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Origins of Case Studies

“A case study 1s best understood as a narrative, based
on actual events, that creates an opportunity for
conversation, problem analysis, and virtual
decision-making about a particular project or issue.

Natianal Aeronautics and Space Administration
Moon, Mars and Beyond...
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NASA Case Study csﬁc-}g%%

The Pursuit of Images of Columbia E S M D
RISK MANAGEMENT CASE STUDY

Launch: Impact—-No Appareat Effect...”

Space Shuttle Columbia lnmched at 10:39 on the
moming of January 16, 2003, bound for a 16-day
science tesearch mission  The oldest orbiter i
NASA’s shutlle fleet, Columbia had first lamched
nearly 22 years earlier in 1981. The current mission. . .
STS-107, was Columbia’s 28* flight and the 113% Super nghtwelght Tank
flight of the space shuttle program.

Nearly a mimitc and a half (81.9 seconds) after
Columbia voared into the sky on the power of ifs three
main engines and two flanking solid rocket boosters,
traveling at 1650 mph, a briefcase-size slab of
insulating foam ripped off from the external fuel tank
and struck the leading edge of the orbiter’s left wing
The event went wmmoticed by the shuttle crew and
unseen and wdstected by ground support tears. The
following day, i video Teviews of the lunch, the
foum strtke and debris shower from the impact were  Follawing an unevenfil countdan,
seen for the first time—but the location of the strike [ oceurred on-ime ar 10:30 am
was hidden from the camera angle EST on January 16, 2003. K454 Inage
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Different Types of Cases

e

\ »

Q\‘ 2 >.' The APPEL Innovation Institute

CAPPEL 2
S\A "Stormy Weather”

Module One: *“The Hurricane”

Module Two: “Baby Steps”™

Module Three; “Scrubbed™

Module Four; “Turn-About Is Fair Play”

aredits exit @

“The form the case takes 1s not as important as
whether it causes learning to happen. Make the case
form fit the learning function that is required.”
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Knowledge Management at Goddard - Case Studies

The OCKO has developed over 50 case s, training, retreats and ( a S e S b el O I l g

conferences. Case studies make miss| Goddard involving people in the

decision making process.

Key Documents , Case Study ln a‘
f\:::ms::'ug:l::::azz'irr‘\z is a collection of ca lerary C O lle C ti O n hd
14
they can be
misused in
isolation as
Ca'se Study Catalog - ' ' 1
e single po ints
of learning.

methodology.
Case Study Methodology

rationale for the case-study method and describes the step-by-sfp methodology the Office of the Chief

Knowledge Officer (OCKO) at Goddard uses to develop, publish fand implement cases studies in NASA
missions and projects.

Harvard Business Review and the Center for Systems Enginegfing at the Air Force Institute of Technology.

Case Study Library

The OCKO'’s collection of cases accessible through the Digital Case Study Library covers cases of various
sizes and covering a wide range of missions and topics, including launch decision making, procurement,

instruments, risk management, systems engineering, etc.. Visit the site to learn more.

View "Learning from Experience: Using case studies as a learning tool to transfer experiential knowledge,” a Masters Forum

session led by Ed Rogers. E FLIGHT CENTER e


http://www.nasa.gov/centers/goddard/about/organizations/OCKO/casestudies/index.html

Cases Used for Training

NASA Case Study in Project Management

satellite in space.

Operating as a two-satellite constellation 22,000 miles above Earth’s equator, the GOES
(Geostationary Operational Environmental Satellite) observatories provided continuous

generation of GOES spﬁcccraﬂ. would be the most advanced meteorological observation

NASA Case Study in Project Management

GOES-N: Long and Winding Road to Launch

This is a one-hour session structured as follows:

Time Activity
7 minutes Read the case exercise individually
i Discuss the cases with small group (3-4
30 minutes Panel bers on the decisil
15 mi Panel bers answer audi questio)

It is calendar year 2000. NASA has just experienced two Mars mission |
and is grappling with the balance between risk and reward in implement|
cost missions.

The GENESIS Mission

The Genesis Project was proposed and selected as the fifth in NASA's series of Discovy
missions to be executed in the PI mode. The purpose of the mission is to collect sample:
wind and return them to Earth. Professor Don Burnett of the California Institute of Tec
(CIT} is the principal investigator and project team leader. The Jet Propulsion Laboratof
is the mamaging agency and provides the science canister. Los Alamos National Laborar
(LANL} provides the electrostatic concentrator for the science canister and the Electron
Monitors, Lockheed Martin Aeronautics (LMA) is the industrial parteer and provides thy

spacecraft and Sample Return Capsule (SRC). JPL and LMA will conduct mission opers

Decision-Based
Case Study Used in

Road to Mission Success

Office of the CKO

Laid down in 1626, a lot rode
on the men who were building
the Swedish gunship Vasa

and those who would sail her.
It had been a calamitous

decade for the Swedish Na:
during which 12 of Swedeg
largest warships had beg
captured, wrecked, or
scuttled. A violent stg

gfordered as a small,
ional ship, after

merous change orders from
he King it was increased in
both size and armament. A
111-foot keel was laid down,
but almost immediately work
stopped as the King learned that rival Denmark was building a larger ship with
two gun decks, a new innovation. The Vasa's keel was ordered to be increased
to 135 feet and the ship was now to include two enclosed gun decks.

No one in Sweden had ever built such a ship, and with the King making constant
and ever-louder demands for both larger dimensions and faster delivery, there
was no time for plans to be engineered. It was decided that scaling up the 111-
foot keel, rather than laying a 135-foot keel, would save time.

with support from the
' hutp:/fwww.appel
material here is extracted from publicly availabl

not be quoted as primary source.
52,80V or (301) 286-4467.

This case was developed by the Goddard Knowledge Management O
NASA Academy of Program/Pr g

for the purpose of discussion
sources. It is not & cos

N into  orbit,

prove to be
d to launch was
es of unfortunate
Jightning strikes in
e rocket, launch-
halification issues,
echnician  strikes.
ES-N sat on the
Ind waiting, riding
delays and resets
[nanagers wrestled
ues.

of 2005, Ken
s manager for
t help but wonder,
As a systems
pr said, “you are
making sure you
thing possible to
| mission right up
f launch—testing,
hg, and validating
le times. Then you
vehicle fairing and say, ‘Let’s go!’ You expect some unexpected
er that will delay you a day or so on the pad, or a shuttle mission might
few days. But nobody plans upfront to sit on the launch pad for a

Figure 1. Artist's of GOES g Earth.

N team facing a host of technical and programmatic issues and project
uling commitments...with the original launch date of December 2004
ar-view mirror and the 2005 hurricane seasen approaching...the central
bn have an observatory and launch vehicle sat too long on the pad?

ed by the Goddard Knowledge Management Office with support from the NASA
Project & Engincering Leadership (APPEL. hup://www.appel.nasa gov) for the purpose
ing. The material here is extracted from publicly available sources. Itisnota

ht of the mission and should not be quoted as primary source. Feedback on this document
Rogers, Chief Knowledge Officer, Edward. W.Rogers@nasa.gov or {(301) 286-4467.
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MNASA TV | MASA Employment

NASA .
78ering Network

APPEL = Course: IDEAs = Course Materials (APPEL-IDEA=)

== o

Engineering Communities Main Page |Course: IDEAs |Logistics (KSC)
Engineering Resources - .
[~/ Pre-Course Readings
~ APPEL
Case Study: Innowvation and the Lunar Habitat
Logistics (KSC) Case Study: The CEV Seat: Seeking a Semi-Custom

Fit in an Off-the-Rack World

NESC

Innovation helps NASA develop robotic technology

Visicns, PDMA, Author: Nona Minnifield Cheeks, Septamber
2007

DeCiSion-Based f% The Closed Innovation Paradigm

Chapter 2 from Open Innewation, Author: Henry Chesbrough,

Case Study Used IO
APPEL Courses " i g

Chapter & from Communicating with Qur Machines, Author:
Don Norman, 2007

= The Perfect Brainstorm

Chapter 4 from The Art of Innovation: Lessens in Innovation
frem IDEQ, America's Leading Design Firm, Author/Editor: Tom
Kallay, 2001

= What We Can Easily See

Chapter 2 from Visual Thinking for Design, Author: Colin
Ware, 2008

Office of the CKO NASA GODDARD SPACE FLIGHT CENTER 6




SK:

+ ABOUT ASK

SEARCH ASK MAGAZINE

+ CURRENT ISSUE |

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

+ CONTACT US

FIND IT @ NASA

+ NASA Portal

+ Advanced Search

Academy Sharing Knowledge

The NASA Source for Project Management and Engineering Excellence

+ ARCHIVES

Article-Focused

Case Study

+ STORIES
+ INSIGHT S

+ DEPARTMENTS

ABOUT ASK MAGAZINE
+ Background

+ Staff

+ Awards

CONTACT US
+ Write to the Editor

ARCHIVES

Office of the CKO

CONTENTS

Stories | Insights | Departments

Juno: Making the Most
of More Time
By Rick Grammier

Alaunch delay gave the Juno
team more time for planning
and risk reduction.

Read more...

NASA GODDARD

Managing—and Learning from—a
Lunar Reconnaissance Orbiter Risk
By Charles Tucker

The process used to solve a
fuel-sloshing issue offers a
model for dealing with risk.
Read more...

SPACE

FLIGHT CENTER



NATIONAL AERONAUTICS B olale T | IND IT @ NASA

AND SPACE ADMINISTRATION + GO

+ Advanced Search

ACADEMY OF PROGRAM/PROJECT
& ENGINEERING LEADERSHIP

+ HOME + ABOUT US + CONTACT US

+ ASK THE ACADEMY + MEWS & EVENTS

Curriculum Home =» Knowledge Sharing

Knowledge Sharing
Eahancement Case Studies Case Study

-~ Knowledge Sharing

Case studies illustrate the kinds of decisions and dilemmas managers face g day, and as such

Conferences and provide an effective learning tool for project management. Due to the dynage and complex
Forums environment of projects, a great deal of project management knowledg#s tacit and hard to

o formalize. A case study captures the complex nature of a project ag@dentifies key decision points,
Publications allowing the reader an inside look at the project from a practitigpr's point of view.
Multimedia

Some ofthese Case studies require Flash to waork.
+ Download it here.

Research & Advanced Make sure to Uncheck the Yahoo Toolbar insta

Concepts

Project Manager
Development

Redesigning COBE

Search APPEL The Cosmic Background Explorer (COBE) satellite was slated to launch on the
Space Shuttle in 19389, but the loss of the Challenger on January 28, 1986
changed everything. The COBE team was forced back to the drawing board: it

had to find a new way to get COBE into orbit.

+ GO

+Go to Case Studyﬁ__ﬁ

> Office of the CKO NASA GODDARD SPACE FLIGHT CENTER



+ Home

National Aeronautics + Site Map
and Space Administration

FIND IT @ PBMA :

+ Contact PEMA
+ Contact NASA

P B M Process Based Mission Assurance
Knowledge Management System

+ Knowledge Base | + Work Groups | + SecureMeeting | + Knowledge Registry | + CV Tool Kit |

Help

OSMA SAFETY MESSAGE RESOURCE PAGE

I am pleased to introduce my new OSMA safety message archive. This page
contains my OSMA ViTS safety presentation along with a case study and
edia. These stories are written as summaries of system

ich I believe we can all learn. While many of these cases are

System Failure _ .
gd, each has certain aspects that are applicable to NASA. 1
Case Study tON{5seminate these to your organizations as a tool to

e causes of system failures. Henry Petroski, author
o engineer is Human™e Role of Failure in Successful Design," argues
that engineers must strive towgticipate the ways in which a design might fail,
and these case studies are an ex®™{ent way of highlighting many of these
failure modes.

Bryan O'Connor
Chief, Safety and Mission Assurance

August 2008 - Expect the Unexpected

@’ System Fallura
Case Studies

Detailed inspection throughout the lifetime of a
safety-critical part is absolutely essential. The
tail mounted engine on the DC-10 aircraft for
United Airlines Flight 232 had left the
manufacturing foundry with undetected
microscopic defects. Howewver, when establishing

Mo Left Turns:
United Airlines Flight 232 Crash

NASA GODDARD SPACE FLIGHT CENTER
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+ Home

Mational Aeronautics . FIND IT @ PBMA :

and Space Administration - Contact PEMA _ + G0

+ Contact NASA

- o 1

view into how other NASA Project Managers have implemented assurance

NASAMNavy " hrocesses.

Descriptions of Safety, Mission Assurance, and Risk Management processes
employed on past and present NASA programs that are based on NASA
SROQ&MA Independent Assessments.

Project Management
Case StUdy for SMA knowledge to become NASA-wide knowledge. "w&“ﬂf&:‘m

Implementation Plan
Best Practices are solicited from the Center Directors. These are proven insarmatons Spece buten Frogeem
program documents that Project Managers, Facility Managers, Developers, Babety and Wasion Anacruccs Ohce
etc. can build upon and tailor for their projects. Library contains over 300 Apet s T

plans, processes, procedure documents, handbooks, manuals, tools and
technigues. Scope ranges from overall high level documents such as systems
safety plans to lower level documents addressing fastener integrity. a

AT ITIE NS

Office of the CKO NASA GODDARD SPACE FLIGHT CENTER 10




and Space

The Case

The Pursuit of Images of Columbia

Facilitato
5 - T

Launch: Impact—"No Apparent Effect...”

Space Shuttle Columbia launched at 10:39 on the
meming of January 16, 2003, bound for a 16-day
science reserch mission The oldest orbiter in
NASA’s shuttle Columbia had first launched
nearly 22 years earlier in 1981, The curent mission,
STS-107, was Columbia’s 28" flight and the 113®
flight of the space shuttle program. 3

Nearly a mimrte and a half (81.9 seconds) after
Columbia roared into the sky on the power of its three
main engines and two flanking solid rocket boosters,
traveling at 1,650 mph, a bnefease-size slab of
insulating foam ripped off from the external fuel tank
and struck the leading edge of the orbiter’s left wing,
Theeueutm.tmnouoedbylheshmﬂecmwani
fo]lnwingday‘invidmreviewsofﬂ]ehmh,me

foam strike and debns shower from the impact were Following an uneventfi countdavn,
seen for the first time—but the location of the strike liftaff cocurred on-time ar 10:30 am. Alternative One
was hidden from the £ EST em Je 10. 2003, duast Fis absolutaly I—critical in, hat we get clearer, definitive photos of the wing

and body underside of Columbla. Icannotoverstate my concern. Without better images, we

Copyright © 2007 Unined Sses - by the i @fNA34 Al Righr Reterved. This case has simply will not be able to even bound the problem and attempt thermal, trajectory, and
bean approved for public release imder the mmmvmzmwmmm The views structural analyses
expressed in this document do not reflect qfficiai poiicy or pasition gf NASA o the United States Gavarnmant. Jtwas developed

This is not my view alone. All the DAT meeting participanis—Boeing, USA, NASA ES2 and
ES3, KSC—concuronthe need to obtain those Images as soon as posstble. The answers we
1 th impact area could range Jrom accaptable to noi-

Exercise

Jfor the purpase of discussion mm@mmmngmwsm-qﬁ.wmmm
“sugport ffom the NAS4 dcademy af ProgramProject & Engineering Laadersiip. The material here Iz extracted from publiciy

avaiiabie sources and personal interviews with bey missi

shouid not be quoted @ a primary source. Feedback on th

ar Edward W Rogersignasa sov or (301) J8§-4467. Thiz )

Teaching Note for NASA Caze Study

Teaching

GEFC-1001T-2
Bev 12062010
Qut answers, giving

Rodney Rocha — The Pursuit of images of Columbia
Interview of 9/22/2010 - Transcript

Handout &

ille concerns. But even i there were no precedent here, the current issve would warrant
setting one.

In this Teaching Note
Case Synopsis, Overviw, Pusposs of the case
Thoughts on Stesring Conversation nd Discussion Quastions
Columbia Post-script & Video Clips

A Altemsive Email Communications
Appendix B: Rodney Rochs Video Teanscript: Wiy didh:' thay
Appandix C: Rodnzy Rocks Vidso Teamscript: How wouwld 1do

Thank you for your urgent attention 1o this request.

Altemative Two

Appendix D: Roduey Rocha Vidso Teamscript: What Did I Learn?

that is next time, | would not be alone, | would :.;ake sure that our group, in our case the

Debris Assessment team, of which there was over 30 people, that | take all of them or
of them or a sizable group with me to management. That way it does not appear

that there is a single person with this concem, an alarmist or a chicken littie or whatever.

1 was able to actually put that in practice with STS-400 that's the hypothetical launch on
the rescue of the HST maintenance mission. That maintenance mission occurred very
successfully, no problems, in May 2009. But before that the Engineering Director at
Johnson Space Center put me in charge of the "what i mission, what if we had to
rescue them with another orbiter. We ran into some obstacles there. Some
management, fight directors, and mission managers not believing there was any
hazardous, very hazardous aspects of this. We leamed it was very out of the box. So,
when we communicated these, | made sure | took my group with me, the specialists in
different fields that we had to look at different technical aspects. We were concemed.
We had to come up with new math models and techniques of looking at these and
managing the risks. But to communicate these and get an okay to proceed, | took a
group. So I'd say take your group, take your experts. Make sure you know what you'e
bout. Now, there can be the possibilfy like in the Columbia mission where the
evidence is weak. If you have the evidence, take It if you have high uncertainty, low
technical confidence, communicate that fact and try to be on the side of conservatism.

Office of the CKO

Appemdix E: Additional Resourcms

NASA GODDARD

SPACE

Since the Crater math modeling evaluation by Bosing over the weekend, my concern over
the possible extent of damage and penetration of the Thermal Protection System has grown.
Without knowing more about where the foam actually hit, and sesing the result of the
tmpact, we won't be able 1o address the probiem. At this time, we just don't know what we
are dealing with, and without clearer images, we can't bnow.

The only way to get better, even definitive, pictures is 1o seek outside assistance. Canwe
petition for assistance outside the agency? Iwould even advocate begging if that 's what it
takes. We're asking Frank Bm. with Ralph Roe or Ron Dittemore to take the lead on this.
(By the way, despite the agency s tendency toward insularity in these types of matters, you
prodably recall that this would not be the first time we sought just such help—in the ‘805 we
went outside for assistance when we had mizsing tile concerns.)

My professional judgment about the need for definiitve pictures s shared by other engingers.
We can't afford not to err way on the side of caution.

Thope you'll give this your immediate consideration

FLIGHT CENTER 11




Case Development Process

“We write the case but S . @’
the story is not ours. It is
someone else’s story we
are using to teach.”

Stories are meant to
be told (and listened
to.) Case are meant
to be discussed and

.~

Case Study Meé hodology

% Office of the CKO NASA GODDARD SPACE FLIGHT CENTER 12




Case Study Resources Available
S @' @/

Selected NASA

cns: ST“nIEs Catalog of NASA-Related Case Studies
Febrary 2008 piled by the Cfficeof the Chief Knowledge Officar

i

=
o
.
for
on

Case
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Case Studies Links

* OCKO / GSFEC Case Studies

* APPEL Case Studies
* NSC System Failure Case Studies
e NSC Cases of Interest

* JSC Case Studies

Ed Rogers, Chief Knowledge Officer
NASA /GSEC

(301) 286-4467

/ Office of the CKO NASA GODDARD SPACE FLIGHT CENTER 14



http://www.nasa.gov/centers/goddard/about/organizations/OCKO/casestudies/index.html
http://www.nasa.gov/centers/goddard/about/organizations/OCKO/casestudies/index.html
http://www.nasa.gov/offices/oce/appel/knowledge/publications/case_studies.html
http://nsc.nasa.gov/KnowledgeManagement/SFCS.aspx
http://nsc.nasa.gov/KnowledgeManagement/CasesOfInterest.aspx
http://knowledge.jsc.nasa.gov/index.cfm?Event=CaseStudies
mailto:Edward.w.rogers@nasa.gov

