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» The Model for Improvement

» The PDSA cycle and testing
» Teaching the PDSA cycle with games




Why Test?

“What we gain from

academic studies /s
knowledge.

What we gain from
experience iIs wisdom.”
Mohandas Gandhi




The Model for Improvement

Model for Improvement

When you What are we trying to
b. accomplish?

compine How will we know that a

the 3 change is an improvement?
guestions bl et b e
with the... ( )

' “ ...the Model
PDSA cycle, \ for
ou get...
you d Improvement.

Langley, et al, The Improvement Guide, 2009




A Model for Learning and Change

Model for Improvement

What are we trying to
accomplish?

How will we know that a
change is an improvement?

But we will e e
focus on the
PDSA part of (

the MFI and
tests of j>1

change

Langley, et al, The Improvement Guide, 2009




PDSA

If you know what the letters PDSA
represent stand up.

If you have run 1 or more PDSAS in the
past month keep standing.

If you have run 1 or more PDSASs in the
past week continue to stand.

Congratulations to those still standing!

But, you ALL should be still standing!




Why? Because you actually do
PDSAs every day 4@
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Ing games!

Or even when you are play
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The PDSA Cycle
Four Steps: Plan, Do, Study, Act

Also known as:

Shewhart Cycle
Deming Cycle

The Cycle for Learning
and Improvement

Improvement Guide, p 24



The PDSA Cycle for Learning and Improvement

What will

Plan

What’s ACL 1, opjective happen if we
next? N Rleady :2 - Questions & \ try something
'mpiement: redictions i 2
 Try something . P different”

 Plan to carry out:
Who?When?
How? Where?

Do

else?
* Next cycle

Study

« Complete data §+ Carry out plan
analysis §+ Document
- Compare to | problems Let’s
predictions j+« Begin data try it!

» Summarize analysis




To Be Considered a Real Test...

The test was planned, including a plan for
collecting qualitative or quantitative data.

The plan was carried out (Do) and data were
collected.

Time was set aside to analyze the data and
study the results.

Action was based on what was learned.




Guidance
for Testing a Change

A test of change should answer a specific question!

A test of change requires a theory and a prediction!

Test on a small scale and collect data over time.

Build knowledge segquentially with multiple PDSA
cycles for each change idea.

Include a wide range of conditions in the sequence
of tests.

Don’t confuse a task with a test!




Guidance
Start with Small Scale Tests of Change

> One unit

> One day

»> One nurse/doctor

> One patient

> See what happens?




What If atest does not succeed?

Be sure to distinguish the reasons:
The change was not carried out correctly.
The change was done correctly, but not effective.
It was the wrong idea to begin with.

If the prediction was wrong, learn from it!
Change was carried out but did not result in improvement.

The change had an impact on one variable but not on many
of the other driving forces..

In either case, we’ve improved our understanding of the
system and we learned what did not work!
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The Value of “Failled” Tests

“/did not fall one
thousand times,; |/
found one thousand

ways how not to make
alight bulb.”

Thomas Edison




Repeated Use of the PDSA Cycle throughout
the Sequence of Improvement

Make part of Sustaining improvements and
routine Spreading changes to other

_ locations
operations

TeS.t under a Implementing a
variety of change
conditions’

Theo ry Testing a
and
Prediction

Developing
a change

Start Small




Repeated Use of the PDSA Cycle Is

Essential for Improvement
Changes That

/ Model for Improvement \ Resultin
What are we trying to
/ accomplish? \ Improvement
How will we know that a
change is an improvement? '\P‘ Spreading

What change can we make that 0
will result in improvement?

4 T _
S Implementation of Change
Hunches K SAY Wide-Scale Tests of Change

Theories S | D
ldeas Follow-up Sequential building of
Tests knowledge under a wide range

Very Small of conditions

Scale Test




PDSA Example:

Change ldea: Standardize Intra-operative

. Percent of Surgeries with Intraoperative Temp
Control

Mini-measure tracks
improvement cycles

T

emperature Control

Cycle 6: Educate staff
on new standards

Cycle 5: Standardize and
document devices and
protocol

Cycle 4: Analyze failures, test
« y variation for selected surgical type
A Cycle 3, Day 3: 18t OR is reliable; test

with 3 ORs and surgery types

Cycle 2, Day 2: Checklist and stocking process

Organizing
the OR team S
& equipment

will achieve
reliable temp
control

for warming devices in OR

Cycle 1, Day 1: With 1 OR team, assign responsibility for
temp monitoring




Now, let’s review ’

some PDSA Games... (* §
PDSA Games
Marshmallow Challenge
Peg Game (aka, the M&M game) - © \\3\
Sequence Exercise (2-4-6) -8
Card Game (an alternative sequence game)
Paper Airplane Factory (long version)
Paper Airplane for distance

Coin Spin Exercise
Tennis Ball Exercise W@y

Mr. Potato Head g

20 See Appendix C for additional resources on team games

© XOINISO O~ W DN F
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PDSA Exercise Summary Table

Est. time to | Materials Required (per Number of Number of
Exercise run the team or table unless participants facilitators
Name exercise stated otherwise) required
Marshmallow ~45-60 min * 1 marshmallow * Minimum:8 (2 1 lead facilitator
Exercise * 20 pieces of Spaghetti teams of 4 people) | « Support facilitators
« 1 yard of string * Maximum: limited help but are not
+ 1 yard of tape only by size of required
* Scissors room
* Tape measure
 Timing device
Peg Game ~30 minor | * Copy of peg board (triangle) | * 4 or more None (but if there are
less for each person » Note: you can do more than 50 people it
depending on | « Markers for each person this as an is useful to have a few
the number of | (M&Ms work nicely plus they | individual exercise | people to walk
PDSA cycles get to eat them!) or combine people | amongst the tables to
run * Peg Game worksheet into dyads or provide guidance and
* Timing device teams directions)
Sequence ~30-60 min * 1 flip chart & markers (for * Minimum: 6 people | 1 main facilitator and
Exercise facilitators) « Maximum: limited | 1 reviewer per 5
(2-4-6) * 2-4-6 worksheet for each only by the size of | participants

person

the room

©2014 R. Lloyd & D. Williams/IHI
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PDSA Exercise Summary Table

Est. time to | Materials Required (per Number of Number of
Exercise run the team or table unless participants facilitators
Name exercise stated otherwise) required
Card Game 45-60 min » Card Game slide set * This is a team * 1 lead facilitator
(an alternative - Team Tracking Grid for each | based exercise. * 1-2 support
sequence team » Teams §h_ou|d facilitators t_o record
game) * Results of Card Technology have minimum of 4 | results on flipcharts
Summary Table (put on a people
couple flipchart pages by
facilitators)
« 2 flipcharts for facilitators
Paper ~60-75 min * 50 — 60 sheets of blank * This is a team * 1 lead facilitator
Airplane printer paper for each team activity * One “customer” at
Factory * 1 ruler * 4-8 people per each table
* 1 box of small paper clips team and no more | « NOTE: the

(long version)

* Red and blue pens

« 1 pair of scissors

A package of Post-it notes

« 1 order sheet per person

* 4 model airplanes

* Laptop & Airplane Factory
slides

 Arecycle bin for all the
paper

* Timing device

than 10 people per
team

©2014 R

customers must be
trained since they
have to accept or
reject the planes that
are produced

Lloyd & D. Williams/IHI
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PDSA Exercise Summary Table

Est. time to | Materials Required (for Number of Number of
Exercise run the each team or table participants facilitators
Name exercise |unless stated otherwise) required
Paper 45-60 min » Paper to make the * This is a team 1 lead facilitator
Airplane airplane(s) (2 sizes work based exercise. - If available 1-2
(for distance) well, standard and legal size | « Teams should support facilitators to
paper) have minimum of 5 | record results on
 Paper clips, a pencil, a few people flipcharts
rubber bands and 12 inches | « Each team needs
of tape. a data recorder
and a designated
plane “launcher”
Coin Spin ~25-35 min * Preferably 4 coins of * This is a team * One facilitator can

different sizes

» Coin Spin PDSA worksheet
and run chart

» A timing device (a phone
works best)

activity

» 5-8 people on
each team work
best

©2014 R. Lloyd & D. Willi

ams/IH]I

run this game
without support

* If you have extra
facilitators they can
“float” and work the
room answering any
guestions but not
giving advice.
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PDSA Exercise Summary Table

Est. time to Materials Required Number of Number of
Exercise Name run the (per team or table participants facilitators
exercise unless stated required
otherwise)
Tennis Balls ~30-45 min « 1 can of tennis balls for » 5-7 people on a * 1 lead facilitator
each team (3 balls per team » Each table
can) * Preferably sitting selects a
 Timing device for around a table but “quality control
facilitator they could be officer”
* Flipchart for recording standing in a circle.
results and markers
(facilitators)
Mr. Potato Head ~60-90 min « 1 Mr. Potato Head for * 4-8 people on a * 1 lead facilitator

each team

 Timing device for
facilitator

« Mr. Potato head
worksheets to record
results of each PDSA and
plot the run charts on
time and accuracy

team

» Each table selects
people to be: Pilot
Tester, Time
Keeper, Quality
Assurance, & Data
Collector

* If you have
more than 10
teams having
“floor
supervisors” is
helpful

©2014 R. Lloyd & D. Williams/IHI




Let’s
run
some
~-PDSA
tests!

Aim |
To spin a coin for the longes
amount of time over a 10 mir
period of testing




PDSA Tracker

# Plan Do Study Act
# i ?
What questions? Theories? Prediction What do you see? Howond? How did wha.t you see match What now? Adopt, adopt,
prediction? abandon?
1
2
3
4
5
6
7
8
9
10
10
7
Data o
. c
Collection s 5
Q
on a Run 0
Chart s
1
2 4 5 6 7 8 10

PDSA Test Cycle

26




PDSA Tracker

# Plan Do Study Act
# ?
What questions? Theories? Prediction What do you see? Howongd? How did what you see match prediction? What ngvgér'l:%?g’ adopt,
1 Largecoins last longer Nickle =10 secondq Started to wobble. No, Three seconds shottarge Size/weight Adapt- Test Quarter
Time =7 sec
2 Biggerquarter will spin Quarter =10 Started to lose spin fast. Two seconds short. Size may be more | Adapt?
longer seconds Time =8 sec important
3 Try thedime (smallest coin) Dime =10sec Hard to spinTime =5 sec Prediction was wrong Back to bigger coins
4 Remove table cloth; 10sec Got alOsec spin prediction = results repeat test
use quarter
5
6
7
8
9
10
10 [
7 '/‘
(2]
Data g 5 °
Collection 3
n
on a Run 3
Chart
1
1 2 3 4 5 6 7 8 10

PDSA Test Cycle

27
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IHI Videos
on the Coin Spin Exercise

http://www.ihi.org/education/IHIOpenSchool/r

esources/Pages/AudioandVideo/Ql-Games-
earn-How-to-Use-PDSA-Cycles-by-
Spinning-Colins.aspx



http://www.ihi.org/education/IHIOpenSchool/resources/Pages/AudioandVideo/QI-Games-Learn-How-to-Use-PDSA-Cycles-by-Spinning-Coins.aspx

A quick review of

8 other PDSA
EINEE




The Challenge in 18 Minutes

Teams must build the tallest

free-standing structure out of

— 20 sticks of spaghetti

— one meter/yard of tape
— one meter/yard of string
— one marshmallow

No
Holding!

The marshmallow needs to
be on top and remain intact.




. . #1
Directions

* Build the Tallest Freestanding Structure

» Use as Much or as Little of the Kit as you
like (but you can’t use the paper bag!)

* Break up the Spaghetti, String or Tape
» The Challenge Lasts 18 minutes

QUESTIONS?




The Peg Exercise: The Set Up

©Copyright 2008 Institute for Healthcare Improvement H
and R. C. Lloyd & Associates



The Peg Exercise: The Solution!

Objective
To run PDSA tests
until you end with
only one token
(piece of candy) on
the worksheet




The Sequence Exercise

1. What are we trying to accomplish?

We have found a new technology represented by a
sequence that can help our organization improve
patient safety. We want to discover the rule (or
theory) that generated this sequence.

Each table is an improvement team and should run
a series of tests to determine the rule. When you
are sure that you have the rule (based on enough
trials), then implement the technology in your
organization.

©2010 Institute for Healthcare Improvement



Sequence Technology Results

RESULTS oF the Sequence TechnologylM PROVEMENTEFFORTS

] | ——————
Cycle Theory for Sequence Seqguence Correct Incorrect

Starter sequence 2,4,6 X

© (0 |N (oo |0 |~ W N (P

el P L o T T
® | |» | N |k |O

17

Rule for
Im plem -
entation

©2010 Institute for Healthcare Improvement



Model for Improvement Im pro Vi ng US i ng t he

/ What are we trying to

CARD-DECK Technology

,/“ What change can we make
| that will result in improvement?

What are we trying to
accomplish?

We have a deck of cards which incorporates a new
technology. The technology (represented by numbers
on the cards) gives potentially valuable information
for increasing the overall results achieved on your

Improvement projects.

Each team should develop a method to predict the
numbers on the cards and then implement the

technology on all future Improvement projects. H

Siide 36 6 2014Institute for Healthcare Improvement & Associate in Process Improven



Model for Improvement
 What are we trying to

accomplish?

How will we know that a

' change is an improvement?
' What change can we make
' that will result in improvement?

How will we know that a
change is an improvement?

1. Correct predictions of numbers on each card.
2. Atheory for the predictions of the numbers.

3. Anincrease In overall improvement achieved
on improvement projects.

Slide 37 6 2014Institute for Healthcare Improvement & Associate in Process Improven



-
Application of the PDSA Cycle

= Teams start with 200,000 Rials.

= Purpose of the exercise is to predict the
number sequence and demonstrate your
theory of knowledge.

= Teams have three options for their
Improvement plan:

A. Develop a change
B. Test a change
C. Implement a change

Siide 38 6 2014Institute for Healthcare Improvement & Associate in Process Improven
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Welcome to
the Paper
Airplane

Factory!




The Paper Airplane Factory Rules

ﬂour customer has ordered 18 planes, which are listed on the orde\
sheet in front of you.

* You have five (5) minutes to produce and deliver all of them.

* You must deliver/ship the planes in the order listed on the order sheet
to the customer by handing each completed plane to the customer at
your table.

« The customer (who always knows best) will accept or reject the planes
based on whether they meet the order specifications (e.g., large or
small plane, angled or straight wings, correct number of seats and
proper symbol on the wings).

* You will get credit only for planes that are delivered within the
Qmeframe and that meet all the customer’s specification. /




AIRPLANE FACTORY SIMULATION
#5

1 & A L 1

2 = S L 2 ;

- e Alrplane

4 8 A S 2 Fact ory

5 S S 2

- = customer
74 A S 1

- = Order Form
9 ) S S 2

10 A L 2

— (18 planes made
12 A s 1 exactly to the
13 = e 2 specifications in 5
14 S S 2 .

e ; - : minutes)

16 S S 1
1177 A S 2
18 ) A L ;

AIRPLANE FACTORY SIMULATION.XLS © Steven Spear 2006




Paper Plane PDSA Exercise

> AlMm — To design a paper plane that will fly the furthest distance.

> Plan — Spend 5 minutes planning your first test:

Everyone at your table is on the “Paper Airplane Design Team”.

Discuss prior experience in making paper airplanes and your theories as to which
type of design might go the furthest.

Plan how you will construct the plane.
Select one person to actually construct the plane.

You can only use the materials provided (paper, paper clips and a section of tape)

> DO — Carry out your first test (launch).

= Select someone to be the “pilot” and launch your plane on the
designated runway.

= Select someone to be the measurement person who will mark
the distance of your first test flight. Use a sticky-note and
identify your table number and “Test #1.”




Let’s
run
some
~-PDSA
tests!

Aim |
To spin a coin for the longes
amount of time over a 10 mir
period of testing
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Tennis Ball
Exercise
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Team AIm

Teams of 5-7 people at a table
attempt to pass/touch a tennis ball
IN a specified sequence In the
shortest time possible.




PDSA SIMULATION WITH
MR. POTATO HEAD

Williams, DM. Mr. Potato Head Plan, Do, Study, Act (PDSA) Exercise. Austin, TX:
TrueSimple, LLC. 2014. (Available on www.truesimple.com)



PDSA Simulation , accuracy

3 — All pieces on Sam &
positioned correctly

« 2 — All pleces on Sam, but
one or more is out of place

* 1 — One or more pieces
are not on Sam.

* Time
'« Start: When time keeper
says go.

* Stop: when teacher
Indicates last piece is In
place AND removes hand.
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You can find the details on each of the PDSA

games at the end of this presentation

PDSA Games

1. Marshmallow Challenge 0939@)

2. Peg Game (aka, the M&M game) @0’0 'oo -
3. Sequence Exercise (2-4-6)

4. Card Game (an alternative sequence game) -

5. Paper Airplane Factory (long version)

6. Paper Airplane for distance pm

7. Coin Spin Exercise .‘ -
8. Tennis Ball Exercise W

9.

Mr. Potato Head %

See Appendix C for additional resources on team games




The Typical Approach...

In the conference room

DESIGN | DESIGN

IMPLEMENT




The Quality Improvement Approach

In the conference room

DESIGN

TEST & TEST &

TEST &
MODIFY

APPROVE
IF NECESSARY

MODIEY I\/IODIFYU

START TO
IMPLEMENT




Ql requires the repeated Use of the PDSA Cycle
throughout the Sequence of Improvement

Make part of Sustaining improvements and
Spreading changes to other

routine et
. ocations
operatlons,

TeS.t under a Implementing a
variety of change
conditions’

Theo ry Testing a
and
Prediction

Developing
a change

Start Small




In Summary...

A Framework for Improvement

« Establish appropriate measures and track them
over time

« Set an aim and goal for each measure

* Develop theories and predictions on how you
plan on achieving the aim and an appropriate
time frame for testing

* Test your theory, when appropriate implement
the change concepts and finally spread the
good work.

* Revise the strategy as needed




Test with volunteers

Use simulation (you don’t need a computer!)

Do not worry about getting buy-in, consensus,
committee approval, etc.

Be innovative to make test feasible
Collect useful data during each test

As cycles proceed, test over a wider range of
conditions

Conduct rapid tests in short periods of time




Applying PDSAs to your project

* What cycles can we
complete by next
Tuesday?

* Be willing to compromise
on scope, size, rigor, and
sophistication, but a
PDSA test needs to be
completed by next
Tuesday!




PDSA MODEL FOR IMPROVEMENT cvyCLE:___DATE:___

WO I kS h eet Objective for this PDSA Cycle
\S| D/

PLAN:
QUESTIONS

e Use aformto
document
Individual tests.

PREDICTIONS:

PLAN FOR CHANGE OR TEST: WHO, WHAT, WHEN, WHERE

PLAN FOR COLLECTION OF DATA: WHO, WHAT, WHEN, WHERE

 Remember. It's
not a test if you
d O n ,t aCtuaI |y DO: CARRY OUT THE CHANGE OR TEST; COLLECT DATA AND BEGIN ANALYSIS.
change the
process!

STUDY: COMPLETE ANALYSIS OF DATA; SUMMARIZE WHAT WAS LEARNED.

ACT: ARE WE READY TO MAKE A CHANGE? PLAN FOR THE NEXT CYCLE.

See Appendix B for a
completed PDSA.
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Appendices

Appendix A: The Scientific Method and the
PDSA Cycle

Appendix B: Example of a PDSA Worksheet for
Rapid Cycle Testing

Appendix C: National Quality Center The Game
Guide

Appendix D: Faculty Bios
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Details on the PDSA games

PDSA Games

1. Marshmallow Challenge \: ofc,'%@

2. Peg Game (aka, the M&M game) /e-ec @ ,.

3. Sequence Exercise (2-4-6) Q'g'g'go
4. Card Game (an alternative sequence game) -

5. Paper Airplane Factory (long version)

6. Paper Airplane for distance

7. Coin Spin Exercise

8. Tennis Ball Exercise W

9.

Mr. Potato Head %

See Appendix C for additional resources on team games




The Marshmallow Challenge

Objectives
= Generate and test fresh ideas /@
= Incorporate prototyping &) gy

= Build teamwork and consensus

= Run multiple PDSA tests




The Challenge in 18 Minutes

Teams must build the tallest

free-standing structure out of

— 20 sticks of spaghetti

— one meter/yard of tape
— one meter/yard of string
— one marshmallow

No
Holding!

The marshmallow needs to
be on top and remain intact.




Directions

* Build the Tallest Freestanding Structure

» Use as Much or as Little of the Kit as you
like (but you can’t use the paper bag!)

* Break up the Spaghetti, String or Tape
» The Challenge Lasts 18 minutes

QUESTIONS?




What did we learn?

 When did you start learning here?

* What did you learn about collecting data,
testing, implementing?

« Would we have been as successful with one
large test?

* Any value Iin ideas that did not work?
» Did we take time for teambuilding?

How does this exercise relate to your
Improvement project?




Conclusions

Kids do better than Business Students!

On virtually every measure of innovation,
Kindergarteners create taller and more
Interesting structures.




Proto-Typing Matters

= The reason kids do better than business school
students Is that kids spend more time testing

(playing) and prototyping.

= They naturally start with the marshmallow and
stick In the sticks.

* The Business School students spend a vast
amount of time planning, then implementing the
plan, with almost no time to test or fix the design
once they put the marshmallow on top.




Test Early and Often!

. The lesson in the marshmallow challenge
IS that we need to identify the theories and
assumptions in our project and test them
early and often.

. That’s the mechanism that leads to
effective innovation and better results!




Links for further information
httop.//www. marshmallowchallenge.com/Instructions. htim/

http.//marshmallowchallenge.com/TED Talk. html/



http://www.marshmallowchallenge.com/Instructions.html
http://marshmallowchallenge.com/TED_Talk.html
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Hmmmmmmm...
| wonder If these
adults can do PDSA

The Peg
Game




Exercise:

Building Skills with PDSA Cycles

1. Find the worksheet with a triangle on it adé circles.

2. Open your bag of candy (dfeat too many of them yet).

3. Place a piece of candy d4 of the numberdeaving one of the
numbers open (it does not matter what number you leave open
but somewhere near the center works best).

4. PDSA Cyclel#Do this first test by yourself. Write down the
procedure you used to jump the candies and count the number of
candies left on the worksheet after your first test. What did you
learn?

5. Repeat the process and run a series of PDSA dgtlds
remember torecord the procedure/ou used and after each test
and the number of candies left on the worksheet.

68




Exercise:

Building Skills with PDSA Cycles

6. At some point you will want to talk to the others at your table
and find out who has the lowest number of candies left and the
procedure they used.

/. Have those who can get one piece of candy left on their
worksheet share their learning (what is your theory and what is
your prediction on how they did it?)

8. Can you replicate this method and document the sequence?

9. How many PDSAs did it take before everyone arrivéaNitY
ONEpiece of candy left on the worksheet?

10. When the entire table masters the sequence successfully,
hold up your hands or standup and shEuwNe did it

69



The Peg Exercise: The Game Board

5
v




The Peg Exercise: The Set Up

©Copyright 2008 Institute for Healthcare Improvement H
and R. C. Lloyd & Associates



The Peg Exercise: The Solution!

Objective
To run PDSA tests
until you end with
only one token
(piece of candy) on
the worksheet




Peg Game Worksheet

PDSA
Cycle

Number of
Candies left
on the board

What was your theory or
plan for making jumps?

What did you learn
about this plan?

What will you try
in the next cycle?

73




How Many PDSA
Cycles have we run?

What did we learn?




PDSA for the “PEG Exercise”

PLAN

- Objective: test

ACT another approach to
-Does our removing pegs.

approach (theory) - Prediction: we will

leave only 1 peg? Ieave.fewer pegs the

- What new ideas nexttime. -

should we test on - Plan: who will

the next cycle? remove the pegs,
and who will record
the moves?

STUDY

- Compare results to the DO

prediction. - Carry out the plan
- Summarize what was - Record the moves
learned - Note problems or

- Was the team@ prediction changes in the plan

confirmed?

- If not, why?
- Would other
theories work?
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Oh..by the way, here Is the solution!

(.e., If you start with the % spot open)

From To
14 5
7 9
2 7
6 4
7 2
1 4
15 6
3 10
12 14
10 8
4 13
14 12
11 13
14 5

When you start with hole #5 it ends with
the final peg standing in hole #13.

With practice, solving this "hard one" is
really just remembering that there are
only 2 possible first moves and this
solution starts from the right.

The next couple moves are filling the
pegs just jumped over or from

The #4th position is opening the middle
hole on the right side of the triangle.

From there, this challenge pretty much
solves itself!




The Sequence Exercise

1. What are we trying to accomplish?

We have found a new technology represented by a
sequence that can help our organization improve
patient safety. We want to discover the rule (or
theory) that generated this sequence.

Each table is an improvement team and should run
a series of tests to determine the rule. When you
are sure that you have the rule (based on enough
trials), then implement the technology in your
organization.

©2010 Institute for Healthcare Improvement



Exercise:

Learning the Sequence

2. How will we know that a change /s
an improvement?

 Correct predictions of the results of tests

* A statement of the correct rule upon
Implementation

©2010 Institute for Healthcare Improvement



Exercise:

Learning the Sequence

3. What changes can we make that will result in

/mprovement?

1. Each team can test one sequence on each cycle. Write down
the specific sequence (example) being tested. The faculty will
classify your sequence as either conforming or not conforming
to the rule.

2. Run as many cycles (tests) as required until you are sure you
know the rule. Keep track of the number of cycles, and whether
the example test sequence was conforming or not conforming to
the rule you have established.

3. When testing cycles are complete, wait until all teams are done
to report the implementation cycle (state the rule to the faculty).
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Sequence Technology Results

RESULTS oF the Sequence TechnologylM PROVEMENTEFFORTS
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e Improving Using the

| e, CARD-DECK Technology

,/“ What change can we make
| that will result in improvement?

What are we trying to
accomplish?

We have a deck of cards which incorporates a new
technology. The technology (represented by numbers
on the cards) gives potentially valuable information
for increasing the overall results achieved on your
Improvement projects.

Each team should develop a method to predict the
numbers on the cards and then implement the
technology on all future Improvement projects.
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Model for Improvement

 What are we trying to
accomplish?

How will we know that a

' change is an improvement?
' What change can we make
| that will result in improvement?

How will we know that a
change is an improvement?

1. Correct predictions of numbers on each card.
2. Atheory for the predictions of the numbers.

3. Anincrease In overall improvement achieved
on improvement projects.
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Application of the PDSA Cycle

= Teams start with 200,000 Rials.

= Purpose of the exercise is to predict the
number sequence and demonstrate your
theory of knowledge.

= Teams have three options for their
Improvement plan:

A. Develop a change
B. Test a change
C. Implement a change
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PDSA Cycles for Card Deck

ACT PLAN

-Are we ready to - Predict # on the

test or next card.

implement the - What is the # on

new technology? the next card?

- What should Prediction? __

we do for the - Record prediction

next cycle? and choose option A,
B,orC

STUDY DO

- Compare #to - Turn the next card.
prediction. - Record # on data
- Compare to # from sheet.

previous cards.
- Is team@ theory still
useful?

- Would other
theories work?
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Model for Improvement
What are we trying to
accompligm?ng

How will we know that a

e _What changes can we make that
s will result in improvement?

Each time a card is available (i.e. each Improvement project begun), your
team has three choices:

A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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Team Tracking Grid for the Card-Deck Technology

# on the Option Gain or Result of

Card A, Bor C? Loss? this Cycle?

10

11 it
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Results of Card Technology (cumulative net improvement)
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Model for Improvement
What are we trying to
accompligm?ng

How will we know that a

e _What changes can we make that
s will result in improvement?

Each time a card is available (i.e. each Improvement project begun), your
team has three choices:

A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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Model for Improvement
What are we trying to
accompligm?ng

How will we know that a

e _What changes can we make that
P will result in improvement?

1! 2!
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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_What changes can we make that
will result in improvement?

1,2,3
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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_What changes can we make that
will result in improvement?

1,2,3,6
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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_What changes can we make that
will result in improvement?

1,2,3,6,7
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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_What changes can we make that
will result in improvement?

1,2,3,6,7,8
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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_What changes can we make that
will result in improvement?

1,2,3,6,7,8,21
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct =

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

+4000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials

Improvement, if prediction for card is incorrect = -150,000 Rials H
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Model for Improvement
What are we trying to
accompligm?ng

How will we know that a

e _What changes can we make that
7 will result in improvement?

1,2,3,6,7,8,21, 22
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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Model for Improvement
What are we trying to
accompligm?ng

How will we know that a

e _What changes can we make that
7 will result in improvement?

1,2,3,6,7,8,21, 22, 23
Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:
Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct = +4000 Rials

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials
Improvement, if prediction for card is incorrect = -150,000 Rials H
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_What changes can we make that
will result in improvement?

1,2,3,6,7,8, 21, 22, 23, 66...

Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:

Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct =

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

+4000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials

Improvement, if prediction for card is incorrect = -150,000 Rials H
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_What changes can we make that
will result in improvement?

1,2,3,6,7,8, 21, 22, 23, 66...

Each time a card is available (i.e. each Improvement project begun), your
team has three choices:
A. Develop a Change (collect more data) only:

Increase in Improvement = -4000 Rials

B. Use card in asmall-scale test (i.e. on one part of the project, with
one team, one physician, for one shift, etc.):

Impact on Improvement, if prediction for card is correct =

Impact on Improvement, if prediction for card is incorrect:

miss by <2 = -8000 Rials miss by 2-4 = -10,000 Rials
miss by >4 = -20,000 Rials

+4000 Rials

C. Implement: Make the use of the card a standard part of all projects:
Improvement, if prediction for card is correct = +60,000 Rials

Improvement, if prediction for card is incorrect = -150,000 Rials H
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What is the
next card?

Take a minute to reflect as a team....

201
-

6 2014Institute for Healthcare Improvement & Associate in Process Improven
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What did we learn?

¢ When did you start learning here?

¢ What did you learn about collecting data, testing,
Implementing?

¢ Would we have been as successful with one large
test?

¢ Any value in failed tests?

¢ Did we take time for teambuilding?

How does this exercise relate to your
improvement project?
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Lessons from the Card Game

= Planning requires prediction!
= Prediction requires a theory!

= A single observation may require us
to modify our theory (i.e., learning)!

6 2014Institute for Healthcare Improvement & Associate in Process Improven
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Welcome to
the Paper
Airplane

Factory!




The Paper Airplane Factory Rules

ﬂour customer has ordered 18 planes, which are listed on the orde\
sheet in front of you.

* You have five (5) minutes to produce and deliver all of them.

* You must deliver/ship the planes in the order listed on the order sheet
to the customer by handing each completed plane to the customer at
your table.

« The customer (who always knows best) will accept or reject the planes
based on whether they meet the order specifications (e.g., large or
small plane, angled or straight wings, correct number of seats and
proper symbol on the wings).

* You will get credit only for planes that are delivered within the
Qmeframe and that meet all the customer’s specification. /
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AIRPLANE FACTORY SIMULATION

Alrplane
Factory
customer
Order Form

(18 planes made
exactly to the
specifications in 5
minutes)

10 it (Red) Kige Lbig = R T
[ 1Square (Blue) S: Straight S: Small 222 5Min.
ORDER CUSTOMER WING SIZE SEATS DONE/WHEN
1 o) A L 1
2 = S L 2
3 ] S S 1
4 ) A S 2
5 ) S s 2
6 S L 1
7 A s 1
8 A L 1
9 ) s s 2
10 A L 2
11 ) S L 1
12 A S 1
13 A S 2
sl O s S 2
15 @ S L 1
16 S s 1
17 A S 2
18 () A L 1

AIRPLANE FACTORY SIMULATION.XLS © Steven Spear 2006




The Paper Airplane Factory
Design Round

/-You will have five (5) minutes to work together as\
a team to design your system to produce the 18
paper planes requested by the customer.

* The first step is to review each plane so that you
know what the specifications are and their related
symbols on the customer order form.

* Inspect the four prototype planes on your table

\and study the design for each plane. /
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Planel: This is a large, angled wing
plane with1 seat for the red circle
customer.

Plane2: This is a large, straight wing
plane with2 seats for the blue square
customer.

Plane3: This is a small, straight wing
plane with1 seat for the blue square
customer.

Planed: This is a small, angled wing
plane with2 seats for the red circle
customer.
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The Paper Airplane Factory
DESign Round (continued)

-

* You can use the model planes at your table as a

.

reference and examples. They cannot be submitted

as completed planes!

~

/
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The Paper Airplane Factory
DeSign Round (continued)

4 N

* Once you have designed your production system we’'ll clear
the table of your Design Round planes and run your factory

and ship.

» Based on your team’s ability to meet the customer’s order

you’ll have a chance to redesign your system and try again.
That is, if you need another chance.

five (5) minutes and see how many planes you can construct

for

/




The Paper Airplane Factory
Design Round

5 minutes for
the Design
Round.

Start
Designing!
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The Paper Airplane Factory
Production Round #1

Again, you are allowed to keep the 4
models at your table as a reference.

Don’t recycle them.

Now you have five (5) minutes to fill
the customer’s request for 18
planes that meet all the
specifications.

Read, set... Goooo!
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The Paper Airplane Factory
Production Results

Team | Production | Production | Production

Round 1 Round 2 Round 3
1
2
3
4
5
6
7
8
9
10

=
=

=
N

Quitcome
The number
of planes
produced that
meet ALL the
customer
specifications!




The Paper Airplane Factory
Production Round #2

» Before we start Production Round #2 we’re going to construct a
plane together so that you can understand what the customer
expects and how to meet these expectations.

» One person at each table should write down each step on a
sticky note and the rest of the team will follow along making a
plane with me. Remember to keep the sticky notes in the
correct order.

» You will end up with 13 sticky notes (steps).

> First we will make an angl/ed wing plane then a straight wing
plane.
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How to Construct a

Paper Airplane
(in 12 easy steps)




Start




Small
Plane:
Tear




Small
Plane:
Tear

Foldto
center
line




Small
Plane:
Tear

Foldto
center
line

Open




Small
Plane:
Tear

Foldto
center
line

Open

Right
Corner

Defect free:

Fold to center line



Small
Plane:
Tear

Foldto
center
line

Open

Right
Corner

Left
Corner

Defect free:

Fold to center line




Small
Plane:
Tear

Foldto
center
line

OpenJ

Right
Corner

L eft

CorneJ

Right
Side

Defect free:

Fold to center line



Small
Plane:
Tear

Foldto
center
line

OpenJ

Defect free;:

Fold to center line

Right
Corner

L eft
Corner

Right
Side

Left
Side




Small
Plane:
Tear 7

Close

Foldto
center
line

OpenJ

Right
Corner

Left Right Left
Corner Side Side

Defect free:
Folds inside
plane body,
not outside.




Small Foldto
Plane: center
Tear 7 line p
Right
Close Wing:
ANGLED/
7 | STRAIGHF
Angled Wings:

Right

Corn Corn

Openj

Right
er Side

Defect free:

Edge of wing
meets edge of
plane



Small Foldto
Plane: center Open
Tear line p p
Right Left
Close Wing: Wing:
ANGLED/ ANGLED/
7 | STRAIGHF | STRAIGHF

Angled Wings:

Right

CorneJ

L eft

CorneJ

Right
Side

L eft
Side




Small Foldto : _

Plane: center Open Right Left Right Left
i Corner, Corner = Side Side

Tear 7 line . 2 L
Right Left “Mark”

Close Wing: Wing: Add
ANGLED/ ANGLED/

~ | STRAIGHF | STRAIGHF Symbols.

Defect free:

Mark on top of
wing.




Small

Plane: E%:ndtte(i Open Right Left Right L.eft
Tear ine . Corne; Corne; Side Side
Close| | Wiy | | wig || daie || Add
ANGLED/ | ANGLED/ Clips/
~ | STRAIGHF | STRAIGHF = Symbols' = seats

Defect free:

Paper clips on

bottom.



Small Foldto : .
Plane: center Open Right Left nght L.eft
Tear ,  line _ Corner  Corner = Side & Side
ng ht Left “Mark” Add .
Close Wing: Wing: Add clips/ Ship
ANGLED/ | ANGLED/
~ | STRAIGHF | STRAIGHF = Symbols' = seats >

=
/
//




Small Foldto : .
Plane: center Open Right Left nght L.eft
Tear ,  line _ Corner  Corner = Side & Side
ng ht Left “Mark” Add .
Close Wing: Wing: Add clips/ Ship
ANGLED/ | ANGLED/
~ | STRAIGHF | STRAIGHF = Symbols' = seats >

Straight Wings:

Defect free:

BACK of wing
meets BACK of plane

~



The Paper Airplane Factory
Production Round #

» OK, what did we just do?
» We determined what the customer wants, needs and expects from us.

» We also broke down the work process into the relevant sequence of
steps required to meet the customer’s specifications.

» We can assign responsibility for the selected tasks and start to build a
production system.

> Take the 13 sticky notes and give at least 1 to each team member. Most
team members will have more than 1 sticky note.

» Now, put one plane through the system to ensure it works. Everyone
has to pay attention to what the person is doing when putting the plane
through the system so everyone understands each step of the process.

» Make a perfect large, angled wing plane with 1 seat for the red circle
customer.




The Paper Airplane Factory
Production Round #2

You have 5 minutes to
complete the customer’s
order for 18 planes as
laid out on the customer
request form.

Set the production
process in motion and
make some planes!
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The Paper Airplane Factory
Production Round #3

v Now, for Round 3, you need to come up with a simple way to never
have to talk about which plane is going through the production

system.

v Use a sticky note to number each plane from the order sheet. More
specifically, have the first person in the workflow add a sticky note to
each plane with its assigned number so that the rest of the group
knows which plane they are working on when it reaches them.
Additionally, if you'd like to reassign tasks in your process, take a
minute and do that now.

v TEST RUN: Run a plane through the system to confirm you don’t
have to talk to accomplish this task. Once made, recycle this plane.

v' You now have five minutes to construct all 18 planes for the
customer. Ready, set, go!
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The Paper Airplane Factory

Conclusions and Observations

“* Generally by the end of Round #3 we see each team produce
15-18 planes that meet the customer’s specifications.

“* We expect no rejects at this point irrespective of how many
planes were produced.

** Not every team meets the target of 18 acceptable planes. But
the planes produced are usually meeting specifications.

“* The production system itself is reliable enough that the team
does not need to speak. Note that speaking caused delays and
slow-downs in Round #2.

** What factors kept the team from making 18 that meet
specification?




The Paper Airplane Factory

Conclusions and Observations

Discussion Questions

1. What changes did we make from Round 1 to Round 2?
 We made it very clear what the work was (aim clarification)
* We broke the process down into the relevant steps and tasks (S + P =O)
* We assigned specific tasks to each individual (process owners)
 We made sure everyone understood how their work fit into a chain of
events. No one person or task was more important than another.

2. What changes did we make from Round 2 to Round 3?
 We made it clear what you were supposed to do when each plane came to
you.
* We took steps to reduce the amount of talking (i.e., alternative or conflicting
theories) and increased the productivity of the team, not one individual.

A Challenge for you

If possible, go to a workplace (a clinic, a pharmacy, a restaurant with an open
kitchen, a hotel) and see how the processes flows. What's the output? What's the
flow? What are the handoffs? What are the bottle necks? Are all of these well-
defined? How would you improve the process?




Paper Plane PDSA Exercise

> AlMm — To design a paper plane that will fly the furthest distance.

> Plan — Spend 5 minutes planning your first test:

Everyone at your table is on the “Paper Airplane Design Team”.

Discuss prior experience in making paper airplanes and your theories as to which
type of design might go the furthest.

Plan how you will construct the plane.
Select one person to actually construct the plane.

You can only use the materials provided (paper, paper clips and a section of tape)

> DO — Carry out your first test (launch).

= Select someone to be the “pilot” and launch your plane on the
designated runway.

= Select someone to be the measurement person who will mark
the distance of your first test flight. Use a sticky-note and
identify your table number and “Test #1.”




Paper Plane PDSA Exercise | <

Thrust

> Study — Spend 5 minutes discussing what you learned o your first

T

test.

Did you have a theory and a prediction about this first test?
Did you discuss the design and alternatives to the design you chose?
Does the size of the plane matter?

What did you learn about the launch technique of your pilot?

Do you need a new design? A new pilot?

> AcCt — Now plan your next series of tests based on what
your learned during the STUDY phase of your first PDSA.

= You can now run as many tests as you like in the next 10 minutes.

= BUT, after each test (the DO phase of a PDSA) you must stop and
carry out the STUDY phase, discuss what was learned and then
plan the next test.

= The measurement person will mark all the distance of all the follow-
up tests with a sticky-note indicating where the plane landed and the H
test number (e.qg., Test #2, Test #3, etc.)
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Paper Airplane Report Out

» How did your team approach the task?
» What were your hunches and why?

» Did anyone have any prior experience?

» How many tests did you run?
» What did you learn? Did you take time to learn?

» How did you factor that learning into subsequent tests?
» Did you use measurement to guide improvement?

» What would you do differently?

» Did you improve the distance flown?
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Paper Airplane Lessons

Use all available data sources (anyone Google paper airplane
designs?)

Build on prior knowledge and experience within the team
Work as a team (did everyone participate?)

Keep the aim front and centre

State your theory and make a prediction about it

Measure and link back to your theory

Factors to consider when making paper airplanes (size, shape
weight)

Person launching the plane (how was this person selected?)

Don’t get overly involved with the “Do” step!




A final thought...
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Tennis Ball
Exercise
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Team AIm

Teams of 5-7 people at a table
attempt to pass/touch a tennis ball
In a specified sequence In the
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Guldance

* People represent steps in patient process
« Same people start and finish
* Passes the ball and remembers who they passed it to.
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Guldance

* If you drop the balls, begin again
 Document Plan, Do, Study, Act cycles on flip chart paper

 Each PDSA test should follow the same sequence. Do
tests to improve speed
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PDSA SIMULATION WITH
MR. POTATO HEAD

Williams, DM. Mr. Potato Head Plan, Do, Study, Act (PDSA) Exercise. Austin, TX:
TrueSimple, LLC. 2014. (Available on www.truesimple.com)



Set Up

Please organize & decide now...
= 4 "Voluntolds™

= Pilot Tester, Time Keeper,
Assurance, Data Collector




Your Simulator




PDSA Simulation




Plan, Do, Study, Act Cycle

Act |Plan

Objective
What changes |Questions and
are to be made? |predictions (why)
Next cycle? [Plan to carry out the cycle
(who, what, where, when)

Study Do

Complete the | Carry out the plan
analysis of the data | Document problems
Compare data to | and unexpected
predictions | observations
Summarise what | Begin analysis of
was learned | the data

Do Study Act
Test Test
Cycl Cycl
e e
PO Si[ele com
SA essf plet
Cy Test Cycle Capture |[Observations ul Alternate |ed
clelLe(Test Cycle |Measures/LearPredicted Cycle|Relevant [expected/une Test Cycle|Yes/|Action |Pathways [Yes/|If No,
# velAim ning QuestionsOutcomes Data xpected Results |Learning |No [Taken |Uncovere(No [reason
Will time and | Time will
Startwith  |accuracy improve.
feet and workimprove with |Accuracy will
12 o top improved flow3improve.
2




Plan, Do, Study, Act Cycle

Act |Plan

Objective

Questions and
predictions (why)
Plan to carry out the cycle
(who, what, where, when)

Do

Carry out the plan
Document problems
and unexpected
observations
Begin analysis of
the data

What changes
are to be made?
Next cycle?

Study

Complete the
analysis of the data
Compare data to
predictions
Summarise what
was learned

Do Study Act
Test Test
Cycl Cycl
e e
PO Succ com
SA essf plet
Cy Test Cycle Capture |Observations ul Alternate |ed
clelLe(Test Cycle |Measures/LearPredicted Cycle|Relevant [expected/une Test Cycle|Yes/|Action |Pathways [Yes/|If No,
# |velAim ning QuestiongOutcomes Data xpected Results |[Learning |[No [Taken |Uncovere(No [reason
Will time and | Time will Struggled to
Startwith  |accuracy improve. Time:2.37 get pieces
feet and workimprove with |Accuracy will |/ Accuracy [organized in
12 [to top improved flow7improve. 3 order.
2




Plan, Do, Study, Act Cycle

Act |Plan

Objective

Questions and
predictions (why)
Plan to carry out the cycle
(who, what, where, when)

Do

Carry out the plan
Document problems
and unexpected
observations
Begin analysis of
the data

What changes
are to be made?
Next cycle?

Study

Complete the
analysis of the data
Compare data to
predictions
Summarise what
was learned

Do Study Act
Test Test
Cycl Cycl
e e
PO succ com
SA essf plet
Cy| Test Cycle Capture [Observations ul Alternate |ed
cleLe([Test Cycle |Measures/LearPredicted Cycle[Relevant |expected/ung Test Cycle|Yes/|Action |Pathways [Yes/|If No,
# |velAim ning QuestiongOutcomes Data xpected Results [Learning |[No [Taken |Uncovere(No [reason
Time
improved
by 20 sec
Will time and | Time will Struggled to |Accuracy| Organizati
Startwith  |accuracy improve. Time:2.37 |get pieces |[improvedon of parts
feet and workimprove with  |Accuracy will |/ Accuracy |organized in |from 2 to |helps time
12 totop improved flow3improve. 3 order. 3 & accuracy Yes
2




Plan, Do, Study, Act Cycle

Act |Plan

Objective
What changes |Questions and
are to be made? |predictions (why)
Next cycle? [Plan to carry out the cycle
(who, what, where, when)

Study Do

Complete the | Carry out the plan
analysis of the data | Document problems
Compare data to | and unexpected
predictions | observations
Summarise what | Begin analysis of
was learned | the data

Do Study Act
Test Test
Cycle Cycle
PD succe comg
SA Test Cycle Observations ssful Alternate  |[leted
CydLeV Measures/LearnirlPredicted Cycle |Capture expected/unexp Test Cycle |Yes/ |Action |Pathways |Yes/ |If No,
le #el [Test Cycle Aim |g Questions Outcomes Relevant Datiected Results  |Learning No [Taken [Uncovered [No [reason
Next
test to
include
Time ordering
improved pieces.
Will time and by 20sec. |Organizatior] Need to
accuracy improve| Time will improve. Struggled to gelAccuracy |of parts helps set order
Startwith feet |with improved  |Accuracy will Time:2.37/ |pieces organizeimproved [time & before
12 Jand work to top flow? Improve. Accuracy3  |in order. from 2to 3 |accuracy. |Yes [est. None Yes |N/A
2
3




PDSA Measures

Accuracy Time

« 3—All plecesonSam -« Start: When time
& positioned correctly keeper says go.

« 2— All pieceson Sam, <« Stop: when clinician
but one or more Is out Indicates last piece is
of place in place AND

e 1 —One or more removes hand.

pieces are not on
Sam.




Second
S

140
120
100

80

60
40
20
10

Time

PDSA

3 — All pieces on Sam &
positioned correctly

2 — All pieces on Sam,
but one or more Is out of
place

1 — One or more pieces
are not on Sam.

Accuracy

Accuracy




PDSA
Simulation




PDSA Simulation

e AcCcuracy

3 — All pieces on Sam &
positioned correctly

« 2 — All pleces on Sam, but
one or more is out of place

* 1 — One or more pieces
are not on Sam.

* Time
'« Start: When time keeper
says go.

* Stop: when teacher
Indicates last piece is In
place AND removes hand.




Run Charts from Potato Head

PDSA Time in Sec Accuracy Score
160 3.5

140 3
120

25
100

\ 2
80
15

60

40

0.5

20




Appendices

Appendix A: The Scientific Method and the
PDSA Cycle

Appendix B: Example of a PDSA Worksheet for
Rapid Cycle Testing

Appendix C: National Quality Center The Game
Guide

Appendix D: Faculty Bios
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Appendix A

The Scientific Method and the
PDSA Cycle




The scientific method provides the

foundation for the PDSA cycle

Deductive Phase

(general to specific) Phe
Theoretical -
_ Concepts
Informa_tlc_)n (ideas & hypotheses Sele_ct &
for Decision Define
Making P Indicators
1 Theory 1
Interpretation and Prediction Data
of the Results . Collection
(asking why?) . / - (plans & methods)
l e Data I
P Analysis and
Sl Output Inductive Phase
e o oo
’ (specific to general)

170 Source: R. Lloyd Quality Health Care, 2004, p. 153.



Development of the Shewhart Cycle

Materials courtesy of Ron Moen and Cliff Norman, API

0ld Shewhart Cycle Whaat could be the most

impartant accomplizhments

Step 1 Step 2 Step 3 af the team What changes
—> —»> : might be desirable? Yhat
Specification Production Inspection Study the resutts. data are availablz? Are

What did we learn?
What can we predict?

nesy obzervations
needed? If yes, plan
a change or test.
Decide how to uze
the observations.

Mew Shewhart Cycle

Carry out the change
of test decided upon,
preferably on a zmall zcale

Ohserve the effects
of the change ar test.

‘F

Walter Shewhart
(1 891 _1 967) StEICI . Repest Step 1, with knowledoge accumulated.

Step B. Repest Step 2, and orvward.

1. Design the product (with appropriate tests).
2. Make it; test it in the production line and in the laboratory.
3. Put it on the market.
4. Test it in service, through market research, find out what the
user thinks of it, and why the non-user has not bought it.
5. Re-design the product, in the light of consumer reactions to
quality and price. Continue around and around the cycle. H




Deming’s Sketch of the
Shewhart Cycle - 1985

Walter Shewhart
(1891 — 1967)

THE SHEWHAR T CFCLLE

: Flawm = n‘."wzje
aor o bosic
AeT aimed. o
[ Py @ mhew
?hm CAarry
What did o~ T ourT
we Learn (prefomaify om
G smadl Scabe)

" Act Adopt ffa charge |
or A remrdor. 'L-l!-'i.
or N um through the C

again, possibly WUnAer
differ ent endiranmentad
Condiffons .




Appendix B
Example of a PDSA

Worksheet for Rapid Cycle
Testing




APREmeDs |2 th D Healthcare W23
ou evon rnea care
PDSA Example NHS Foundation Trust

PDSA Worksheet for Rapid Cycle Testing

Team Name: Falls Group Date: 11" March

Project Aim: To reduce the number of falls on the ward by 10% as compared with the
baseline data from the same time period the previous year

Cycle 1 Aim: To reduce the number of falls on X ward in bay 4 by 10% over a 3 month
period (as compared to the corresponding previous 3 month period) by using
Intentional Rounding (IR) as a process tool in that bay. IR may spread organically on
the ward to the other bays but Bay 4 will remain the measure

Plan for the Test of Change: Introduce the concept of IR to the staff on the ward via the
lead Staff Nurse through Safety Briefings, notices and 1-1 sessions in which the theory
and documentation will be shown and explained. The process will be supported by the
Ward Manager, Falls Nurse and Safety Lead.

The Trusts definition of Intentional Rounding (IR) is to go to each patient in the given
bay/area and ask is ‘everything alright’ and can the nurse assist in any way with
nutrition, comfort, toileting etc. This will be done every two hours during the day and
at night except when the patient is asleep or when a risk assessment indicates a

different time period is needed. H




Appendix B outh Devon Healthcare m
PDSA Example NHS Foundation Trust

What is the test or change to be tried?
The first change is to introduce IR to the bay and record its frequency over a
24 hour time period.

What is your prediction about what will happen when this test is completed?
For compliance over a 24 hour period to be at 40%

What exactly will be done to test the change?

IR tool to be completed every two hours and recorded including why it was
not offered

When will it be conducted? Week commencing 161" March

Where will it take place? X ward Bay 4

What is the plan for data collection? (Who, what, when, where?)
Information recorded by Nurses allocated to that bay, data to be checked at

every handover time by Ward Manager or Senor Nurse on Duty.

How will the data be sampled? Record Sheet as attached H




Appendix B outh Devon Healthcare m
PDSA Example NHS Foundation Trust

DO: (Carry out the test, collect data. Display data on chart)

Results will be presented as a Run Chart highlighting Total
Compliance Definition: Opportunities to IR and IR completed by bay
for 1 day expressed as a percentage

and IRs completed by hour over a 24 hour period.

STUDY: (Complete the analysis of the data, summarize what was
learned.)

 Were the results as you predicted?
« How does the data compare to baseline?

ACT. (What is the plan for the next cycle? Is this change ready to be
spread?)




Appendix C

The Game Guide
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Appendix D
Faculty Bio

(rlloyd@ihi.org)
YW @riloydes

Robert Lloyd, PhD. Vice President, Institute for Healthcare
Improvement provides leadership in the areas of performance
improvement strategies, statistical process control methods,
development of strategic dashboards and capacity and capability
building for quality improvement. He also serves as faculty for the
IHI Improvement Advisor (IA) Professional Development
programme and various IHI initiatives and demonstration projects
in the US, Canada, the UK, Sweden, Denmark, Norway, Africa, the
Middle East and New Zealand. Dr. Lloyd an internationally
recognized speaker on quality improvement concepts, methods
and tools. He also advises senior leadership teams on how to
create the structures and processes that will make quality thinking
part of daily work. He is the author of two leading books on
measuring quality improvement in healthcare settings and
numerous articles and chapters on quality measurement and
improvement. He lives in Chicago, lllinois with his wife Gwenn,
daughter Devon and their ever entertaining dog Cricket.




Appendix D
Faculty Bio

Dr. MukeshThakurMBBS, MRCP (UK), CCST (UK), FRCP (Edinburgh).
He has extensive clinical experience of ai/éyears in various internal
medicine specialties, of which more tha@years have been in the

National Health Service, UK. He worked as a senior consultant in the
Acute Internal Medicine Department at Hull and East Yorkshire Hospitals
NHS Trust UK, one of the largest healthcare facilities in England. He
served as Director of Training Program in General Internal Medicine and
Lead for Simulation in Acute Internal Medicine at Hull Institute of
Learning and Simulation. In addition, he serves as Examiner for The Royal
College of Physicians UK and Core Faculty (East Yorkshire School of
Endoscopy). He has completed his training with the Institute for
Healthcare Improvement USA, as an Improvement Advisor and Lean for
Healthcare from University of Tennessee USAMDKeshis leading

many quality initiatives in Hamad General Hospital, including improving
the Flow in the process of Admission and Discharge and use of Standard
Communication in Healthcare settings. He loves music, movies and
spending time with family.

Mukesh Thakur <MThakur@hamad.qa>
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Appendix D

Faculty Bio

Dr. Akhnuwkh Jones, MD, was born and raised in Philadelphia,
Pennsylvania, first capitol of the United States of America. Graduated from
Quba Institute, in 1997, in which he was able to memorize the Holy Qur'aan
under tutelage of Imam Anwar, and Anas Muhaimin. He then moved on to
Penn State in which he graduated with degree in biology in 2001. At the
age of 13, his dream was to become a physician, and that became true in
2006. He graduated from Temple University School of Medicine in 2006,
located in his home town of Philadelphia, and completed a residency in
internal medicine, at Lankenau Medical Center in Philadelphia in 2009. In
the same year he obtained his board certification in medicine from the
American Board of Internal Medicine.

Before Joining Hamad in July 2014, Dr. Jones served as hospitalist in Jennersville Regional
Hospital located in Pennsylvania. As a hospitalist he was recognized as one of the leading
physicians in the world in 2013. In 2014, he moved to Qatar to join the Medicine Department
at Hamad General Hospital. He completed an IHI internal fellowship for quality improvement
at HMC, with commendation and is currently completing IA (Improvement Advisor), program
for IHI. His goal is to be a leader in quality improvement in healthcare and a role model for

young physicians.

Akhnuwkh Jones <AJonesl@hamad.ga>
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