews, lesson 

plans, and lesson presentations.  After the training materials are developed, they will be fully validated for their individual and integrated contribution to the total training system. This validation process will involve the involvement of students and instructors in actual training environments.  The process of evaluation, described in Section 3, Operational Evaluation Process, is continuous and will apply to all active training materials and support throughout their operational use at the C-130 ATS.  The TDT will operate as a cohesive unit throughout the development phase.  The SME contributes technical expertise, the concurrency engineer provides updates to aircraft modifications, the TA utilizes instructional design expertise, knowledge of form, and strategy.  The TA, graphic artist, typographer, and editor will apply their technology and ISD skills throughout this phase working in concert with the contractor team and with our Air Force training partners.  No team member will work in isolation; each will work with the inputs of others to produce high-quality training materials and support effective documentation and configuration management providing effective future revision and improvement based on the evaluation and change process. 
Implementation

Implementation commences upon delivery of the accepted training materials to the C-130 ATS.  The contract instructors will conduct the appropriate lesson trials and validation efforts.  Lockheed Martin will implement changes to the training materials prior to final lesson acceptance.  The new or modified courseware will then be placed into configuration management and incorporated into the C-130 ATS formal school curriculum and undergo continuous student and instructor evaluations, critiques, and assessments.  All personnel will continue to analyze the operational performance of all training materials and submit recommended changes to the Courseware Working Group.

Evaluation

The training evaluation process verifies and validates the processes and products of a training program and assesses the impact of the training in the operational environment.  Evaluation is a continuous process that begins during the analysis phase of ISD and continues through the life cycle of the training programs we develop and support.  Content validation occurs during the analysis, design, and development phases of the ISD process.  Formative evaluation of processes and materials is an internal evaluation conducted during the development phase through individual and small group trials.  On-site internal and off-site external summative evaluation occurs before graduation and continues after graduation as post-training evaluation.  The entire process measures continuously and collects verification data followed by results data at four levels of reaction, learning, behavior transfer, and organizational impact.  Details of the Evaluation Program are contained in the Operational Evaluation Plan.

3.1.9.1 Courseware Quality Assurance

To ensure quality final products requires teamwork and the Training Quality Assurance Engineer (QAE) will be an integral part of the courseware development team.  Quality processes utilized by the Training QAE are defined in the Software/Courseware Quality Assurance Process of the System Engineering Management Process, section 3.5.
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