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Maintenance Human Factors Evolution — A Discussion
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HF fundamentals
Revisit today’s HF-SMS challenges and discuss solutiofis

Identify characteristics of a good MX Safety Culture

Human Factors in Maintenance
TS' Transportation Safety Institute T
Oklahoma City, OK Grblllj com
(January 2023)
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Empower you to deliver modern HF presentations

Consider the human factors that make thingS 30 right/wro

Add value to the HF programs that you oversee

Provide science-based application!

Human Factors in Maintenance
s, Transportation Safety Institute
' Oklahoma City, OK 1 —
Tran it Bdiiiidiuied  (January 2023) G bl|.|.j COITI
human-centered safety soluti

Aviation Safety




Overall Learning Goal for Engineering Human Factors

& S
. Produce new original work
_,/‘:j.--;e.{--;-.f;%.\ Design, assemble, construct, conjecture, develop, formulate, author, investigate

I COLs
L0 beh St )

P e ST

Justify a stand or decision
appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas

differentiate, organize, relate, compare, contrast, distinguish,
examine, experiment, question, test

Use information in new situations
execute, implement, solve, use, demonstrate, interpret,
operate, schedule, sketch

Explain ideas or concepts

classify, describe, discuss, explain, identify, locate,
recognize, report, select, translate

Understand

R b Recall facts and basic concepts
ememaoer define, duplicate, list, memorize, repeat, state

Figure 1: Bloom's (2001) revised taxonomy (Vanderbilt University Center for Teaching CC BY 2.0)



Agenda (for FAA Airworthiness Inspectors)
Day 1 0800 — 1600 CST

Introductions/Discussion (Team Activity)
Identifying HF Challenges (Team Activity)
PEAR to understand and recall HF

Day 2 0800 - 1600 CST
Generic HF Event Analysis (Team Activity)
Communication in Maintenance

Fatigue (Team Activity)

Day 3 0800 — 1600 CST

Procedural Compliance (Team Activity)
Safety Culture Assessment

Assessing Maintenance Safety Culture (Team Activity)

HF Investigations and Other Group Discussions (Team Activity)

The Live HF Class

| * Human Factors in Maintenance
' ' Transportation Safety Institute
Oklahoma City, OK (2023)
* Aviation Safety
X




ldentified Challenges from FAA ASI Classes

Top 5 Human Factors 12.2020

5th Rank (1) = 4th Rank (2) ® 3rd Rank (3)

Fitness for Duty Fatigue/ )| 1 2 12

Fresrrsivesors i i I 1 g
Communication/Task Turnover | 2 71 1 12
Top Management [ 1 9

Training/Qualification) 1 2 71 8
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Weighted Total

Top 3 Human Factars.2,2021
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Top 5 Human Factors
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Distractions 1 11
Complacency 1
Training/Qualification 3 _
Culture 1
0 2 B 6 8 10 12 14 16
Weighted Total
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Fitness for Duty-Stress

Communication 1 1

Resources - Lack of 1

0 5 10 15 20 25
Weighted Total

Top 3 Human.Factors  07.2021



Top 5 Human Factors from April 22, 2022 From 5 Classes 2020-2022

5th Rank (1) m 4th Rank (2) m 3rd Rank (3) m 2nd Rank (4) = 1st Rank (5) Fitness for Duty
/ Training/Quals

Complacency

Fitness for Duty-Stress

Communication

Culture

Complacency 1

Communication 1 _ 1 Others

Management/leadership

Distraction - 1 Pressu re

o 5 A . o 0 1 1 16 Lack of Resources



2014 Top 10 Challenges - Compared

Culture/Leadership <=——€ulture/Leadership
Tech Pubs € "Tech Pubs

Fatigue versight & Regs

HF Training atigue
Ol
oluntary Reporting

HF Data Analysis

Pressure/Stress
ROI

Voluntary Reporting

New Workforce |
Oversight & Regs HF Training

Professionalism Situation A
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An International Perspective
on Human Factors Challenges

A 2014 FAA survey indicates the top human factors challenges for the
aircraft maintenance industry in the European Union and the United States
are culturefleadership, using technical publications, 2nd worker fatigue

2y Dr. &0 johison

he author revisits the top

maintenance human factoes

challenges compuring a 2050

ranklagwith coein 2014, L5

and intermational aviation
maiantenance hunsin Gtors specialists
endicate that the ma|oe issues have sot
changed substantially. The No. | chal-
lenge, not mentioned in past studies, was
a combenation of two factors that com-
buned to say that indastry leadership is
met demonstrating afficent attention 1o
the corporate safety cuhuze.

The 2010 international
rankings

12 2000, the FAA asensdbled a pancl of
maintenance human factors {(Mx HE)
sabject matter experts to identify and
rank the top human factoes challenges.
Participants included represematives
from aichines, MROs, manufactur
ers, and governnwnt. The European
Human Factors Advisory Group did
the same doill in Furope. There wax a
60 percent overlap in the top five chad
Ienges as shown i Tabke 1. The match-

ing challenges were wocker fatigue,
sabety cuture, and measuring impoct of
mainterance HF programs, This rank
ing reinforces the fct tha hunsans are
humans and have the same challenges no
matter where they ane warking. One sig-
nificant dufference is that Europeans have

the challenge of 28 national regulatcey
authorities and many others, inchading
the United States, with whom they have
bulateral sgroements (meaning that local
Aviation Safery [nspectoes enfoece the
LEASA regulations).

The 2014 international
rankings

Anngle web-based questionmare pro-
vided the data in 2014 Tt was sent (o

Table 1: Top 5 EU-US Maintenance Human Factors Challenges in 2010

North America-US Eurape

Usieg Technical Pubications Measuting Impect of Me HF Pregrans

‘Worker Fatigue Expanding Mx HF aoress alk Furnpean
Coursries

Sefaty Cukues Warker Fatigue

Vohntary Repocting Safety Ddture

Weesuring Impect of HF Pragrares Stendardizing Regeletory Oversight

40 September X112

a selected sample of the maimtenance
industey, most of whom were imvulved in
the 2010 runking activity, Twestyfive
percent were from Buscpe, the rest from
the United States, Seventy-five percent
of the Europeans and 60 peccent of the
LS sampde responded within the allot-

The challenges are complex and ingrained in
aviation maintenance. The challenges are part of
the culture and “culture” takes a long time to build
and along time to change.

ted time frame. The end result was that
75 percent of the responses were from
the States. The ULS, has a langer avia-
tion industry (o this repeesentation is
acceptable. The gquestlonnalne was
open-ended. The respondents dsd not
pick from a last but merely wrote their
ows short descriptica of the challeeges.
Siaty-three percent (A1 responses)
mairtenance human factors questson-
naires werw vtummesd, That is a very
respectable response rate 1o an open:
ended survey with a2 short response
window, Some respuncents kater told
us that they querted their work force
and managers before respoeding. We
are certain that this sample sive and
ber of rexp yueldedd valsd and
relsable information,
The top five challenges represented
67 percent af the combinmd EUaad LS.
respoases. Table 2 shows the Jist of the
top challenges that combines all respon-

AIRCRAFT MAINTENANCE 11 CHNDL0GY



PEOPLE ENVIRONMENT

People who perform the job

Environment for work - Organizational and physical
Actions (tasks) performed as part of the job

Resources like equipment, tools, procedures, and more

drbillj.com

hhhhh -centered safety solutions
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A Way to Recall Human Factors

Go to www.humanfactorsinfo.com
Maintenance Human Factors Presentation System
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Federal Aviation About Jobs MNews Search Q

Administration

Aircraft Air Traffic Airports Pilots & Airmen Data & Research Regulations Space Drones

Home / About FAA [/ Programs & Initiatives / Human Factors in Aviation Maintenance

Human Factors in Aviation Maintenance

Human Factors in Aviation

Maintenance Wh at We DO

. The overall goal of Aviation Maintenance human factors research is to identify and optimize the factors that affect
Library and Current Research
human performance in maintenance and inspection.

Videos
Qur research areas include:

* Qualification

Fatigue Risk Management > S@e W
W

Line Operations Safety Assessments , « Training
(LOSA)

o »  Worker safety
Training and Tools
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September 2014

Operators Manual

Human Factors in Aviation Maintenance




atigue Risk Management Support

‘ Main Menu: Fatigue Countermeasure Workshop

Click on the button to launch the desired lesson.

Lesson1: [ENENSSEE.
Fatigue Basics

Lesson 2:
Sleep Basics

Lesson 3:
ue Management
Strategies

y Fatig

DO NOT DISTURB!

Fighting Fatigue?
Ad bbb R
p RO —p—
" [ T~ e e -
Ottt i Beneme
s . e o o iy
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Family & Social Life
(10.7kB)

Dream BIG.

PRESSURE!

Nutrition (3.9 KB) Lack of Exercise
(3k8B)



Video and Animation Files/FAA_Fatigue_Trailer_Final_HD.wmv

On-line Procedural Compliance Attitude Appreciation
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Summary

Include relevant Mx HF topics
Address safety culture mindfulness
Mental & physical fitness for duty
Resilience
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Hazard ldentification Approaches

Proactive

7 Approach 7
« Capture of system performance in real-
« Investigation of accidents, incidents, and « |dentification of safety hazards through time during normal operations, such as

the active analysis of the organization's
activities, using tools such as mandatory
and voluntary reporting systems, safety

- audits, and safety surveys
Reactive -
Approach

observations of mechanic performance

events during a heavy check.

Predictive

Approach

Maintenance Event Decision Aid Aviation Safety Action Program Maintenance Line Operations Safety
(MEDA) (ASAP) Assessment (M-LOSA)

Ramp Event Decision Aid (REDA) Safety, Quality Assurance Audit Ramp LOSA
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