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Overview — Some Questions About Evidence

* Where did this evidence movement come from?
* Why is there so much emphasis on it today?

* What is the relationship among evidence-based
practice, practice-driven evidence and research-
practice integration?

* What constitutes evidence and how do we know it
when we see it?

 What is the “unit” of evidence?

 How is evidence stored, retrieved and
disseminated?




Overview — Some Questions About Evidence

* How do we determine the quality of evidence?

» What role do methods play in determining quality of
evidence?

* How does the move to an evidence focus influence
our thinking about evaluation?

* What role can evaluation play in generating or
creating evidence and in influencing this movement?

* What role should evidence play in influencing
evaluation?

Where did this evidence movement come from?

+ Origins in in biomedical research — evidence-based
medicine

» Sackett (2000) played a leading role in the development
of evidence-based medicine. He describes four reasons
for its development:

* The need for clinicians to have immediate information based on
evidence
» The inadequacy of existing sources
 Out of date textbooks o
« Frequently wrong experts swnzncs.s;ﬁ?én
* Ineffective medical education MEDICINE
» Overwhelming research literature

» The decline in up-to-date knowledge as clinicians
move past medical school days

» Time pressures of treating patients immediately




Where did this evidence movement come from?
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Why is there so much emphasis on it today?

“Before the move toward evidence-based practice,
medical textbooks and articles were filled with
thousands of statements and care recommendations
that were based solely on the belief of the author or at
best a consensus of experts.”
(IOM, 2008, p123)

KNOWING
WHAT WORKS
IN HEALTH CARE

* Overwhelming evidence base

 Evidence that evidence was not being used in
practice

» Tensions between research and practice
models

* The ever-present pressure for accountability
* The need to control quality of treatment




What is the relationship among evidence-based practice, practice-
driven evidence and research-practice integration?

evidence practice
evidence practice
evidence practice

What constitutes evidence and how do we know it when we
see it?

» Evidence is synthesized empirical
knowledge that can be understood
and used by practitioners
» Evidence differs in quality and most
evidence-based systems use an
evidence hierarchy — to help ‘
practitioners judge credibility ay
« Evidence differs in strength of \"j‘,
recommendation for practice and ="
most evidence-based systems rate
this




Two models of research — practice process
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What is the “unit” of evidence and how is evidence stored,
retrieved and disseminated?

“Units” of Evidence

Meta-analysis

Systematic
review

Guideline

Comparative
effectiveness
review

Quantitative synthesis of the results of multiple research study results
in order to arrive at an estimate of the average effect size across
studies.

A synthesis that uses systematic methods to identify, select, assess
and summarize findings across similar but separate studies. A
systematic review may or may not include a meta-analysis.

Practice recommendations developed systematically by a panel of
experts who have access to the evidence, an understanding of the
practice problem, knowledge of research methods, and time to absorb
the information and make considered judgments.

A type of systematic review that depicts how the relative benefits and harms
of a range of practice options compare in the context of real-world practice.
They answer more than the narrow question of whether a single therapy is
safe and effective.




What is the “unit” of evidence and how is evidence stored,
retrieved and disseminated?
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How do we determine the quality of evidence?

* “Numerous hierarchies and typologies have
proliferated — each with its own system of
letters, codes and symbols (Schunemann,
2003). ...the end result is greater confusion
rather than clarification.” (IOM, 2008, p. 102)

KNOWING

 “Evidence hierarchies have helped raise e
awareness that some study designs are less RalaSiises

& OISR TOH |1 AN

subject to bias than others (Glasziou et al,
2004). Hierarchies, however, consider just
the type of research study (e.g., RCTs or
prospective observational studies) and not
the quality of the individual studies (Poolman
et al, 2006). Findings from a poorly
conducted trial should not necessarily trump
evidence from a nonrandomized study.”
(I0M, 2008, p.102)
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How do we determine the quality of evidence?

Quality of
evidence Numbers Letters Circles Stars Multiple
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Fig. 1: Examples of possible symbols for representing quality of evidence and the balance hetween henefits and harm in health
care recommendations. See Tables 1 and 2 on the CMAJ Web site for selection criteria (see www.cmaj.ca).

From Schunemann, H.D., Best, G. Vist, G. and A.D. Oxman. 2003. Letters, numbers, symbols and words: How to communicate grades of
13 evidence and recommendations. Canadian Medical Association Journal, 169(7): 677-680.

What role do methods play in determining quality of
evidence?
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RCT “Gold Standard” View of Evidence Hierarchy

“Well-designed and

 Prepared for the: implemented randomized
Institute of Education Sciences 3
S controlled trials are
COALITION FOR con3|c’z’lered the gpld
EVIDENCE-BASED standard” for evaluating an
POLICY intervention’s effectiveness,
i Project Spemsoredby in fields such as medicine,
EXCELLENCE welfare and employment

IN GOVERNMENT

policy, and psychology.”

(U.S. D.O.E., 2003), p. 1. (emphasis added)
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RCT “Gold Standard” View of Evidence Hierarchy

How to evaluate whether an educational intervention

is supported by rigorous evidence: An overview

m Is the intervention backed by “strong” evidence of effectiveness?

Quality of studies needed to Quantity of evidence needed:
establish “strong"” evidence:

Trials showing effectiveness in —
Fandomized controlled trials

* Two or more typical schog - =
defined on page 1) that are + settings, -_ ESt.:long
+ Including a setting similado vidence

well-designed and
implemented (see pa that of your schools/
classrooms.

(see page 10)

U.S. Department of Education, (2003). Identifying and implementing educational practices supported by rigorous
16 evidence: A user friendly guide. Washington, D.C., p. v.




RCT “Gold Standard” View of Evidence Hi

How to evaluate whether an educational infervention

is supported by rigorous evidence: An overview

erarchy

If the |ntervent|on is not hacl(e\d by strong evidence, Js it backed by
pe evidence of effecti

Types of studies that can comprise Types
“possible” evidence: “pos

studies that do not comprise
"' evidence:

Fandomized controlled trials whose -
quality/quantity are good but fall short of = G
“strong” evidence (see page 11); and/or th

ost studies (defined on page 2).
arison-group studies in which
tervention and comparison

s are not closely matched

Comparison-group studies (defined on (slbages 12-13).

page 3) in which the intervention and ] -analyses™ that include the
comparison groups are very closely reJls of such lower-quality studies
matched in academic achievement, (s age 13).

demographics, and other characteristics
(see pages 11-12).

If the answers to both question$ above are “no,” one may conclude that the
intervention is not supported K; | evidence.

17 oudeneasaet ey gt s o 18 edcatonal pracices suppied by forous
RCT “Gold Standard” View of Evidence Hierarchy
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Well-d ’ tee ‘ '
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many dIVerse flelds of human Inquiry, such as medicine, weltar
employment, psychology, and education. (p. 4).”
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Pluralist Pragmatist View of Evidence Hierarchies

“RCTs can answer questions about the efficacy of screening,
preventive, and therapeutic interventions... Observational studies are
generally the most appropriate for answering questions related to
prognosis, diagnostic accuracy, incidence, prevalence, and etiology
(Chou and Helfand, 2005; Tatsioni et al., 2005). Cohort studies and
case series are useful for examining long-term outcomes because
RCTs may not monitor patients beyond the primary outcome of
interest or for rare outcomes because they generally have small
numbers of participants. Case series are often used, for example, to
identify the potential long-term harms of new types of radiotherapy.
Similarly, the best evidence on potential harms related to oral
contraceptive use (e.g., an increased risk of thromboembolism) may
be from nonrandomized cohort studies or casecontrol studies
(Glasziou et al., 2004).” (IOM, 2008, p. 91)

19

Pluralist Pragmatist View of Evidence Hierarchies
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» Randomized control group trials (RCTs) are not the only studies
capable of generating understandings of causality.

* RCTs are not always best for determining causality and can be
misleading.

* RCTs should sometimes be ruled out for reasons of ethics.

» In some cases, data sources are insufficient for RCTs. Pilot,
experimental, and exploratory education, health, and social programs
are often small enough in scale to preclude use of RCTs as an
evaluation methodology, however important it may be to examine
causality prior to wider implementation.

» Actual practice and many published examples demonstrate that
alternative and mixed methods are rigorous and scientific.

American Evaluation Association Response To U. S. Department of Education Notice of proposed priority,

Federal Register RIN 1890-ZA00, November 4, 2003 "Scientifically Based Evaluation Methods."
20 http://www.eval.org/doestatement.htm




Pluralist Pragmatist View of Evidence Hierarchies

Americun Educational Research Association

While we appreciate the value of experimental
designs as an evaluation method, we believe
that a judgment of “best,” as specified in the
proposed language, does not adequately
account for other methods of evaluation that
might be as or more appropriate depending on
the specific education program.

American Educational Research Association, (2003). Resolution on the Essential
21 Elements of Scientifically-based Research. http://www.eval.org/doeaera.htm

Pluralist Pragmatist View of Evidence Hierarchies
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» RCTs are weak with respect to the goal of program improvement.
* RCTs do not by themselves explicitly address construct validity.
» RCTs are weak with respect to generalizability or external validity.

e Addressing RCTs’ validity problems often entails investment in
companion program evaluations that have methodological designs other
than RCTs.

e The importance of mixed methods.
» The need to address feasibility and resource issues realistically.
» The need to address equity and human subjects concerns realistically.

Evaluation Policy Task Force (2008). Comments on What Constitutes Strong Evidence of a Program’s
Effectiveness? American Evaluation Association.
http://www.eval.org/aea08.omb.guidance.responseF.pdf




Reformulating the Evidence Hierarchy Debate

» This struggle has been difficult
e |t doesn’t need to be this hard

* The danger right now is overadvocacy of RCTs as
the basis of evidence

* The problem is not whether to use RCTSs, it's when
they should be used in the life of a program

* Orin other words a major problem is...

Premature Experimentation

23

How does the move to an evidence focus influence our
thinking about evaluation?

» Suggests that we need a reframing of evidence in evaluation

* Premise: a fundamental problem with the overadvocacy of
RCTs is that the proponents have only selectively adopted
what makes the biomedical research model so effective

— They have adopted the emphasis on RCTs as a scientifically rigorous
way to assess program effectiveness

» But they have not adopted the entire supporting system that
has made that possible

— The supporting system of evidence norms and phased trials that
provide a necessary foundation for RCTs

» There is a scientific rigorous basis for adopting this broader
system that preserves a central role for RCTs but puts them
in their appropriate place in the larger evidence-generating
endeavor...

24




A Potential Reframing

An evolutionary systems
thinking approach

Phylogeny
Programs evolve just like species.
Blind variation and selective retention of those with “fitness to environment.

) _:_a..'.l '@ b, ""_’7 b,
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Symbiosis and Co-Evolution
Programs and their evaluation need
to be linked appropriately. The right
evaluation method for the right stage
of development

o
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Ontogeny
Programs change through a life-course.
They grow through different stages.

Adopting a Phased Approach to Evidence
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— Phase | trials are exploratory small sample studies that examine tolerance of the treatment
and potential side effects.

— Phase Il trials typically demonstrate whether the program is capable of achieving effects
(efficacy) and examines its correlates.

— Phase lll trials are typically controlled effectiveness studies.

— Phase IV trials typically examine generalizability and the fidelity of transfer of controlled
interventions to field settings.

“Clinical trials involve four basic phases.

Randomized designs are usually not used until late in phase Il or more likely in phase
11l studies when effectiveness is the focus. The FDA reports that the vast majority of
interventions (approximately 70-75%) that begin clinical trials do not survive to
controlled Phase Il randomized trials because they do not meet the basic conditions
that warrant subsequent efforts.”

We need clear criteria that must be met before RCTs are mounted

Evaluation Policy Task Force (2008). Comments on What Constitutes Strong Evidence of a Program’s
Effectiveness? American Evaluation Association.
http://www.eval.org/aea08.omb.guidance.responseF.pdf




Some Potential Requirements for an RCT

» the program is well defined and has an articulated program
model

» the program has been implemented consistently and with high
fidelity

» there are high-quality (e.g., valid and reliable) outcome
measures

» the program as implemented is capable of producing change

» there is sufficient statistical power to accomplish the study with
high quality

* the participants can be kept unaware of the group (intervention
or control) to which they have been assigned

» the random assignment can be implemented and maintained

» ethical and human subject protections have been approved and

are in place Evaluation Policy Task Force (2008). Comments on What Constitutes Strong
Evidence of a Program’s Effectiveness? American Evaluation Association.
27 http://www.eval.org/aea08.omb.quidance.responseF.pdf

Need for an Evidence Generation Culture

* Practitioners (program managers, deliverers and advocates)
need to know that
— Only a few programs should survive in the long run

— Itis our job to consciously evolve programs and variations (artificial
selection as opposed to natural selection)

— We need to consciously move programs through developmental
stages (too much arrested development!)

— Anticipate and plan for next stages

— We succeed — we are doing our jobs — when we engage in this
process, even if our program “fails”

* Institutions and organizations need to provide expectations
and incentives to support these norms

» Decision makers and funders need to understand the game
we’re in

28




What role does evaluation play in generating or creating evidence and
in influencing this movement?
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Intervention trials to generate evidence are
evaluation research

Evaluation for understanding the process of
research-practice integration and translation
(moving from research - synthesis - use)

Evaluation can help assess dissemination
approaches

Evaluation as a profession can add a measured
voice to the debates about evidence, especially with
respect to methods. We can and should help shape
policies about evidence generation.

What role should evidence play in influencing evaluation?

30

Practice what we preach!
Develop an evaluation evidence-base

Emulate the full evolutionary model to study what works in
evaluation

Example — NSF project to develop and test a systems
evaluation approach to planning, implementing and utilizing
evaluations

— Purpose — develop a systems thinking approach to evaluation

— Program — partnerships, protocol, cyberinfrastructure

- Phas)e | — development and formative/process evaluation (2006 —
2008

— Phase Il — efficacy studies — is the approach correlated with key
outcomes (2008 — 2013)

— Phase lIl — effectiveness studies — a national or even international
cross-site implementation (2013 — 2018)

— Phase IV — dissemination studies




Conclusions

« Evaluation needs to understand the evidence movement and
actively shape it based upon our experience

» Evaluation should embrace an evolutionary, ecological,
systems-oriented perspective

— Itis based on a solid scientific foundation (there’s almost no stronger
theory out there than evolution!)

— It provides a framework for viewing an evaluation as contributing to a
broader evolution of knowledge

— It provides a rationale for why multiple and different methods are
needed throughout the life of an intervention

— It provides an appropriate role for RCTs

» Evaluation needs to develop our own evidence base and
model these values

31

Conclusions

» There are many other questions we need to
address...
— How can an emphasis on evidence be misused?
— When have we gathered enough evidence?

— How do we determine the balance of what types of
evidence we need?

— How do we allocate resources for evidence generation
and use?

— How do we train the next generation of researchers,
evaluators, decision-makers and practitioners?

— How do we educate the public about evidence?
* We have a lot of work to do!
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