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Lessons from Apollo 13
• Houston, we have a problem….

– Longstanding systemic flaws
– 2011 explosion

• Let’s work the problem: improvising a new mission
– Purpose + Process + People = Product

• Failure is not an option!
– Internal/external challenges
– Change management

• Our finest hour
– Initial implementation
– Next steps

• It’s been a privilege flying with you…
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Houston, we have a problem…

For each airman certificate or rating, 14 CFR 
lists required areas of aeronautical knowledge 
and skill.

• FAA developed the PTS to provide practical test 
performance metrics for proficiency in each Section 
and Subject.

There has never been a corresponding set of 
defined “KTS” (knowledge test standards) 
metrics for the aeronautical knowledge elements 
tested via “the written” exam.

Longstanding systemic flaws



Houston, we have a problem…

Lack of “KTS” allowed the accumulation of too 
many FAA knowledge test questions that were:

• Out-of-date (e.g., lots of wood, dope and fabric, 
not much composites)

• Irrelevant (e.g., two types of human failure)

• Disconnected from “real” skills and knowledge 
required for safe maintenance of today’s 
equipment.

Also, PTS did not evolve in a systematic way –
results include redundant and conflicting tasks.

Longstanding systemic flaws



Houston, we have a problem…
2011 Explosion

Ill-advised changes to Fundamentals of Instructing 
knowledge exam led to skyrocketing failure rate.

Aviation training community demanded action to address 
fundamental flaws in FAA certification testing, which 
drives the way industry conducts aviation training. 



Lessons from Apollo 13
• Houston, we have a problem….

– Longstanding systemic flaws
– 2011 explosion

• Let’s work the problem: improvising a new mission
– Purpose + Process + People = Product

• Failure is not an option!
– Internal/external challenges
– Change management

• Our finest hour
– Initial implementation
– Next steps

• It’s been a privilege flying with you…
6



Let’s work the problem

FAA and industry partners agreed on the need 
for a systematic approach that would: 

• Provide clear standards for aeronautical 
knowledge

• List specific behaviors for risk management

• Consolidate overlapping subjects in the PTS

• Connect the standards for knowledge, risk 
management, and skill to guidance (H-series 
handbooks), to knowledge test questions, 
and the oral and practical test

• This is what happens when training and 
testing are not correlated: Homework, Study 
Guide, Test!

Purpose + Process + People = Product



Let’s work the problem

Phase I – 2011-2012: 
• An ARC (Aviation Rulemaking Committee) developed the ACS concept 

and recommended that the FAA pursue it.

Phase II – 2012-2013:
• The FAA tasked the industry Aviation Rulemaking Advisory Council 

(ARAC) to develop the ACS concept through the Airman Testing 
Standards and Training Working Group.

Phase III – 2014-Present:
• The FAA tasked the ARAC to further advance the ACS concept 

through the Airman Certification System Working Group (ACS WG).

Purpose + Process + People = Product



Let’s work the problem

ACS arises from extensive FAA/industry collaboration
• Industry-led development – the ACS has 

been developed, refined, and tested 
through three consecutive aviation 
training industry groups with diverse 
representation. 

• Public comment - the FAA established 
several dockets for the industry groups to 
receive public comments on the ACS.

• Prototyping - the FAA and its industry 
partners conducted ACS prototype 
activities to test and refine the ACS for 
private pilot (airplane) and instrument 
rating (airplane).

Purpose + Process + People = Product



Let’s work the problem

10Current and Past Aviation Community Participants

Aircraft Owners & Pilots Association (AOPA)

Airlines for America (A4A)

Air Line Pilots Association (ALPA)

AnywhereEducation Inc.

Aviation Accreditation Board International (AABI)

Aviation Research Training & Services

Aviation Supplies & Academics (ASA)

Aviation Technician Education Council (ATEC)

CAE

Cessna Pilot Centers

Coalition of Airline Pilots Associations (CAPA)

Embry-Riddle Aeronautical University

Federal Aviation Administration (AFS-1, 3, 200,300,400,600,800)

FedEx Express

Flight Safety International 

General Aviation Manufacturers Association (GAMA)

Gleim

Florida Institute of Technology

Florida State College 

Jeppesen

King Schools

Liberty University

Mary Schu Aviation 

National Air Transportation Association (NATA)

National Association of Flight Instructors (NAFI)

National Business Aviation Association (NBAA)

Navy Technologies

Oxford Flying Club

Paul Alp, CFI

Polk State College

Redbird Simulations

Regional Air Cargo Carriers Association (RACCA)

Robert Stewart, CFI

Savvy Aircraft Maintenance

Satcom Direct (Mariellen Couppee)

Society of Aviation and Flight Educators (SAFE)

Sportys Academy

University Aviation Association (UAA)

University of North Dakota

Purpose + Process + People = Product



Let’s work the problem

Airman Certification Standards

• “Enhanced” version of the Practical Test 
Standards (PTS) – ACS replaces the PTS

• Adds task-specific knowledge and risk 
management elements to each PTS 
Section/Subject

• Result:
• Integrated presentation of specific knowledge, 

risk management, and skill elements for each 
subject

• Single source set of standards for both 
knowledge exam and the oral and practical test

Purpose + Process + People = Product



Let’s work the problem

Definition & integration of elements = comprehensive standard 

Aeronautical
knowledge

Know

Aeronautical 
decision-making Consider

Do
PTS-based 
proficiency

Purpose + Process + People = Product



Let’s work the problem

AM = Aviation Mechanic 
(applicable ACS)

II = Airframe Structures 
(Section)

A = Metallic Structures 
(Subject)

K1 = Inspection/testing of 
sheet metal structures 
(Subject Element Knowledge)

The ACS assigns a unique 
code to each element of 
knowledge, risk 
management, & skill

ACS coding system

Purpose + Process + People = Product



Airman Certification System
Changes: Regulations, Policies, Procedures, Feedback   

TestingStandards Change Management

Alignment as appropriate with other Certificates / Ratings

Guidance
A C S    c o d e s    e n a b l e    c o n t i n u o u s    a l i g n m e n t

Combined certification 
standards for  knowledge, 
risk management, and skill

Rules, H-series handbooks, 
Advisory Circulars, other 
FAA information sources

Knowledge exam, oral and 
practical tests for issuance of 

certificate or rating

Awareness, Desire, Knowledge, Ability, Reinforcement via 
disciplined change management plan with associated 

communications strategy

Safety Continuum

Knowledge exam questions 
are meaningful, relevant, 
aligned with standards and 
guidance. 

Oral and practical tests are 
more focused and more 
efficient. 

Purpose + Process + People = Product
Let’s work the problem
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Failure is not an option
Internal/External Challenges

I have a resistance to change in things that I feel comfortable with and that I'm 
used to. – Dennis Quaid

The way I see it, it's impossible to change things without encountering 
resistance. – Evo Morales

Anyone who says failure is not an option has also ruled out innovation. – Seth 
Godin

Failure is not an option. Success is just a process. – Wale



Failure is not an option
Internal/External Challenges

Internal Resistance
• Aviation Safety Inspectors
• Bureaucracy
• Supervisors

External Resistance
• Applicants
• Instructors
• Evaluators (DPEs, DMEs)
• Courseware providers
• Academia



Failure is not an option
Change Management

FAA and industry used a formal, disciplined change 
management process to introduce the ACS.

Model = PROSCI’s ADKAR:

• Awareness

• Desire

• Knowledge

• Ability 

• Reinforcement
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Our Finest Hour
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NSTB A-10-36:  Revise airman knowledge tests to include questions regarding electronic flight and navigation displays, including normal 
operations, limitations, and the interpretation of malfunctions and aircraft attitudes.

* Work with AVP/others as needed to ensure that we 
understand the scope and intent of the requested change.

Test questions Public data

What is the impact of this change on ACS for other certificates / ratings?

Change – NTSB Recommendation

Does the existing ACS/PTS have 
task elements that address  the 
subject? 

If so, which ones? 

Are they sufficient to 
accommodate this topic in 
guidance and testing?

Do we have sufficient 
coverage of this topic in 
existing handbooks? 

If so, where? 

If not, what do we need, in 
which handbook(s), and by 
when?

Do we have any test Qs on this 
subject already? If so, do they 
address the issue? 

If not, check test blueprint and 
number of form tests to 
establish a reasonable target 
number of questions to 
develop and validate.

Include all policy divisions.

Determine when to include information in public data:

• What’s New and Upcoming in Airman Testing

• Sample Knowledge Test(s)

Confer with ACS WG for communication, situational awareness, 
and assistance in scoping the topic. *

Which statement is correct 
when made in reference to a 
parallel circuit? 

A) The current is equal in all 
portions of the circuit.

B) The total current is equal 
to the sum of the 
currents through the 
individual branches of 
the circuit. 

C) The current in amperes 
can be found by dividing 
the EMF in volts by the 
sum of the resistors in 
ohms.

Next Steps
Our Finest Hour

Standards Guidance



Federal Aviation
Administration

Our Finest Hour: Airman Certification System

Changes: Regulations, Policies, Procedures, Feedback   

TestingStandards Change Management

Alignment as appropriate with other Certificates / Ratings

Guidance
A C S    c o d e s    e n a b l e    c o n t i n u o u s    a l i g n m e n t

Combined certification 
standards for  knowledge, 
risk management, and skill

Rules, H-series handbooks, 
Advisory Circulars, other 
FAA information sources

Knowledge exam, oral and 
practical tests for issuance of 

certificate or rating

Awareness, Desire, Knowledge, Ability, Reinforcement via 
disciplined change management plan with associated 

communications strategy

Safety Continuum

Which statement is correct when 
made in reference to a parallel 
circuit? 

A) The current is equal in all 
portions of the circuit.

B) The total current is equal to 
the sum of the currents 
through the individual 
branches of the circuit. 

C) The current in amperes can 
be found by dividing the 
EMF in volts by the sum of 
the resistors in ohms.



Federal Aviation
Administration

Our Finest Hour: What’s Next for the ACS?

Aircraft Mechanic 
Certificate with 
Airframe and/or 
Powerplant ratings 

In development:

Airline Transport Pilot (Airplane)

Instructor (Airplane)

Rotorcraft & 
Powered Lift



Lessons from Apollo 13
• Houston, we have a problem….

– Longstanding systemic flaws
– 2011 explosion

• Let’s work the problem: improvising a new mission
– Purpose + Process + People = Product

• Failure is not an option!
– Internal/external challenges
– Change management

• Our finest hour
– Initial implementation
– Next steps

• It’s been a privilege flying with you…
24



Questions??
• Airman Testing Web Page

– http://www.faa.gov/training_testing/testing/
– http://www.faa.gov/training_testing/testing/acs/

• FAASafety.gov – ALC-449
– www.faasafety.gov

• ACS Focus Team
– 9-AVS-ACS-Focus-Team@FAA.gov
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