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Lesson Objectives
Temunal Leamtng ObJec tJve - Given an event-based, problem
situabon scenano, sample data, and a cause and effec t
charting tool, idenbfy the root cause of the problem.
This lesson has seven objectives. Upon complebon, you should
be able to:
• Recognize the difference be tween presumptive,
contributing, and root cause .
• Recognize event- based problem situa tion descriptions by
causal fac tor.
• Identify presumptive causes tha t facilita te the
determ1nat1on of the root cause of a problem.
• Define the process to valida te presumpbve causes .
• Recognize the difference between root and contnbubng
cause cntena .
• Idenbfy methods to verify root cause .
• Identify root and contnbuting causes .
First, you will learn the difference be tween presumptive
causes, contributing causes, and root causes.
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Types of causes lnlroduction

When we have meetings to solve problems at
DCMA, we often end up with a long list of

things that could have gone wrong.

Wouldn't it be nice if we could iust sift through that
long list of things that could have caused the problem
and focus on the one thing that 1s the most basic
reason for it?
Of course it would be lllCe .

But still, there is value Ill those long lists of causes to
a problem. While only one of them can be the root
cause, the others may be contributing to the
nonconforming condition and must also be addressed.
Let's take a look at all the causes, how they are
labeled, and their di fferences.
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Long Description
The mentor, Linda, is now having a conversation with a different DCMA Specialist. The DCMA Specialist
states that, "When we have meetings to solve problems at DCMA, we often end up with a long list of
things that could have gone wrong." The mentor replies, "Wouldn't it be nice if we could just sift
through that long list of things that could have caused the problem and focus on the one thing that is
the most basic reason for it? Of course it would be nice. But still, there is value in those long lists of
causes to a problem. While only one of them can be the root cause, the others may be contributing to
the nonconforming condition and must also be addressed. Let's take a look at all the causes, how they
are labeled, and their differences."
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Types of causes
In the

qua~ty industry, there are many ways to refer to the causes of problems. The three most common
cause types are bsted below.

dick on each tab to learn more about the cause type.
Root Cause

Contributing Cause

Presun1ptive Cause

Presumptive cause(s) may be apparent at the
beginning of the inves tigation or they may emerge
during the data callee tion process. These are
hypotheses that would explain the effects of the
problem, but they need validation.
At the end of Root Cause Analysis, there will be no
Presumpbve Causes remaining. AD Presumpbve
Causes, once venfied, will be categorized as either
contributing causes
root causes,
wil be
detenNned to not have been a cause.

°'

°'

~ I
Back

P"!f•lof7

I .....
Next

Popup Content
Presumptive Cause
Presumptive cause(s) may be apparent at the beginning of the investigation or they may emerge during
the data collection process. These are hypotheses that would explain the effects of the problem, but they
need validation.
At the end of Root Cause Analysis, there will be no Presumptive Causes remaining. All Presumptive
Causes, once verified, will be categorized as either contributing causes or root causes, or will be
determined to not have been a cause.
Contributing Cause
Contributing cause(s), when viewed alone, would not have caused the problem, but they are important
enough to be recognized as needing corrective action to improve the quality of the process or product.
(Contributing causes include secondary causes and possible causes.)
Root Cause
Root cause is the most basic reason for a problem, which, if corrected, will prevent recurrence of
that problem.
Sometimes, in highly complex technical problems, it may be impossible, from a financial perspective,
to find the root cause.
Although, theoretically, there is only one root cause, any "cause" of the nonconformance must be
investigated and corrective action must be taken to prevent recurrence of the nonconformance.A
green door labeled "ROOT CAUSES" with an exclamation mark problem.
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It is important to recognize the differences between these labels because they typically drive your
supplier to take a specific corrective action.

If a supplier is not able to recognize the difference, they may initiate a corrective action that does not
eliminate or alleviate the problem, but that instead causes a waste of valuable resources.
Next, you will apply the definitions of problem causes to a problem discovered at Acme Company .
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Long Description
Three doors are side-by-side. The first door is blue and is labeled "Presumptive Causes" with an
exclamation mark. The second door is green and is labeled "Root Causes" with an exclamation mark.
The third door is red and is labeled "Contributing Causes" with an exclamation mark.
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Case Study Introduction

Acme Company delivers steering wheels to a prime supplier. They are ultimately installed on U.S. Air Force
tow tractors. The prime supplier has rejected the last delivery of steering wheels, claiming the steering
wheels would not fit onto the tractors and were out of spec. Click on the Next button to tab through the
Acme Company analysis of possible causes.

UNIT ED STATES
AIR FORCE
STEERING WHEEL
ASSEMBLY
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ACM E
Acme Company

4016 Cleveland Ave
St. Louis, MO 63110
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Case Study Causes
Click on each tab to see Acme Company's anatys is of the possib le causes to their steering whee l prob lem .

Presumptive Cause

Contributing Ca use 1

Co ntributing Ca use 1

Root Ca use

Illustrator: I see that the hole on the steering whee l

column is not centered . I wonder if I didn't center it
because the measurements were wrong On the design
spec ification that I received from engineering . I'll have to
verify that . I suppose it could a lso have been that my

i .• ••",•••",.

magnifying glass was just dirty

I

FORCE
WH EEL

Popup Content
Presumptive Cause
Image only
Long Description
An Acme Company illustrator stands looking at the engineering drawing of the Steering Wheel Assembly.
The illustrator circles a mistake on the engineering drawing. He says, "I see that the hole on the steering
wheel column is not centered. I wonder if I didn't center it because the measurements were wrong in
the design specification that I received from engineering. I'll have to verify that. I suppose it could also
have been that my magnifying glass was just dirty."
Contributing Cause 1
Image only
Long Description
A reviewer from Acme Company comments on the engineering drawing of the Steering Wheel Assembly.
He says, "I am the person responsible for checking the work of Acme Company illustrators. I did not
check this drawing because it got the fast track treatment. Sometimes, our delivery schedules are so
compressed."
Contributing Cause 2
Image only
Long Description
The Acme Company illustrator continues to inspect the engineering drawing of the Steering Wheel
Assembly. He says, "I'm also surprised that the installer just blindly installed the steering wheel without

questioning why it was off-center. I admit that this mistake alone would not have caused the problem, but
someone still needs to talk to the installer."
Root Cause
Image only
Long Description
Failure Review Board team members are looking at the engineering drawing of the Steering Wheel
Assembly with defects circled in red. The word "Rejected" is stamped on the drawing. A pair of dirty
eyeglasses are superimposed in front of the drawing. The failure review board lead says, "Upon
investigation, the presumptive cause that perhaps there was a mistake in the measurements in the
Engineering source data turned out to be invalid. The engineering design document measurements were
correct. Therefore, our root cause is that the illustrator made a mistake and did not center the hole on
the steering column when creating the drawing."
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Types of causes Knowledge Review

Which problem cause 1s the most basic reason for a problem, which, if
corrected, wtll prevent recurrence of that problem?
Contnbutmg Cause
Calculated Cause

[ I Prohibitive Cause
Presumptive Cause
. / Root Cause

A

•

The best answer 1s that the R0-0t Cause 1s the most baste reason for a problem, which, 1f corrected,
will prevent a recurrence of that problem .
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Tvp<"s of Causes Summary
Wa it a minute. Are you actuary teling me
that a dirty magnofyng glass can lea d to a
rejec t ed de livery?

When de aling wi th suppqrs, it is oc t til<.ely that they would
publish such a ca..,;e in their corrective action plan . They
would mos t hkely lis t the cause as a '"lack o f a tten tion to
detail"' or "fab e to comply WIth specIfication." Dirty tools
were use d here to help you recognoze that al possibili ties
should be considere d durWIg a Root Ca..,;e Ana lysis.

w.

At tha t point, the foe..,; of DCMA
be on the supplier's
mpiementa tion of the va rious correctove actions associa t e d
WIth the root a nd contributing causes, effectiveness of the
corrective a ctions implemented and ensuring the DoD
customer is sa tis fied with the de~very.
NOw, let's take a Joo.k a t a new topic about e vent- based
proble ms and the .. c ausa l fac t ors.

Long Description
The mentor and the DCMA Specialist continue their conversation. The DCMA specialist looks skeptical and
says to the mentor, "Wait a minute. Are you actually telling me that a dirty magnifying glass can lead to a
rejected delivery?" The mentor explains, "When dealing with suppliers, it is not likely that they would
publish such a cause in their corrective action plan. They would most likely list the cause as a 'lack of
attention to detail' or 'failure to comply with specification'. Dirty tools were used here to help you
recognize that all possibilities should be considered during a Root Cause Analysis. At that point, the focus
of DCMA will be on the supplier’s implementation of the various corrective actions associated with the root
and contributing causes, effectiveness of the corrective actions implemented and ensuring the DoD
customer is satisfied with the delivery. Now, let's take a look at a new topic about event-based problems
and their causal factors."
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Causal Factors Introduction

Causal factors are impor tant to problem solvers when analyzing a problem for its root cause. They can be
listed on a sheet of paper or illus trated on an even t sequence or timeline. Notice the symbol and shape
used to illustrate a causal factor on the timeline below . Notice the direction of the arrow and how it
points to the primary event along the horizontal timeline. These causal factors point to the primary events
because they shaped the outcome of their connected events.

1-- - - - -tlPrimaryl---lH Primaryl- - - - - - --tl Primary
Event

Event
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Long Description
An Event Sequence / Timeline graphic comprised of the following elements: A circle on the left is labeled
"Start". A long, thick horizontal arrow comes out of the Start event circle and points to a long, horizontal
rectangle labeled "Primary Event". Above this rectangle is a half-shaded oval labeled "Causal Factor". A
thin, vertical arrow points from the Causal Factor half-shaded oval down to the Primary Event rectangle.
To the right of the first Primary Event rectangle are two more Primary Event rectangles, each connected
by short, thick horizontal arrows. Below these two rectangles are two more Causal Factor half-shaded
ovals, with short, thin, vertical lines point up to the Primary Event circles. From the last Primary Event
rectangle is a final long, horizontal arrow pointing to a circle on the right, which is labeled "End."
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causal Factor Cnteoor ies
causal factors are sorted into three ca tegones (color-coded below):
• Human Performance Problems
• Equipment Performance Problems
• External Forces

....- - - - - - ! M Primaryl---!H Primary.,_________ Primary
Event
Event
Event

Humlln

Equip1nent

Perlonnllnc•
Problems

Performance

Problems
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Long Description
The same Event Sequence Timeline graphic as before. There are now three new colored sections that
break up this diagram. The first box is blue, it stretches across the top of the timeline, encompassing the
Causal Factor above the first Primary Event, and it is labeled "External Forces." The second box is yellow,
it stretches across the left two thirds of the bottom of the timeline, encompassing the Causal Factor below
the second Primary Event, and it is labeled "Human Performance Problems." The last box is green, it
takes up the last right third of the bottom of the timeline, encompassing the Causal Factor below the last
Primary Event, and it is labeled "Equipment Performance Problems".
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Causal Factor Categories, Cont.

Each c ausal Factor category is further broken down into po tential causal fac tors tha t are associa ted with
Roo t Cause Analysis.

External FoKes
Beyond the usual control
of the company

Primary

Primaryl - - - - - - - - - t l Primary
Even t

1 - - - - - - - t l Even t 1-""""lN Even t

Equipment
Performance
Problems

Human

Performance
Problems
Verbal Communications
Written Procedures and Documents
Man-Machine Interface
Environmental Conditions
Work Schedule
Work Practices

Work Organization/Planning
Supervisory Methods
Training/Qualification
Change Management
Resource Management
Managerial Methods
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Design/Config uratio n and Analysis
Equipment Conditio n
Environment Condition
Equipment Specificatio ns
Maintenance/Testing
Equipment/System Operatio n
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Long Description
The same Event Sequence Timeline graphic as before. Each colored section now has an accompanying
description. The blue External Forces section is described in a caption as "Beyond the usual control of the
company." The yellow Human Performance Problems has a caption with the following list: "Verbal
Communications, Written Procedures and Documents, Man-Machine Interface, Environmental Conditions,
Work Schedule, Work Practices, Work Organization / Planning, Supervisory Methods, Training /
Qualification, Change Management, Resource Management, and Managerial Methods." The green
Equipment Performance Problems section has a caption with the following list: "Design / Configuration
and Analysis, Equipment Condition, Environmental Conditions, Equipment Specifications, Maintenance /
Testing, and Equipment / System Operation."
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When C<lusal Factors are listed verticaly, their
problem types sbll faD into the same ttv-ee
cat"90fles :

~

• Human Performance Problems
• Equipment Performance Problems
• External Problems
There are 19 problems sorted in to these three
categories.
Next, you will be given an event-based problem and
shown which category 1t falls into and what type of
problem 1t 1s w1th1n that category.
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Long Description
There are three, vertically aligned rectangles. The first rectangle is yellow and has a half-shaded oval with
the title "Human" in the center. Under this section is the following list: "Verbal Communications, Written
Procedures and Documents, Man-Machine Interface, Environmental Conditions, Work Schedule, Work
Practices, Work Organization / Planning, Supervisory Methods, Training / Qualification, Change
Management, Resource Management, and Managerial Methods". The second rectangle is blue and has a
half-shaded oval with the title "External" in the center. Under this section is the following caption:
"Outside the Company". The last rectangle is green and has a half-shaded oval with the title "Equipment"
in the center. Under this section is the following list: "Equipment Condition, Environmental Conditions,
Equipment Specifications, Maintenance / Testing, Equipment / System Operation, and Design /
Configuration and Analysis".
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case Study, Cont.

~

Acme Company deltvers steering wheels to a pnrne
supplier. They are ins taDed oo U.S. !Ve Force tow
trac tors for use oo the flight line.
The company's last delivery of steering wheels was
rej ected by the prime because the steering wheels
would not fi t onto the trac tors and were out of spec.
Acme Company de termined that the cause of the
problem was tha t the illustrator failed to pay the
proper atten tion to de tail and misplaced the location of
a drilled hole on the steering column.
T he Primary Event on the Sequence Timeftne would
likely be labeled 'Technical Drawing'.

Verb~

Commwliutions
Procedures and Documents
Man· Machine Interface
Environmental Conditions
Work Schedule
Work Practices
Work Organization I Planning
Supervisory Methods
Training I Qualification
Change Management
Resource Management
Managerial Methods

W~n

The causal Factor connected to the primary event 1s
Human.
The problem can be isolated to Worlc Pracbces.

Equi pme

Next, you will be asked to recognize the proper causal
factor ca tegory and problem for a different example.

.....

Equipment Concltion
Envlron1Mt11Jil Concltlon
Equlp1Mt1t Si-fflullons
Maint.n..ice I Testing
Equipment / System Operation
Design I Configuration and Analysis
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Long Description
There are three, vertically aligned rectangles. The first rectangle is yellow and has a half-shaded oval with
the title "Human" in the center. Under this section is the following list: "Verbal Communications, Written
Procedures and Documents, Man-Machine Interface, Environmental Conditions, Work Schedule, Work
Practices, Work Organization / Planning, Supervisory Methods, Training / Qualification, Change
Management, Resource Management, and Managerial Methods". The second rectangle is blue and has a
half-shaded oval with the title "External" in the center. Under this section is the following caption:
"Outside the Company". The last rectangle is green and has a half-shaded oval with the title "Equipment"
in the center. Under this section is the following list: "Equipment Condition, Environmental Conditions,
Equipment Specifications, Maintenance / Testing, Equipment / System Operation, and Design /
Configuration and Analysis".
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Causal Factors Knowledve Review I

Compa .... y delivers shipboard moun ted chairs to
the U.S. Navy . Each char is equipped .. ith a restra..,t

AcITlfl

to preve .... t the operator from faling ou t of the char..,
hea vy seas. The compa .... y's la s t delive ry of restraonts
fa iled to lTIflet the specIfied length of 28 inches.

O v.. ,haI Cornmunlc:ation.
W,itt.. n Proc:........, ~nd OOC ...... nb
Man· MKhlne Inle dne
EnvironmenUI ConditioM

Acme Compa .... y determined the c a use of the problem
.. a s the machine that cuts the fa bric for the belt .. as
out of calibration and cut a lot of , es tra ;"t" at 27.5
inches. Wt-.ich Ietter-rlU/l\be, combi .... a tion best
de scribes the causa l factor of the proble m?

Work Schedule
Ifl Work PrOlCtkes

WorkOrg~tlon f PI~nning

Supel'llito ry Methods
Training I QualifiUltion
Chang e Manageme nt
Resource Manageme nt
U M:on :ogerl~ Methods

"

The best a .... s .. er is C6 ~ the Ma ;.,te .... aroce/Testillg
.. as the causa l fac t or of the be lts bei .... g cut too srn>rt.

belt cutti .... g e Quipme .... t (root set property)

Long Description
There are three, vertically aligned rectangles. The first rectangle has a black box labeled "A". Under this
section are three potential answers. Answer 1 is "Verbal Communications". Answer 2 is "Work Practices".
Answer 3 is "Managerial Methods". The second rectangle has a black box labeled "B". Under this section is
one potential answer, Answer 4 "Outside the Company". The last rectangle has a black box labeled "C".
Under this section are two potential answers. Answer 5 is "Equipment Condition". Answer 6 is
"Maintenance/Testing".
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Causal Factors Knowledve Rev iew "1
Acme Compa .... y shops restra;"ts (s e a t belts ) to a
Vlr9nia pla .... t for onstalation to shipboa rd mounted
cha irs. Tile ABC Delivery Compa rlY picke d up the palet
of Acme Compa .... y belts on Frida y a nd left them ;" a
ba ck lot Oller the weekend.
water seeped ;"to the pa llet of be lts a nd soaked
the webbed fabric. Tile belts shnmk 'h inch;" trarls't
to Virginia. wt-.ich ietter-r.umber comb;"a tion best
descnbes the causal factor of the problem on the
Acme ComparlY point of elle nt time tirle ?
Ra;"

O Vf'rhai ColllmWlic:ation.
Writtf'n Proc:........, ~nd Doe...... nb

Man· MKhin .. Int.. rfne
EnvironmenUI ConditioM
Work Schedule
Ifl Work PrOlClkes

WorkOrg~tlon f PI~nning

Sup .. ",I",,, Methods
Training I Qualifiuolion
Chang .. t.bnag "me nt
Re.ource Manageme nt
U M:on '"9'rl~ Methods

"
The best a .... s .. er is B4 - the s hmkage of the belts .. as bey<>nd the c <>ntrot of Acme Compa .... y
assumng tllat Acme Compa rlY's de livery ;"structiorls .. amed the shippirlg comparly I customer of
"'.....e .... VirON'r'erlta l precautiorls.

Il

Long Description
There are three, vertically aligned rectangles. The first rectangle has a black box labeled "A". Under this
section are three potential answers. Answer 1 is "Verbal Communications". Answer 2 is "Work Practices".
Answer 3 is "Managerial Methods". The second rectangle has a black box labeled "B". Under this section is
one potential answer, Answer 4 "Outside the Company". The last rectangle has a black box labeled "C".
Under this section are two potential answers. Answer 5 is "Equipment Condition". Answer 6 is
"Maintenance/Testing".
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Human Category Causal Factors Example

The graphic focuses on the Human Category and its 12 causal factors. Notice the Verbal Communica tion
factor now points to 10 possible events that could occur to contribute to poor verbal communications.
The list of 10 events are possible root causes to a problem. The next frame helps you connect these lists
to the even ts illustrated on a factor chart.

Verbal Communications Written Procedures and Documents
Man-Machine Interface
Environmental Conditions
Work Schedule
Work Practices
Work Organization/Planning
Supervisory Methods
Training/Qualification
Change Management
Resou rce Management
Managerial Methods

~ I
Back '

Shift turnover not performed or completed
1-Supervisor not notified of suspect problem
r- Pertinent information nottransmitted
Information sent but not understood
>-Inaccurate message transmitted
>-Too much unfamiliar information presented at once
1-lnformation communicated too late
'-No means of communication available
>-Inadequate or malfunctioning communicationequipment
L lmproper useof communication equipment
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Long Description
A rectangle has a half-shaded oval labeled "Human". A two-column list is to the right. The first column
reads: "Verbal Communications, Written Procedures and Documents, Man-Machine Interface,
Environmental Conditions, Work Schedule, Work Practices, Work Organization/Planning, Supervisory
Methods, Training/Qualification, Change Management, Resource Management, and Managerial Methods".
To the right of "Verbal Communications" is a line connecting to the second column of the list, indicating ten
possible events that can occur within Verbal Communications, including: "Shift turnover not performed or
completed; Supervisor not notified of suspect problem; Pertinent information not transmitted; Information
sent but not understood; Inaccurate message transmitted; Too much unfamiliar information presented at
once; Information communicated too late; No means of communication available; Inadequate or
malfunctioning communication equipment; Or improper use of communication equipment."
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Human Category Causal Factors Example, Cont.

The graphic uses blue lines to connec t the Engineer to the Human Category. Another blue line connects
the word " tells" in the diagram to the c ausal factor labeled Verbal Communic ations. And ano ther blue line
connects the misma tch in Celsius and Fahrenheit to the Roo t Cause - Inaccurate message transmi tted.
You have jus t recognized the root c ause from a list of 10 po tential events and mapped it to verbal
communications as a c ausal fac tor.
Verbal Communications
shift turnover not performed or completed
1 Supervisor not notified of suspect problem
Written Procedur sand Documents
Man· achine Interface I-Pertinent Information not transmitted
Environ ental Conditions >- Information sent but not understood
Work Schedule
Work Practices i-Too
ch unfamiliar information presented at once
Work Org ization /Plannmg
lnfor at ion communicated too late
Su ervisory Methods >- No m ans of communication available
Trat in /Qualification o- lnade uate or malfunctionin communication equi ment

Engineer
attends
Change
Meeting

Engineer
accepts
change
to
design

Engineer
tells
admin to
change
specs

Admin
sends spec to
Configuration
Management

Assembler
gets new spec
from
Configuration
Management

Assemble r t
Computer
builds and
falls in
delivers
ow
temps
computer

Built with
wrong specs

Lower Limit
now 4°C
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Long Description
The same rectangle and two-column list from before, but now with an Event Sequence Timeline overlaid
on the bottom. On the left side of the Timeline is a circle labeled "Engineer attends Change Meeting". A
thin blue line connects this circle to a half-shaded oval labeled "Human". A thick arrow branches from the
right of this circle and connects to a square labeled "Engineer accepts change to design". Beneath this
square is an oval labeled "Lower Limit now four degrees Celsius". A thin vertical arrow connects this oval
to the square. To the right of both these graphics is another thick arrow pointing to a rectangle labeled
"Engineer tells admin to change specs". A thin blue line connects this square to the words "Verbal
Communications", indicating what category this Causal Factor falls under. Beneath this square is another
oval labeled "Lower Limit entered as four degrees Fahrenheit". A thick arrowed line branches to the next
rectangle, labeled "Admin sends specs to Configuration Management". A thick arrow branches to the next
rectangle, labeled "Assembler gets new specs from Configuration Management". A thick arrowed line
branches to the next rectangle, labeled "Assembler builds and delivers computer". Beneath this box is an
oval labeled "Built with wrong specs". A thing vertical line connects this oval with the box. A thick
arrowed line connects this last box to a circle labeled "Computer fails in low temps".
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Equipment Causal Factors Example

The graphic uses blue lines to connec t the RADAR console to the Equipment Category. Ano ther blue line
c onnec ts the word "energized" in the diagram to the c ausal fac tor labeled Equipmen t/Sy stem Operation.
Ano ther blue line connects the U.S. Navy and the shipyard to the Root Cause - Lack of preventive
maintenance. You have just recognized the roo t c ause from a list o f 10 potential events and mapped it to
Equipmen t/Sy stem Operation as a c ausal factor.

Equipment Condition
Design I Configuration and Analysis
Environment Condition
Equipment Specifications
Mamtenance 'Testing

Equipment I System Operation

I

Operated outside design parameters
Changing parameters not properly evaluated
Inaccurate rndlc3!1on
Insufficient monitoring of component
Erratic performance not noted

Lack of reventative maintenance
Degr, ed subcomponent contribute to failure

Ship under
way ror sea
trials ;
console
energized

Ship
rema ins
in yard
for 12
months

Console
· o vertemp
Lig ht"
illuminates

No fil ter
maintenance
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Long Description
A rectangle has a half-shaded oval labeled "Equipment". A two-column list is to the right. Most of the list
is grayed out, except for the listing, "Equipment / System Operation". To the right of this list is second
column, also grayed out, except for the listing "Lack of preventative maintenance". An Event Sequence /
Timeline is overlaid on the bottom of the list. On the left side of the Timeline is a circle labeled "Supplier
adds filter to RADAR console." A thin blue line connects this circle to the half-shaded oval labeled
"Equipment." A thick arrowed line branches from the right of the first circle and connects to a square
labeled "Shipyard installs console on ship." Beneath this square is an oval labeled "Filter inserted at
install." A thin vertical arrow connects this oval to the rectangle. To the right of both these graphics is
another thick arrow pointing to a rectangle labeled "Ship remains in yard for 12 months." A thick arrowed
line branches to the next box, labeled "Ship under way for sea trials; console energized." A thin blue line
branches from this rectangle to the words "Equipment /System Operation", indicating what category this
Causal Factor falls under. Beneath this rectangle is an oval labeled "No filter maintenance". A thin blue
line connects this oval to the words "Lack of preventative maintenance," indicating the root cause of this
issue. A thick arrow branches to the next box, labeled "Console 'Overtemp Light' illuminates." A thick
arrowed line branches into the next box, labeled "Operator misses indication." Beneath this box is an oval
labeled "Inadequate training." A thin vertical line connects this oval with the rectangle. A thick arrowed
line connects this last rectangle to a circle labeled "RADAR console overheats".
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causal Factor s Job Aid
The Root cause AnalySls Handbook, by Max
Ammennan, pnnted by Productivity Press in 1998,
is ts over 700 possible root causes to explore when
perfonrung Root Cause Analysis.

;;;.;-....:;;:::;. CM0220 Roal C - Analyses
-~

The reference carefully guides you through the
sorting process by first selecting a problem's
category, then a problem's factor, and then the
potential root cause(s) .
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A Job Aid has been made available that guides you
step-by-step through this sorting process for a
single problem with six potential root causes.
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This job aid 1s best used as a training reference . You
are encour aged to go to the Root cause Analysts
Handbook cited above .
dick here to access the Casual Fac tor Road Mao to
Potenbal Root Cause Job Atd for this trarmno.
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causal Factor s Summ11ry

There sure are a lot of causal factors in Root

cause Analysis.

It is like going to an automotJve shop. You win find
car problems there because that 1s where people
take their vehicles with the1r problems. You do not
look for cars with problems when pariang at a
restaurant.
So, the process of Root cause Analysis is a study
of all causal factors to determine which one is the
basic reason for the problem.
Now, let's take a look at presumptive causal
fac tors .
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Long Description
The mentor and the DCMA specialist continue their conversation. The DCMA specialist remarks that,
"There sure are a lot of causal factors in Root Cause Analysis." The mentor replies, "It is like going to
an automotive shop. You will find car problems there because that is where people take their vehicles
with their problems. You do not look for cars with problems when parking at a restaurant. So, the
process of Root Cause Analysis is a study of all causal factors to determine which one is the basic
reason for the problem. Now, let's take a look at presumptive causal factors."
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Presumptive Causal Factor Introduction

Presumptive Causal factors are illustrated with dashed ovals with the right third shaded when they appear
on an event sequence or timeline . Like causal factors, they are logical actions or happenings in a
sequence, but they are also presumptive, because they have not ye t been proven . They are assumed to
be causal factors to the primary event to which they are connected. Presumptive causal factors need
validation.
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A Presumptive Causal Factor Is
an action o r happening th at Is
assumed to have shaped t he
outcome of a prl mary event, and
may loglcally appear In t he
sequence.
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Long Description
An Event Sequence Timeline is shown. A Start circle is followed by three Primary Event rectangles and
then an End circle. Each of the Primary Event rectangles has a dashed oval with right third shaded
pointing to it. These dashed right third-shaded ovals are labeled "Causal Factor". There is a caption
that reads, "A Presumptive Causal Factor is an action or happening that is assumed to have shaped the
outcome of a primary event, and may logically appear in the sequence."
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Case Study

Compare the artifacts below to each other. Acme Company builds Uninterruptible Pow er Supplies ( UPSs)
for the U.S . Navy. In order for the backup batteries installed in the UPS to remain charged, the Technical
Manual requires the UPS INPUT POWER Switch to be set to the ON position. This allow s shipboard pow er
to pass through to charge the batteries . Based on the Deficiency Report, pow er is not getting to the
backup batteries in the UPSs w hen ship's pow er is lost.

PRODUCT QUALITY DEFICIENCY REPORT
2. DATE (YYMMO

14
4 STOCK NUMBER

N/A

s

5. PART NUMBE

NIA

dt_

8.

BATTERIES FAIL ON CONSOLE N
MOUNTED UNINTERRUPTIBLE F
POWER SUPPUES (UPSs)
9.0

c
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~ OF
UPS INPUT
POWER
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NAVY UPS
INPUT POWER
SWITCH
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NAVSEA PHOTOGRAPH
1A OF CONSOLE UPS

Long Description
Three documents are pictured together. The first is a Product Quality Deficiency Report that says
"Batteries fail on console mounted Uninterruptible Power Supplies (UPSs)". The next document is an
engineering drawing of the Input Power Switch. The drawing depicts a switch labeled "UPS INPUT
POWER" with the up position labeled as "ON" and the down position labeled as "OFF". Two other lights are
depicted. One is labeled "INPUT" and the other is labeled "OUTPUT". The last document is a photograph of
the UPS Input Power Switch. The switch is labeled "UPS INPUT POWER", but there are no "ON" and "OFF"
labels. There are two other lights. One is labeled "INPUT", and the other is labeled "OUTPUT". There is
another label above the "INPUT" and "OUTPUT" labels that says "UPS POWER".
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Case Study Knowledge Review 1

I n its corrective action process, Acme Company has reported that the UPS I nput Power Switch was in the
wrong position ( OFF) and failed to charge the backup batteries. Based on the artifacts on the previous
frame, is there a presump tive c ausal factor tha t should be added to their chart?

~ Yes

D

No

Ship's
generator
fail ed

Power
is
lost at
Console

Ship
goes
dark

Ba ttle
Lanterns
i lluminate

Hostile
sh ip
closes in

Console
Switches to
batteries
in UPS

Target
not
engaged

Check Answer
T he answer is Ye s - Compare the labels on the drawing to the labels on the equipment. T he reason
the UPS Batteries did not charge is presumed to be that the UPS I nput Switch was in the wrong
position .
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Long Description
An Event Sequence Timeline is shown. The start event circle is labeled "Power is lost at Console". This
points to a Primary Event rectangle that is labeled "Ship goes dark". An oval with right third shaded points
to the "Ship goes dark" rectangle. This oval is labeled "Ship's generator failed." The "Ship goes dark"
rectangle then points to another primary event rectangle labeled "Battle Lanterns illuminate", which
points to another primary event rectangle labeled "Console Switches to batteries in UPS", which then
points to a diamond labeled "Console shuts down". An oval with no shading points down to the "Console
shuts down" diamond. This oval is labeled "UPS Backup batteries not charged". The "Console shuts down"
diamond then points to a primary event rectangle labeled "Hostile ship closes in", which then points to the
end event circle, which is labeled "Target not engaged".
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Case Study Knowledge Review 2

Acme Company has responded to DCMA in their Corrective Action Request that the UPS Input Power
Switch was in the wrong position ( OFF) and failed to charge the backup batteries. Based on the artifacts
on the previous frame, is there a presumptive causal factor that should be added to their chart?
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The answer is Yes  There are no ON/ OFF labels on the switch. There is no way to validate
E UPS
that the switch was in the proper position. This is a presumptive causal factor.
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Long Description
The engineering drawing of the UPS INPUT POWER switch is displayed along with the photograph of the
UPS INPUT POWER switch. Again, the drawing depicts the switch labeled "UPS INPUT POWER" with the
up position labeled as "ON" and the down position labeled as "OFF". The photograph depicts the switch
labeled "UPS INPUT POWER", but there are no "ON" and "OFF" labels. Also depicted is a portion of the
Event Sequence Timeline from the previous page. The portion shown is the diamond labeled "Console
shuts down", which is pointed to by the plain oval labeled "UPS Backup batteries not charged". There is a
new addition to this Event Sequence Timeline, and that is a dashed oval with right third shaded labeled
"UPS Input Power Switch Wrong", which points to the "UPS Backup batteries not charged" oval.
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Case Study Conclusion

Acme Company has declared the Roo t Cause of the UPS battery failure as SWITCH NOT LABELED. The
photograph of the switch shows that there are no labels for the ON or OFF position. This led Acme
Company to deduce that the operator could not determine ON from OFF which is therefore, the root
c ause.
This is an example of how a presumptive cause facilitates the determination of the root cause of a
problem.
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Long Description
A collage is depicted here of the engineering drawing and photograph of the UPS INPUT POWER switch,
superimposed over the Event Sequence Timeline from the previous frames. The labels "ON" and "OFF" are
circled in red on the engineering drawing. A note is handwritten in red that says "Switch Not Labeled",
and the note contains a red arrow pointing to the dashed oval with right third shaded that is labeled "UPS
Input Power Switch Wrong".
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Presumptive causal Fnctor Knowledge Review
When you are loolang for presumptive causes that may point to the
root cause of a problem, what is the shape you are loolang for?

A dashed oval with no shacfmg

An oval with right third shaded

A dashed oval with left third shaded

. / A dashed oval with right third shaded

The best answer 1s that presumptive causes are 1nustrated with a dashed oval who se r ight third
is shaded .
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Presumptive causal Fnctor Summary
Finding presumpbve causes looks to be a
difficult tasic f°' our supplier.

In this example, the artifac ts were generated to be

ob.nous.
Imagine the wal of a room l\Qed with a fact°'
diagram and hundreds of causes. Yes, presumptive
causes are difficult tasks to prove . Many are
dismissed and few are determined to be root
causes, but they still may point your suppliers in
the right direction.

Now, it is time to look at a process to de fine our
presump tive causes.
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Long Description
The mentor and the DCMA specialist continue their conversation. The DCMA specialist comments that,
"Finding presumptive causes looks to be a difficult task for our supplier." The mentor replies, "In this
example, the artifacts were generated to be obvious. Imagine the wall of a room filled with a factor
diagram and hundreds of causes. Yes, presumptive causes are difficult tasks to prove. Many are
dismissed and few are determined to be root causes, but they still may point your suppliers in the right
direction. Now, it is time to look at a process to define our presumptive causes."
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Presumptive cause V111id11tion

-- -- -

A presumptJve c ause requires v alidation before 1t
can be considered as a root cause .

/p;esumpll.
\ , Cond1llon

The Quatity industry suggests the heart of analysis
centers around the use of informa tion and reasonmg
to support or ehm1nate presumptive causes.
At DCMA, you have minimum interaction wi th your
suppliers when they are performing their root cause
analysis and developing their Corrective Action Plan
( CAP) . However, you may learn of their analysis
results when viewing their CAP.

Condition

This may require you to scan their reports to
determine 1f their presumptive causes were factored
into their analysts and whether or not they were
validated.

Primary
Event
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Long Description
A portion of an Event Sequence Timeline is shown. It starts with a rectangle labeled "Primary Event"
which points to a diamond labeled "Undesirable Event". The diamond is pointed to by a plain oval labeled
"Condition", which is pointed to by a dashed oval with right third shaded that is labeled "Presumptive
Condition".
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Presumptive cause V111id11tion, Cont

-- -- -

There are two s teps to validate presumptive
causes. The purpose of the steps is to help you
reason through tnfonnat>on. The steps are
charactenzed by these phrases:
1.

I PRINT I

/p;esumpll.
\ , Cond1llon

For each cause, ask, "If I fix this, will I
prevent the problem from happening again?'

2. For each cause, ask, "If [blank] is the root
cause, how does it explain the problem
situation as well as the comparable
situations?"

Co ndition

If fixing that cause will not preven t the problem from
recumng, or 1f that cause does not explain both the
problem and comparable situations, then you cannot
consider 1t to be a root cause of the problem. You
may show 1t as a contnbubng cause on factor chart
if when viewed alone, that cause would not have
caused the problem, but 1t ts important enough to
be recognized as needing corrective action to
improve the quality of the process or product.

Primary
Event

Let us revisit Acme Company and the Presumptive
Cause of its UPS backup battery problem.
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Long Description
The same Event Sequence Timeline portion from the previous page is shown. Again, it starts with a
rectangle labeled "Primary Event" which points to a diamond labeled "Undesirable Event". The diamond is
pointed to by a plain oval labeled "Condition", which is pointed to by a dashed oval with right third
shaded that is labeled "Presumptive Condition".
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Consider these steps for the case of Acme Company and its UPS
backup battery fadixe:
1. For the prasumptJve cause, ask, "If I fix the pos1bon of the

switch, wdl I prevent the problem from happening again?"
2. For the presumptive cause, ask, ' I f the UPS Input Power Switch
position 1s the root cause, does it explain the problem situation
as well as the c omparable situations?"
Answer both of these questions in the box below with your
reasoning and select Check answer to receive feedback .
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Presumpt ive cause V111id11tion Know ledge Review 1
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Long Description
A portion of an Event Sequence Timeline is shown. It starts with a rectangle labeled "Console switches to
batteries in UPS" which points to a diamond labeled "Console shuts down". The diamond is pointed to by
a plain oval labeled "UPS backup batteries not charged", which is pointed to by a dashed oval with right
third shaded that is labeled "UPS Input power switch wrong".
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For the presumptive cause "UPS Inpu t Power Switch
Not Labeled", if the UPS Input Power Switch Not
Labeled is the root cause, it explains the problem
situa tion as well as the comparable situa tions.
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Presumptive cause V111id11tion Knowledge Review 2

For ttie presumpbve cause "UPS Input Power Switch
Not Labeled', 1f I label the switch, I wiU prevent the
problem from happening again.
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charg ed

For the presumptive cause ' UPS Input Power Switch
Wrong', 1f the position of the switch ts set to ON, 1t
wdl prevent the problem from happening aga1n.

Console
sw itches
to b atteries
in UPS

Check Answl'r

This 1s a very difficult question. The second answer 1s
ause 1t corr ctty
identifies t he Root Cause ( swit ch n o t labeled) and when com pared t o o t her factors, explains
the p roble m . I t is assumed that when the switch 1s labeled per the specification, then the operator
will position the switch per the technical manual.
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Long Description
The same Event Sequence Timeline from the previous page is shown, except now there is an additional
dashed oval with right third shaded that points to the plain oval "UPS backup batteries not charged". This
new dashed oval with right third-shaded is labeled "UPS Input power switch not labeled". As a reminder,
the Event Sequence Timeline starts with a rectangle labeled "Console switches to batteries in UPS" which
points to a diamond labeled "Console shuts down". The diamond is pointed to by a plain oval labeled
"UPS backup batteries not charged", which is pointed to by a dashed oval with right third shaded that is
labeled "UPS Input power switch wrong".
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Presumptive cause V111id11tion Summary
Yikes. For two stmple vahdat>on steps, it
seems like we must dig really deep into
presumptive causes.

Well, your suppliers might, and their problems are not
usually missing labels on their equipment.
But, there may be occastonS where you are tasked to
perform Root cause Analysis on an 1ntemal DCMA
process and find presumpl:Jl/e causes.
It is rare, but supervisors might challenge you with
internal analysis to check your comprehension of the
fundamentals. Remember, vahdat1ng a presump tive
c ause is two steps .
Now, let's take a look at the differences between
root and c ontribu ting causes.
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Long Description
The mentor and the DCMA specialist continue their conversation. The DCMA specialist exclaims, "Yikes.
For two simple validation steps, it seems like we must dig really deep into presumptive causes." The
mentor replies, "Well, your suppliers might, and their problems are not usually missing labels on their
equipment. But, there may be occasions where you are tasked to perform Root Cause Analysis on an
internal DCMA process and find presumptive causes. It is rare, but supervisors might challenge you with
internal analysis to check your comprehension of the fundamentals. Remember, validating a
presumptive cause is two steps. Now, let's take a look at the differences between root and contributing
causes."
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Separating Root and Contributing Causes
When problem solving, it will be necessary to
separate contributing causes from root causes. By
recognizing the difference, you are better prepared
to focus on the root c ause .

Cause

There are three questions used in the Quality
industry to determine if each validated cause is a
root cause or a secondary or possible cause:

Cause

1 . Would ttvs problem have occUtTed had this
causal factor not been present?
2. Will this problem st:Ill recur even 1f this causal
factor 1s correc ted or eliminated?
3 . Will the correc tion or elimination of this c ausal
fac tor prevent recurrance of similar
conditions?

Primary
Event

~ I
P-tof7
Back W

, .....
) Next

Primary
Event

HELP

C MQ220 l{oot Ca use Analysis
l esson 4 > Objrclive 5

RESOURCES

I PRINT I

V1.w CR Submit CR

Separating Root and Contributing causes, Cont

Use these statements as a guideine for separabng root causes from contributing causes:
• If you get a "yes• to a question, you have a root cause.
• If you get a •no• to a question, you have a contnbutmg cause .

Cause

Cause

Would the problem not have
occurred had the cause not been
present?

) No

Would the problem not recu r due
to the same causal factor if the
cause is corrected or eliminated?

YES

Would the correction or
elimination of the cause prevent
recurrence ofsimilar conditions?

No

Primary
Event

Primary
Event
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Long Description
An event sequence timeline showing contributing causes and primary events. Three questions branch
from one of the causes. Each question is followed by a "Yes" or "No" answer. The first question is: "Would
this problem have occurred had this causal factor not been present?" The answer is "No". The second
question is: "Will this problem still recur even if this causal factor is corrected or eliminated?" The answer
is "Yes". The last question is "Will the correction or elimination of this causal factor prevent recurrance of
similar conditions?" The answer is "No".
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Case Study l nlr oduction and Tr aining Aid
To further help you understand how to recognize
the difference, the definitions of Contributing and
Root Cause have been added to a training aid with
the three questions used to separate them.
The next series of frames will present you with a
case study and a question. The training aid may be
accessed while reviewing the case study by cficking
on the provided hyperlink.

Contributing cause
· Old not cause the problem
• Needs corrective action
• Improves quality

No

Would the problem not
have occurred had the
cause not been present?

Click here to ooen the training a1d.

Cause

Yes
Root cause

• Most basic reason for the problem
• If corrected, will prevent recurrence
• Only one root cause
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case Study Knowledge Review 1
Based on the best infonnation available, your suppber has pro\llded
you a lis t of potential causes for a problem with On/Off Indica tor
lamps on a U.S. Army power panel. They have documented ideas
and photographed ttie defect. The lamps were reversed. The ON
lamp should be green and the OFF lamp should be red. This allows
a soldier to determine the operating status of the equipment from
across a room. Read the list of causes and view the photograph.
Click here to access the training aid.
Now answer the ques tion "Is the last entry a contributing or root
cause?"

Root Cause
./ Contributing Cause
~··--"<

""
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The correct answer is Contributing Cause. There 1s a 'No'
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case Study Know ledge Review 2
Your supplter has created a causal factor chart for its
problem with on/Off Ill<ficator lamps on the power panel.
Trace the causes on the chart.
Click here to access the trarning aid.
Now answer the ques tion : ' ls the cause labeled ' Error 1n
Design Document' a contributing or root cause?'

,,,

-

E rro r m
Design
Documen

/Employee
\ Untrained
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re verse
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Root Cause

POWER

Contnbutlng cause

ONJ"h @
OFF~ @

The correct answer is Root cause . There 1s a "Yes'
answer to one o f the questions.
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Long Description
A drawing of a POWER switch is shown. The up position of the switch is labeled "ON", and the down
position of the switch is labeled "OFF". Next to the drawing of the switch is a portion of an Event
Sequence Timeline, which contains only one rectangle. The rectangle is labeled "Worker installs ON/OFF
lamps". Pointing to this rectangle are two plain ovals, one of which is labeled "Installed on third shift", and
the other of which is labeled "Lamps installed in reverse." Pointing to the plain oval labeled "Lamps
installed in reverse" are two other ovals. One oval is a plain oval labeled "Error in Design Document". The
other oval is dashed with right third shaded, and it is labeled "Employee Untrained".
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Separating Root and Contributing causes Knowledge Review

Which of the following ts a question asked of each cause on a factor
chart to determine whether it is a contributing or root cause?
Would a presumptive cause without valtdabon occur
1n the absence of this cause?
Would a correc tive ac tion plan ensure the cause 1s
not repeated ?
Would more supervision have prevented the cause
from occurring?
. / Would the problem not have occurred had the cause
not been present?
A

•

The best answer ts that you should ask each cause one of three questions. The only one o f those
three questions hsted here is - Would the pro blem not have occurred had the cause n o t been
present?
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Separating Root and Contributing causes Summary

Do our suppliers really use three questions to

sort their contnbul:lng causes frnm their root
causes?

At DCMA, w e review CorrectJve Acbon Plans that
tend to summarize most analysis into a single root
cause. Supp6ers are not likely to share their factor
charts . They tend to be focused on the corrective
action.
Now, it is time to look at the methods to veri fy a
roo t cause .
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Long Description
The mentor and the DCMA specialist continue their conversation. The DCMA specialist asks, "Do our
suppliers really use three questions to sort their contributing causes from their root causes?" The mentor
replies, "At DCMA, we review Corrective Action Plans that tend to summarize most analysis into a single
root cause. Suppliers are not likely to share their factor charts. They tend to be focused on the corrective
action. Now, it is time to look at the methods to verify a root cause."
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Root Cause Verification Methods
In the

qua~ty industry, there are four methods of venfytng a root cause . Your suppliers may be able find a
root cause without a venfication method, but that does not always mean a cross-check 1s not necessary.
At DCMA, be prepared to perform one of these four methods independently.

Click on each of the below verification methods to learn more about the method.
Cross- check all facts
Q

ross- check a ll analysis _J
Resolve Inconsistencies

Check conduslons with trials
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Popup Content
Review:
Witness statements or accounts
Physical and photographic evidence
Records and software
Expert testimony
General physical: engineering information
General historical: analytic information
Cross-check all analysis using verified facts
Review:
Barrier analysis
Change analysis
Event and causal factor analysis
Resolve inconsistencies and discrepancies
Look for and adjudicate the following artifacts:
Inaccurate or conflicting witness statements
Conflicts between drawings and photographs
Deviations from Design Documents
Poorly maintained records of configuration management
Check conclusions with trials

Although not always available (or financially prudent), a trial run of a product on an assembly line may
help verify that the root cause is repeated and witnessed.
Software can be tested and verified (for root cause) using simulations, as well.
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Root Cause Verification Methods Knowledge Review
Evidenc~

Acme Company 1s perfomvng a correc tive acbon against
a nonconfonnance de fect documented as:

A. - Company RtCOfd (Pa<1iall

ACME

CABINET FAJLS TO MEET TWO-PERSON LIFT STANDARD

-

The U.S. Air Force rack-mounted radio cabinet requires
three people to lift when the design specifies two . The
root cause 1s published as:

Seale
Calibrated

TEST SCALE NOT CALIBRATED

Are there any inconsistencies in the physical evidence
illustrated on the graphic?
~ Yes
No

Check Answer

__.,._..,.. _,,,_,_..,..._

The correct answer is Yes. Note the one month gap on the Calib~~:;;;b~
There was no March record of calibration for the scale .
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Root Cause Verification Methods Summary

I hope my supptiers provlde comprehensive
Correc tive Action Plans wilt! !tie.- root c auses

already verified.

Most do. DCMA supphers must be held accountable
to design requirements and spec11\cabons. It makes
a difference to !tie U.S. AK Force and wheltler
ltley send two or ltlree airmen out to replace a
radio cabinet on an aircraft.
You should s till be prepared to recognize the ltlree
me thods of verifying a root cause.
Now, let's take a look at a scenario that will help
you identify root and contributing causes.
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Long Description
The mentor and the DCMA specialist continue their conversation. The DCMA specialist states, "I hope my
suppliers provide comprehensive Corrective Action Plans with their root causes already verified." The
mentor replies, "Most do. DCMA suppliers must be held accountable to design requirements and
specifications. It makes a difference to the U.S. Air Force and whether they send two or three maintainers
out to replace a radio cabinet on an aircraft. You should still be prepared to recognize the three methods
of verifying a root cause. Now, let's take a look at a scenario that will help you identify root and
contributing causes."
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To further help you understand how to idenbfy root
and contnbullng causes, we have a scenano.

Private
Jones

This scenano tnvolves Acme Company and its
delivery of elec tncal fuses with its Combat Ready
Multi-Purpose Tent.

enters
tent

No members of the U.S.M.C. were injured in the
design of this training. It does end with a Private
Jones ( fic tional character) in the hospital with burns
suffered in an electrical fire.
Notice the start event and end event shapes
superimposed on the photograph. The next frame
will fiU in the spaces between the start and end
points.

The young Manne photographed here was a
volunteer for a non-related medical demonstration.
It is provided courtesy of the U.S.M.C. Photo by:
Lance Corporal Paul s. Martinez.
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Long Description
A soldier is laying on a gurney, apparently unconscious. He is wearing a neck brace. Superimposed above
the soldier is an Event Sequence Timeline with only the start and end events shown. The start event
circle is labeled "Private Jones enters tent". The end event circle is labeled "Private Jones burned".
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Case Study

Acme Company has shared its Event and Causal Factor chart with DCMA, and your supervisor has tasked
you to independently identify the contributing and root causes.
First, trace the steps of Private Jones through the primary events. Remember, Acme Company supplies
fuses for the tent.

Jones
replaces
ruse at
tent

Jones
energizes
power to
tent

Power not
restored

~

I

Back e

Jones
bypasses
safety
Interlocks

Por lof 16
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Jones
puts

meter
to fuse

Long Description
An Event Sequence Timeline is shown. The starting circle is labeled "Private Jones enters tent". This
points to a rectangle labeled "Jones replaces fuse at tent". This points to a rectangle labeled "Jones
energizes power to tent". This points to a rectangle labeled "Power not restored". This points to a
rectangle labeled "Jones bypasses safety interlocks". This points to a rectangle labeled "Jones puts meter
to fuse". This points to a diamond labeled "Fire Ball", which finally points to the ending circle labeled
"Private Jones burned".
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case Study, Cont.

Two ovals have been added to the Event and causal Fac tor chart tha t point to the reason Pnvate Jones
replaced the ruses at the tent. Now remind yourself that Pnva te Jones ge tting burned 1s the problem.
Then answer the question on the next frame .

Jones
energizes
power to
tent

Power not
restored

Jones
bypasses
safety
interlocks

Fuse
bl own
Occurs
at startuP.
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Jones
puts
meter
to ruse

Private

Long Description
The same Event Sequence Timeline from the previous page is depicted here, but now, shapes have been
added to the first rectangle, which is labeled "Jones replaces fuse at tent". Pointing to the "Jones replaces
fuse at tent" rectangle is now an oval labeled "Fuse blown" which is being pointed to by another oval
labeled "Occurs at startup".
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case Study Knowledge Review 1
Which sta tement best describes the oval labeled 'Occurs at Startup'?

Jones
replaces
fuse at
tent

It ts a presumptJve cause that needs valtdabon?

l./I It 1s a condition that contributed to an event?
[

Fuse
blown

It is a contributing cause?
It 1s a root cause?

Ch eck Answer

The correct answer is that a blown fuse that occurs at
startup Is a condition that caused Private Jones to replace
the fuse at the tent.
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Long Description
A section of the same Event Sequence Timeline from the previous page is depicted here. The section
depicted here is the rectangle labeled "Jones replaces fuse at tent", which is pointed to by the oval
labeled "Fuse blown", which is pointed to by the oval labeled "Occurs at startup".
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case Study, Cont.

During his intervtew, Pnvate Jones disdosed that after he replaced the fuse, he wanted to check 1t out.
He applied power to the t ent. There were no rec«ds of tag ou t « energizng the sys tem at the power
switch. Now answer the question on the next frame .

, ...

---...

~ ~

,' Wanted to '
it out,'
' check
___
,,

........

Jones
replaces
fuse at
tent

Jones
energizes
power to
tent

Power not
reslored

Jones
bypasses
safety
interlocks

Fuse
blown
Occurs
at startuP.
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lo fuse

Private

Long Description
e same Event Sequence Timeline from the previous page is depicted here, but now, a shape has been
added to the second rectangle, which is labeled "Jones energizes power to tent". Pointing to the "Jones
energizes power to tent" rectangle is now a dashed oval labeled "Wanted to check it out".
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case Study Knowledge Review 2
Which statement best describes the oval labeled "Wanted to check it
out"?
It ts a condtbon that contnbuted to an event

It is a contributing cause
It ts a root cause

Check Answer

The correc t answer is that a Private Jones' desire to check
out the fuse by applying power is not documented . Hts
mot1vat1on ts assumed, therefore, the dashed oval Is a
presumptive cause that requires validation.
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Jones
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te nt

l./I It ts a presumptive cause that needs valtdat1on
[
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Long Description
A portion of the Event Sequence Timeline from the previous pages is depicted here. It is the portion that
consists of the second rectangle labeled "Jones energizes power to tent" which is pointed to by the
dashed oval labeled "Wanted to check it out".
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case Study, Cont.

When power fatted to restore, Acme Company added two new causes to its Event and causal Fac tor
chart. Engineers sugges ted power was not restored to the tent because Priva te Jones used the wrong
amp size fuse or the replacement fuse blew like the first one .

... ---...

, ' 'w anted t~ ~'
' check it out,'
,
......
.,
~

Jones
replaces
fuse at
tent

--

Jones
energizes
power to
tent

:=::i::::::
Fuse
blown

Power not
restored

Jones
bypasses
safety
interlocks

Fuse
blown
Occurs
at startuP.

Wrong
Amp size
fuse
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Long Description
The same Event Sequence Timeline from the previous page is depicted here, but now, shapes have been
added to the third rectangle, which is labeled "Power not restored". Pointing to the "Power not restored"
rectangle is now an oval labeled "Wrong fuse". Also pointing to the "Power not restored" rectangle is
another oval labeled "Fuse blown", which is being pointed to by another oval labeled "Fuse out of date".
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case Study Knowledge Review 3
Which statement best describes the oval labeled 'Fuse blown"?

ls 1t a cond1bon that contnbuted to an event?

Fuse
blown

Is it a root cause?

[

Power not
restored

Is it a contributing cause?

.,/ Is 1t a presumptive cause tha t needs vahdat1on?

Check Answer

The correct answer is that the blown replacement fuse 1s a
' presumpt ive cause', at least until the fuse 1s verified to
have blown.
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Long Description
A portion of the Event Sequence Timeline from the previous pages is shown here. It is the portion that
shows the third rectangle which is labeled, "Power not restored", which is being pointed to by the oval
labeled "Wrong fuse". Also pointing to the "Power not restored" rectangle is the oval labeled "Fuse
blown" which is being pointed to by the oval labeled "Fuse out of date".
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Case Study, Cont.

Private Jones' dec1soon to bypass the interlocks on ttie fuse panel was certainly a poor choice. Acme
Company listed tnree possible causes above ttie event and two presump tive causes below. Now answer
ttie questJon on ttie next frame.

-----

','wanted to',
' check 1t out,'
'
,

.. -  -

-

Jones
energizes
power to
tent

-:::=:x=::
Fuse
blown

Power not
restored

Jones
bypasses
safety
Interlocks

.. - - .......

Fuse
blown

, 'wanted to ' ,
--w-r_.o._n_g__ ',c~h:ck volta!!.e..'

Occurs
at startuP.

Amp size
: :r:.-- 
......
fuse
' Pressure to ' I
I
'
restore ,,

--

"" ... ...
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Jones
puts
meter
to fuse

Long Description
The same Event Sequence Timeline from the previous pages is depicted here, but now, new shapes have
been added to the fourth rectangle, which is labeled "Jones bypasses safety interlocks". Pointing to the
"Jones bypasses safety interlocks" rectangle is a dashed oval labeled "Wanted to check voltage", which is
being pointed to by another dashed oval labeled "Pressure to restore". Also pointing to the "Jones
bypasses safety interlocks" rectangle is a plain oval labeled "Procedure ignored", which is being pointed to
by another plain oval labeled "Lack of training", which is being pointed to by another plain oval labeled
"No supervisor".
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case Study Knowledge Review 4
Why is the oval labeled 'Pressure to restore' dashed?
It ts a root cause

./ It 1s a presumptive cause that needs vahdat1on

I ] It is a condition that con tributed to an event
Jones
bypasses
safely
Interlocks

It 1s a contributing cause

Check Answer

;

The correc t answer 1s that it is presumed that Private Jones was
under pressure to restore power to the tent. It 1s not uncommon for
senior members of the Anmed Forces to 1nst1ll urgency 1n combat
s1tuat1ons. We cannot rule out pressure as a contributing cause, but it
still need to be validated as true. Once validated, 1t may be considered
as a contributing cause.
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Long Description
A portion of the Event Sequence Timeline from the previous pages is depicted here. It is the section that
corresponds to the fourth rectangle, which is labeled "Jones bypasses safety interlocks". Pointing to the
"Jones bypasses safety interlocks" rectangle is a dashed oval labeled "Wanted to check voltage", which is
being pointed to by another dashed oval labeled "Pressure to restore". Also pointing to the "Jones
bypasses safety interlocks" rectangle is a plain oval labeled "Procedure ignored", which is being pointed
to by another plain oval labeled "Lack of training", which is being pointed to by another plain oval labeled
"No supervisor".
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Case Study, Cont.

When Pnvate Jones put his meter to the fuse, a fire ball erupted and burned him. Acme Company has
added three causes to the event labeled "Fire Ban•. He admitted to using a 600 Volt ( V) meter on his
interview. The maintenance procedure required a higher voltage meter. With his bums as the problem,
answer the question on the next frame.

-----

','wanted to·,
' check 1t out,'

-.. - - - 

Jones
energizes
power to
tent
Fuse
blown

,

-:::=:x=::
Fuse

blown
Power not
restored

-- --

.,.
......
, Wanted to '
--w-r_.o._n_g__ ',t.,h:ck voIt ~!l,~I
Amp size

Occurs
at startuP.

Jones
bypasses
safety
interlocks

fuse
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, Needed • ,
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...........er____
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Long Description
The same Event Sequence Timeline from the previous pages is depicted here, but now, new shapes have
been added to the diamond, which is labeled "Fire Ball". Pointing to the "Fire Ball" diamond is a dashed
oval labeled "Used a six hundred volt meter", which is being pointed to by another dashed oval labeled
"Needed higher voltage". Also pointing to the "Fire Ball" diamond is a plain oval labeled "Meter
inadequate".
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case Study Knowledge Review 5
Which sta tement best describes the oval labeled •Meter tnadequate"?

It ts a presumptJve cause that needs valtdabon?

Jones
puts
meter
to ruse

l./I It 1s a root cause?
[

..... 

- .........
.. --,-- ..
... ---- .......
, Needed ' ,
'.til gher voltag'> 1
.. ....... --- .....

'
Used a
'
',GOO V met er, 1
....
,

It is a contributing cause?

It 1s a cond1t1on that contributed to an event?

Check Answer

The correct answer is that Private Jones' use of a meter without enough
voltage is what lead t o his burns, which was the focus of the problem.
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Long Description
A portion of the Event Sequence Timeline from the previous pages is depicted here. It is the section
that corresponds to the diamond, which is labeled "Fire Ball". Pointing to the "Fire Ball" diamond is a
dashed oval labeled "Used a six hundred volt meter", which is being pointed to by another dashed oval
labeled "Needed higher voltage". Also pointing to the "Fire Ball" diamond is a plain oval labeled "Meter
inadequate".
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Case Study, Cont.
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Although his scenario has shades of safety written into it, it is still an exercise in identifying root and
contributing causes. It may not be too fictional in light of a supplier looking to exonerate his fuse
assembly process and put the focus on human causal factors. Private Jones needs many things, but it
was his inadequate meter that is the most basic reason for his bums.

No
supervisor
Lac k of
training

... - -- ...

/'wanted I~',
' ...check
ii out,'
_... __
.,,..,

enters
tent

Jones
replaces
ruse at
tent
Fu se
blown

Jones
energizes
power to
tent

Fuse
blown

Power not
restored

Jones
bypasses
safety
Interlocks

--

--

Jones
puts
meter
to fuse

, ... -1--- ...

....

, 'wanted to' ,
_,.W
_.ro._n_g_ ',c,h:ck voll~!!e~ I
Amp size
_: :i-_-- _
fu se
'Pressure to''
',
restore ~ 1

"'...
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Long Description
The completed Event Sequence Timeline from previous page. Timeline begins on left with a Starting Event
Circle labeled "Private Jones enters tent." A line branches into an Event Rectangle at right labeled "Jones
replaces fuse at tent." A thin vertical arrow beneath this Event connects two Causal Factor ovals labeled
"Fuse blown" and "Occurs at startup." Sequence continues to the right with another Event labeled "Jones
energizes power to tent." Above this event is a Presumed Causal Factor oval labeled "Wanted to check it
out." Sequence continues to the right with another Event labeled "Power not restored." Above this Event
are two Causal Factors labeled "Fuse out of date" and "Fuse blown." Beneath this is another Causal Factor
labeled "Wrong Amp size fuse." Sequence continues to the right with another Event labeled "Jones
bypasses safety interlocks." Above this are three Causal Factors labeled "Procedure ignored," "Lack of
training," and "No supervisor." Beneath this event are two Presumed Causal Factors labeled "Wanted to
check voltage" and "Pressure to restore." Sequence continues to the right with an event labeled "Jones
puts meter to fuse." Sequence continues to the right with an Unexpected Event diamond labeled "Fire
Ball." Above this Unexpected Event is a Causal Factor labeled "Meter inadequate." Below this Unexpected
Event are two Presumed Causal Factors labeled "Used a 600 V meter" and "Needed higher voltage." At
the end of the Sequence is a Terminating Circle labeled "Private Jones burned."
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case Study Knowledge Review 6

Which of the following ts the de finition of a root cause?
A root cause has origins at the beginning of a process. Its
roots are what sets the founda tion for the problem branches
to grow .
. / A root cause is the most basic reason for a problem, which,
1f correc ted, will prevent recurrence of tha t problem.

[ I A root cause is apparent at the beginning of the

inves tiga tion and they explain the effec ts of the problem,
but that need validation .
A root cause would not have caused the problem but 1t is
tmp<>rtant enough to be recognized as needing correctrve
act>on to llTlpl'OVe the quaity of the process or produc t.

Check Answer
The best answer 1s that a root cause is the most basic reason for a problem, which , if
corrected, will prevent recu rrence of that problem .
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Deter mine Causes of Events Job Aid

This lesson 1s Ofganized by its objectives and uses
transibons to bndge the tutorial from one concept
to the next. At your off\ce, tasks are not organtzed
that way. A )Ob aid may assist you in bridging the
concepts o f tra1nmg with your job .
It is your ]Ob to ensure that your suppfiers produc ts
are conforming to contractual requirements.
This may require you to occasionally look at their
correc tive actions and perhaps, the results of their
root cause analysis. Many suppliers use an industry
standard set of procedures to arrive at their root
causes . These have been assembled in a Job Aid for
you use 1n the field.
Access and pnnt this document. With your OCMA
supervlSof's approval, use the task ists as a
potenbal roadmap to your suppfiers' analyStS
process.

- - - CMQ220 Rool Cause Analysis
Job Aid - Determine uuses of Events
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case Study Summnrv

Private Jones sixe did a lot to contribute to
his medical condit>on.

I am glad you are focused on ttlat. Remember, it
was his bums ttlat were ttle problem in search of a
root cause.
Some could argue ttle fire baa was ttle root cause
or maybe his decision to bypass ttle 1nter1oclcs. If
anyttling, this helps emphasize iust how subjective
analysis can get.
For this scenario, it is likely that Acme Company
would report that they had no fault in the burns .
As far as they know, their fuses are good.
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Long Description
The mentor and the DCMA specialist continue their conversation. The DCMA specialist states, "Private
Jones sure did a lot to contribute to his medical condition." The mentor replies, "I am glad you are
focused on that. Remember, it was his burns that were the problem in search of a root cause. Some could
argue the fire ball was the root cause or maybe his decision to bypass the interlocks. If anything, this
helps emphasize just how subjective analysis can get. For this scenario, it is likely that Acme Company
would report that they had no fault in the burns. As far as they know, the fuses are good."

C MQ220 l{oot Ca use Analysis
Lesson 4

Root Cause

RESOURCES

I PRI NT I

V1.w CR Submit CR

Lesson Completion

You have completed the content for this lesson.
To con tinue, selec t another lesson from the Table o f Contents on the le ft.
I f you have closed or hidden the T able o f Contents, click the Show T OC
button at the top 1n the Atlas navigation bar .
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