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Abstract

In this chapter, we discuss the similarities and points of departure between im-
provement science and evaluation, according to use, valuing, and methods—
three dimensions of evaluation theory to which all theorists attend (Christie
& Alkin, 2012). Using these three dimensions as a framework for discussion,
we show some of the ways in which improvement science and evaluation are
similar and how they are different in terms of purposes, goals, and processes.
By doing so we frame the illustrative cases of improvement science that follow
in this issue. © 2017 Wiley Periodicals, Inc., and the American Evaluation
Association.

Improvement science is an approach to increasing knowledge that leads
to an improvement of a product, process, or system (Moen, Nolan, &
Provost, 2012). Evaluation is a systematic process designed to yield

information about the merit, worth, or value of “something” and, for the
context of this journal issue, that something is assumed to be a program
or policy. These two approaches have much in common, but little has been
written about the ways in which they are similar, different, or how they
can be used cooperatively. In what follows, we consider similarities and
distinctions across three dimensions of evaluation theory: use, valuing, and
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12 IMPROVEMENT SCIENCE IN EVALUATION: METHODS AND USES

methods. Before advancing this comparison, however, an important distinc-
tion about the theoretical foundations of improvement science and evalua-
tion is called for.

Theoretical Foundations of Evaluation and Improvement
Science

Evaluation has a theoretical literature that is composed of an array of mod-
els for how best to practice evaluation. Simply consider the prescriptive
models for theory-based and realist evaluation, utilization-focused and em-
powerment evaluation, and, perhaps more recently, the surge of interest in
developmental evaluation. These theories have an ultimate goal, which ar-
ticulates what is assumed to be the primary purpose of evaluation from the
perspective of that theoretical approach. Common for all of these evalua-
tion theories is their prescription of distinctive elements that help to delimit
the approach and distinguish it from other approaches. For example, there
are theoretical approaches that define evaluation as the science of valuing
(Scriven, 2003) whereas others see the ultimate goal to be program improve-
ment (Patton, 2008) or empowerment (Fetterman, 1994).

For a theory to be translated or applied in practice, it must be delin-
eated in terms of the processes and procedures that lead to the actualization
of the theory’s goal. Not all prescriptions for practice are theories, however.
A theory must have an identifiable “character”—specific goals and purposes
that are articulated and complemented by a set of procedures for achieving
these. Not all procedures or methods are unique to a particular theoreti-
cal approach. And although these approaches have different goals for eval-
uation, they do share common procedures, such as, for example, the use
of qualitative data collection strategies. Unfortunately, and as observed by
Miller and Campbell (2006), some of these evaluation theories prescribe
what evaluators should do but rarely how to do it.

Improvement science differs from evaluation in this regard. Improve-
ment science emerged from the study of production in the early 20th cen-
tury, Deming’s profound knowledge, emphasizing systems theory, analytical
studies, the study of variation, and human psychology in production sys-
tems (Langley et al., 2009). Although differences about the precise defini-
tion of improvement science exist, there is general agreement on the ulti-
mate purpose of improvement science, that being continuous improvement
through systematic study. Improvement is accomplished through design or
redesign of products and/or processes and improvement of the system that
produces the products and processes (Moen et al., 2012). Painting in broad
strokes, this unifying goal is arguably more focused than the many different
goals prescribed by evaluation theory. And, perhaps as a result, improve-
ment science is typically more operational, offering not just a unifying goal
but also, and perhaps more important, guidance on how to achieve that
goal.
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There are, of course, different models for how to do improvement sci-
ence, different procedures for practice. These models, however, are not
grounded or motivated by epistemological or ideological positions. Rather,
they are defined by a different set of procedures and techniques that are
informed by a shared postpositivist epistemology. In general, it is this prag-
matic approach to knowledge production that results in a broad array of
concrete techniques and tools to be potentially applied in evaluative con-
texts. Before illustrating the applications of improvement science, we situate
improvement science in the context of use, valuing, and methods dimen-
sions of evaluation.

The Use Dimensions of Evaluation and Improvement Science

Use refers to the extent to which the practices and procedures of the eval-
uation are designed to promote the goal of using an evaluation’s process or
findings (Weiss, 1998). Use is also a dimension of practice where evaluation
and improvement science share common ground. Whereas use is a central
aim of evaluation, as evidenced by the rich literature on this topic, it has
always been defined in relation to (and as a possible outcome of) different
evaluation activities. Use defined as improvement is what defines improve-
ment science. The development of improvement science techniques, meth-
ods, and concepts emerges from the idea of process, product, or systems
change. Improvement is the driver of improvement science.

There are several key ideas and processes that are associated with eval-
uation models that have as the primary goal producing actionable evidence
for improvement of programs and decision making that are shared with
improvement processes. This is not surprising given that the goal of im-
provement science is to generate information that leads to testing a change.
Thus, the primary goals and outcomes of use theories are well aligned with
the goals of improvement science, as are many of the procedures associated
with use approaches, such as stakeholder engagement and participation.

Improvement science is often highly collaborative with a specific role
for people closest to the process, similar to participatory evaluation ap-
proaches that have grown out of evaluation use approaches, such as prac-
tical participatory evaluation (Cousins & Earl, 1992). Key here is that
both provide a process for connecting practitioners to an evaluative pro-
cess through engagement. Buy-in is a necessary condition in such partici-
patory processes, which often serves to reduce fears and anxiety that are re-
lated to the conduct of evaluative processes (Donaldson, Gooler, & Scriven,
2002) and thus increases the likelihood that learning will occur as a result
of the process. Accordingly, intimate knowledge of processes that are the
target of improvement is fundamental to improvement science. In fact, in
improvement science leaving the process owners out of the change pro-
cess is looked down upon and associated with failure to improve (Kaplan,
Provost, Froehle, & Margolis, 2012).
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Another necessary condition for success in a participatory evaluation
process is the capacity of stakeholders to think “evaluatively” (Vo, 2013).
Evaluative thinking is a type of critical thinking that is specific to evalua-
tion, where systematic evidence is used to construct arguments and value
judgments that are contextually relevant (Vo, 2013). Although this particu-
lar type of cognitive process is not discussed in relationship to improvement
science, it is easy to see how evaluative thinking is also necessary for good
improvement processes to occur.

In contrast, improvement science emphasizes systems thinking and
knowledge of the psychological processes that generate change (Deming,
2000). Whereas interest in systems thinking is growing among evaluators,
it has yet to become a backbone of our practice. The concepts, tools, and
techniques of systems thinking are arguably still far—both in conceptual
and operational terms—from most evaluation practice. As such, it is prob-
ably more talked about than practiced. Similarly, and perhaps somewhat
more surprising, the attention to the psychological processes of change have
been less salient in evaluation. This is surprising given the intellectual roots
of evaluation in social psychology. Yet, and in spite of the obvious relevance,
the role of and attention awarded behavioral change theories, as just one ex-
ample, are limited in evaluation, both in theory and practice. Central to the
improvement scientists’ practice is the knowledge of psychology of change.
The explicit use of psychology as well as the learning method itself (i.e.,
adaptation of the scientific method for action-oriented learning) is core to
improvement science as a change management method. The resultant array
of change concepts speaks to this point and should be of wide interest to
evaluators.

Improvement science also differs from evaluation use approaches in
that improvement does not focus on social accountability. Rather, because
the focus is local, emphasizing the implementation of small, rapid cycle
tests of changes, data are often collected for use by service delivery providers
(i.e., a physician), so that outcomes can be improved. Improvement science
is intended to be practiced by “process owners” (people in systems), why
the focus is usually quite concrete (leading to specific action), as opposed
to being broad (i.e., we need a culture change).

While presenting on improvement science at a meeting of the Ameri-
can Evaluation Association, we fielded questions about how improvement
science and developmental evaluation may or may not be similar, and we
hope to clarify this for our readers. Michael Patton, a well-known evalua-
tion use researcher and theorist, has recently written on and popularized an
evaluation approach referred to as developmental evaluation (2010). Devel-
opmental evaluation “tracks and attempts to make sense of what emerges
under conditions of complexity, documenting and interpreting the dynam-
ics, interactions, and interdependencies that occur as innovations unfold”
(Patton, 2010, p. 7). Formative evaluation focuses on improvements, like
improvement science, rather than on developments, which is the focus of
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developmental evaluation. In the first chapter of his book, Patton describes
how in developmental evaluation, the evaluator brings evaluative thinking
and data to the development of program approaches for different groups
of recipients and policies. Accepting this definition, although improvement
science and developmental evaluation share the focus on quick data collec-
tion cycles that take into account the system dynamics, Patton would ar-
gue that these processes are different in their purpose and goal. Moreover,
developmental evaluation does not begin with the defined theory, rather
outcomes emerge through the evaluative process. Improvement science,
however, usually begins with identifying clear, specific, and measurable out-
comes, exactly what Patton describes should not take place in a develop-
mental evaluation.

The Valuing Dimensions of Evaluation and Improvement
Science

Valuing describes approaches that emphasize the importance of how, by
whom, and in what way value judgments about programs are determined in
evaluation. Many evaluators view their work in terms of the ways in which
it may contribute to social good. Paraphrasing from Ernest House (1980),
evaluation determines who gets what. As such, social justice oriented eval-
uators, such as Ernest House (1980), Jennifer Greene (2016), and Donna
Mertens (1999), argue that the evaluator should take a position on evalua-
tion as a process for improving social conditions and disrupting systematic
power imbalances. In this way, evaluation deliberately addresses the social,
economic, and political systems in which programs and policies are devel-
oped and implemented, sometimes with the aim of challenging the status
quo.

In improvement science, the good that comes of the process is the im-
provement in quality, which should lead to better outcomes and services
for program beneficiaries. This point, however, is not taken up ideologi-
cally. Instead, quality improvement focuses on stakeholders identifying the
needed areas of improvement in a system, toward identifying and testing rel-
evant solution(s). This kind of systems thinking is aligned with the work of
Meadows (2008) where a system is an “interconnected set of elements that
is coherently organized in a way that achieves something” (p. 11). From
this perspective, improvement science does not by definition focus on sys-
tems issues in an effort to improve the social, economic, or political system
conditions (though these conditions may be influenced).

Related to social justice, evaluation scholars in recent years have fo-
cused on the role of culture in evaluation and the various ways in which
culture, race, and class shape the evaluation process. Theoretical writings
have addressed issues of cultural diversity and why and how evaluators need
to reflect on and engage in thoughtful practices that respect the culture of
the evaluation context. Culture refers not only to race, ethnicity, social class,
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language, sexual orientation, age, and gender but also to organizational cul-
ture and institutions such as government, education, family, and religion
(American Evaluation Association, 2011).

Issues of cultural competence are also addressed in quality improve-
ment and the improvement science literature. When searching the liter-
ature, there are improvement science studies that focus on how services
can be improved toward better alignment with the values of a particular
group, such as HIV-positive men who have sex with men, or African Amer-
ican women with Type II diabetes. The literature does not, however, address
issues related to the ways in which culture affects the process of improve-
ment science itself, similar to what has emerged in the evaluation literature.
Whereas the evaluation literature addresses the importance of evaluation
taking into account the culture of the actors and contexts in which an eval-
uation takes place (as is also the case with improvement science), a growing
body of literature also concerns the ways in which cultural competence in
evaluation “is a stance taken toward culture” that “emerges from an ethical
commitment to fairness and equity for stakeholders” (American Evaluation
Association, 2011).

The sustained interest in valuing among evaluators should be viewed
in the broader context of evaluation as a driver for social betterment. In
this spirit, and especially in the era of accountability, program performance
takes center stage. One unfortunate consequence emerging from this heavy
focus on outcomes is the limited room for programs to fail, especially when
aiming for large-scale, longer-term changes. Fear of failure pervades eval-
uation. In contradistinction, learning from error is an important aspect of
improvement science. Improvement science is a process of testing change.
In the spirit of this goal, failure is expected and accepted. By removing the
high stakes associated with studying program impact and instead studying
small iterative changes, mistakes are less consequential and change more
manageable. A space for error has been carved out.

The Methods Dimensions of Evaluation and Improvement
Science

Methods refer to those approaches that have as the primary goal method-
ological rigor and knowledge generation. Early evaluation practice was
grounded in a positivist search for effective solutions to social problems
(Shadish, Cook, & Leviton, 1991). From this perspective, stringent ap-
plication of research methodology (e.g., Campbell’s “Experimenting So-
ciety”) was used to produce evidence of a program’s success. Successful
programs would then be replicated and transferred to other problems or
contexts and those not proven successful would be terminated (Cronbach
et al., 1980). These evaluation experiments often proved difficult to sus-
tain and rarely provided contextually valid data (e.g., Cronbach et al., 1980;
Patton, 2008; Shadish et al., 1991). And even when positive results were not
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obtained, programs often continued (Patton, 2008; Shadish et al., 1991). As
a result, evaluators have increasingly turned their attention toward outcome
patterns and variations across different implementation settings, times, and
contexts.

Identifying and understating variation in outcomes is also a very impor-
tant part of the improvement science methodological toolbox. Part of what
explains variation in program outcomes is the complexity of the contexts
in which programs are delivered. Deming (2000) argued that a key to solv-
ing most quality problems is recognizing that often what we are attempting
to change are complex systems. A common mistake is to assume that it is
one component of a system, or one variable, that is causing the problem. If
this were the case, innovations could always be tested using more traditional
evaluation designs such as randomized controlled trials (RCT). But in fields
such as health care or education, the effects of single variables are most of-
ten dwarfed by the complexity of the system in which they are embedded
(Berwick, 2008). So, it is necessary to understand the component processes
that make up the system and how they work together in order to understand
the roots of the problem and generate innovative solutions. Sometimes qual-
ity can be improved by merely tweaking the system, that is, making small
changes that enable the system to function in context the way it was de-
signed to function. But other times the system must be redesigned from
the ground up or major components changed. This framework consists of
the following components: clear shared goals; sensitive measures to chart
progress; deep understanding of the problems/barriers that impede suc-
cess; sources of innovations, grounded in explicit theories of the problem;
and mechanisms for comparing/researching innovations and systematically
testing whether proposed changes are actually improvements (see Juran &
DeFeo, 2010; Langley et al., 2009; Rother, 2009). These five components
bring focus to the improvement process and highlight the kind of evalua-
tive process necessary to establish that a hypothesized change is, in fact, an
improvement.

Another crucial characteristic of the methodological approach taken
by improvement scientists has to do with the intended outcome of their
work. Whereas traditional evaluators have focused on demonstrating sig-
nificant improvements in average outcomes compared with the status quo,
the focus in improvement science is equally on reducing variability in out-
comes. A true improvement is one that can be counted on to work for most
everyone, not just for a few participants and not only with a subset of cir-
cumstances. Reducing variability requires that innovations be grounded in
explicit theories of change, for it is critical to know not only that an inno-
vation works but also why it works in a particular context. Having theories
that explain variability across contexts is also critical for future scaling of
an intervention to function in a wide array of contexts.

There are many evaluation models that Christie and Alkin (2012) clas-
sify as methods approaches, which focus on understanding how programs
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work on average with a given sample, in a particular context. Thus, whereas
improvement science shares epistemological “land” with methods-focused
evaluation approaches, methods approaches such as the RCT and some
quasi-experimental approaches do not have improvement as the primary
goal; rather, these studies are taken up to study impact, with less attention
on understanding variation and more on how the program works on average
when implemented with fidelity. In contrast, improvement science places a
heavy emphasis on learning from variation and learning about the specific
conditions under which processes fail to work.

In evaluation, many of these designs, but in particular the RCT, as-
sume that the program is already performing at its best, and the purpose of
the study is to determine whether there is a causal link between the pro-
gram and its intended outcomes. Improvement science uses many of the
practices and procedures used by methods approach evaluation theorists.
However, these approaches are used in different ways and for different pur-
poses. For example, randomization (the scientific method) can be part of
small-scale tests in improvement to address the question, “What happens
when one group of people do this and another group does not? How does
the outcome differ?” The distinction is that these RCTs are not full-scale
field trials. Rather, randomization is used throughout the small-scale testing
and implementation phases of improvement science in an attempt to iso-
late the change in an outcome if a program process is tweaked or changed
in a particular way. Also, although the logic of randomization works the
same way in improvement science and evaluation, an important distinction
is that improvement scientists do not view randomized experiments as the
“gold standard” for producing evidence because context is so essential to
improvement; the goal is prediction not estimation so any methods that do
not open the black box are suboptimal.

For improvement science, the scientific method is used for action-
oriented learning. Thus, use of randomization is an admission of a lack of
knowledge about something, and improvement is in pursuit of that knowl-
edge, otherwise the ability to predict the impact of a change under varying
conditions is compromised. In evaluation, random assignment is usually
applied in the context of large-scale studies and the program beneficiaries
are most often the unit at which random assignment is most desired as it
is the purpose of these studies to address the question of overall program
impact on a given set of outcomes. It is typically a design feature of large-
scale studies, as opposed to a useful logic potentially applied in small-scale,
iterative learning cycles.

Another key feature of improvement science that is shared with meth-
ods focused evaluation approaches is the use of program theories, both
theories of change and theories of action. Theories about program pro-
cesses and their connection to program outcomes are critical in improve-
ment science as they frame the ideas for change in relationship between
the aims of the improvement process. These theories are often depicted
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in driver diagrams. Driver diagrams articulate measurable changes in out-
comes, how the processes that are involved in the change process will ad-
vance measurable outcomes. They are very similar to logic models as they
often incorporate elements of both the theory of change and theory of ac-
tion. The processes articulated in the driver diagram are ideally evidence
based. Like theories of change and action on evaluation, they also often
incorporate the expert knowledge of those working within the context or
system.

The theories in improvement science are then used to guide small tests
of the changes in processes and procedures over a short period of time that
will result in improvement. In improvement science, the scale of the test
comes from degree of belief (confidence that the idea will lead to the desired
outcome, readiness of the system for the change, cost of failure). This is also
where the use of an RCT might come in. Randomization and replication are
used in improvement science at the smallest scale and during implementa-
tion, whereby procedures are revised and refined based on the data gener-
ated from the improvement process, and the theory is revised along the way.
This process is collaborative and participatory, with those leading the im-
provement process (akin to the evaluator) and those implementing the pro-
cesses (akin to program staff) working together to collect and understand
data.

Theories are often tested on a small scale and then brought to scale
later in the process. Thus, it is critical that the immediate outcomes in
the driver diagrams be well articulated, as they may be the only outcomes
in the theory that are tested. In evaluation, we often focus on measuring
the longer term outcomes of the theory or its impact. Consequently, the-
ories in improvement science are often more dynamic that those that are
developed in the context of an evaluation study that may focus on mea-
suring outcomes 3, 5, or even 10 years after program implementation.
Whereas the idea of incremental scale-up is nothing new in evaluation (see
Weiss, 2010), the procedures and tools for sequential learning are much
more formalized and empirically tested in the context of improvement
science.

The Way Forward

Evaluation and improvement science intertwine across the use, valu-
ing, and methods dimensions. Cutting across these three dimensions,
the cases presented in this issue illustrate a broad range of improve-
ment science applications, offering analytical strategies, data visualization
techniques, and data collection strategies to potentially further and sup-
port the use of improvement science as an evaluation strategy in specific
contexts.
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