
CMQ220 Root Cause Analysis 
Lesson:1 Prob l ~m Definition, Part:1 RHOU R(f1 I PRI NT I HELP 

Lesson Obj ectives 

T~rmin<ol Leal'fWl9 ObJectrve • Give n a roo t cause analySIS 

sce nario describong an even t- ba s e d problem, define the 

problem. 


Lesson :1 is diVIded into two pa rt s. Part 2 ha s five 
objectives. Upon completion, you should be able to: 

• 	 Recognize the purpose a nd importa nce of defining the 

problem. 


• 	 Recognize the c n teria of a well- de firn.ld problem. 

• 	 Recognizl! the prOCl!5S o f defniog a problem . 

• 	 Ol!fine the cnticall!k!ments o f the problem. 

• 	 A$socoatl! l!Vl!nts to a s e quencejlimeline. 

Fim t, you wil klam about the purpose a nd importance of 

defri">g a problem. 
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Problem l>eflnilion Introdudion 

I think I'm ready to take the next step 
with my supplier. They need to identify 
the problem with the fragile cioomps. 

[ think y ..... 're ready fa!" the firs t s tep, 
too. Bu t first, I want to show y..... some 
o f the theory betwld problem definition. 
y..... are better prepared to face yOU"" 
supplier if you IS>derstand and c oon 
recognize why defwwlg a problem is 
important. 



 
 

   
   

 

  

  

Long Description 

The mentor and a different DCMA supplier are having a conversation. The DCMA Specialist says to the 
mentor, "I think I'm ready to take the next step with my supplier. They need to identify the problem 
with the fragile clamps." The mentor replies, "I think you're ready for the first step, too. But first, I want 
to show you some of the theory behind problem definition. You are better prepared to face your 
supplier if you understand and can recognize why defining a problem is important." 



CMQ220 Root Cau se Analysis 
Lesson:1:> Objealv" 5 RHOUR(f1 I PRINT I HELP 

Problem l>eflnltlon PurpOS<!! 

The pu'pOse of detitwlg a problem is twofold : 

• It identifies !he problem yOU" are tryi'>g to solve . 

• It describes !he problem you are tryi'>g to solve. 

Understanding the pu'pOse of defining a problem gives focus to yOU" supp~er's root cause analySIS and 

corrective action efforts. 
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Long Description 

The Acme company Hardware Design Document for the clamps is pictured beside an diagram of a 
broken clamp. 
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Problem l>eflnltlon Conditions 

For your s~rs, OCMA de lines a problem as meeting one or al o f the foIowing: 


, A deVIatIOn from a requirement or expectatIOn . 


, When 'actuar IS different than ' should.' 


, An undesM'abie event, situation, or performance trend. 


, The primary effect critical for a situation to occur. 


GOOD PRODUCT DEFECTIVE PRODUCT 

( 



 
 

   
 

  

Long Description 

A metal clamp that is whole is pictured beneath the label "GOOD PRODUCT". Beside it is a metal clamp 
that is broken pictured beneath the label "DEFECTIVE PRODUCT". 
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Product Quality Deficiency Reports 

When the supplier receives a Product Quality Deficiency Report ( PQDR) 
from the customer, the problem is generally accurately defined in the form 
of the discrepancy. PQDRs are written against hardware and software 
discrepancies discovered by the customer after government acceptance. 

During the supplier's investigation of the returned product, it is much easier 
for them to determine what needs to be done to bring the product back 
into compliance than it is to determine the root cause of the failure. 

The root cause analysis process is actually more critical in post­
acceptance situations for several reasons. 

• 	 Critical hardware that the warfighter was depending on being 
 
available is not available; 
 

• 	 There are times when the deficiency extends beyond the single piece 
of hardware that requires a recall of many products leaving the stock 
on logistic spares below operational readiness requirements; 

• 	 The root cause of the hardware/ software deficiency needs to 
 
be determined; and 
 

• 	 The weakness in the supplier's inspection and test processes that 
allowed the deficient hardware/ software to be delivered to the 
customer must also be corrected . 

As the QAS, you have your work cut out for you in evaluating the 
supplier's Corrective Action P.lan {CAP) that addresses these concerns. 
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Long Description 

An image of the front cover page of the Acme Product Quality Deficiency Report for the metal clamps. 
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Problem l>eflnilion Importilnce 

When your s~r states 'wha t their" problem is,' they have found the ke y to problem idenDficatlOn and 
correction. 

You must enSl.O"e your s~rs define a n ..-.desrable event or problem situa tion so 

tha t everyone .wo/ved on its solution unde rstands It. 


The importance to a defining a proble m is that it: 

• Focuses ;"'vestigative efforts . 

• Saves time. 



 
 

  

  

Long Description 

The supplier from Acme company stands holding the Acme Product Deficiency report for the metal 
clamps. He is standing beside the mentor. They both have thoughtful expressions. 
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Im~r Problem Delinition Consequ~ 

An honest effort by your suppliers to c a re fuly defne the.. problems a voids "ready, IW"e, am" approach that 
is so common .., problem-solving. 

A problem that os not property defined ma y result.., faue to reach the proper re solution. 



 
 

 
 

 

  

Long Description 

The supplier from Acme company smiles, triumphantly holding the Acme Product Solutions Report for 
the metal clamps. The mentor stands beside him looking pleased and proud. 
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Caso. Siudy 

The s~ was able to successfuly identify the 

problem with the clamps for the u. s . Navy. It 

seems a fabricator grabbed his delivery cla mps from 

the Army b.-. .,stead of the Navy bin while Acme 

company was" a shoft between the services. 

so, we can see now that the supplier's cla im 

of snow days and the inconsistency of 

specifications no Jonger applies to the .. true problem 

definition. 


Acme company is now ptJttin-g a corrective action 

plan in to place. Everyone on the shop tIoor has 

been informed of the roo t Cause of the 

problem. Also, a foreman is now re quir"ed to be 

on-si le do..n-Ig al futu:"e shi fts between Acme's 000 

cus lomers and the.. clamps. 
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Caso. Study Knowledoe RflYiew 

Whi<::h statement from the A<:me supplier suggests that A<:me 
Company hilS property defined the d a mp problem? 

"Everyone on the shop floor ha s been made aware 
of the problem." 

"OUr fabricator grabbed his de livery clamps from the 
wrong t»n." 

"OUr shop foreman will be on- si t e for aU future shO fts 
between customers ." 

Check An~w(·t 

By speclfica..,. acknowledging tha t the h,brlcOIItot gtOllbbed his damp s ftom t h e wtong bin, It is 
clear that Acme Compa ny has property defined the Clamp problem. The other two disclosures are 
important to the problem, but do not define the true nature of the problem. 
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Problem l>eflnltlon Summary 

You t\<1ve just learned about the purpose a nd 
importance of defining a problem. 

Next. you willeam about a wei­ defined problem 
a nd its criteria. 
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Les,""n:1 :> Object lv" t; RESOU R(ES I PRI NT I HELP 

W"IH>efined Problem Crit"";" Introduction 

We s eem to be spendong a lot of time on 
defining a problem . It's not like having a 
problem with your car. 

Be care ful . A problem with your car may see m 
smal, bu t you sOl need your car to get to work. 
And if you don't get to work, you may have bigger 
problems. And to build off of that compa rison, 
imagine your mechanic telling you that he thinks 
the problem with your car was electncal, a nd his 
costs a re twice the estimate. Most people would 
check their bill a nd want a more defined description 
than 'electrical.' 

Le t 's take a look at well-defined problems", 'our' 
industry. 



 
 

 
 

 
 

   
  

 

  

Long Description 

The mentor and the DCMA Specialist continue their conversation. The DCMA Specialist says to the 
mentor, "We seem to be spending a lot of time on defining a problem. It's not like having a problem 
with your car." The mentor replies, "Be careful. A problem with your car may seem small, but you still 
need your car to get to work. !nd if you don’t get to work, you may have bigger problems. !nd to build 
off of that comparison, imagine your mechanic telling you that he thinks the problem with your car was 
electrical, and his costs are twice the estimate. Most people would check their bill and want a more 
defined description than 'electrical'. Let's take a look at well-defined problems in 'our' industry." 
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WelH>efined Problem Crit"";a 

Look for two ttwlgs ....hen checking t o ens..-e your supplier has a ....el de lined problem: 

• It must focus on the !la p between ....hat is and ....hat should be 

• It states the effect - ....hat is ....,ong, not ....hy it is ....rong 

dick on each folder tab to le a m more about the criteria for a wd" defined problem. 


Criteria 1 Cri teri a :.I Criteri" 3 Crlterl .... 




  
 

  
 

   
 

 
 

  
 

 
 

 
 

  
 

 
 

 
 

 
 

  
 

 
 

  

Criteria 1 

A well-defined problem is measurable. 


It tells you how often, how much, and when.
 

It avoids broad and ambiguous categories like "morale", "productivity", and "communication."
 

Criteria 2 

A well-defined problem is stated in a positive manner and describes the symptoms. 


Look for your supplier to state "the valve leaks."
 

Criteria 3 

A well-defined problem avoids "lack of" and "no" statements. These types of statements imply 
solutions instead of definition. 

An example of a poorly defined problem statements - "lack of food" or "no food" implies food as the 
solution, while the problem is hunger. 

Criteria 4 

A well-defined problem highlights the significance of effects. It may state areas of discomfort, hurt, 
or annoyance, or how people are affected. 
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WelH>efined Problem bllmples 

A wel-defned problem can meet its cri teria with as few as two simple statements. 

Click on each folder tab to see examples of wel-defned problems from supplier.;. 

Example 1 Example 2 Example 3 



 
 

 
  

  
 

 
 

 
 

  
 

 
 

 
 

 

  

Example 1 

The auxiliary equipment operator spilled ten gallons of sulfuric acid on the cement pad of the water 
treatment plant while performing a regeneration. This action violated EPA requirements and 
necessitated a report to environmental regulators. 

Example 2 

The auxiliary equipment operator spilled ten gallons of sulfuric acid on the cement pad of the water 
treatment plant while performing a regeneration. This action violated EPA requirements and 
necessitated a report to environmental regulators. 

Example 3 

Over the past three weeks, 83 work orders were returned to the Maintenance Department for 
required signatures resulting in a 30% increase in processing time. 
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Caso. Study 

I re membf!r in the last topIC tha t Acme Compa ny 
t old us what the.. problem was. Tha t was t o 
ens..e they recognized the omportance of 
problem definition. 

You a re cDITect. 

We de termined thilt Acme did lMldersta nd the 
import a nc e of defining the problem with the ir 
cla mps. But do you thonk their problem was 
we ll- de fined? Select the Next buttoo to re ­
vis it the .. problem statemerll aga"'. 



 
 

 
  

 
   

  
 

 

  

Long Description 

The mentor and the DCMA specialist continue their conversation. The DCMA specialist says to the 
mentor, "I remember in the last topic that Acme Company told us what their problem was. That was to 
ensure they recognized the importance of problem definition." The mentor replies, "You are correct. We 
determined that Acme did understand the importance of defining the problem with their clamps. But do 
you think their problem was well-defined? Select the Next button to re-visit their problem statement 
again." 
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Caso. Study KnowledOf! RflYiew 

II seems .. f .. bnc.. tor gr .. bbed his delivery 
clamps from the Army bin while we were in .. 
shift between servICes . 

Although Acme Company recognized the import..nce in definong the 
prot>lem with the clamps, the y did not de fine the problem wei-enough. 
Which criteria were not met in Acme Compa ny's problem defirlition? 
(Se lect all that apply) 

~ A we l -demed proolem highlights the sigNficance o f the ev en t . 

./ A wel-demed problem describes the symp toms . 

./ A wel ·demed problem is me .. s .....bIe. 

Check II.nsw(·t 

Acme Company's prot>lem definition was not m easutable , it did not 
describe the symptoms, and it did n o t h ighlight the Significance of 
the event . 
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WelH>efined Problem SumflWlry 

SUpplIers have problems. Ens ...e they a re wei­
defned. 

Next, we wil e)(plore the proc ess of detnng a 
problem. 
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Problem l>eflnltlon Proass Introduction 

Ugh. Acme Company needs to pay more 
a ttention to quaWty ass..ance. NOw they 
ha ve a problem WIth the.. seat belts, t oo! 

Wei, tha t is both bad and good. 

It is ba d for any company to deli:ver produc ts to 
their cus tomers that fa~ to meet specifications 
and re quire me nts. But, It IS good for au- tra ining 
because their problems help us focus on the 
deta~s we need to discuss to meet au­
objectives. 

For example , let me show you the process of 
defining a problem in the Quality Ass ..ance 
industry a nd then we can apply it to the sea t 
be lt prob le m a t Acme Company. 



 
 

 
 

  
    

   
   

  

Long Description 

The mentor and the DCMA Specialist continue their conversation. The DCMA Specialist is frustrated and 
exclaims to the mentor, "Ugh. Acme Company needs to pay more attention to quality assurance. Now 
they have a problem with their seat belts, too!" The mentor replies, "Well, that is both bad and good. It 
is bad for any company to deliver products to their customers that fail to meet specifications and 
requirements. But, it is good for our training because their problems help us focus on the details we 
need to discuss to meet our objectives. For example, let me show you the process of defining a problem 
in the Quality Assurance industry and then we can apply it to the seat belt problem at Acme Company." 
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Le ~""n 1 > O b jM1lv" 1 RESOU R(ES I PRI NT I HElP 

Problem l>eflnilion Proass 

When suppliers learn o f a defe c t wi th their products, they typtCa ly de line their problems WIth a process 
tha t foIows a senes of steps. 

Click on each step below to lea rn more a bout a typICal problem definition proc ess. 

1. Or!l"" I:te Ihe In ltl,,1 inform"tion 

1 . Asseu the m llg nitude of the problem 

3 . Act Imme d l1lte ly ( if required ) 

4 . Gilthe r IIdd ltlo n " . Information 

5 . Assemble d ata points 

6 . Ev alul'te data points 

7 . Define the pro ble m 



   
 

   

 
 

  
 

 
  

 
  

   
  

 
 

  
 

     
   

 
   

 
   

 
   

 
 

  
 

  

 
 

  
 

 
  

  
 

 
  

 
 

 
 

  

1. Organize the initial information 

Organize the initial information around the defect and answer what, who, when, where, how much, 
and how many. Many suppliers use production records, spreadsheets, operational test results, etc., 
to sort their initial information. 

2. Assess the magnitude of the problem 

Assess the magnitude of the problematic situation. Many suppliers answer these questions to 
determine magnitude: 

How much of the product is affected by the defect?
 
Where are the defective products (in stores, already in use by end users, etc.)?
 
What is the extent of the defect?
 
What is the importance of the defect?
 

3. Act immediately (if required) 

Many of your suppliers will move this step to the top of their process to define a problem. They 
determine if an immediate action is required in order to prevent the situation from getting worse. 

4. Gather additional information 

Identify any additional information needed to clearly define the problem so you can focus your root 
cause analysis efforts. This is especially relevant to the supplier that may use several vendors for 
parts to manufacture their products. They may need to gather this additional information from 
other sources. 

5. Assemble data points 

After all the information, like spreadsheets, assembly records, or supporting specification, is 
gathered, your supplier will comb through the information, looking only for the design specifications 
that are relevant to the defect. This information will be organized into data points. 

6. Evaluate data points 

The evaluation step of the process is the point where subject matter experts and managers are most 
beneficial. Your suppliers look at each assembled data point and compare it to the defect. They 
make value judgments based on their history, experience, knowledge of design, and prior 
agreements. 

7. Define the problem 
[Graphic only] 

Long Description 

The same clipboard from before is pictured, but now all of the checkboxes are checked. The 

checkboxes are: Organize, Assess, Act, Gather, Assemble, Evaluate, and Define.
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Seal ~II Scenario Introdudion 

can ther.. be more than sev en Sleps in the 
probIf"m IIf"finition process? 

Yes ! There can be seven, seventeen, or seven ­
hundr-ed s teps in a supplier's process. Remember, 
DCMA is responsible for nspection and 
acceptanc.. of non-complex and complex 
syst.. ms and products from a vanety of lar!l" , 
medium, and sma. size suppliers . 

Sine .. Acme Company is an avera!le size supplier, 
we will use the seven steps as a training tool. 

Te ll me more about Acme Company 's problem 
with their seat be lts. 



  
 

 

  
  

   
 

  

Long Description 

The mentor and the DCMA Specialist continue their conversation. The DCMA Specialist asks the mentor, 
"Can there be more than seven steps in the problem definition process?" The mentor exclaims, "Yes! 
There can be seven, seventeen, or seven-hundred steps in a supplier’s process. Remember, DCM! is 
responsible for inspection and acceptance of non-complex and complex systems and products from a 
variety of large, medium, and small size suppliers. Since Acme Company is an average size supplier, we 
will use the seven steps as a training tool. Tell me more about Acme Company's problem with their seat 
belts." 



US N SHI PBOARD 
HUMAN RESTRAINT 

CMQ220 Root Cause Analysis 
Lesson 2 > Objective 7 RESOURCH I PRIN T I HELP 

Vi... Cft Submit CftSelIt Belt Defect 

The sh ipboard Human Restra int System (HRS ) is a seat be lt . Acme Company includes a restra int with each 
shipboard seat the y de liver to the ir u. s . Na vy c ustomer . During product exam ina tion, DCMA identified a 
defect a nd rejected the sh ipment . 

ACME 
~<". COlO~'"J 
4016 CI...I.nd ~•• 
S,.lo"i• . 1010 61110 SYSTEM (HRS) 

to. 1010<1.1 1 Soo, 
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Sea' ~I' Problem Delinition Scenario 

Acme Company has defined the problem with their restraonts. Max, a Qua~ty Ass...ance Specoalist at Acme 
Company conducted the investigation . 

Click on each tab to read how Max used that process step to define Acme Company's problem . 

Assess Assemble Evaluate 

Or!!"n l>:e the In itia l in'orm" t ion 

Here is cor ~5t ()f initia l ;" fo-rmation: 

• Contrac t 

• Statement () f WoO: 

• Technical Orawongs 

• Work InstructIonS 

• DeSl!Jfl SpecIfications 

• Assembly Records 

• Test Records 

• Inspection Re.::ords 



 
 

  

  

  

   

  

  

  

  

   
 

  
 

  

     
  

    

   

  
 

  

    
 

 
 

   

  

   

   

   

  

  

    

  
 

 
 

  
 

  

Organize the initial information 

Here is our list of initial information: 

 Contract 

 Statement of Work 

 Technical Drawings 

 Work Instructions 

 Design Specifications 

 Assembly Records 

 Test Records 

 Inspection Records 

Assess the magnitude of the problem 

Here is our assessment of the magnitude of the problem: 

 The defect was present on 15 of the 100 restraints in the inspected lot (including the 1 found by 
DCMA). 

 There was Work in Progress (WIP) in 2 lots. 

 Both lots have been stopped until the defect is resolved. 

 There were no products in stores and no product has been delivered to the customer as this is 
the first production lot. 

 The defect only impacts customers with a waist over 44 inches in seas above ten feet. 

 The risk to users is a fall of 24 inches to the deck of the ship. 

Assemble data points 

From our source data, we established the following data points for evaluation: 

 Strength of Leather Belt 

 Quality of Hexagon Screws (2) 

 Quality of Flange Screw (2) 

 Quality of Plastic Washer (2) 

 Operational Belt Buckle (Male End) 

 Operational Belt Buckle (Female End) 

 Quality of End Fixtures (2) 

 Length of Leather Belt 

Evaluate data points 

In evaluating our data points, we found all points to be satisfactory, except for one.  The length of the 
leather belt was found to be outside the specification. 
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Problem l>eflnilion Knowledlle R.... iew 

In which step'" t:he ·defining a problem· process does t:he supplier 
answer t:he queStIOnS what, who, when, where, how much, and how 
ma ny a bout t:hev defect? 

Gather additIOnal informa tion 


Assemble data points 


~ Organize the ntial in form a tion 


Assess t:he magnitude o f the problem 


Check An~w(·t 


The best answer IS tha t suppliers should answer those questions while they are Ot9~nlzlng t h e it 
initl~ llnlormMion . 
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Problem l>eflnltlon Summary 

I think Ac;~ Company dod an adequa te job 
with the;,- process to deline the..- problem. 

Training sce n.arios cannot replace the real -world 
in teraction between DeNA and suppliers. And 
yOU"" takea wa y from the process could be to 
ensure the supplier a ctualy solves their 
problems with a series of steps. 

If they do not ha lle a process, then they ha lle 
bigger problems than the length of their sea t 
belts. 

Let's t ake a look at a scenario and determine if 
you c an define the proble m. 



  
 

 

  
 

 

 

  

Long Description 

The mentor and the DCMA specialist continue their conversation. The DCMA specialist comments, "I 
think Acme Company did an adequate job with their process to define their problem." The mentor 
responds, "Training scenarios cannot replace the real-world interaction between DCMA and suppliers. 
And your takeaway from the process could be to ensure the supplier actually solves their problems with 
a series of steps. If they do not have a process, then they have bigger problems than the length of their 
seat belts. Let's take a look at a scenario and determine if you can define the problem." 
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Caso. Study Introduction 

Acme Company deli:vers USer panels to a prWne de fense supplier for their u .s . Navy shipboard warligh ter 
consoles. The user panel is ilus trated below. 
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Vi... Cft Submit CftCase Study 

Re vie w the supp lier provided arti facts fo r the Shipboard Warfighter Console User Pane l by clicking on each 
tab . At the e nd of this series , you will be asked to define the critic a l e lements of a non- woriOng speaker 
by re vie wing differe nces be tween the de live ry and compa ring it aga inst the contractua l spec ifica tions . 

PQDR Technica l Drawing Pho tographs Design Specificatio n 

PRODUCT QUALITY DEFICIENCY REPORT 

7671C2640-405X3 THRU 18 

18 OF 18 USER PANEL ALARM 
ARE INOPERATI VE. 
HAS NO AUDIO 

FOR ALERTMENT. 

SPEAKERS EMIT NO SOUND OR 
CRACKLE DURING ALERTS 

555 - 1212 



 
 

 
 

 

  

 
 

  
 

 
 

 
   

 

  
  

    
 

 
 

 
 

 
  

 
  

 
 

 
 

 
 

  
 

   
   

 

  

PQDR 
[Graphic Only] 

Long Description 

An example of a product quality deficiency report is displayed. The following note is written under 
the "Remarks" section: "18 of 18 user panel alarm speakers are inoperative. Operator has no audio 
alarm for alertment." Under the "Defect Description" section, the following note is written: 
"Speakers emit no sound or crackle during alerts." 

Technical Drawing 
[Graphic Only] 

Long Description 

The Acme wiring diagram of the Shipboard User Panel Alarm Speaker Connection is displayed. The 
two pieces of equipment in the diagram are the Amplifier and the Speaker. The rear of the Speaker 
has a plus symbol at the top and a minus symbol at the bottom. The Amplifier has symbols R plus 
and R minus. However, the R plus symbol is next to a larger minus symbol, and the R minus symbol 
is next to a larger plus symbol. A red line goes from the plus symbol at the back of the Speaker to 
the minus symbol next to the R plus symbol on the Amplifier. A black line goes from the minus 
symbol at the back of the Speaker to the plus symbol next to the R minus symbol on the Amplifier. 

Photographs 
[Graphic Only] 

Long Description 

Two photographs are displayed. The left photograph is a close-up of the amplifier user panel audio 
jacks. The right photograph shows the entire amplifier user panel.  Some of the cables connected to 
the audio jacks are red and some are black. 

Design Specification 
[Graphic Only] 

Long Description 

The Hardware Description Document, or HDD, for the CVN 76 Shipboard Warfighter Consoles is 
displayed. A particular paragraph is called into focus. The paragraph says, "USN Shipboard 
Warfighter Console Alert Speaker Connections - User Panel. Alert speaker connections on the WFC 
User Panel shall use industry standard connections - positive to positive, negative to negative. 
Speaker cables and connectors shall be red/positive, and black/negative for ease of maintenance 
and troubleshooting." 
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Caso. Study Knowledoe RflYiew I 

You h<1ve completed yOU'" review of supplier <1rtif<1cts. Define <1 critic<11 
element of the problem by <1nswemg the question: "Wh<1t IS the 
problem?" 

B<1sed on the PDQR, the corvlections <1re b<1d, 

Based on the T echnic al Draw"'g, the CON'>ections are bad. 

Based on the PtIo t ographs, the cornections are bad, 

./ B<1sed on the Design Specific<1tion, the drawong has errors . 

Ch eck An~w(·t 

The best answer IS th<1t the design speciflcilltlon requores specific cornections and color- coded 
c<1b1es . Th e drillwing h"s e r ror s. It does not meet the speCific ation. 



CMQ220 Rool Cause Analysis 
Le ~""n 1 > O b jM1lv" B RESOU R(ES I PRI NT I HElP 

Caso. Study Know ledoe RflY iew 2 

F..-ther defne a cntical elemen t o f the speaker problem by answering 
Ihi5 question : "How dod the problem mos t likely occur?" 

The Navy accepted inoperative consoles. 

~ The supplier ened when crea ting the drawing. 

The conoections were rev ersed. 

The specIfication le ft ou t importan t deta~ . 

Check An~w(·t 

The supplie r crell ted the drawing wit h e rrors In it . 



CMQ220 Rool Cause Analysis 
Le ~""n 1 > ObjM1 lv" B RESOU R(ES I PRI NT I HElP 

Caso. Study Knowledoe RflYiew l 

F..-ther derne a cntical elemen t o f the speaker problem by answering 
the question: "Who IS overal responsible for the probIemr 

The hardware integrator 

~ 	The sub- tier supplie r - Acme C"",!,a"y 

The Na"" design archi tec ts 

Check An~w(·t 

Because the drawng fa iled to meet the deSl9" specIfication, the sub-tier supplie r who s ubmitted 
the t echn icll l d rll wing is at fault . But since Acme C""'!'any is a sub- tier supplier, DCMA typocaly 
deals w,th the prime supplier whe" seel<ing correctove actions. 



CMQ220 Root C ause Analysis 

Le ~""n 1 ,. ObjM1lv" B 

Problem l>eflnltlon Jotl Aid 

A step by step guide may have been helpful to 
Acme Company to use as a quick reference when 
detning the critICal elements of their manufacturirlg 
problems. 

A Job Aid is provided here as a guide. Use the list of 
questions in the Job Aid as a starting point to 
identifying critical elements in problem definition. 

8e sure to compare ttle Job AH:J from this tra""""g to 
the on<! yoor manager prescribes in your DCMA 
a l ke. 

RESOU R(ES I PRI NT I HELP 

_...._._.._­
. _... ---­

~.-......------­..---.-......--..-~..-_., 

----­



 
 

    
 

 

  

Long Description 

A thumbnail of the Critical Elements in Problem Definition Job Aid. The image has a magnifying glass 
superimposed over it that says "CLICK TO OPEN". 



CMQ220 Root C ause Analysis 

Le ~""n 1 :> Ob je<:t l "e B RESOU R(ES I PRI NT I HELP 

Caso. Study s... mma ry 

Do supplle.... often mISS the specifics on 
dra wings? 

[ hope no t . Bu t a QA Spec<alist mus t be 
prepared to spend a lot of twne at tha t level o f 
de til~. Tha t is OU'" job. 

YOU" supervisor in yOU'" office w. tel you that 
no two problems are alike among suppIie ..... It is 
DCMA's res ponsibility to drive the.. problems to 
resolution 

Let's take a look at a differerot problem SoMng 
tO<>l '" Root Ca use Analysis. Next, you win leam 
about Eve nt Sequence/Time~s. 



 
 

 
   

   

 

  

Long Description 

The mentor and the DCMA Specialist continue their conversation. The DCMA Specialist asks the mentor, 
"Do suppliers often miss the specifics on drawings?" The mentor answers, "I hope not. But a QA 
Representative must be prepared to spend a lot of time at that level of detail. That is our job. Your 
supervisor in your office will tell you that no two problems are alike among suppliers. They miss design 
specifications and it is DCMA to drive their problems to resolution. Let's take a look at a different 
problem solving tool in Root Cause Analysis. Next, you will learn about Event Sequence Timelines." 



CMQ220 Root Cause Analysis 
Lesson 2 > Objective 9 RESOURCH I PRIN T I HELP 

Vi ... Cft Submit CftEv ent Se<juence Timeline int..oouction 

One of the many tools used in Root Cause Alla tys is whe n defining a prob lem is the Event 

Se Que nce(Time li ne . Suppli ers and vendors create time tines in response to a prob lem or product defect . By 

re - trac ing the ir steps , the y ma y be ab le to identi fy the undes irab le e vent a nd better define the ir problem . 

Note the Start a nd Term ina l e vents on the sample time ti ne . 


Start Ter mi na l 
Event Event

Of------O 

AIl action or All iM:Iion or 
ha ppening llappeniflg 
that maf1(s thai mat1Is 
the sIan of the end of 
the problem the problem 
sequence. sequence. 

EVENT SEQUENCE/TIMELINE 



 
 

  
 

  
   

  
 

  

Long Description 

The graphic is titled EVENT SEQUENCE/TIMELINE. The graphic is comprised of the following elements. A 
circle on the left is labeled Start Event. A circle on the right is labeled Terminal Event. A long, thick 
horizontal arrow comes out of the Start event circle and points to the right to the Terminal Event circle. 
The Start Event circle is described in a caption as "An action or happening that marks the start of the 
problem sequence." The word "start" is emphasized. The Terminal Event circle is described in a caption 
as "An action or happening that marks the end of the problem sequence." The word "end" is 
emphasized. 



CMQ220 Root Cause Analysis 
Lesson:1 :> Objealve 9 RHOUR(f1 I PRIN T I HELP 

Pri ma ry Events 

SUpplIers and vendors wil mark the pm.ary events WI the .. problem Even t Sequence/Timeline by creabr1g a 
rectangle for every majOr s tep in the problem sequence . 

Note how bold arrowheads a, e used t o COl'V>ect the Sta't Event to each Primary Event. The bold line and 
arrowhead add emphasIs to the importanc e of the step. 

Prima ry Prima ry 

Ev ent Ev ent 


\. ,~-{JI--lI~1I · o
It Primary E'o'eIlI1S iIrlY action or I\appening ltial 
marks a major step In the problem sequence. 

EVENT SEQUENCEfTIMELINE 



 
 

  

 

 

  

Long Description 

The same Event Sequence Timeline from the previous page is depicted, but with two additions to it. Two 
rectangles have been inserted between the Start Event circle and the Terminal Event circle. They are 
connected by thick horizontal arrows. The two rectangles that have been inserted are each labeled 
"Primary Event". These two rectangles are described in a caption as "A Primary Event is any action or 
happening that marks a major step in the problem sequence." The word "major" is emphasized. 



CMQ220 Root Cause Analysis 
Lesson 2 > Objective 9 RESOURCH I PRIN T I HELP 

Vi... Cft Submit CftSecondary Events 

Seconda ry e vents on an Event Sequence(Time tine are recta ngles , too, but the y are dra wn above or be low 
the time ti ne a nd are connected to the ir parent Prima ry Event by vertic a l arro ws . 

Note the differe nce be tween the thickness of the a rrows that connect Prima ry Events to the thickness of 
the a rrow that connects the Seconda ry Event . The a rrow that connects the Seconda ry Event to its 
parent Prima ry Event is not bold, whic h s igna ls its less important status on the time ti ne . Also <lOte the 
direc tion of the a rrow. The a rrow originates from the Prima ry Event a nd points to the Seconda ry Event . 

Primary 
Ev ent 

1-1---<1.( 

A Secondary Event is any actioo or happening ttlat 
mar1\s a mator slep in the problem sequence, but isSecondary 
not directly involved with the problem.

Ev ent 

EVENT SEQUENCE/TIMELINE 




 
 

 
  

 
 

  
   

 

  

Long Description 

The same Event Sequence Timeline from the previous page is depicted here, but with one more element 
added to the timeline. A rectangle has been added below the first Primary Event rectangle. This new 
rectangle is labeled "Secondary Event". A thin vertical arrow originates from the Primary Event rectangle 
and points down to the Secondary Event rectangle. This vertical arrow is thinner than the horizontal 
arrows that connect the Primary Event rectangles to one another. The Secondary Event rectangle is 
described in a caption as "A Secondary Event is any action or happening that marks a major step in the 
problem sequence, but is not directly involved with the problem." The phrase "not directly involved with 
the problem" is emphasized. 



CMQ220 Root Cause Analysis 

Lesson:1 :> Objealv" 9 RHOUR(f1 I PRIN T I HELP 

Condit ions 

CNals on an Event SequencejTimeline depi<:: t an actIOn Of happening thil t inlluences an event on the 
timeline. They focus on the condition tha t is pertinent to solving this problem Of event. 

Note the fact that the arrOw points from the conditIOn to the parent Primary Event indicates the condition 
may have an .,fluence on the Primary Event above ,to 

Prima ry 

Ev ent 


\. 

6 "' 
Conditions are elrel.lmslilnCH( ") IhiII are pertnent to tne 
problem solving evef11 aJl!l 

Cond it ion may have innuence over tile 
problem. 

EVENT SEQUENCE/TIMELINE 



 
 

 
  

   
 

 

  

Long Description 

The same Event Sequence Timeline from the previous page is depicted here with one more item added. 
An oval has been added beneath the second Primary Event. This oval is labeled "Condition". A thin, 
vertical arrow points from the Condition oval up to the Primary Event rectangle. The Condition oval is 
described in a caption as "Conditions are circumstances that are pertinent to the problem solving event 
and may have influence over the problem." 



CMQ220 Root Cause Analysis 
Lesson:1 :> Objealv" 9 RHOUR(f1 I PRIN T I HELP 

Pl'e§lJmptlve Evetlts 

Presumptive Events are do lled rectilngle~ and are used by suppliers and v endors t o mane an event on the 
limeline that camat be proven, bu t is slillogical to the sequence of problem sotvng. 

Presumptive 
Ev ent 	 A PrestlJ'l'lPtlve Evellt is 

any actIoo or I1appeflillQ • - - • 
that Is ;assumed. It isI I 
logical In ttle sequence but • cannel be proven.

T • 
•0 	 .. I 0 

I. 
I 	 () 

EVENT SEQUENCE/TIMELINE 



 
 

  

  
  

  
 

  

Long Description 

The same Event Sequence Timeline from the previous page is depicted here with one more item added. 
A dotted rectangle has been added above the first Primary Event rectangle. This dotted rectangle is 
labeled "Presumptive Event". A thin, vertical arrow points from the Presumptive Event dotted rectangle 
down to the Primary Event rectangle. The Presumptive Event dotted rectangle is described in a caption 
as "A Presumptive Event is any action or happening that is assumed.  It is logical in the sequence but 
cannot be proven." The word "assumed" is emphasized. 



CMQ220 Rool Cause Analysis 

Lesson:1 :> Objealv" 9 RHOUR(f1 I PRIN T I HELP 

Causa l Factor 

Your suppliers and vendors wil deno te causal Factors w,th ovals above or below the timeline. The ngh t 
side of the Causal Fac tor oval is shaded . If the Causal Factor IS presumptive, then the ,t wil appear as a 
dotted oval. 

Also note the directIOn of the arrow. It originates from the Causal Factor oval and points to the parent 
Primary Event. 

Cau sal 
Fa ct or A Causal Factor Is ally

• - - • laclor that slla~d me 
I I outcome 01 the sttuation. 

• - - • 

{)G~'" 
I" 

EVENT SEQUENCE/TIMELINE 




 
 

 
  

 

  

  

Long Description 

The same Event Sequence Timeline from the previous page is depicted here with one more item added. 
An oval has been added above the second Primary Event rectangle. The right half of this oval is shaded. 
This half-shaded oval is labeled "Causal Factor". A thin, vertical arrow points from the Causal Factor half-
shaded oval down to the second Primary Event rectangle. The Causal Factor half-shaded oval is 
described in a caption as "A Causal Factor is any factor that shaped the outcome of the situation." The 
word "shaped" is emphasized. 



CMQ220 Root Cause Analysis 

Lesson:1 :> Objealve 9 RHOUR(f1 I PRIN T I HELP 

Barriers 

Barriers are used on the even t Sequence/Tirneline to ..... rk obs tacles. Barriers are not necesurily 

det:rWnent.J1 to a sequence . Some barrie,.,; proved suppliers deliberate s t op points. When the deliberate 

st op point fails, then the timeline uses a Failed Barrier to mark the event . 


Note the difference in the rec tangles that mark a Barrier and Failed Barrier. 

r - - 'I 

I I 

• • Fa i led 
Barrier 

EVENT SEQUENCE/TIMELINE 


http:det:rWnent.J1


 
 

  

  
 

   

  

Long Description 

The same Event Sequence Timeline from the previous page is depicted here with two more items added. 
Immediately after the Start Event circle, a tall rectangle with diagonal stripes has been inserted. This 
rectangle is labeled "Barrier". Immediately after the second Primary Event rectangle, a similar tall 
rectangle with diagonal stripes has been inserted, except this rectangle is broken in half, indicated by 
jagged lines. This broken rectangle is labeled "Failed Barrier". The diagonal lines in the Barrier rectangle 
are perpendicular to the diagonal lines in the Failed Barrier rectangle. 



CMQ220 Root Cause Analysis 
Lesson:1 :> Objealv" 9 RHOUR(f1 I PRIN T I HELP 

Undesi rable Events 

An Undesirable Event can be an equipmen t fabe or conatIOn or an inappropria te action. These events 
are critical for the SItuation being analyzed to acc.... They are shown as a diamond. 

r - - 'I 

I I 

.. - - .. 


E ven t 

EVENT SEQUENCE/TIMELINE 




 
 

 
  

 

  

Long Description 

The same Event Sequence Timeline from the previous page is depicted here with one more item added. 
A diamond has been added between the first and second Primary Event rectangles. This diamond is 
labeled "Undesirable Event". 



CMQ220 Root Cause Analysis 
Lesson 1 > Objective 9 ~ESOUR(B I PRIN T I HELP 

Vi... Cft Submit CftEvent Se<juence Sumtllilry 

Suppliers beg in de ve loping an e vent sequence as soon as they ha ve been notified of a problem or an 
undes irab le e vent . Time li nes can appear on wa lls or whiteboards us ing se lf- stick removable notes, taped 
index cards, or printed from a spec ia lized computer program . 

The Event SeQuence/Time li ne provides your vendors and supp liers with a method to collect and ana tyze 

information from a base li ne of focused facts . 


This sequence can be used as a starting point for a more comprehensive Event and Causal Factor Chart . 
Which tools to use in Root Cause Anatys is often depends on the problem . 

Next, you will see ho w Acme Company mapped a sequence of e vents from a supervisor's log book to an 

Event SeQuence/Time li ne . 




CMQ220 Root Cause Analysis 
Lesson 2 > Objective 9 RESOURCH I PRIN T I HELP 

Vi... Cft Submit Cftelise Study Int ..oouction 

Compare the Supe rvisor's Log Book on the left with the Time li ne on the right . It is a s imple start and stop 
time li ne because there were no prob lems or undes irab le e vents on the 2nd shift . 

An Event SeQue nce/Time li ne needs to chart a prob lem . 

ACME ACME 

Event Sequence I TImeline 

r '\ 
Start 2nd 

Shin...! 

r '\ 
Stop 2nd 

Shin...! 



 
 

  
    

 

  

 
 

     

 

  

Long Description 

Two documents are depicted side-by-side. They each say "ACME" in the header. The document on the 
left is entitled Supervisor's Log Book - Seat Belt Line.  It is a table containing entries of events along with 
the date and time of the event. On March 14th, the events were: At time 1500, the event was "Bell 
starts second shift".  At time 1504, the event was "Electrician Starts Line 1 Belt Machine". At time 1510, 
the event was "Line Crew 1 Briefed on Shift Quota 150". At time 1600, the event was "Counter at 10". At 
time 1700, the event was "Counter at 25". For the next nine hours, on the hour, the counter 
incremented culminating in the event "Counter at 155" at time 2351. At time 2359, the event was 
"Second Shift Over". The next entry is for the following day, March fifteenth. At time 0815, the event 
was "Quality Rejects 5 Belts - Quota Met 150". The document on the right is the corresponding Event 
Sequence Timeline. It contains only a Start Event circle and an End Event circle. The Start Event circle is 
labeled "Start second shift". The Terminal Event circle is labeled "Stop second shift". 



CMQ220 Root Cause Analysis 
Lesson 1 > Objective 9 RESOUR(!S I PRINT I HELP 

Vi... Cft Submit Cfte li se Study Knowledge Review 1 

8ased on this Supervis or's Log 8ook, whic h statement best 
desc ribes the prob lem with the product on this shift? ACMEdick here to ooen the Log 800k. 

Elec tric ian Do wns line 1 for Parts at 1900. 

[!ll Twenty Four Seat 8e lts were Rejected from the Lot . 

Shop Secured for Repa irs at End of Shift . 

A Po wer Surge was Logged at 1822 . 

ehed< Answer 

The prob lem is that 14 o f 8S sellt belts were 

rejected from the lo t . 




 
 

 

 

 

  
    

 
 

 
  

 

 

  

Long Description 

A document with "ACME" in the header is entitled "Supervisor's Log Book - Seat Belt Line". The image 
has a magnifying glass superimposed over it that says "CLICK TO OPEN". The document contains entries 
of events along with the date and time of the event. On March fourteenth at time 1500, the event was 
"Bell starts second shift". At time 1504, the event was "Electrician Starts Line 1 Belt Machine". At time 
1510, the event was "Line Crew 1 Briefed on Shift Quota." At time 1515, the event was "Employee Sick, 
Apprentice on Ruler". At time 1600, the event was "Counter at 10". At time 1700, the event was 
"Counter at 25". At time 1800, the event was "Counter at 42". At time 1822, the event was "Shop Lights 
Flicker - Power surge?" At time 1834, the event was "Electrician Halts Line 1 Belt Machine". At time 
1850, the event was "Line crew 1 switched to manual". At time 1900, the event was "Electrician halts 
Line 1 pending parts". Also at time 1900 was the event "Manual Shift Count equals 48".  For the next 
four hours, on the hour, the manual shift count increases, until at time 2300, the event was "Manual 
Shift Count equals 80". At time 2345, the event was "Bell stops second shift". At time 2350, the event 
was "Belts in second shift bin equals 85". At time 2351, the event was "Line 1 Belt Machine parts 
received". At time 2359, the event was "Second shift over - Shop Secured". The next day, on March 
fifteenth, at time 0815, the event was "Quality Rejects 24 Belts of March fourteenth lot. Quota not 
met." 



CMQ220 Root Cau se Analysis 

Lesson:1:> Objealv" 9 RHOUR(f1 I PRIN T I HELP 

Caso. Study Knowledoe RflYiew :1 

The Sut Belts were rejec ted for no t meeting length 
specifications. Based on the Supervisor's Log Book, 
detl!nnine the I!VI!nt that should be placed in the diamond in 
the EVI!nt SI!quence{Timeline. Clic k here for the Log Book. 

Time 1900 : Electrician halts Lite 1 pending parts 

Time 1515: Employee SOc k, Apprentice on Ruler 

T'me 2351 : Lite I 8el t Machir>e part s received 

./ Time 1822 : Shop Lights Flicker· Power surge? 

Check Answ(·t 

The Item that !IhouId go in the diamond is the 
Undesorable Event, which occIITed at time IBn 
whe n the sh o p tights fli ckered . 

ACME 

Event ~nce I Tmeline 

''''' "'" "" 
Electrician 


Sta rts line 1 


E~ 

stops !.me 1 



 
 

  
 

  
  

  

Long Description 

An Acme Company Event Sequence Timeline is shown. It starts with a circle that contains the words 
"Start Second Shift". This points to a rectangle that contains the words "Electrician Starts Line 1". This 
points to a diamond with no words in it. This points to a rectangle that contains the words "Electrician 
Stops Line 1". This finally points to a circle that contains the words "Stop Second Shift". 



CMQ220 Root Cau se Analysis 
Lesson 1 :> Objealv" 9 RHOUR(f1 I PRIN T I HELP 

Caso. Study Knowledoe RflYiew l 

Bas e d on thos same Supervisor's Log Book, determone the 
" vent that should be use d to label the ha lf·shaded oVal . 
Click here for the log book 

~ Time 1515: Employ"" Sic k, Apprentice on Ruler 

Time 1950: Line Crew I switched t o manual 

rme 1504: Elec trician Starts lioe I 9<!i t Mac hine 

Time 1821 : Shop Ligh ts Flicke r · Power surge? 

Check Answ(ot 

The 'tern tha t should go in the ha lf- shaded oval is 
the Ca us a l Event, which oc c IITe d at time I S I S, 
Emplovee Sick, Apprentice o n Rul e r . 

ACME 


,EIectr1clan 



 
 

  
 

 
   

  
    

 

  

Long Description 

A continuation of the same Acme Company Event Sequence Timeline is shown. It starts with the 
diamond labeled "Power Surge". A thick arrow connects from the diamond to a rectangle labeled 
"Electrician Stops Line 1". A thick arrow then connects from that rectangle to another rectangle labeled 
"Line 1 Switch to Manual". A thick arrow then connects from that rectangle to another rectangle labeled 
"Stop Second Shift". A thick arrow then connects from that rectangle to a circle that is labeled "Quality 
Rejects 24 Seat Belts". Finally, a thin arrow points from a half-shaded oval to the circle labeled "Quality 
Rejects 24 Seat Belts". The half-shaded oval is not labeled. 



CMQ220 Root C ause Analysis 

Le sson:1 :> Objealve 9 RESOURCES I PRI NT I HELP 

Event Sequence Tlmeline J ob Aid 

Job Aids ..re used .. s QUICk references in IT..ining . 
M .. ny .. re used," OCMA offices worldwide. 

An Event Sequence{Timeline Job Aid h .. s m.en 
included WIth thos tr.......-.g to assist you on the job. 
Access ..nd prYIt thos document. With yOU" OCMA 
supervisor's .. pprov.. l, use it as a starting point to 
ch..rt ~ sequence or timeline of events. 

Ii 

-..---_ .. _-_.-_.._.._ --­

,0 



 
 

 
 

  

Long Description 

Thumbnail of the Event Sequence/Timeline Job Aid. The image has a magnifying glass superimposed 
over it that says "CLICK TO OPEN". 



CMQ220 Root Cau se Analysis 

Lesson:1:> Objealve 9 RHOUR(!\ I PRINT I HELP 

Caso. Study s...mmary 

The Ev en t Sequence/T"omeIine helped Acme 
Company determone a posSIble cas.ual fac t or for 
their rejected seat belts . The apprentice did 
not correctly measure the length of the belts. 

Yes. There may be other tools in use 
dumg Root Cause AnalySIs that might 
hav e helped your supplier find the c ause. 
OCMA specia~st must know the 
fundamentals of these tools to property 
rev;"w their Corrective Action Plans. 



CMQ220 Root C ause Analysis 
Lesson:1 Prob l ~m Definitio n, Part:1 RHOUR(f1 I PRI NT I HELP 

This lesson focused on the concepts o f problem solvng. 

You now Ul"lderstand that suppliers and vendors to DCMA have several 
methods of 'getting to the bott"",' of a defect or Ul"ldeSll"abie event. 

Maintain an awareness of problem definition concepts when assessing 
yOU" supplier CorrectJve ACtion Plans. Approach each plan WIth an 
understanding of these problem solving concepts: 

• Activities may vary from supplier to supp~er. 

• E.~c t your wppIier t<> face challe"9ll s. 

• Ch<!ck tel ens .... e your suppt;er avoids pOtfalis . 

• Problem solving takes si<jl,; and attitude. 

• 0e1irWlg a problem is important t o RCA. 


, Ensure you supplier's problems are wel-derned. 


• Isolate the cntlCal elements of problems. 

• Begin WIth a tomelioe to sequence events. 



 
 

 
  

  

 

Long Description 

The mentor and the DCMA Specialist conclude their conversation. The DCMA Specialist comments, "The 
Event Sequence/Timeline helped Acme Company determine a possible casual factor for their rejected 
seat belts. The apprentice did not correctly measure the length of the belts." The mentor agrees, "Yes. 
There may be other tools in use during Root Cause Analysis that might have helped your supplier find 
the cause. DCMA representatives must know the fundamentals of these tools to properly review their 
Corrective Action Plans." 



CMQ220 Root Cause Analysis 
Le ~""n 1 Prob l ~m Definitio n, Part:l RESOU R(ES I PRI NT I HElP 

Lesson Comple t ion 

You have completed the conteot for this lesson. 


To contir.lie, se lect aoother ~sson from the Ta~l e of Contents on the ~ft. 


If you have closed Of hidden the Table of Con tents, click the Show TOC 

button at the top in the Atlas navigation bar. 




