Background

The Department of Labor (DOL) developed an advanced manufacturing competency model portrayed as a nine-tiered pyramid as shown in the figure below. The DOL effort established Tiers 1 through 4 as a collection of competency areas represented by blocks on the manufacturing competency model pyramid. The competency elements for each of these four tiers embody a list of skills, knowledge, and abilities considered necessary for successful performance in manufacturing.  
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DOL’s Advanced Manufacturing Competency Model

Tiers 1 through 3 represent the foundational competencies that apply to all manufacturing industries.  They consist of—

· Personal effectiveness competencies,

· Academic competencies, and

· Workplace competencies.

Tier 4, industry-wide technical competencies, equates to the cross-cutting technical skills, knowledge, and abilities required for manufacturing. The DOL model provides greater detail (to include critical work functions and technical content areas for both entry-level and technician-level practitioners) for the Tier 4 competency areas. The DOL effort only populated Tiers 1 through 4. The remaining tiers, Tiers 5 through 9, are intended to be sector specific; the associated competency areas have not previously been defined. 

Objective
This study seeks to populate Tiers 5 through 9 of the DOL model to develop an aerospace and defense manufacturing competency model (ADMCM) that applies to both in-house government personnel and private industry personnel.

Based on input from numerous employers (both within government and private industry), industry associations, and academia (including training providers and certification organizations), this study will determine the competency categories to be reflected  by Tiers 5 through 9 and the competency areas and associated competency elements within those tiers for the aerospace and defense (A&D) industry sector.   
Initial Development of Tiers 5 through 9 for the ADMCM

During the 2010 time frame, the functional leader for the Production, Quality, and Manufacturing (PQM) acquisition career field for the Department of Defense (DOD), with advice and support from the chair and members of the PQM Functional Integrated Product Team (FIPT), had been developing a new competency model for the PQM workforce. Although the work was never finalized, a nearly complete draft competency model was produced. 

A National Defense Industrial Association (NDIA) workforce subcommittee formed Joint Committee on Systems Engineering and Manufacturing used DOD’s previously developed draft competency model as a starting point in NDIA’s effort to evaluate the key knowledge, skills, and abilities needed in the DOD workforce in order to be able to drive the execution of manufacturability-producibility activities earlier in the acquisition process. That effort resulted in some revisions to the draft competency model. 

This initial work of this study effort leveraged the previous work of the PQM functional leader and FIPT, NDIA, and a manufacturing and quality assurance document produced by the Air Force in order to identify the competency areas and elements necessary to populate Tiers 5 through 9 of the ADMCM. For example,

· The draft competency model work of the PQM functional leader and FIPT and NDIA were compared to DOL’s ADMCM
· Additional competency elements were extracted from an Air Force document focused on providing guidance to individuals assigned to the manufacturing/quality function or other functional disciplines involved with manufacturing or quality issues. The document identifies and describes manufacturing and quality assurance activities.  For some of the most critical processes, the documents includes the purpose, roles and responsibilities, key steps, available tools, and lessons learned functional experts.  

The competency elements identified through the review of those materials were then grouped into competency areas and ADMCM tiers through the use of affinity diagrams.  The ADMCM tiers and competency area and elements were further refined by material captured in DOL’s Aerospace Industry Competency Model (AICM), which contains the following material that is not included in the DOL ADMCM: 

· Tier 2, Academic Competencies, includes an Engineering and Technology competency area.

· Tier 3, Workplace Competencies, includes an Innovation and Invention competency area that contains much more information than the Adaptability/Flexibility competency area in Tier 3 of the ADMCM.

· Tier 4, Industry-Wide Technical Competencies includes three competency areas not found in Tier 4 of the ADMCM―Aerospace Fundamentals, Design and Development, and Aviation Maintenance. These three competency areas were modified and incorporated into Tier 5 of the ADMCM. The remaining three competency areas in Tier 4 of the AICM―Products and Parts Manufacturing, Project Management and Quality Assurance, and Environmental Safety and Health―have analogs in Tier 4 (and Tier 7 for Project Management) of the ADMCM. For these three areas, there may be some elements of the AICM that could be used to enrich the ADMCM.

A series of unpublished and published Army documents were considered as a basis for additional modifications.  These documents focused on quality engineering, but at a level of granularity too fine to be used for changes to the population of Tiers 5 through 9 of the ADMCM.  

 The 1 April 1998 Secretary of Defense report to Congress identified and described an urgent need to transition the workforce to meet the needs of a future acquisition environment. One of the studies launched as a result of that report determined the competencies that the workforce will need to operate successfully in the future environment. The results of that study were used to make some additional refinements to the ADMCM competency elements.
The final set of changes to the tiers, competency areas, and competency elements were derived from the SME body of knowledge (BoK). The SME BoK identifies four areas of knowledge required of manufacturing professions:

· Materials and manufacturing processes;

· Product, tooling and assembly engineering;

· Manufacturing systems and operations; and

· Manufacturing competitiveness.

There are ten topics within these four areas. Even though the SME Bok represents higher levels of expertise than that portrayed by Tiers 1 through 4, the majority of these topics were found to already be included in Tiers through 4; however several of the ten topics did inform the development of additional competency areas and competency elements for Tiers 5 through 9 of the ADMCM. 

· The resulting tiers constructed by this effort are—

· Not hierarchical as the DOL pyramid structure conveys

· Not every competency element applies to every job. 

The competency elements should—

· Be tailored to the specific work situation. 

· Not be classified as applying to strictly industry or strictly government.

All competency elements have been expressed in the form of a sentence clause. Current draft version of Tiers 5 through 9 will be sent out about a week before the meeting.
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