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Acronyms Used In This Document

The following list defines acronyms used throughout this document. 

	Acronym
	Definition

	AATS
	Advanced Air Traffic Systems

	ATC 
	Air Traffic Control

	ATCOV
	Air Traffic Color Vision Test

	ATCS
	Air Traffic Control Specialist

	AT-CTI
	Air Traffic Collegiate Training Initiative 

	ATO
	Air Traffic Organization

	ATOS
	Advanced Tech Ops Systems

	ATS
	Air Traffic Services

	AT-SAT
	AT Selection and Training Test

	DFS
	Deutsche Flugsicherung 

	DPG
	Design Process Guide

	EEG
	Electroencephalography

	ERAM
	En Route Automation Modernization

	FAA
	Federal Aviation Administration

	FRMS
	Fatigue Risk Management System 

	FY
	Fiscal Year

	HF
	Human Factors

	HSI
	Human Systems Integration

	I&TP
	Individual and Team Performance

	IAD
	Institute of Ergonomics 

	NARP
	National Aviation Research Plan

	NAS
	National Airspace System

	OA
	Operational Assessment

	OCC
	Operations Control Center 

	OMB
	Office of Management and Budget

	PI
	Principal Investigator

	PMO
	Program Management Office

	PS&T
	Personnel Selection & Training

	R&D
	Research and Development

	RE&D
	Research, Engineering & Development

	RMM
	Remote Maintenance Monitoring

	SHARE
	System for Human Factors Assessment and Readiness Evaluation

	TCRG
	Technical Community Requirements Group

	TO
	Technical Operations

	TOFRM
	Technical Operations Fatigue Risk Management 

	TRACON
	Terminal Radar Approach Control

	TRL
	Technology Readiness Level


1. Purpose
This document maps FY 2013 HF Research, Engineering & Development (RE&D) Portfolio research projects to the National Aviation Research Plan (NARP), details the Human Factors research project lifecycle, and lists ongoing research activities. The Air Traffic Control (ATC) / Technical Operations (TO) Human Factors (HF) Research and Development (R&D) Plan outlines fiscal year (FY) 2013 research projects and program processes managed by the Human Factors Research and Engineering Division (ANG-C1) Program Management Office (PMO) in the Federal Aviation Administration (FAA). 

The NARP describes the FAA’s research portfolio by outlining the agency’s mission, vision, and goals, which together work to define the scope of research and development within the FAA (FAA, 2011). This R&D plan documents the efforts currently underway by ANG-C1 to realize those goals. 
1.1. HF RE&D Portfolio Goals
The ATC / TO HF program supports NARP R&D goals which are aligned with Flight Plan goals. These publications highlight a necessity for increased safety and greater capacity in the National Airspace System (NAS). R&D performers support these goals through the development and execution of sponsored research projects. Results of these projects address identified knowledge gaps and reduce the operational shortfalls, thereby supporting FAA strategic goals and initiatives. ANG-C1 supports these goals through four HF RE&D research portfolios: Advanced Air Traffic Systems (AATS), Advanced Technical Operations Systems (ATOS), Personnel Selection & Training (PS&T), and Individual & Team Performance (I&TP). Each portfolio consists of projects that are generated from research requirements. The following descriptions illustrate the goal and objective of each portfolio:
· Advanced Air Traffic Systems:
AATS research supports proposed technology that provides benefit to controllers and maintainers as well as the development of relevant system standards. This will help to maximize human and system performance by testing innovative air traffic concepts and technology. 
· Advanced Technical Operations Systems:  ATOS research supports efforts to effectively manage the needs of the NAS operational and maintenance infrastructure. 
· Personnel Selection & Training:  PS&T research is centered on selecting personnel who possess the knowledge, skills, and abilities required for ATC system job performance. Additionally, this research focuses on defining performance requirements and objectives. Research concentrated on selection and training will improve the quality of air traffic service providers and decrease attrition rates.
· Individual & Team Performance:  I&TP research focuses on identifying contributing causal factors to human error in air traffic accidents and incidents and reducing human error as well as the improvement of human performance within the air traffic system. Mitigation of environmental and individual factors will enhance the ability for air traffic service providers to perform required tasks with improved safety, accuracy, and methodology that builds on HF RE&D program goals. 
2. HF RE&D Portfolio Projects
ANG-C1 research efforts directly map to the NARP R&D Goal 3 and coordinate with Goals 4 and 8. 
· Goal 3: High Quality Teams and Individuals aims to demonstrate improvement in air navigation service provider efficiency and effectiveness through automation and standardization of operations, procedures, and information by 2016. 
· Goal 4: Human-Centered Design will demonstrate that operations, procedures, and information can be standard and predictable for users at all types of airports.  
· Goal 8: Situational Awareness focuses on demonstrating common, real-time awareness of ongoing air operations, events, crises, and weather in all phases of flight and at all types of airports by pilots and controllers. 
Following is a table of active research projects. Detailed information can be found for each project in Appendix A: HF RE&D Portfolio Project Descriptions

Table 1: ANG-C1 Active HF RE&D Research Projects

	Project Title
	Portfolio
	Goal #
	BLI
	Sponsoring Organization
	Performing Organization
	FY Start
	FY End
	Page #

	Design Process Guide
	AATS
	4, 3
	A11-i
	ANG-C1
	NIA
	FY 10
	FY 14
	12

	An Inventory, Analysis, and Design Standard for Alarms and Alerts in FAA Airport Traffic Control Towers
	AATS
	3
	A11-i
	AJM
	ANG-C1
	FY 11
	FY 13
	13

	Further Evaluation of Standard Color Palette for ATC Displays
	AATS
	4, 3
	A11-i
	ANG-C1
	ERAU
	FY 12
	FY 14
	14

	Air Traffic Control Markings and Symbology Standard
	AATS
	3
	A11-i
	AJM
	NIA
	FY 07
	FY 13
	15

	Update the Human Factors Design Standard
	AATS
	3
	A11-i
	ANG-C1
	Contractor
	FY 11
	FY 15
	16

	ATC Color Standard
	AATS
	4, 3
	A11-i
	ANG-C1
	ERAU
	FY 11
	FY 14
	17

	Standardization of Graphical User Interface
	ATOS
	4
	A11-i
	ANG-C1
	TASC
	FY 13
	FY 14
	18

	HF Standard: Abbreviations and Acronyms for the Tech Ops Environment
	ATOS
	4, 3
	A11-i
	AJW
	Booz Allen Hamilton
	FY 12
	FY 13
	19

	Tech Ops Symbology Standard
	ATOS
	4, 3
	A11-i
	AJW
	Jenius
	FY 09
	FY 14
	20

	HF Standards for Tech Publications Used by Tech Ops
	ATOS
	4, 3
	A11-i
	AJW
	TASC
	FY 12
	FY 14
	21

	Dynamic Comprehension: Time on Position and Mental Fatigue
	I&TP
	8
	A11-i
	AJI
	AAM-520
	FY 09
	Ongoing
	22

	Organization Development in Operations Command Centers (OCCs)
	I&TP
	3
	A11-i
	AJW
	AAM-520
	FY 09
	FY 14
	23

	Education/Communication Development and Evaluation of Fatigue Interventions in Tech OPS
	I&TP
	3
	A11-i
	AJI
	AAM-520
	FY 11
	FY 14
	24

	Fatigue Risk Management System Education, Communication, and Evaluation with Air Traffic Control 
	I&TP
	3
	A11-i
	AJI
	AAM-520
	FY 11
	FY 15
	25

	Profile Analysis of Basic Work Rest Cycle during the Controller Duty day
	I&TP
	3
	A11-i
	ANG-C1
	AAM-520
	FY 11
	FY 13
	26

	Evaluating the Effectiveness of Schedule Changes for the Air Traffic Services Providers
	I&TP
	3
	A11-i
	AJI
	NASA AMES
	FY 09
	FY 13
	27

	HF of Causal Relationships between Periodic and Corrective Maintenance
	I&TP
	3
	A11-i
	AJW
	Jenius
	FY 10
	FY 15
	28

	AT-SAT: The Longitudinal Validation of the Air Traffic Selection and Training Test Battery
	PS&T
	3
	A11-i
	AJI
	AAM-520
	FY 06
	Ongoing
	29

	Concurrent Validation of the AT-SAT for Placement
	PS&T
	3
	A11-i
	AJG
	AAM-520
	FY 07
	FY 13
	30

	Improving ATCS Selection from Sources other than the General Public
	PS&T
	3
	A11-i
	AHR
	AAM-520
	FY 11
	FY 15
	31

	Selection Tests for Air Traffic Specialists
	PS&T
	3
	A11-i
	ANG-C1
	AAM-520
	FY 11
	Ongoing
	32

	Update and Deploy Practical Color Vision Test for ATCS Applicants
	PS&T
	4, 3
	A11-i
	AAM
	AAM-520
	FY 08
	FY 13
	33

	Assessing the Operational Assessment Process
	PS&T
	3
	A11-i
	AJG
	AAM-520
	FY 12
	FY 15
	34
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3. Research Project Lifecycle

All research projects advance through four stages in their lifecycle. The four stages are:

1. Requirements Definition

2. Research Budget Appropriation

3. Research Execution

4. Knowledge Transfer and Implementation
3.1. Stage One: Requirements Definition

The research project lifecycle begins with the identification of an operational need for research which warrants investigation. The need for human factors research can be identified by programs, workgroups such as the Technical Community Requirements Group (TCRG) meetings, technical reports, technical organizations within the FAA, and other sources. The final product of this stage is a requirements statement.

A requirements statement consists of five defined parts:

5. Shortfall / Knowledge Gap

6. Benefit

7. Product

8. Schedule

9. Product Use

The identified shortfall / knowledge gap states the need for research. The benefit describes the advantage in closing the shortfall / knowledge gap. The product is the deliverable fulfilling the requirement that generated the research. The schedule indicates when the final product is due. How the product will be used is required to ensure successful implementation into the NAS. A complete requirements statement is required for authorization and funding of each project.

3.1.1. Requirement Evaluation 

Research requirements are evaluated by the Program Managers and are prioritized according to established criteria. The criteria are as follows:

Support of Flight Plan, NARP, and Program Goals

Flight Plan goals: Increasing system capacity, safety, and organizational excellence through objectives, strategies and established initiatives.
NARP goals: 
· Goal 3: High quality teams and individuals

· Goal 4: Human centered design

· Goal 8: Situational awareness

Technical Feasibility

The required data or resources must be available to complete and deliver the final requested product. A requirement that demands resources that are unavailable or insufficient may be deemed infeasible by the Program Manager.

Support of Programmatic Policies

The proposed research must not pose a significant threat to other projects already underway or in consideration. Additionally, the program’s areas of research concentration must remain balanced. If the requirement specifies research that would halt other priority work or would reduce the level of effort in other areas of focus, the requirement may be deemed infeasible by the Program Manager. 

Schedule

Requirements are generated and submitted by Sponsors up to three calendar years in advance. This ensures adequate funding, technical feasibility, and resource availability. If a requirement is submitted outside of the planned schedule and budget, it is started and funded based on availability. 

Fiscal Year’s (FY’s) Budget

Research funding requirements must be within the FAA’s yearly budget. Budget submission and resource availability is determined and balanced by the Program Managers.
3.2. Stage Two: Research Budget Appropriation/Procurement Materials

The second stage of the research project lifecycle involves determining the research budget appropriation. Annually, the FAA Administrator is required to submit the NARP to Congress with the President’s budget. The NARP includes applied research and development defined by the Office of Management and Budget (OMB) Circular A-11 and involves research activities funded in four appropriations accounts:  Research, Engineering and Development, Facilities and Equipment, Airport Improvement Program, and Operations. R&D funding for the ATC/TO HF program is noted as budget item A11-i in the NARP appendices (FAA, 2012). Each portfolio within ANG-C1 denotes specific funding levels for projects. The funding amounts are described in the Spend Plan, an annually updated internal resource planning document. 
3.3. Stage Three: Research Execution 
Once a research project has been approved, a principal investigator (PI) is selected to conduct the research. PIs may be affiliated with universities, non-profit organizations, government agencies, or consulting firms. PIs are tasked to perform research on the requirement in the form of a grant, co-operative agreement, intra / inter-agency agreement, or contract. The PI remains in contact with the project Sponsor and Program Manager to provide required status updates on the project and deliverables.

The Sponsor is the direct beneficiary of the completed research. Throughout the project lifecycle, the Sponsor provides resources and coordinates with stakeholders. The Sponsor has a thorough understanding of how the final deliverable fits into the NAS plan, what the deliverable’s impact is on the existing system and what the implementation strategy is. The result of stage three is the implementation of research.
3.3.1. Agreement Administration 
The agreement is administered and monitored by the Program Managers. Schedule adherence, deliverable status, and deliverable quality are reviewed and documented throughout the research project. Internal administration tools are utilized by the Program Manager to progressively track schedule adherence, milestones, deliverables and significant achievements. These tools are also used to report the Flight Plan and NARP goals that projects will satisfy.
3.3.2. Quality Assurance
Semi-annual TCRG meetings, semi-annual program reviews, and stakeholder reviews of products are quality assurance measures that the Program Managers utilize. 
3.3.3. Technical Community Requirements Group (TCRG)
The TCRG is facilitated by the Program Manager and each group is defined by the research being conducted within it. The TCRG meetings are conducted twice per year, during the first and third quarter of the fiscal year. The TCRG serves as a forum for discussion and review of research project progress and requirements. 
Each requirements group has its own meeting addressing each of the HF RE&D portfolios and their projects. The project reviews address progress, milestones, accomplishments, and the need for additional resources for Program Managers and PIs. During each TCRG, PIs must address their research requirement as well as the requested product from the Sponsor. Addressing the requirement directly ensures that the project schedule, milestones and deliverables are achieved. 
In addition to evaluating current requirements, participants have the ability to propose and identify new research requirements. During the first quarter of a fiscal year, participants are encouraged to propose a requirement three calendar years in advance. For example, if a participant proposes a requirement during a TCRG meeting in October 2012, that requirement will be fulfilled during FY15 if it meets the criteria (see: 3.1.1: Requirement Evaluation), or earlier if the resources are available. Additionally, participants may identify a research requirement within two calendar years, but that requirement will only be satisfied if the required resources are available. During the third quarter of a fiscal year, participants have the option to propose a requirement two calendar years in advance. Participants propose requirements two or three years in advance to ensure that their projects are included in the NARP. To accept a requirement for consideration, a full requirements statement must be presented to the Program Management team. 
3.4. Stage Four: Knowledge Transfer and Implementation / Research Product Processing
Research products are internally reviewed to confirm requirement fulfillment once they are completed. The Program Manager reviews the deliverable draft within 90 days. The Program Manager then allows the Sponsor at least one week to review the draft product. The Program Manager and Sponsor provide comments and feedback to the PI. Edits are completed and the publication process begins. Project administration tools are updated by the Program Manager with the final schedule and deliverable. 
After the final deliverable has completed processing and has been approved, it is uploaded to the Human Factors Library (www.hf.faa.gov) for public search and use. Human factors practitioners are notified about the completed research via e-mail and the HF Newsletter. To complete the knowledge transfer, researchers present their results and findings to interested parties. 
4. Project Closeout Process
Upon project completion, the Program Manager meets with the Sponsor and PI to provide notice that all activities of a program or project will be terminated. A plan is developed to transfer the completed product. If a program has been terminated, notice is provided to the PI and Sponsor that the project is closed. 
The PI is responsible for delivery of all project information to the Program Manager. The project plan, contract/grant/agreement documentation, materials, and deliverables are all expected by the Program Manager. The Program Manager then archives all documentation, posts products on the HF Library, and hands off all products to the project Sponsor.
Finally, the Program Manager terminates the grant/contract/agreement and accepts deliverables. Resources are released and the project lifecycle is completed. A checklist is available to help ensure that all steps in the close out process have been completed 
5. Goal Reporting
Significant portfolio accomplishments are reported at the conclusion of the fiscal year. The NARP, Annual Report, and other internal publications (facility quarterly reporting, group documents, etc.) document the linkage between completed deliverables and agency goals. This linkage is tracked by the Program Manager for all projects to ensure that they meet the group’s standards for addressing each goal.
References
Federal Aviation Administration (2012). 2012 National Aviation Research Plan.                 Retrieved from: www.faa.gov/.../narp/.../2012%20NARP%20Appendices-WEB.pdf
Federal Aviation Administration. (2012). 2012 Air Traffic Control/ Technical Operations Human Factors Research Program Plan and Process.
Appendix A: HF RE&D Portfolio Project Descriptions

Following is a brief description of all ATC/TO research projects within ANG-C1:
	Design Process Guide

	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	NIA
	ANG-C1
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Design Process Guide prototype 
specific to the FAA.
	FY 14
	 


Project Description:

Deutsche Flugsicherung (DFS) and the Institute of Ergonomics (IAD) at the University of Darmstadt developed a Design Process Guide (DPG). Now they are working to develop a tool specific for workplace design in air traffic control and to the FAA. This tool will assist workplace designers to identify major ergonomic issues and to address impacts among different ergonomic propositions in order to achieve usable systems. As a first step, the IAD will implement a very basic part of the DPG which covers only a small field of ergonomic knowledge and science. This allows an early impression on how this tool may work in the field. The DFS/IAD team will focus on workstation design as a first topic with the long term potential of designing a complete design process guide. Currently DFS has an interactive DPG prototype online that FAA employees can review and comment on.  
An Inventory Analysis and Design Standard 

Alarms and Alerts in FAA Airport Traffic 

Control Towers
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	ANG-C1
	AJM
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	A design standard for the creation,                        prioritization and presentation of

alarms and alerts in ATCTs. 
	FY 13
	 


Project Description:

Alerting signals in the control tower currently are driven by individual systems and inputs, and there is no consistent rationale for presentation mode or signal urgency. Based on a review of literature and existing standards, this project will develop a process for classifying alerts into warning, cautions, and advisories and for assigning an appropriate priority and presentation mode to a candidate alerting signal. The process will be used to analyze current and known-emerging tower alerts and to develop a standard that can then be used to revise the current alerting structure and to be applied to the introduction of new alerting functions. The final product will describe and analyze ATCT alarms and alerts and develop a standard and process for definition, prioritization, and presentation. This will allow for reduction of costs for implementation of alarms and alerts, increased operator performance, and a reduction in training costs. 

Further Evaluation of the Standard Color

Palette for ATC Displays
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	ERAU
	ANG-C1
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Further research on previous color
palette standard by verifying the

palette against increased conditions

allowing for flexibility in ATC tool

design.  
	FY 14
	 


Project Description:

This project will evaluate the Standard Color Palette proposed for application in the design of future air traffic displays against lighting, background, and brightness conditions not included in the original research and will define the range of acceptable measured values for these colors. This should increase the range of options available to interface designers, verify the palette under additional ambient lighting conditions representative of current and future facilities, and provide reasonable test values for incorporation into acceptance testing and future ATC tool design. The standardized color palette will also be fully amenable to those that pass the ATCOV screening. 
Air Traffic Control Markings and 

Symbology Standard
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	NIA
	AJM
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Human Factors Standard for
the design, development, and 

evaluation of symbols and 

markings on ATC displays. 
	FY 13
	 


Project Description:

This project will produce a standard for the creation, use, structure, and content of symbols, icons, markings, legends, text, color and any other construct conveying information on Air Traffic Control displays. The standard will address the information conveyed by the primary Air Traffic Control display used to support the primary tasks of the air traffic controller. This standard will address the FAA Human Factors Standard for symbols and markings that are found on primary ATC displays. This standard will improve system development and acquisitions and be complimentary to the HF Standard for Technical Operations Symbology.  
Update to the Human Factors

Design Standard
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	Contractor
	ANG-C1
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Revise and update the
HFDS (HF-STD-0001)
	FY 15
	 


Project Description:

The Human Factors Design Standard (HF-STD-001) has not been updated since 2003. This project will work to update the standard so it is current with today’s current and future technology. The revised HFDS will include enhanced usability features for both single-user and online use. The update will remove obsolete material, update existing material as needed and add new material on new and emerging technologies.  

Air Traffic Control 

Color Standard
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	ERAU
	ANG-C1
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	The project will create an
FAA color standard for the 

color palette that is amenable 

to those that pass the ATCOV. 
	FY 14
	 


Project Description:

This project will develop and implement an FAA standard for the color palette being developed that is amenable to those that pass the ATCOV Screening. The standard will provide standardization for colors used on ATC primary displays and will ensure color discriminability, and ensure that color usage is consistent with cultural standards. 

Standardization of the Graphical

User Interface
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	TASC
	ANG-C1
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Standard for the Graphical User
Interface. 
	FY 14
	 


Project Description:

It is critical to the overall usability of a system that the graphical user interface provides a consistent and uniform look, feel, fit, and overall behavior across multiple airspace systems so specialists can interact effectively with all applicable systems.  User interface standardization is particularly important, as specialists are expected to interact with a variety of complex systems and applications within a single system. The benefits to be gained from standardization are increased productivity, reduced training, improved system reliability, reduced maintenance costs, and increased efficiency in development of individual applications as well as entire systems. 
The requirements and design criteria of this standard will focus on the attributes that a compliant graphical user interface must possess. This standard will focus on the user interface design standard and will not provide environmental requirements, human factors requirements on topics such as lighting or workstation design and layout, or even requirements specifying the user interface elements such as symbology, acronyms, or even fonts.  
HF Standard: Abbreviations and

Acronyms for the Technical Operations

Environment
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	Booz Allen Hamilton
	AJW
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Human Factors Standard for
Abbreviations and Acronyms

for the Tech Ops Environment

(HF-STD-006)
	FY 13
	 


Project Description:

It is critical to the overall usability of a system that abbreviations and acronyms provide a common appearance and behavior so specialists can interact effectively with the system or equipment.  The outcome of this work is a standard intended to provide requirements and design criteria for abbreviations and acronyms used on systems, equipment, and facilities in the Technical Operations environment.  Standardization is particularly important as specialists are expected to interact with a variety of complex systems, and applications within a single system. The benefits to be gained from standardization are increased productivity, reduced training, improved system reliability, reduced maintenance costs, and increased efficiency in the development of individual applications as well as entire systems. The requirements and design criteria of this standard will focus on the attributes that compliant abbreviations and acronyms must possess. This standard will focus on the abbreviation and acronym design.

Technical Operations Symbology Standard
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	Jenius Solutions
	AJW
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	FAA Standard for 
Symbology used in 

the Tech Ops Environment
	FY 14
	 


Project Description:

Technical Operations is responsible for a wide variety of systems and equipment. Nearly all of these systems have a computer human interface that conveys information to the user through the use of symbols and icons. The different systems used by Technical Operations Specialists are often built by different organizations, leading to differences in the symbols used. This means that the specialists who monitor and control the systems and equipment will encounter an increasing variety of visual symbols. The number of systems and equipment maintained by a single individual, and thus the exposure to different symbols is increasing. This can lead to confusion and the potential for error, particularly in stressful situations. Standardization can reduce the time needed by the specialists to learn, interpret, and respond to symbols and could reduce the risk of errors.

The objective of this effort is to produce an additional a Symbology Standard that addresses the creation, use, structure, and content of symbols, icons, markings, legends, text and any other construct conveying information on Technical Operations displays. The standard shall be developed in accordance with the FAA Standard for Developing Standards and will be applied as a requirements document for future acquisitions. The standard will address the information conveyed by Technical Operations displays used to support the primary tasks of Technical Operations Personnel.  

Human Factors Standard for Technical

Publications Used in Technical Operations
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	TASC
	AJW
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	A standard that acknowledges

HF guidelines during the design

and preparation of Tech Publications
	FY 14
	 


Project Description:
The Technical Operations Organization in the FAA is concerned about the contribution of incorrect information and procedures leading to NAS outages. Analyses of maintenance mishaps have found that a significant percentage of errors in other areas involved a publications problem, such as missing procedural steps, or steps being out of sequence. To avoid this issue the project will include the following:

1) Review the existing standard for human factors issues in the technical publications used in Technical Operations, and provide HF requirements for the next version of the standard and handbook.

2) Adapt existing specifications and standards to provide HF requirements for Tech Ops interactive electronic technical manuals.

3) Provide Technical Operations with a method to identify the best medium for the task that the documentation is intended to support. 
Dynamic Comprehension: Time on

Position and Mental Fatigue
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AJI
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Technology for a real time
assessment of mental fatigue and mental effort/workload suitable 
for use in future human-in-the-loop studies. 
	Ongoing
	 


Project Description:

The ATO needs to know how long a controller can maintain dynamic comprehension before suffering degradation in his/her ability to monitor and/or control traffic. This research examines the effects of task load and duration on cognitive performance. The research will provide an empirical basis for en route air traffic controllers to establish maximum times on position. An experimental approach used electroencephalography (EEG) to measure time on task fatigue effects associated with performance using a computer-based en route simulation. The experiment successfully demonstrated time on task fatigue effects. The results suggested the presence of cognitive fatigue developing around the halfway mark during the performance of the two-hour sessions. Phase 2 of the research will examine cognitive decrements associated with EEG indicators of time-on-task fatigue. The 2013 research is designed to the measure the effects of time on task, workload intensity, break duration, and break activities on the recovery from mental fatigue and associated decrements in air traffic control task-related performance.

Organization Development in the 

Operations Command Centers (OCCs)
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AJW
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	To develop methods through research that will increase employee satisfaction in the OCCs. 
	FY 14
	 


Project Description:

There is a need to better understand how implementation of the Operations Control Center (OCC) program has influenced (and continues to influence) Technical Operations (TechOps) Services.  The focus of this study is to understand how the OCC program has been implemented and is operating today and to document any performance barriers that have resulted from implementation of the concept.  Results will be used to propose organizational strategies in design and/or training to address on-going challenges.  This research is also intended to inform implementation of NextGen Integrated Control Centers.
The primary product will be an organizational assessment of Tech Ops procedures focused on (a) describing roles and responsibilities, and interdependencies among personnel within an OCC and (b) identifying barriers to effective, efficient organizational performance.  The organizational assessment will result in proposed strategies or technologies to ameliorate or eliminate performance barriers and a description of human factors issues to be considered in NextGen Integrated Control Centers.  These strategies will be reviewed in collaboration with Tech Ops leadership and OCC managers.  Selected strategies will be tailored for implementation and their effect on operational effectiveness and employee satisfaction will be measured.

Education/ Communication Development and 
Evaluation of Fatigue Interventions in the
Technical Operations Environment
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AJI
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	A report and recommendations on ways to reduce fatigue and fatigue related risks in Tech Ops. 
	FY 14
	 


Project Description:
Shift work scheduling is a complex procedure in that no single scheduling approach eliminates fatigue from operations.  As operational demands placed on individuals scheduled to cover the 24/7 requirement interact with basic human physiology (and inherent individual differences in the workforce), the challenge to effectively manage alertness and fatigue risks is significant and should not be understated.  Education is a crucial step in any effort to manage fatigue and improve or maintain alertness of all employees. The current state of fatigue in the Technical Operations work environment has not been systematically assessed to establish a baseline for determining needed educational interventions.  
By learning about these fatigue issues; by maintaining and distributing awareness of fatigue issues; by developing and using personal strategies to optimize sleep, maximize alertness and performance; and by utilizing ergonomic scheduling principles as optimally as possible, a reduction in fatigue related risks should be achieved and contribute to safer operations through appropriate mitigations.  The evaluation of these educational intervention strategies should provide evidence about whether the training product actually helps promote the efficacy of the FRMS system.

Fatigue Risk Management System

Education, Communication and 
Evaluation with Air Traffic Control
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AJI
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Development, implementation, and evaluation of multiple strategies to educate staff and managers about the factors that affect fatigue
	FY 15
	 


Project Description:

Shift work scheduling is a complex procedure in that no single scheduling approach eliminates fatigue from operations.  As operational demands placed on individuals scheduled to cover the 24/7 requirement interact with basic human physiology (and inherent individual differences in the workforce), the challenge to effectively manage alertness and fatigue risks is significant and should not be understated.  Education is a crucial step in any effort to manage fatigue and improve or maintain alertness of all employees.
The overall product is the development, implementation, and evaluation of multiple strategies to educate staff and managers about the factors that affect fatigue using existing intervention/evaluation platforms, where possible, and developing new intervention/evaluation methodologies, where needed. A reduction in fatigue related risks can be achieved and contribute to safer operations through appropriate mitigations.  The development, implementation, and evaluation of these educational intervention strategies will help promote the efficacy of the FRMS system.
Profile Analysis of Basic Work

Rest Cycle during the Controller

Duty Day
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	ANG-C1
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Profiles of the work-rest cycle and corresponding task load for each 8-hour shift within Tower, TRACON, and En Route facilities.
	FY 13
	 


Project Description:

The ATO needs accurate profiles of the basic work-rest cycle during the duty day and the task load those controllers are under during the "work" part of that cycle.  Without having accurate duty day profiles, it is difficult for the ATO to have a realistic understanding of the potential for systemic time on task fatigue effects to be present in Tower, TRACON, and En Route facilities.  Within the controller workforce time on task fatigue refers to mental fatigue resulting from the interaction of task load and the amount of time on position.  Thus, it is necessary in developing the duty day profiles to include measures of controller task load.  
Fatigue Risk Management (FRM) is one of the cornerstones within the ATO’s Safety Management System (SMS).  While various workgroups have been formed to identify potential safety risks and to develop countermeasures to minimize those risk, there appears to be a lack of empirical data that describes the structural framework (i.e., a profile of the basic work-rest cycle and corresponding task load) within which those countermeasures will be implemented.  This research will illuminate that structural framework. The work-rest and task load profiles will be used to help facilitate the effective implementation of fatigue countermeasures designed to reduce mental fatigue associated with time on position.

Evaluating the Effectiveness of Schedule

Changes for the Air Traffic Service Providers
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	NASA AMES
	AJI
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Technical Report: Evaluating the Effectiveness of Schedule Changes for

Air Traffic Service Providers:

Controller Fatigue and Alertness Monitoring Study
	FY 13
	 


Project Description:

The role of fatigue in ATC operational errors has long been of concern to the FAA. Runway incursions have been associated with controller fatigue, especially associated with quick turnaround shifts with 9 hours or less between shifts. The FAA plans to reduce the potential for controller fatigue and error by revising work-scheduling policies and implementing fatigue management strategies. The study was designed to determine the present state of controller alertness and fatigue, and will serve as a baseline for evaluating the efficacy of fatigue mitigation strategies. The study will determine contributions of work schedules to quantity and quality of restorative sleep, and the roles of workplace factors (e.g., traffic levels, workload, management policies, safety culture) and non-work personal factors (e.g., napping, family demands, health, financial worry) on alertness and fatigue. Modeling will allow us to determine whether these effects hold across the board, or vary with facility, management, and controller-level factors. Findings will inform the design of FAA scheduling practices and other fatigue countermeasures. 

Human Factors of Causal Relationships

Between Periodic and Corrective Maintenance
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	Jenius Solutions
	AJW
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Technical report including an overview of where human errors potentially occur in Tech Ops and recommendations
	FY 15
	 


Project Description:

The Human Factors Division (ANG-C1) is conducting a study to produce human factors causal information and mitigation recommendations for unscheduled corrective maintenance that follows preventative maintenance. Technical Operation’s Maintenance Automation Program (AJW-131) requested that the Human Factors Division produce evidence of the degree of suspected preventative maintenance (PM) performance deficiencies.  PM may be an area of vulnerability for human error that leads to unscheduled outages in the National Airspace System (NAS). Previous research suggested a causal relationship between regularly scheduled PM and unscheduled corrective maintenance (CM).  One hypothesis is that errors during PM result in requirements for CM. If the Human Factors Division identifies performance deficiencies, the study should produce human factors causal information and recommendations for mitigation.   
The evident solution is to put in place a continuing data collection protocol that will be as unobtrusive as possible, and that will be structured to identify the PM events of interest, and support analysis of factors that are known or hypothesized to be operative. This work builds on recent efforts to analyze and document the PM-CM relationship. Outcomes will include determining the degree to which human interaction with maintenance systems increases the risk of unscheduled outages and corrective maintenance, identifying the causes of human error and contextual factors leading to unscheduled outages and corrective maintenance and recommending countermeasures for detecting, minimizing, or eliminating human error.

AT-SAT: Longitudinal Validation of the

Air Traffic Selection and Training Test 

Battery
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AJI
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Evidence of the reliability

and validity of the AT-SAT
	Ongoing
	 


Project Description:

The FAA developed the Air Traffic Selection and Training (AT-SAT) test battery and conducted a concurrent validation using en route ATCSs and related job performance criteria. Our goal is to assess the longitudinal validity and predictive utility of the Air Traffic Selection and Training (AT-SAT) battery. Validation of AT-SAT will help reduce the costs to the agency of hiring Air Traffic Control Specialists (ATCSs) by refining selection. Better selection would reduce the number ATCS trainees who are unable complete training and increase the number of applicants who would make good ATCSs, but are not currently being selected.

The FAA needs evidence of validity and reliability for the AT-SAT. In pursuit of this goal, we need to conduct a formal study that documents the degree to which AT-SAT predicts job performance of air traffic control specialists. Interim validation studies will continue to be conducted using training performance criteria, but, in order to fully validate the instrument, we will need job performance measures. Additionally, with the current levels of testing and hiring, it is important to ensure that AT-SAT is still performing as intended. The potential for litigation concerning adverse impact and inappropriate pass rates creates the need to examine if AT-SAT is vulnerable to such claims.

Concurrent Validation of the 

AT-SAT for Placement

	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AJG
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Validate if the AT-SAT can be used for specific ATC placement. 
	FY 13
	 


Project Description:

The original project existed to determine if the Air Traffic Selection and Training Test (AT-SAT) was valid of for the selection of tower controllers. Today it has been found that the AT-SAT is valid for en route, terminal radar controllers, and tower controllers. Therefore, questions remain about its use as a placement tool between the various controller placements.  The AT-SAT needs to be validated specifically for placement. 

This research task will conduct a concurrent validation study to document the effectiveness of the AT-SAT selection battery for placement by option and recommend legally defensible methods to match applicant skills with optimal facility placement. 

Improving ATCS Selection from

Sources Other than the General Public
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AHR
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Recommendations on how to predict on the job success of ATC applicants presented in a final technical report along with found data. 
	FY 15
	 


Project Description:

The FAA needs to know what prior training and experience leads to success in the air traffic control specialist (ATCS) occupation.  This interest extends to all aspects of Terminal and En Route.  The FAA is re-writing the standards used to determine the basic qualifications that applicants must have to be considered for entry-level ATCS positions.  Currently, the basic requirements include either three years of progressively responsible work experience or four years of college leading to a degree.  Certain kinds of aviation-related experience may also be substituted, i.e., a control tower operator (CTO) certificate, private pilot’s license, air defense intercept experience, etc. The basic qualifications used at present to select ATCSs are 15 to 30 years old.  
Identification of education, work experience, credentials, and or training that will predict success on the job, by option, and a recommendation about whether any of these can substitute for the current aptitude/ability tests.  In addition, to the extent feasible, scoring/ranking suggestions based on these factors. The products from this project will be used by AHR (a) to update the OPM qualifying standards and alternative requirements for ATCS applicants with prior experience (b) to revise standards used by Aviation Careers to qualify applicants with prior military experience in air traffic control, (c) as guidance for selecting among applicants with prior military experience in air traffic control or with a degree from an accredited CTI program, and (d) as input for deciding if CTI students should continue to take AT-SAT.
Selection Tests for Air Traffic Specialists
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	ANG-C1
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Updates and recommendations for the AT-SAT through use of newer technology and information.
	Ongoing
	 


Project Description:
The FAA developed the Air Traffic Selection and Training (AT-SAT) test battery quickly and within the constraints of the technology available at the time. There may be room for improvement, both for existing measures and to measure KSAOs that were not included in the original battery. This project will conduct research to incrementally improve the AT-SAT test and determine if the Self Description Inventory can replace the Experience Questionnaire. Incremental improvement of AT-SAT will help reduce the costs to the agency of hiring Air Traffic Control Specialists (ATCSs) by refining selection. Better selection would reduce the number ATCS trainees who are unable complete training and increase the number of applicants who would make good ATCSs, but are not currently being selected.
Update and Deploy Practical Color

Vision Test for ATCS Applicants
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AAM
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	Updated version of the AT-COV which ensures cleared controllers can operate current ATC technologies
	FY 13
	 


Project Description:

The Air Traffic Organization (ATO) and Office of Aerospace Medicine (OAM) require research support to update occupational color vision testing to incorporate Ocean 21 and ERAM displays. Ocean 21 was deployed to Oceanic centers while ATCOV was under development. A revision to ATCOV incorporating Ocean21 was validated in FY11, but deployment was delayed because one facility has proposed changes to color use in the system. ERAM is being tested in several En Route facilities. When deployed, it will replace DSR functionality. It uses a large number of colors, but a task analysis linkage suggests that relatively few are used for critical functions and most of these are close to use in DSR. Ocean21 may or may not require further revisions to ATCOV; ERAM will require updating of occupational testing. FY13 work is concentrating on the completion of this project by documenting analysis, specifications, and normal color vision. RFSs are also being selected to have the ATCOV for those that fail the clinical screening. 
Assessing the Operational Assessment
	Performing Agency
	   Sponsoring Agency
	Budget Line Item

	AAM-520
	AJG
	  A11-i

	
	
	

	Project Output
	Expected Completion
	

	To provide data and evidence about the OAPs part of controller placement that can be used for defense in court. 
	FY 15
	 


Project Description:
There is a need to better understand how the Terminal Radar Approach Control (TRACON) Operational Assessment (OA) process is being used by facility managers to select from among ATCSs applying for promotion to TRACON Level 10 and above facilities.  The TRACON Operational Assessment Program (OAP) was implemented by FAA Notice (N JO 3330.69) to operate from 05/13/2011 to 05/14/2012 at three Key Sites (Chicago, Southern California, and Atlanta TRACONs).  The TRACON OA process was developed and validated using a content validation strategy (TRACON Operational Assessment Validation, March 25, 2011). 
The content validation study ensured that the methodology adhered to established legal requirements as codified in the Uniform Guidelines on Employee Selection Procedures.  However, the content validation study did not ensure that the OA process would have criterion or predictive validity and no data have been collected to allow an examination of group differences and fairness of the OA process.  The objective of this effort is to examine the administration of the OA process and assess its utility and fairness in selecting CPC-ITs.  We will extend the validation of the OA process to determine if it is being applied reliably and fairly in selection and promotion decisions at the Key Sites, and we will assess the extent to which the OA process can be used to predict success of CPCs selected for IT to TRACON Level 10 and above facilities.  Results will be used by those involved in development and implementation of the OAP and to improve selection of Certified Professional Controllers-Internal Transfers (CPC-ITs).  A final objective will be to participate and support the expansion of the OA process to other sites as appropriate.

The FAA needs to document the reliability, fairness, and predictive validity of the TRACON OA process for selecting existing ATCSs into positions as CPC-ITs at TRACON Level 10 and above facilities. The final project will include research studies providing analyses about applicants who took the OA to document the extent to which the OA process results in adverse impact/group differences in CPC-IT selection decisions and the utility and validity of the OA process for predicting performance of selectees.  To complete these studies, it will be necessary to obtain lists of applicants to the OA process, their race and gender, background experience, measures of OA performance, and measures of on-the-job performance such as pass/fail, time to certification, and time in training (for those who completed the assessment and were selected). Additionally, a review of the OA implementation process will be compiled along with a list of potential recommendations to help improve the implementation process at future sites.
Appendix B: FAA Agency Codes Used in this Document

	Code
	Office

	AAM-500
	Office of Aerospace Medicine - Aerospace Human Factors Division

	AAM-520
	Office of Aerospace Medicine - Aerospace Human Factors Division

	AHR-4
	Office of Human Resource Management - ATO Support Team

	AJG-B14
	Technical Workforce Services Team

	AJM
	Terminal Services

	AJI-216
	External Training Initiatives

	AJS-A5
	Fatigue Risk Management Group

	AJW
	Technical Operations

	AJT
	Air Traffic Organization - Terminal Services

	ANG-C1
	Human Factors Research & Engineering Division



