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Human factors in Post Implementation Review (PIR)

This document supplements FAA Acquisition Management System (AMS) Post Implementation Review (PIR) guidance and provides direction on incorporating human factors considerations into the PIR process.
1.0
Basic Information
What is a Post Implementation Review (PIR)?
The PIR is an evaluation tool used to assess the results of an investment program in the early stages of deployment.  The PIR compares estimated costs, benefits, and performance, as expressed in the investment program baseline with actual results.  The PIR also contains recommendations to remedy any shortfalls in performance or service outcomes.  

What is the Role of Human Factors in the PIR Process?
The PIR collects performance data, validates the Measures of Effectiveness (MOEs), Measures of Suitability (MOSs), and Measures of Performance (MOPs) as expressed in program documentation, and verifies the new capability performance level using the validated measures.  The PIR includes user feedback obtained in the operational environment in order to identify any additional modifications needed.  The PIR is designed to answer “Did we get what we needed?” as opposed to “Did we get what we asked for?”

Human factors has an important role in the planning and conduct of PIRs.  By background and training, human factors personnel are uniquely qualified to support the PIR team for the collection and analysis of human-system performance information.  Particularly applicable are skills in designing operational performance data collection plans, developing structured interviews, and creating questionnaires to support user feedback data collection. Skills in developing experimental plans for collecting and analyzing quantitative measures of user productivity, efficiency, and error rate are especially valuable.  These quantitative measures, in turn, can be used in determining needed enhancements and in calculating system benefits, payback period, and return-on-investment (ROI).

2.0
Human factors in Performing the Post-Implementation Review
The emphasis on conducting a PIR further underlies and strengthens the participation of human factors in all precedent acquisition phases.  By appropriate inclusion of human factors during the evolutionary acquisition process, data should be available at each phase with which to refine human systems integration and demonstrate the positive results in these refinements, culminating in the evaluative activities of the PIR.  As outlined below, human factors participates in planning, conducting, and reporting the PIR.

3.0 Human factors PIR Activity Descriptions

3.1 Human Factors PIR Planning

Strategic planning for the review is performed during final investment analysis along with the detailed planning for program implementation and lifecycle support.  The PIR team lead is designated by the Vice President (ATO) or Director (other LOBs).  The team lead is selected from the operating service organization.  The team lead is responsible for ensuring that PIR planning is included in the final investment analysis and that the PIR strategy, resources, and team composition are included in the Exhibit 300 Program Baseline or Resource Project Summary and attachments.

	Activity: Designate Human Factors PIR Specialist


	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	PIR team leader
	Human factors PIR specialist designation

	PIR team leader
	FAA Human Factors Policy Order 9550.8
Human Factors Acquisition Job Aid (Chapter 2)

	Description:  During final investment analysis, the PIR team leader determines team membership, although the actual team is not formed until in-service management.  The PIR team leader selects the human factors PIR specialist.  The human factors specialist (who serves as a human factors team leader if more human factors members are involved) supports the PIR team leader as part of the cross-disciplinary team and develops the human factors strategy and plan for the PIR.


	Activity: Define Measures of Effectiveness 



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Measures of effectiveness
	PIR team leader
	Human Factors Acquisition Job Aid (Chapter 10)

	Description: The human factors specialist supports the PIR team leader in defining high-level, outcome-based performance measures that will be collected during the post-implementation review.  The goal of these measures is to determine whether the investment program is achieving intended performance and benefits within baseline costs and schedules, and whether it is satisfying the service needs of users and customers. These performance measures are drawn from the Exhibit 300 Program Baseline, Resource Planning Data, or other sources, and include the most important human-system performance indicators of the business case, including investment costs, operating costs, operational and performance benefits, and indicators of operational improvement.  The measures of effectiveness are recorded in the Implementation Strategy and Planning attachment to the Exhibit 300 Program Baseline or Resource Planning Data.  


	Activity: Develop Human Factors PIR Strategy



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Human factors submission to PIR section in Part 1 of the Implementation Strategy and Planning Attachment to the Exhibit 300 Program Baseline and Resource Planning Data
	PIR team leader
	Template and instruction for the Implementation Strategy and Planning Attachment to the Exhibit 300 Program Baseline and Resource Planning Data
Human Factors Acquisition Job Aid (Chapter 3)

	Description:  The PIR Strategy defines the performance and benefit elements to be evaluated, as well as, the expected outcome and results for each of these elements.  These are then documented in the Exhibit 300 Program Baseline and planning attachments.  The PIR team leader further determines the resources needed to perform the PIR and documents these needs in the Exhibit 300 Program Baseline or Resource Project Summary.  The human factors specialist on the Investment Analysis Team assists the PIR team lead by developing a preliminary human factors PIR strategy.  (Note: Final detailed planning is recorded in the PIR plan that is developed early during the in-service management phase before the start of the review.)  The preliminary human factors PIR strategy provides the approach to the data collection and analysis of the review including, as a minimum:

· Intended outcomes as these relate to human factors elements, such as:
· Existing baseline on performance

· Planned performance improvement goal

· Actual improvement results

· Sites to be visited and number of subjects:
· Site visits required for human factors data collection.  Sites should be selected based on anticipated differences between sites as these affect user and maintainer tasks and the number of subjects needed for statistical validity.  Site and tasks selected for data collection should be fully representative of operational sites across the NAS

· Documents and data that will be reviewed

· Mission Need Statement, requirements, investment analyses, and other AMS and program documentation
· Contract SOW and specifications

· Human Factors Program Plan

· Data and reports resulting from the Human Factors Program Plan

· Test results from Development Test, Operational Test, Production Acceptance Test, and Site Acceptance Test, and Independent Operational Test and Evaluation and other tests and data collection activities, such as the Maintainability Test, as applicable

· Events and activities to be conducted:
· Data collection activities

· Analysis activities
· Other human factors related activities to be performed

· Metrics definition and data collection methods ensuring that data collection sites/methods are fully representative of user and maintainer tasks that will be performed across the NAS
· MOEs, MOSs, and MOPs or other measures of human-system performance such as user/maintainer performance, errors, efficiency, satisfaction
· Stakeholder satisfaction

· Key participants and their responsibilities:
· Identify by function/job title who will be responsible for conducting the activities outlined above

· Identify resources needed to support human factors data collection and analysis

· Interdependent systems or capabilities that must be in place for the users and maintainers to achieve the productivity or other performance benefits projected


	Activity: Develop Human Factors PIR Plan



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist 
	Human Factors PIR Plan
	PIR team leader

	Appendix C: Template and Instruction for the PIR Plan

	Description:  Planning for human factors participation and data collection and analysis activities supports the PIR teams’ determination of actual versus planned program costs, benefits, risks, and system performance against program expectations.  The Human Factors PIR Plan (or the human factors portion of the PIR plan) refines and adds detail to the preliminary human factors strategic planning developed during the final investment analysis.  
Human factors data collection is based on the human factors MOEs and MOSs previously developed in support of the program.  Data collection consists of objective, quantifiable measures of user and maintainer task performance in terms of efficiency, errors, and qualitative measures of user/maintainer satisfaction with the system design.  In addition, these measures include measures of system effectiveness and suitability in supporting task performance and human-to-system interactions.

The Human Factors PIR Plan contains the detailed experimental plans for obtaining these measures and include needed sample size and composition, data collection methods, duration of data collection, sites of data collection, instrumentation, methods of anlaysis, and data collection and analysis support required.  The Human Factors PIR Plan supports the overall PIR Plan in “determining whether the investment is supporting its user base.”  PIR Plan approval occurs at or before the in-service decision.


3.2 Conducting the PIR

The post-implementation review takes place during in-service management, typically 6 to 18 months after a capability is first deployed. The exact timing and schedule depend on the availability of necessary data.

	Activity: Ensure Availability of Human Factors Data 



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Data to support human factors PIR assessment
	PIR team leader
	Human Factors PIR Strategy and Plan



	Description:  The human factors specialist supports the PIR team leader by identifying and locating human factors source data to support post implementation review conduct.  The human factors specialist may brief the PIR team members on the experimental methodology, measures, and data collection and analysis plans cited in the human factors PIR strategy and plan.  This includes the collection and analysis of both quantitative and qualitative data.  The human factors specialist provides studies, data, research, or engineering results pertinent to the PIR that other team members may find useful, such as:
· User/maintainer cost, benefit, risk, and performance data and analysis on the capability that is being replaced/modified
· Research studies on potential improvements to the human-system integration on the replaced/modified capability
· Pertinent literature searches on topics such as the human-to-system interface, tasks, workload, and error measurements

· Human factors engineering standards, conventions, guidelines, or data pertinent to the new or replaced/modified capability

· Survey results of users/maintainers


	Activity: Schedule Human Factors PIR Activities



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Human factors PIR activities schedule
	PIR team leader


	Human Factors PIR Strategy and Plan

PIR Measures of Effectiveness



	Description:  Human factors specialist develops the schedule for the detailed Human Factors Plan.  Once developed, this schedule is negotiated with the PIR team and team leader to determine the most efficient way to integrate human factors activities and data collection into the overall PIR schedule.


	Activity: Collect and Review Human Factors Data



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Human factors PIR data
	PIR team leader


	Human Factors PIR Strategy and Plan

PIR Measures of Effectiveness

	Description:  The PIR human factors specialist assembles and reviews all pertinent available documentation and data.  This includes all program documentation including the Mission Need Statement (MNS); results from the test and evaluation process as these relate to user and maintainer task performance, human-to-system interfaces, and safety; and Critical Operational Issues and associated Measures of Effectiveness, Measures of Suitability, and Measures of Performance.  This should be followed by review of the Human Factors Program Plan and all data resulting from its implementation; the contract and specifications, data from prior related systems on user productivity, error rates, and user satisfaction, information from other stakeholders, user related results from fulfillment of the Systems Engineering Plan, the Test and Evaluation Master Plan, and Operational Test and Evaluation.  Exhibit 300 Program Baseline and attachments should also be reviewed with particular emphasis on performance related items.  Additional sources to consider are:

· User performance data on existing systems

· Economic calculations to establish the payback period and ROI (if applicable)

· Qualitative assessments related to expected benefits

· Systems data 
· Annual CFO reporting of IT investment measured performance

· Prior stakeholder satisfaction surveys

The human factors specialist reviews the source data and contributes to the team development of fieldwork papers documenting findings and conclusions.


	Activity: Conduct Human Factors Interviews, Surveys, and Site Visits



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Data collection results
	PIR team leader


	Human factors PIR Strategy and Plan

Measures of Effectiveness

	Description:  The human factors specialist supports the PIR team in planning, scheduling, and conducting interviews, surveys, and site visits as part of the overall data collection and analysis effort.  The human factors specialist supports the PIR team in developing fieldwork papers to record findings and conclusions.  These activities include consideration of:

· Representativeness of system as it will be deployed and used throughout the NAS, inclusive of any site adaptations

· Impact of system reliability on user/maintainer performance and workload

· Impact of system availability on user/maintainer performance and workload

· Impact of degraded mode operations on user/maintainer performance and workload

· System and personnel safety

· Ease of transition from the user/maintainer perspective

· System supportability as it may impact user/maintainer performance and workload


	Activity: Analyze Human Factors Data



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Human factors PIR analysis results

	PIR team leader


	Human factors analysis tools and methods

PIR Measures of Effectiveness

	Description:  The human factors specialist supports the PIR team in analyzing data especially related to human-system performance.  The human factors data analysis follows the Human Factors PIR Plan and detailed experimental plans.  Assistance is provided to the PIR team by using this data, as appropriate, to answer the question "Did we get what we needed?"  This is in contrast to test and evaluation measurements of key performance parameters that answer the question, "Did we get what we asked for?"  Human factors analysis also supports the PIR team in addressing whether the user’s needs changed during the time the system was being acquired.

Human factors data analysis should help the PIR team define system benefits quantitatively by increased efficiency and effectiveness of users/maintainer and/or qualitatively through structure interviews and questionnaires.

The outputs of the data analysis are the human factors PIR findings.  These findings identify the extent to which the user, including maintainers, got what they needed for job/task performance.  Data analysis is used to identify any requisite system capability modifications to enhance user/maintainer performance by improving efficiency and reducing errors.

The human factors specialist shares and coordinates the analysis results and conclusions with other team members.


	Activity: Develop Human Factors Findings and Recommendations



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Human factors PIR findings and recommendations
	
	Fieldwork papers

Data Analysis Results

	Description:  The Human factors specialist participates with the PIR team to develop findings and recommendations.  Human factors findings and recommendations include detailed descriptions and rationale based on data for any modifications considered necessary to improve the benefits of the system through improved user/maintainer efficiency and/or job satisfaction.  PIR findings may also include ways to improve the FAA investment planning and control processes, as part of “lessons learned” from PIR conduct.


3.2 Reporting and Feedback

Post-implementation review results are presented to stakeholders and decision-making bodies with vested interest in optimizing program results and achieving intended performance and benefits.  Results and recommendations are also reported at service-level reviews.  Actions to implement recommendations are tracked at subsequent program and service-level reviews until completion.

	Activity: Prepare Human Factors Portion of PIR Report and Issue Report



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Human factors portion of PIR report
	PIR team leader
	Appendix D-1 – PIR Report for Large Programs

Appendix D-2 – PIR Report for Small Programs

	Description:  The human factors specialist participates with the PIR team in preparing the PIR report.  The report includes the human factors data and findings on user/maintainer performance, recommendations to improve user satisfaction and/or improve system performance to better match user/business needs.  To be included are causes for both positive and negative outcomes, factors contributing to results, recommendations for corrective actions, and lessons learned for the PIR process.  Lessons learned to improve the PIR process may include recommending different or more appropriate outcome-based performance measures to enhance future PIRs or the assessment of similar IT investment projects.


	Activity:  Human Factors Support to Brief PIR Results



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Human factors briefing
	PIR team leader
	PIR Final Report

	Description:  The PIR team leader is responsible for briefing the PIR results to interested stakeholder organizations and various decision-making authorities.  The human factors specialist assists the PIR team leader in preparing such briefings as requested.  The human factors specialist may brief the human factors results separately or in conjunction with the overall PIR results.


	Activity: Perform Human Factors Support to Statistical Analyses



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist

	Statistical analysis
	Investment program service organization
	Human factors data analysis tools, analysis results, findings, and recommendations

	Description: The service organization analyzes trends based on any series of post-implementation reviews for a single investment program.  Results may be documented in a written report or reported at service-level reviews.  Follow-up data collection and analysis by the human factors specialist on user/maintainer performance measures statistically support determining if actions taken to improve performance are working and to identify when additional action may be necessary to achieve program goals and objectives.


	Activity: Establish Targeted Learned Lessons



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist

	Learned lessons

Best practices


	Service organization 
PIR Quality Officer
	Human factors web-site repository for human factors PIR lessons learned

	Description:  Human factors practitioners are in a unique position to evaluate the processes and procedures used in PIR conduct.  After completion of the PIR Report, the human factors specialist develops “lessons learned” from participating in the PIR.  Lessons learned should be specific with detailed recommendations for improvement.  If applicable, the report should also include “best practices” that could be applied universally across investment programs.  Best practices may cover the full spectrum of lifecycle management and investment planning and control processes.  Both positive and negative lessons are reported.  The resulting document should be provided to the PIR team leader who, in turn, is to provide them to the PIR Quality Officer.  The service organization or PIR Quality Officer is to recommend targeted learned lessons based on the results of post-implementation reviews. The purpose is to facilitate improvements to the agency’s investment planning and control processes. 

The report should also be provided to ATO-P Human Factors Research and Engineering Division for inclusion in a repository for such reports on the human factors web site.  The intent is to provide insight for other human factors personnel who may be assigned to a PIR.


	Activity: Assess and Archive Human Factors PIR Reports



	Responsible Agent
	Product
	Approval Authority
	Tools and Aids

	Human factors specialist
	Archived Library of Human Factors PIR Reports
	ATO-P, Human Factors Research and Acquisition
	Human factors web-site repository of Human Factors PIR Reports

	Description:  In addition to the “Lessons Learned and Best Practices Report,” a copy of the human factors PIR reports should be forwarded to ATO-P Human Factors Research and Engineering Division.  These reports will be placed in a repository on the FAA Human Factors web site.  These reports should prove invaluable for other human factors practitioners assigned to participate in PIRs.


