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Introductions

* Name

* Job Title/Company

* What drew you to this
workshop? Why are you
interested in systems
thinking?
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Learning Objectives

* In this workshop, you will learn:

* What traditional program evaluation approaches miss when evaluating
complex interventions

* The benefits of systems thinking, and how the systems properties of
interdependence and emergence aid in evaluating complex interventions

* How systems thinking properties and principles are integrated into the three
steps of Systems Evaluation Theory (SET)



The Challenge

Evaluating a simple intervention




The intervention logic model
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TASK 1

TASK 2

TASK 3

Process Evaluation Questions

Process implementation checklist PowerPoint

 Were teachers well trained?

Your text Your text Your text

* Was all the course content

v v @ v
covered?

v v @

@ @ * Did students complete all

the assignments?

Project management



What if the
Intervention
IS more

complex?




A quick aside: What is meant by a complex intervention?
How does it differ from being complicated?

* Qur field is very inconsistent and
careless in using the terms
complex and complicated.

* We will use the term complex to
mean many parts working
together.

COMPLICATED COMPLEX

Paul Hughes Live

* We will use the term
complicated to mean difficult.
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What does
this approach

Mmiss’?
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Benefits of Systems Thinking

e Systems thinking shifts the focus of the evaluation and changes the
types of questions (both process and outcome related) that we might
ask

* Ensures we are relevant and responsive to context

* Increases the likelihood that out findings will be perceived as credible
by stakeholders (i.e., reflects the intervention reality), and will be
used.



So how do we start integrating systems
thinking into evaluation practice?



Start with a definition!

* Describing the
evaluand is a good
first step in any

Standards

evaluation Utility

* One of the things Feasib.ility
about which the Propriety
Accuracy

evaluation
community is in
agreement



% How would you define a system?

- S

* An integrated whole whose essential
properties emerge from the
interdependence between its parts (Ison,
2008).




System parts

e System parts include a set of plans,
resources, authorities, agencies, and
their associated human resources
(Jackson, Faith, & Willis, 2012).

shutterst.ck




llustrating parts, interdependence and emergence

automobile systems: main parts
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Meet the system test?

 All parts are needed in the car for the
essential system property (i.e., moving you
from point A to point B) to emerge.

* If a single part is missing, then the car
won’t run as well or at all, so the essential
system property may not emerge.




What is the value added of applying the system
definition in evaluating complex interventions?

* Interdependence adds a quality
to the “bunch of stuff” (i.e.,
complexity) that can now be
evaluated. (operational)

* Emergence gives the “bunch of
stuff” (i.e., complexity) a
purpose that can now be
evaluated. (functional)
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SET: A better tool for the job

* A blueprint for how to do a systems
evaluation that is aligned to an
understanding of the system
properties

e Step 1. Define the system.

» Step 2: Evaluate interdependencies (the
equivalent of a process evaluation).

» Step 3: Evaluate emergence (the
equivalent of an outcome evaluation).




?: Rationale of Systems Evaluation Theory (SET)

Cascading events

Parts \
Reworks
Step 1: Define Levels Step 2: Evaluate
the >—> Interdependence System Reflex Arcs
System Scale Efficiency
Feedback loops
Boundariesj

Emergence

!

Step 3: Evaluate System Effectiveness

l

Holism

Others

Note: System refers to the
complex intervention
that is operating and
functioning as a system.



Rationale of Systems Evaluation Theory (SET)

Step 1: Define the
Intervention

Operating as
a System

Parts \

Levels
Interdependence
Scale
Boundariesj
Emergence

!

Step 2: Evaluate
System
Efficiency

Cascading events

Reworks

Reflex Arcs

Step 3: Evaluate System Effectiveness

1

Holism

Feedback loops

Others

Note: System refers to the
complex intervention
that is operating and
functioning as a system.



SET Step 1: Define the System

Leadership — — System Part SME’s

-» Define the Emergent System Property <

4

Define the System Parts

LS

\4

Connect the System Parts

4

e Unpack the Arrows (SOPs)

Define Joint SOPs (JSOPS)

 J

Push the Boundary Envelope




A Relevant Example: A Hotel System
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One System Part SOP: Reservation System
(omaaz™e )

[ ( GUEST CHECKS ROOM )

AVAILABILITY

]

ROOMS UNAVAILABLE - TRY ROOMS ARE AVAILABLE. SELECT ROOMS UNAVAILABLE. GUEST
AGAIN WITH NEW DATES AVAILABLE ROOM TYPE. SENDS A REQUEST TO HOTEL

PAYMENT CONFIRMED BY GUEST SELECTS ROOM AND PAYS BY
GATEWAY HDFC/ICICI CREDIT CARD FOR 1 NIGHTS STAY

GUEST GETS INSTANT BOOKING
COTEL RECEIVES PAYME ) CONFIRMATION
G

CONFIRMATION / BOOKIN )
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One System Part SOP: Front Desk
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One System Part SOP: Housekeeping

Prepare cleaning
solutions

v

Move the cart from the
basement 1o the rooms

v

Clean the bathroom

Clean the
floor

v
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Clean windows
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v

Place towel n the
mophead

Remove and collect
towels

Spray wndows * Wipe with paper towel I

Spray ’ Spray Spray toilet
mirror sink bowl

' \Mpe mirrdr with paper Wipe sink with paper Clean with
towel towel brush
Wet the towel Wipe floors




Pull folks
together:
JSOP

Reservatio
System

Front
Desk

Customer Hotel Services

Quality Assurance

Reduce
turnaround

Book room

Greet and take
bags

Checkin

Use room Register guest

Room
cleaning

Sleep shower

U

times

Ensure first
time right
quality

Measure
speed and
efficiency in

checkin

Reduce

Housekeeping

Call room
service?

Take order

No

Eat and sleep Deliver order

‘ Register guest

‘ and Check out

maintenance
and utility costs

Manage
inventory and
reduce outages

Measure
performance

Leave review

and correct
errors

.



Rationale of Systems Evaluation Theory (SET)

Cascading events

Parts \

Step 1: Define the Reworks
Intervention Levels Step 2: Evaluate
Operating as Interdependence —| System Reflex Arcs
a System Scale Efficiency
Feedback loops
Boundariesj
Others
Emergence
Step 3: Evaluate System Effectiveness
b= BVl y v Note: System refers to the
1 complex intervention
Holism that is acting as a

system.






SET Step 2: Evaluate System Efficiency

* To evaluate a system’s
efficiency is to evaluate
its interdependencies




SET Step 2: Key System Principles

* The systems principles of feedback loops, cascading events, and reflex
arcs (to name a few) provide a lens through which the SOPs/JSOPs
created in SET Step 1 can be evaluated



Feedback Loops

The return of information
about the status of a
process.

REFEREED ARTICLE Evaluation Journal of Australasia Vol 16 | No4 | 2016 | pp. 15-21

RALPH RENGER

[llustrating the evaluation of system
feedback mechanisms using system

evaluation theory (SET)

This article describes how system evaluation theory
(SET) guided the evaluation of cardiac care response
systems efficiency in seven rural United States.
Specifically, the article focuses on the approach

and methods used to evaluate system feedback
mechanisms; one key factor affecting system efficiency.
Mixed methods were applied to evaluate five criteria

of system feedback efficiency: frequency, timeliness,
credibility, specificity, and relevance. Examples from the
cardiac care response system evaluation are used to
illustrate each of the evaluation criteria. The discussion
contrasts the role of the evaluator in system versus
program evaluation, notes the post-hoc support of SET
system attributes in affecting system efficiency, and
offers additional consideration in evaluating system
feedback mechanisms.

Systems thinking is gaining attention in the evaluation literature
h for addressing limitations
ies of theory driven program evaluation (Williams &

Hummelbrunner, 2010). For example, systems thinking is helpful in

ssociated with some of

adding context to logic models that may unintentionally oversimplify the

context of programmatic assumptions (Gamel-McCorckmick, 2011).
System thinking is also an important element in the evaluation of

modern day systems

icson (2011) defines a modern day system as:

An integrated composite of components that provide function and
capability to satisfy a stated need or objective. A system is a holistic

unit that is greater than the sum of its parts. It has structure, function,
behavior, characteristics, and interconnectivity. Modern day systems are
typically composed of people, products, and environments that together
generate complexity and capability. (p. 402)

Under this definition a program may be a
itself is not a system (McDavid, Huse & Hawthorn, 2013).

ystem component, but

Ralph Renger is a Professor and Director of
the Division of Evaluation at the Center for Rural
Health, University of North Dakota.

Email: ralph.renger@med.und.edu

Renger—Illustrating the evaluation of system feedback mechanisms using system evaluation theory



First evaluation decision point: |Is the feedback loop being closed?




Second evaluation decision point: Quality of the feedback?

Specific

Credible Relevant

Effective
Feedback

Sufficiently
frequent




Spot the
Feedback Loop

Customer

Hotel Services

Greet and take
bags

Register guest

Room
cleaning
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Cascading Failures
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ACADEMIC ARTICLE Evaluation Journal of Australasia Vol 17 | No2 | 2017 | pp. 29-36

RALPH RENGER | JIRINA FOLTYSOVA | SKYLER IENUSO | JESSICA RENGER |

WAYNE BOOZE

Evaluating system cascading failures

This article shares methods used to evaluate system cascading failures. A cascading failure occurs
when a problem is passed from one subsystem to a downstream subsystem creating a domino
effect that undermines system efficiency and effectiveness. First, the basics of system evaluation
theory (SET) are reviewed. Then drawing on different examples from the evaluation of emergency
response systems the article describes how a) standard operating procedures (SOPs) can be used
to locate possible system cascading failure trigger points, and b) mock exercises and secondary
data are used to evaluate these trigger points. The discussion highlights the need to expand

SET’s conceptualization to include within subsystem cascading failures in addition to between
subsystem cascading failures. The extent to which program evaluation methods can be adapted

for use in system evaluation is also discussed.

Methods for evaluating sy ding
failures

Many evaluators are exploring the value of system
thinking to improve program evaluations (Renger, Wood,
Williamson & Krapp, 2011; Williams & Hummelbrunner,
2010). The basic premise is systems thinking is a way to
address the artificialities of many theory driven program
evaluation approaches (Williams & Hummelbrunner,
2010). For example, system thinking is thought to better
capture the complex context in which a program operates
thereby addressing the limitations of oversimplified
program logic models (Gamel-McCormick, 2011). The
goal of evaluators applying system thinking is to produce
more meaningful and usable program evaluations (Patton,
2008; Williams & Hummelbrunner, 2010).

However, Renger (2015; 2016) notes another
evaluation branch is emerging within theory-driven
evaluation that ng systems thinking to evaluate
modern day systems. Renger (2015) published the SET to
guide eva g modern day systems.' SET employs both
system thinking and system theory to meet the emerging
stakeholder demand to evaluate entire systems, of which a

program may be one component.
SET suggests evaluators follow three basic steps in

conducting a system evaluation: i) define the system,

ii) evaluate system efficiency, and iii) evaluate system
effectiveness. Defining the system also consists of three
steps to capture the detail necessary for evaluating
system efficiency and effectiveness. The first step is
defining the system boundaries (Renger, 2015; Williams
& Hummelbrunner, 2010). This step is critical in
establishing the evaluation scope and resources (c.g.
stakcholders to include) (Williams & Hummebrunner,
2010). Once system boundaries are established it is then

necessary to identify sub: which are ¢ buting
to the common system goal(s). The third step then details
within and between subsystem relationships, also known
as the SOPs (Nickols, 2000).

Explicit documentation of the SOPs is critical to
understanding how each component of the system and
interaction between them is supposed to operate.

Once the system is defined, the second SET step
is to define system efficiency. Central to this step is
operationalizing system efficiency. All system components
should work toward the same efficiency goal. For example,
Renger (2017) applied SET to evaluating points of
dispensing (POD). In this example, the purpose of a POD
is to deliver mass immunizations/vaccinations in a public
health crisis. A POD consists of numerous interdependent

stations (e.g. medical d alld d

Renger, Foltysova, lenuso, Renger, Booze—Evaluating system cascading failures



What are Some Examples of Cascading
Failures in a Hotel System?



What are Some Examples of Cascading
Failures in the COVID-19 Pandemic?
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e

What might be some methods for
evaluating SOPs (interdependencies)?




Rationale of Systems Evaluation Theory (SET)

Cascading events

Parts \

Step 1: Define the Reworks
Intervention Levels Step 2: Evaluate
Operating as Interdependence System Reflex Arcs
a System Scale Efficiency
Feedback loops
Boundariesj
Others
Emergence
Step 3: Evaluate System Effectiveness
P2 = y v Note: System refers to the
1 complex intervention

that is acting as a
system.

Holism




SET Step 3: Evaluating System Effectiveness

* To evaluate a system’s

effectiveness is to ask
whether the
interdependent parts
were successful in
allowing the essential
system property to
emerge.

system-wide
patterns emerge

to
influence
- futurg
interactions F : agents
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A pitfall of evaluating emergence

* |t does not make sense

to evaluate the ‘Stepwise Regression
effectiveness of

individual system parts * How it works (typically) - assumeGindependent Driables

because they are * Step 1: All possible models: E(y) = B, + P X, are fit &

{o: V24
interdependent”. e Chooses most significant x;

e Step 2: All possible models: E(y) = B, + Bx, + B,x, are fit &

- The emergent property e x, is the variable that was selected in Step 1
ic 3 upr oduct” of the e Chooses most significant x; from the remaining x’s
interaction of parts. 1Conicinues. until no other x’s can be added at specified alpha
(Ackoff). It’s not =

summative!



Who is responsible for collecting data on the emergent

property?

* Those overseeing the system

(complex intervention).

* Mark Friedman (RBA):
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* Not individual system parts.



HUD RHOPE VI

 Survey of all
participants by
external evaluator.
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The Benefits of Systems Thinking & SET

e Systems thinking:
* Helps reframe evaluations and changes the types of evaluation questions
asked
* Helps ensure we are relevant and responsive to context

* Increases the likelihood that out findings will be perceived as credible by
stakeholders (i.e., reflects the intervention reality), and will be used

* SET

* |s a practical operationalization of systems thinking
* Interdependence adds a quality to the “bunch of stuff” (i.e., complexity) that can now be
evaluated.

* Emergence gives the “bunch of stuff” (i.e., complexity) a purpose that can now be
evaluated.



Questions?




It you want to learn more . ..

Book Coming Soon!

Systems evaluation theory
(SET): A blueprint for
practitioners evaluating
complex interventions
operating and functioning
as systems.

Website: justevaluation.com

Contact: .
Jessica(@justevaluation.com
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