
TP NELT-6-1NELT Refresher Training HPI Module ïDecember 2008

Human Performance Improvement (HPI) 

Event Analysis

Tom Gorman

December 2008

NELT Refresher Training



TP NELT-6-2NELT Refresher Training HPI Module ïDecember 2008

Basic EA Flow

Investigation

(What)

Analysis

(Why)

Recommendations

Lessons-To-Learn

2 - Investigation

Interviews

Record Reviews

Observations

1 - Introduction

Course Overview

HP Review & Resources

Why HPI Approach to EA

3 - Analysis

Error Precursors

Flawed Defenses

Latent Conditions

4 - Fix what can and 

needs to be fixed!

Event
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Topic 1: Why Take an HPI Approach?

ñAn Introduction to HPI Event Analysisò
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Excellent 

References!
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HPC Reference Materials

Human Performance Handbook

HUMAN PERFORMANCE IMPROVEMENT 
CONCEPTS AND PRINCIPLES

September 2007

Human Performance Tools for 

Individuals, Work Teams, 

and Management

A Good Practice Guide for 

Anticipating, Preventing, and Catching 

Human Errors and Identifying 

Latent Organizational Weaknesses

HUMAN PERFORMANCE IMPROVEMENT 
METHODS AND TECHNIQUES

September 2007

http://www.hss.energy.gov/csa/csp/hpc/
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HP Terminology

ÅEvent 

ÅError Precursors and Error-Likely Situations

ÅFlawed Defenses

ÅHuman Error, Mistakes, and Violations

ïActive and Latent

ÅInitiating Action

ÅLatent Organizational Conditions

ÅPerformance Modes
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Traditional Approach 

to Addressing Human Error 

ÅFocus on the initiating action that caused 

the incident (active error, violation or correct action). 

ÅZero in on those individuals involved.

ÅDetermine what they did wrong ð

acts of commission or omission?

ÅReprimand the wrong-doers, add more controls 

to the procedure, and re-train!
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Anatomy of an Event

Error

Precursors

Vision, 

Beliefs and

Values

Latent

Organizational

Conditions

Flawed

Defenses
Vision, 

Beliefs and

Values

EA-3-8Facilitating Safe and Reliable Operations!

Consequences Initiating ActionEvent
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HP Approach to 

Addressing Human Error 

ñTo explain failure, do not try to find where people (simply) 

went wrong. Instead, find how peopleôs assessments and 

actions made sense at the time, given the circumstances that 

surrounded them.ò

ðSidney Dekker
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The óBad Appleô Theory

ÅComplex systems would be fine,

if not for the erratic behavior of 

unreliable people.

ÅPeople cause accidents ð

they are dominant in over 

two-thirds of them.

ÅFailures are introduced into the system only 

through the inherent unreliability of people.
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ñLocal Rationalityò

(Whatôs really going on!)

ÅPeople in safety-critical jobs are 

motivated to stay alive and keep 

their co-workers safe.

ÅThey do not go out of their way to hazard themselves, 

their colleagues, the public, or the environment.

ÅThey do what is reasonable given their point of view, 

focus, knowledge, objectives, and the objectives of their 

organization.
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Reacting to Failure

ÅñHow could they not have noticed?ò

ÅñHow could they not have known?ò

ÅOur reaction to failure 
tends to make us believe that 
human errorwas the cause!
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Why do we react that way?

Our reaction is driven by normal biases.

Effort will be required to counteract this bias!

ÅRetrospective

ÅProximity

ÅCounterfactual

ÅJudgmental
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Retrospective = Hindsight

ÅYou already know the outcome.

Å~ Unlimited access to óground truthô.

ÅWhich cues and indications were ócriticalô?

ÅWhat actions could have prevented the outcome?
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Proximity

Looking for errors at the 
Blunt End is counter-intuitive ð
It can undermine belief in the 
safety of the system!

Blunt End

(Latent Errors)

Sharp End

(Active Errors)
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Counterfactual (If onlyé)

Why did they zig when they could have/should have zagged?

Stressing what was not done explains nothing 

about what did happen and why.

Critical points are much clearer looking back.
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Judgmental

Saying people ófailedô to do 
the right thing (in hindsight) 
judges them to a standard 
that may only be achieved 
with broader knowledge.
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Sequence of Events Time

A Little

A Lot

What you know now

At this point they failed to do 

what I would have done 

(knowing what I know now)!
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You Can Avoid Hindsight Bias

ÅPut yourself into the shoes of people whose behavior 

you are trying to understand.

ÅStrictly consider what workers knew and understood 

at the time.

ÅYou need to understand why it made sense to the worker 

to do what he or she did.

ÅTo understand the error ð no hindsight, no judgmental 

language, no counterfactuals  

Keep the data in context:
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Contrasting Notions 

about the Causes of Events

There is an óeasy buttonô for 
identifying causes of events.

Identifying the real causal 

factors is painstaking work!
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What is the Cause?

ÅCause is not ófoundô, it is óconstructedô!

Å It depends on:

ïWhere you look!

ïWhat you look for!

ïWho you talk to!

ïYour experience!

ïWho you work for!

ÅDiffering Views:

ïComair Flight 5191
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4-Potential Levels of Failure

Active Failures Initiating Actions

Latent Failures Error Precursors

Latent Failures Flawed Defenses

Latent Failures Latent Organizational Conditions
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Event Analysis Tools

Initiating Action(s)
Interview Questions, 

Event Timeline

Error Precursors Error Precursor List

Flawed Defenses
Defenses List, Unsafe Supervisory 

Practices List

Organizational 

Conditions
Latent Conditions List
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HP Event Analysis Process

1.  Acquire Event Overview What are we analyzing?

2.  Debrief Key People Listen to their story!

3.  Gain Understanding  Review related information!

4.  Refine Timeline Build context ð what happened!

5.   Follow-up Interviews Why did it happen?

6.  Reconstruct Mindset Why did it seem right?

7.   Dig Deeper Organizational Conditions

8.   Causes & Actions Prevent Recurrence!
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Questions? Feedback!

Event

Investigation

(What)

Analysis

(Why)

Recommendations

Lessons-to-Learn
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Topic 2: What Happened?

ñThe Investigation Phaseò
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Basic EA Flow

Investigation

(What)

Analysis

(Why)

Recommendations

Lessons-To-Learn

Interviews

Record Reviews

Observations

Event
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Activities in the 

Investigation Phase

ÅConduct Debriefs.

ÅStart the event Timeline.

ÅCollect, assemble, and assess data.

ÅExpand the Timeline.

ÅConduct Follow-Up Interviews. 

ÅComplete the Timeline (Part 1).

Goal: Provide you with the skills to conduct the 

Investigation Phase activities.
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ñSeek first to understand!ò
ð Steven Covey, Habit 5

The purpose of the Debrief is to gain insight into what 

happened and why from the perspective of the people 

who were involved in or observed the event.
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Investigators need to know how the situation looked to 

the people from inside of the tunnel at each juncture. 

- Sidney Dekkerôs Field Guide

Why do a Debrief? 
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HP-Based Debrief 

ÅStart your investigation with the Debriefs

ïbefore your biases develop, and

ïwhile interviewees recollections are fresh.

ÅLet each interviewee tell their story.

ÅStay neutral and be objective throughout.

ÅRememberð You are interviewing, not 

interrogating!
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Human Nature in Debriefs and Interviews

Warning!

ÅMemory is not precise ð
it is not a video recording. 

ÅMemory tends to order and 
structure events more than 
they actually were.

ÅRecollections diminish with time. 

ÅBad experiences can be modified 
or lost.
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Elements of the Debrief

ÅOpening

ÅQuestioning Process

ÅActive Listening

ÅLearn to Be Quiet

ÅClosing
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Debrief Opening

ÅIntroduce yourself and ask interviewee to 

introduce him/herself.

ÅPut the interviewee at ease.

ÅExplain the purpose of the interview.

ÅExplain note taking and how the information will be 

used.

ÅAnswer questions about the interview and the 

causal analysis process.
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Guiding the Debrief

ÅAsk them to explain their involvement.  

ñWould you please tell me abouté?ò

ÅAsk ñAnd then what happened?ò etc. etc. 

ÅAsk ñWhat else was going on?ò

ÅAsk for óclarificationô of statements that 

you do not understand.

ÅóConfirmô your understanding by stating back 

what the person said.

ÅIdentify key words/remarks to follow up on.

ÅKey on words like ñstressedò and ñin a hurryò.
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Key Questions

ÅñWhat was talked about at the pre-job brief?ò 

ÅñHow would you have performed the task, 
if it had been up to you alone?ò

ÅñIs it always done that way?ò

ÅñWhat could have been done to prevent this incident?ò  

With feelings and perceptions ð

Capture exact quotes as to ñwhyò they feel that way.

Å?
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Active Listening

ÅActive listening intentionally focuses on who you 

are listening to, whether in a group or one-on-one 

setting, in order to understand what he or she 

is saying. 

ÅMaintain eye-contact with the speaker.

ÅAs the listener, you should be able to 

repeat back, in your own words, what they 

have said (to their satisfaction).

ÅThis does not mean you agree with what they are saying. 

But rather, you understand what they are saying.
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Learn to Be Quiet

ÅUse open-ended questions and listen.

ÅAllow the interviewee to finish speaking.

ÅDonôt interrupt with another question 

until the first question is answered and 

you understand what was said.
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Closing

ÅSummarize what you have been told.

ÅAsk - ñIs there anything else I need to know?ò

ÅEncourage interviewees to contact you with 

additional information/concerns.

ÅThank the individual for his or her time.

ÅRemind the individual that a follow-up interview may 

be conducted.
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Air Florida Flight 90 Crash
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Observe the debrief of the surviving 

crew member of Air Florida Flight 90

Classroom Demo
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What do we know?
(And what do we do with it?)

Organizing Event Information -

Developing the Timeline

Date/

Time

Actions/ 

Inactions

Data 

Available

Issues/ 

Problems
Mindset PM

1/13/07 

13:15

Passengers 

commence 

boarding

24o, Snow 

Falling

Snow buildup 

on runway and 

plane
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Mindset

ÅTendency to ñseeò only what the mind is tuned to see 
(intention)

ÅPreconceived idea

ÅInformation that does fit a mind-set may not be noticed 
and vice versa; 

ÅMay miss information that is not expected or may see 
something that is not really there; 

ÅContributes to difficulty in detecting one's own error(s) 
(aka: mental inertia, ñgroupthinkò, or ñparadigmò) 

Goals + Knowledge Ą Focus



TP NELT-6-43NELT Refresher Training HPI Module ïDecember 2008

Performance Modes
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Mental Picture
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What do we know?
(And what do we do with it?)

Organizing Event Information

Developing the Timeline

Date/

Time

Actions/ 

Inactions

Data 

Available

Issues/ 

Problems
Mindset PM

1/13/07 

13:15

Passengers 

commence 

boarding

24o, Snow 

Falling

Snow buildup 

on runway and 

plane
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Air Florida Flight 90 Timeline
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What Now?

ÅWhat do we know?

ÅHow will we get additional data? 

(The ñRest of the Storyò)
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Data Methods

ÅReview the workplace and equipment (job site conditions).

ÅIdentify procedures, logs, printouts, and other materials 

the participants used.

ÅConduct a fact finding meeting. 

ÅObtain statements from third parties. 

ÅReview historical sources.
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Data Sources

ÅSystem Descriptions/Safety Basis

ÅOperating/Maintenance Procedures

ÅTraining Records

ÅPast Incidents and Operating Experience

ÅRegulatory Requirements

ÅIndustry Standards and Guidance

ÅEtc.
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The interview is the

single most powerful tool

in conducting Event Analysis!
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Interview Techniques

ÅPrepare questions in advance

ÅAvoid leading questions. 

ÅRemove personal bias. 

ÅDonôt ñpoint-the-fingerò.

ÅUse short questions and plain English.

ÅInterview in a quiet, private location.

ÅLimit the number of people at the interview.

ÅIs union representation/management presence 

required/allowed?
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At Each Juncture in the Timeline

Your objective is to find out:

ÅWhich cues were observed/recognized.

ÅWhat items they expected, but did not see. 

ÅWhat knowledge was used to deal with the situation?

ÅDid the individual have any experience with similar 

situations that was useful in dealing with this one?
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At Each Juncture in the Timeline

ÅWhat expectations did they have about 

how things were going to develop?  

ÅWhat options did they think they had 

to influence the course of events?

ÅHow did other influences (operational or 

organizational) help determine how they 

interpreted the situation and how they acted?
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Topic 3: Why Did It Happen?

ñThe Analysis Phaseò
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Basic EA Flow

Investigation

(What)

Analysis

(Why)

Recommendations

Lessons-To-Learn

Error Precursors

Flawed Defenses

Latent Conditions

Event
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Analysis Tools

ÅWhat tools are you

going to use?
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Anatomy of an Event

Error

Precursors

Vision, 

Beliefs and

Values

Latent

Organizational

Conditions

Flawed

Defenses
Vision, 

Beliefs and

Values

1

2

3

ÅCA-3-56ÅFacilitating Safe and Reliable Operations!

Consequences Initiating Action
Event
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Organizing the Timeline

Create 

Chapters 

or Episodes

Date/

Time

Actions/ 

Inactions

Data 

Available

Issues/ 

Problems
Mindset PM

1/13/07 

13:15

Passengers 

commence 

boarding

24o, Snow 

Falling

Snow buildup 

on runway and 

plane
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Air Florida Flight 90 Episodes

1) Snow Removal

& De-Icing

2) Gate Departure

and Pre-Flight
3) Take-Off
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WHY ð The Timeline Continued

WHY (Drivers/Causes)

Error Precursors Flawed Defenses Latent Conditions



TP NELT-6-60NELT Refresher Training HPI Module ïDecember 2008

Air Florida Flight 90 Episode-1

1) Snow Removal

& De-Icing

ÅFacilitating Safe and Reliable Operations! ÅCA-3-60

321
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Identify Error-Precursors 

T-W-I-N:

ÅTask Demands

ÅWork Environment

Å Individual Capabilities

ÅHuman Nature
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Air Florida Flight 90 ïError Precursors

ÅAdverse Climate (W)

ÅUnfamiliarity (I)

ÅDeparture from Routine (W)

ÅInaccurate Risk Perception (N)

ÅAssumptions (N)

ÅShift Change (W)

ÅDelays (T)
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The Aftermaths of Flawed Defenses 




