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Establishing usable innovations

Dean L. Fixsen*, Melissa K. Van Dyke and Karen A. Blase

Active Implementation Research Network, Inc., Albuquerque, NM, United States

The persistence of the science to service gap is evidence that evidence is 

not enough when defining evidence-based programs. Innovations must be 

developed with attention to the internal and external validity of the innovations 

themselves so that innovations can be replicated and scaled. This paper outlines 

the requirements for establishing an innovation, recommends standards for a 

usable innovation, and describes the usability testing processes to meet those 

requirements. Usability testing is a systematic process to efficiently and 

effectively determine the essential components and to develop a fidelity measure 

for an innovation. Usability testing is the foundation for research to establish 

the internal validity (“the basic minimum without which any experiment is 

uninterpretable”) and external validity (“asks the question of generalizability”) of 

the innovation itself. Once the essential components of a usable innovation are 

defined, measured, and linked with outcomes, implementation and scaling of 

usable innovations with fidelity can narrow the science to service gap.
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Background

The science to service gap (1, 2) has persisted with few examples of using and scaling 

evidence-based programs in practice (3–5), and little evidence of meaningful benefits to 

populations (6, 7). Efforts to close the science to service gap have focused on developing 

evidence-based programs (8–10). In the absence of meaningful uptake of evidence-based 

programs (11), calls were made to improve the scientific rigor of outcome studies so that 

evidence would be more convincing and lead to greater use (12–15). The persistence of 

the science to service gap is evidence that defining evidence and setting standards to 

improve the quality of evidence are not enough.

A second line of inquiry focused on defining the innovation (practice, program, 

intervention), the independent variable in research to evaluate outcomes (science) and the 

dependent variable for research to evaluate the outcomes of implementation processes to 

put innovations into effect (service) (16). The definition of an innovation became the focus 

of debates regarding the effectiveness of therapy: what was it that was judged to be 

effective or ineffective (17–20)? As research on innovations progressed, the defining 

features of an innovation and the measurement of those features came to be viewed as 

inextricably entwined. The essential components had to be known to be measured and had 

to be measured to know that the essential components were present (21–23).

Systematic reviews concerning the use of innovations with fidelity in outcome studies 

(24–27) noted that the prerequisite to measuring fidelity is the specification of the essential 

components to be delivered. Suggestions to tailor or adapt evidence-based programs also 

center on the essential components. Damschroder, Aron (28), Kilbourne, Neumann (29), 

Szulanski (30), and others relate adaptability and refinement of innovations to the clarity 

of the essential components, “the essential and indispensable elements” of the innovation 

itself. Greenhalgh, Robert (31) called the essential components the “hard core,” and the 
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adaptable elements the “soft periphery.” As Teague, Bond (32) stated, 

“without detailed descriptions of interventions, replication is difficult; 

without reliable measurement of interventions, conclusions about 

presence or absence of effects are questionable.”

With attention drawn to the essential components of innovations, 

Campbell, Fitzpatrick (33) cautioned, “There are specific difficulties in 

defining, developing, documenting, and reproducing complex 

interventions that are subject to more variation than a drug.” The 

need to specify the essential components and the difficulties in 

determining those components have been persistent issues in the 

field (29, 34–38). Damschroder, Aron (28) state, “A component 

analysis can be performed to identify the core vs. adaptable 

periphery components, but often the distinction is one that can only 

be discerned through trial and error over time as the intervention is 

disseminated more widely and adapted for a variety of contexts.”

A third line of inquiry resulted from attempts to use evidence- 

based programs in practice. As often happens in science (39), 

solving one set of problems reveals the next, previously unknown, 

set of problems. The science to service gap was amplified when 

evidence-based programs were available but not used in practice (1, 

2, 40–42). And, when they were used, they often were not used as 

intended and did not produce expected outcomes (24–27). In 

addition, the planned processes to put something into effect that 

define implementation (28, 31, 43, 44) are themselves interaction- 

based innovations and, therefore, are included in the descriptions 

of innovations in this paper. Implementation science has its own 

science to service gap (45–48). Thus, there is a need to get 

innovation science right before attempting to use science in service.

This paper addresses how to establish the essential 

components of innovations so that they can be replicated and 

scaled in attempts to use science in service.

Establishing innovations

The National Institutes of Health (NIH) in the US developed a Stage 

Model for behavioral intervention development (49). The stages are: 

Stage 0, basic science, Stage I, intervention generation, refinement, 

modification, and adaptation and pilot testing; Stage II, traditional 

efficacy testing; Stage III, efficacy testing with real-world providers; 

Stage IV, effectiveness research; and Stage V, dissemination and 

implementation research. In every stage, researchers are encouraged 

to examine the mechanisms of behavior change. The goal is to 

produce highly effective and scalable behavioral interventions that 

improve health and well-being. The NIH stages rely on traditional 

research designs and statistical analyses to move from one stage to 

another with little attention to the innovation itself.

In 2008 the Medical Research Council in the UK provided an 

overview of complex interventions that contain several interacting 

components and noted the difficulties encountered when 

attempting to evaluate them in practice (50). In 2019 the Medical 

Research Council offered guidelines for developing innovations 

(51) that include recommendations to use iterative cycles to 

develop a version of the intervention. These recommendations, and 

others (52, 53), do not include methods for conducting iterative 

cycles and no criteria were established for stopping the intensive 

development phase and moving on to using the innovation in 

practice. In this paper, an approach for establishing innovations is 

described and operationalized and includes explicit criteria for 

“moving on.”

The approach to establishing innovations is based on a different 

way of thinking about how to close the science to service gap to 

achieve significant benefits. To inform this way of thinking, 

definitions of key terms used in this paper are provided here in an 

effort to develop common concepts, common language, and 

common measures to advance a science of implementation. To 

establish something is to “bring it into existence, to make it firm 

and stable, to put it on a firm basis, to put it beyond doubt” 

(https://www.merriam-webster.com). Original research establishes 

the outlines of an innovation and its outcomes, an indication that 

subsequent research might be worthwhile. Subsequent research, 

based on usability testing, establishes a usable innovation that is 

able to be replicated and scaled, an indication that socially 

significant benefits might be achieved in practice. Implementation is 

an applied science where implementation is defined as the use of 

planned processes for putting something into effect. An innovation 

refers to an interaction-based practice or program that specifies the 

nature of certain exchanges between and among individuals or 

groups so that recipients will benefit (16).

The essential components that define the innovation are the 

features that must be present to say that an innovation exists in a 

given application, “the basic minimum without which any 

experiment is uninterpretable” (28, 54), and that must be present to 

achieve intended outcomes when replicating or scaling an 

innovation (55). Evidence is “facts, information, etc. that give 

reasons for believing that something is true or present” (https:// 

dictionary.cambridge.org). Internal validity is the extent to which 

the essential components of an innovation are identified, measured, 

and linked to outcomes. External validity and consequential validity 

(the uses and benefits of evidence) (16) are primary considerations 

and “our methods [are] tools, convenient only insofar as they help 

us get there” (56).

With respect to causality, the US National Institutes of Health 

(NIH) refer to three criteria: temporal precedence, meaning that 

the hypothesized cause happens before the measured effect; 

covariation of the cause and effect, meaning that there is an 

established relationship between the two variables regardless of 

causation; and a lack of plausible alternative explanations (i.e., 

counterfactuals, the likely outcomes if the intervention had not 

been present) (https://www.nlm.nih.gov/oet/ed/stats/02-400.html). 

NIH considers a correlation of ±0.70 to be a strong correlation. 

Causal evidence regarding an independent variable (an innovation) 

“is sufficient if its presence is associated with the presence of the 

outcome, and… is necessary if the outcome is present only if the 

[innovation] is present” [(57); emphasis added]. With respect to 

innovations, research is done to establish sufficient evidence of a 

functional relationship between an innovation and its outcomes.

Currently, original research methods are well defined and 

multiple websites are devoted to rating innovations based on an 

examination of the rigor of the evidence [e.g., (58); https://www. 

evidenceforessa.org/]. While rating rigor is useful, the science to 

service gap remains, and scaling for population benefit is not 

Fixsen et al.                                                                                                                                                              10.3389/frhs.2025.1745148

Frontiers in Health Services 02 frontiersin.org

https://www.merriam-webster.com
https://dictionary.cambridge.org
https://dictionary.cambridge.org
https://www.nlm.nih.gov/oet/ed/stats/02-400.html
https://www.evidenceforessa.org/
https://www.evidenceforessa.org/
https://doi.org/10.3389/frhs.2025.1745148


common. Subsequent research is needed to establish innovations 

that are well defined, usable, assessable, and scalable. “Current 

research paradigms generally have not provided the answers 

needed … to produce research with more rapid clinical, public 

health, and policy impact” (4). As outlined above, a different 

way of thinking (59–61) is needed to guide subsequent research 

to establish usable innovations with attention to the internal and 

external validity of the innovations.

Usability testing

Usability testing is an evidence-based method for identifying 

and operationalizing the essential components of interaction-based 

innovations. While the phrase “usability testing” is not common, the 

plan-do-study-act-cycle (PDSAC) logic and the use of small samples 

to develop functional relationships is recognizable in efforts to 

establish complex innovations (52, 62–67). For interaction-based 

innovations, the usability testing process continues until the essential 

components of an innovation are identified and operationalized (i.e., 

what to do and say), the essential components are assessed (i.e., a 

fidelity measure), and intended outcomes are achieved reliably (i.e., a 

strong correlation between the essential components and outcomes). 

While the logic of usability testing has been in use as innovations 

have been developed, the internal validity of innovations will be 

strengthened by purposefully using usability testing processes 

as intended.

Unlike trial and error, usability testing is a systematic trial and 

learning approach to “working out the bugs” in any complex 

program or system intended for general use (68–70). Usability testing 

originally was developed to test and improve the user interface with 

complex websites (e.g., merchandise marketing and sales) or 

computer hardware-software programs (e.g., video games). Once 

original research creates a prototype innovation, subsequent research 

is conducted with usability testing processes. In subsequent research, 

a usability testing team recruits a small number of participants 

(n ≏ 5) to use the innovation. A testing team member may sit with a 

participant to observe the use of the innovation and ask questions 

about user decisions as they are made or ask the user to reKect on the 

content or style of a section of the innovation. Or the testing team 

may analyze data produced in the process of the participant using the 

innovation (e.g., time spent on a page, correct-incorrect use of 

specific features). Using information from the first participants, the 

innovation is revised to correct errors or to improve the user 

experience. Then the process is repeated with a new group of about 5 

participants. Three to 5 cycles may be sufficient to detect and correct 

80% or more of the errors eventually found in the original form of an 

innovation (71).

Based on PDSAC logic (72–75), in usability testing the Plan is to 

use the essential components of the innovation. Each participant 

then Does the plan. The research team Studies the results: did the 

individuals Do the Plan (fidelity) and to what extent were intended 

outcomes achieved? The research team Acts on the information by 

changing the innovation or the supports for users. In the next Cycle 

a new group of participants (n ≏ 5) uses the hopefully improved 

essential components of the next version of the innovation (the new 

Plan). The Cycle is repeated until a successful outcome is achieved 

and the internal validity of the innovation is established.

In usability testing, the evolving fidelity assessment (Do the Plan; 

how do you know?) is used as the standard so that factors that 

negatively impact achieving the fidelity standard in each iteration can 

be detected and corrected without compromising the function—if 

this, then that [(76); chapter 13]. Fidelity is the “bug detector,” an 

indication that something is getting in the way of doing what is 

required to produce desired outcomes. As usability testing 

progresses, the presumed essential components are changed, deleted, 

and expanded. With each iteration, fidelity-outcome evidence is 

generated and “the pool of effective methods expands to incorporate 

effective responses to what previously was unanticipated. The 

expanded methods then can benefit a greater proportion of the 

variations encountered in communities, service settings, and 

organizations” (16). As the essential components become clearer, the 

fidelity assessment (i.e., the measure of the essential components) 

becomes more focused on the essential components and more highly 

correlated with outcomes. The internal validity of an innovation is 

established when fidelity of the use of the essential components 

correlates strongly (±0.70) with intended outcomes.

To establish external validity, Barker, Reid (67) advocate usability 

testing with increasing numbers of users to ensure exposure to 

an expanding range of real-life situations. Barker, Reid (67) provide 

examples where “the rate of expansion can be exponential (i.e., not 

linear) by a multiple of 5 … (e.g., 1–5–25–125–625, etc.).” At each 

level, external validity is strengthened as revised methods (Plan) 

are established to resolve newly exposed problems (Do, Study, Act) 

before moving to the next level (Cycle). Changes that do not 

improve usability and outcomes are discarded. Changes that 

improve usability and outcomes become part of the definition of an 

innovation as exposure to new problems invites new solutions so 

that the problems are solved and more beneficial outcomes are 

achieved. In this way, “the pool of effective methods” is expanded to 

include constructive responses to variations related to culture, race, 

gender, socio-economic conditions, geography, seasons, territorial 

conKicts, local contexts, and so on. Usability testing also can detect 

the limits of the use of the innovation, that is, the conditions under 

which the essential components do not produce the outcomes found 

under other conditions. Thus, the threshold for external validity of 

an innovation is the ability to replicate the usable innovation with 

fidelity in multiple real-life situations.

With usability testing as a guide for conducting subsequent 

research, functional cause and effect relationships are established 

for an innovation. Establishing cause and effect relationships is 

done with iterative small samples of users [referred to as small-n 

research (77)]. In the usability testing process, the sufficient 

conditions for achieving beneficial outcomes are established and 

the unnecessary and insufficient conditions are removed from 

the innovation (57, 78). The result is an innovation that is more 

efficient to use in practice while maximizing effectiveness.

An example regarding a new potential treatment for cancer is 

provided by Shadish et al. (79).

In the late 1990s, a team of researchers … reported that a new 

drug called Endostatin shrank tumors by limiting their blood 
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supply (Folkman, 1996). Other respected researchers could 

not replicate the effect even when using drugs shipped to 

them from Folkman’s lab. Scientists eventually replicated the 

results after they had traveled to Folkman’s lab to learn how 

to properly manufacture, transport, store, and handle the 

drug and how to inject it in the right location at the right 

depth and angle. One observer labeled these contingencies 

the “in-our-hands” phenomenon, meaning “even we don’t 

know which details are important, so it might take you 

some time to work it out” (Rowe, 1999). Endostatin … was 

insufficient cause by itself, and its effectiveness required it to 

be embedded in a larger set of conditions that were not 

even fully understood by the original investigators.

As noted in this example, the full set of essential components 

can be identified and assessed in subsequent research with each 

small group attempting to use the innovation. The endostatin 

example points out that any condition pertaining to the use of 

an innovation may qualify as an essential component. If 

judgement is required “to inject it in the right location at the 

right depth and angle,” then judgement is an essential 

component of the usable innovation, and the “right location and 

right depth” are assessed by the fidelity measure.

Another example of usability testing is based on the experience of 

establishing the Teaching-Family Model (1967-present). The 

Teaching-Family Model is an early example of an evidence-based 

program. The research and development of the Teaching-Family 

Model have been described and summarized (80–85). It was cited 

as a “model program” by the American Psychological Association 

in its initial review of “evidence-based programs” (86), as one of 

three evidence-based residential programs in the Surgeon General’s 

report (87), and as perhaps the best developed and researched 

residential treatment model (88) among those reviewed by the 

California Evidence Based Clearinghouse for Child Welfare. 

Subsequent meta-analyses have found the Teaching-Family Model 

to be one of three residential treatment programs that produce 

positive and cost-beneficial outcomes (89, 90).

In retrospect, usability testing began early in the innovation 

development process. The Teaching-Family Model began in 1967 at 

Achievement Place, a group home for adjudicated youths in 

Lawrence, Kansas. A Teaching-Family group home is staffed by 

Teaching-Parents (a married couple and their children) who live in 

the home and provide family-style care and treatment for up to seven 

adjudicated youths referred by the local juvenile court. After 3 years 

of intensive research to develop treatment methods, the first attempt 

to replicate the Teaching-Family group home program failed in 1971 

(84). The failure led to a re-examination of the treatment program 

(usability testing). Repeated analyses of videotaped interactions in the 

prototype group home and the replication group home revealed an 

essential function in the prototype program that had not been 

identified previously. The essential function was named the teaching 

interaction, a set of skills for teaching a wide variety of appropriate 

alternative behaviors. The Teaching-Parents at Achievement Place 

were teaching the youths appropriate behavior so skillfully it had 

been overlooked until the contrasting experience was observed in the 

replication group home. Another previously unrecognized 

component was relationship development. Again, so skillfully done it 

was not “seen” until its absence was noted in the replication home. 

The Teaching-Parents at Achievement Place used high rates of 

descriptive praise, statements of care and concern, and advocacy for 

youths in a natural way that fit into the Kow of interactions in daily 

life. Usability testing added these new treatment components to the 

definition of the Teaching-Family Model.

The developers recognized they had failed to prepare 

the Teaching-Parents in the replication group home to use the 

evidence-based program as intended. In response to the failure, 

the developers discarded the previous academic methods for 

preparing Teaching-Parents and established new skill-based 

training and coaching processes to develop a broader set of defined 

competencies for Teaching-Parent couples who had been carefully 

selected for their roles as practitioners (82, 91–93). As the essential 

components and practitioner skill sets became clear, a fidelity 

assessment was developed and put into use (81, 92). The Teaching- 

Parents who had staffed the failed replication reapplied and 

participated in the new competency development processes and 

met fidelity criteria for several years in a new group home.

In 1972 three other group homes began using the Teaching- 

Family Model and the new learning was applied. By the end of 

1975, the developers had attempted to replicate the Teaching- 

Family Model in 64 group homes, learning and applying new 

lessons along the way (94, 95). During the eight years from 1967 to 

1975 the essential components of the Teaching-Family Model 

treatment program and implementation processes had been 

established, revised, refined, and evaluated. Fixsen, Blase [(76); 

chapter 4] provide a detailed review of the usability testing that led 

to the development of the essential components of the Teaching- 

Family Model and the implementation processes to replicate the 

residential (group home) treatment program for adjudicated youths.

Usable innovations

McGrew, Bond (96) outlined the requirements for an innovation: 

(1) define interventions conceptually, (2) identify critical ingredients, 

(3) operationally define critical ingredients, (4) establish agreed-upon 

criteria for use in practice, and (5) study systematic variations with 

continued use. These requirements are reKected in the four criteria 

for a usable innovation (76, 97) outlined here and described in the 

following sections. 

1. Description of the underlying philosophy, values, and 

principles and the participant inclusion and exclusion criteria.

2. Description of the identified essential components.

3. Operational definitions of the essential components (what 

practitioners do, say).

4. Practical fidelity assessment of the essential components 

strongly correlated (≥0.70) with desired outcomes.

Philosophy, values, principles

The first criterion for a usable innovation is a description of 

the underlying philosophy, values, and principles along with the 
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inclusion and exclusion criteria for intended recipients. The 

philosophy, values, and principles that underlie the innovation 

provide guidance for all innovation-related decisions and 

evaluations. When all else fails, practitioners fall back on 

philosophy, values, and principles as they decide how to cope 

with atypical challenges. For example, the Teaching-Family 

Model philosophy emphasizes ecologically appropriate treatment 

(family, peers, school, community); values include providing 

care and treatment that is humane, effective, individualized, 

satisfactory to recipients and consumers, cost efficient, and 

replicable; and uses principles derived from applied behavior 

analysis concerning teaching appropriate alternative behavior, 

positive motivation, self-determination, and social validity (81, 

83, 98). Even under stressful circumstances, when all else fails, 

practitioners are (at a minimum) humane and caring in their 

interactions with youths and others.

The description of the innovation also states the inclusion and 

exclusion criteria that define the population for which the 

innovation is intended. The criteria define who is most likely to 

benefit when the innovation is used as intended, and who is not 

likely to benefit. For example, Multisystemic Therapy (MST) is 

an evidence-based program that provides homebased treatment 

services for youths and their families (99). MST includes youths 

who are (a) serious juvenile offenders (b) at imminent risk of 

placement in residential care (incarceration) and (c) living with 

at least one parent or adult caregiver. MST excludes (a) youths 

who are actively psychotic or in need of crisis psychiatric 

hospitalization or stabilization and (b) youths who have a sole 

diagnosis of autism or pervasive developmental disorder (100).

Essential components

The second criterion for a usable innovation is a description of the 

identified essential components. For the purpose of developing a usable 

innovation, essential components are the features that must be present 

to say that an innovation exists in a given application. Essential 

components distinguish one innovation from another, and from 

standard practice. For example, Assertive Community Treatment 

(ACT) is an evidence-based program that provides intensive 

community-based treatment for individuals with severe mental 

illness (101–103). McHugo, Drake (104) describe the nine essential 

components of ACT as community locus, assertive engagement, 

high intensity, small caseload, continuous responsibility, staff 

continuity, team approach, multidisciplinary staff, and close work 

with support systems. In another example, the essential components 

of MST (99, 100) include finding the fit, positive and strength 

focused, increasing responsibility, present-focused, action-oriented & 

well-defined, targeting sequences, developmentally appropriate, and 

continuous effort (http://www.mstservices.com).

Operational definitions

The third criterion for a usable innovation is operational 

definitions of the essential components. Operational definitions 

turn concepts into actions (what practitioners do and say). 

Operational definitions are the basis for developing high levels 

of competence and reducing variability related to ineffective, 

incomplete, or inconsistent uses of innovations across 

practitioners. Operational definitions specify the activities 

minimally required to carry out each essential component of an 

innovation, that is, when, where, how, and what to do and say 

when interacting with others to carry out each essential 

component of an innovation. Operational definitions also may 

specify proscribed activities that interfere with the use of an 

essential component and must be avoided. An example of an 

operational definition is provided in the Appendix.

Operational definitions are advocated by Aarons, Hurlburt 

(105) who point to the need for a “high degree of procedural 

specificity in work activities.” And they are a good fit with the 

recommendations of Chinman, Imm (106) and Greenhalgh, 

Robert (31) to develop “innovation configurations” as described 

by Hall and Hord (107). Innovation configurations (practice 

profiles) provide specific examples of expected behavior related 

to each essential component of an innovation.

Fidelity assessment

The fourth criterion for a usable innovation is practical fidelity 

assessment where fidelity is strongly correlated (±0.70) with desired 

outcomes. A fidelity assessment is the product of usability testing 

where Doing a plan is assessed in the Study component and the 

assessment is related to outcomes. At the point where fidelity 

scores and outcome scores correlate at ±.70, then the fidelity 

assessment is sufficient to be used when attempting to replicate or 

scale the innovation. A fidelity assessment relates to the innovation 

philosophy, values, and principles; essential functions; and core 

activities that operationalize each essential function (108). The 

direct link between essential components and indicators of the 

presence and strength of those components means that a fidelity 

assessment always is specific to an innovation. A fidelity assessment 

is practical and can be done repeatedly in the context of typical 

usage of the innovation.

Thus, a usable innovation always has a fidelity measure to 

detect the presence and strength of the well-defined essential 

components of an innovation as it is used in practice. A strong 

correlation between fidelity of the use of the innovation and 

outcomes means that innovations that are used as intended 

(with high fidelity) reliably produce intended outcomes. This 

also means innovations that are not being used as intended 

(with low fidelity) produce poor outcomes or (sometimes) 

harmful outcomes (109). Therefore, users can expect that an 

innovation will be effective when used as intended.

An example of establishing a correlation is provided by 

Bedlington, Braukmann (110) [later published as Bedlington 

et al. (111)] who assessed teaching interactions, counseling 

interactions, and general social interactions between Teaching- 

Parents and youths in 14 Teaching-Family group homes. The 

Teaching-Parents were at various stages of their competency 

development and ability to use the Teaching-Family Model. 
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Data from direct observations in each home found, on average, 

teaching interactions occurred 20% of the time, social 

interactions 39% of the time, and counseling interactions 4% of 

the time. Youth delinquency outcomes were assessed using a 

standard measure. Teaching interactions correlated −0.86 with 

delinquency while social interaction and counseling interactions 

correlated −0.23 and −0.24 with delinquency. In addition, 

youth satisfaction with the fairness, helpfulness, effectiveness, 

pleasantness, and concern of their Teaching-Parents was 

assessed using standard individual youth interview protocols. 

Teaching interactions correlated 0.73 with youth satisfaction 

while social interaction and counseling interactions correlated 

0.20 and −0.14 with youth satisfaction. Teaching interactions are 

an essential component of the Teaching-Family Model and are 

highly correlated (−0.86 and 0.73) with socially significant 

outcomes. In this example, teaching is operationally defined, 

the teaching interaction is well specified and measurable, and 

the essential component is highly correlated with desired 

outcomes (i.e., internal validity was established).

In addition to the correlation data, it is helpful to contrast the 

outcomes for the top and bottom quintiles for fidelity. For 

example, the Washington State Institute for Public Policy (112) 

collected fidelity and outcome data for 25 therapists using 

Functional Family Therapy (FFT). FFT is an evidence-based 

program for providing treatment for adjudicated youth and their 

families (113, 114). Overall, there was a −0.61 correlation 

between fidelity and recidivism outcomes (number of youths 

who committed another felony offense during or after 

treatment). The quintile analysis found that youths in families 

treated by high fidelity (top 20%) FFT therapists had 8% 

recidivism and youths in families treated by low fidelity (bottom 

20%) FFT therapists had 34% recidivism. Recidivism for youths 

in the control group was 22%. Quintile data provide meaningful 

information for potential users of a usable innovation and add 

credence to the causal inference.

The necessity of knowing the essential components of 

innovations underscores the value of fidelity assessments in 

research when attempting to develop an innovation (science) 

and when attempting to use innovations to benefit others 

(service) (108).

Morals, ethics, judgement

Morals, ethics, and judgement may be defined as essential 

components of an innovation. Morals (what is right or wrong) can 

be assessed by asking recipients or others (e.g., family and 

community members) about the practitioners’ “appropriate” or 

“humane” or “respectful” behavior and recipient outcomes. Ethics 

(what is good or bad) might relate to assessing behavior related to 

professional guidelines pertaining to effective and individualized 

care. Judgement (wisdom; good sense) might be assessed by 

observing when, where, how, and with whom practitioners interact, 

and doing and saying the right thing at the right time with the 

right person. Moral, ethical, and judgement issues likely will arise 

during usability testing as repeated iterations and scaling expose 

the developers to a wider range of people and circumstances. For 

direct observation and rating of morals, ethics, and judgement, the 

fidelity assessors need to be prepared to make judgements about 

judgement – what it is and how to observe it and how to rate it.

For example, fidelity assessments for the Teaching-Family Model 

include items that assess clinical judgement when using the essential 

components of teaching. In the homebased application of Teaching- 

Family treatment, one item asks the fidelity assessors to rate, “How 

satisfied are you that the Family Specialist [the practitioner] 

perceives and responds to teaching opportunities throughout the 

visit (effective praise, intervening directly when needed, attending 

to and noticing ongoing behavior)?” For fidelity assessors, 

“satisfaction” is defined and calibrated during the development of 

assessors’ observation and rating skills, and routinely checked 

thereafter by calculating interobserver agreement between the two 

assessors who conduct an in-home visit (76, 115). During the 

development of assessors and periodically thereafter, the accuracy 

and quality of the comments accompanying a satisfaction rating 

also are the subject of discussion and agreement.

In another example, being positive and strength focused is an 

essential component of MST (116). MST asks family members to 

rate how the therapist behaved during a home visit, including 

questions related to judgement: “The therapist tried to 

understand how my family’s problems all fit together.” and 

“Family members and the therapist agreed upon the goals of the 

session.” With these questions, it is up to the family to define 

“understand” and “agreed upon” in their own terms and from 

their own perspectives.

Once the criteria for a usable innovation are met (i.e., the 

explicit criteria for “moving on”), the intensive development 

phase can end, and the research group can move on to using 

the innovation to advance science and to engage in scaling.

Usable innovations in practice

Meeting the four criteria for a usable innovation is preparation 

for being able to replicate and scale an innovation so that 

recipients can benefit more broadly. Usability testing takes extra 

time and effort up front, but developing a usable innovation 

saves time and effort and improves success when attempting to 

use implementation processes to put an innovation into practice.

For implementation and scaling, the essential components of a 

usable innovation are the foundation for each level of use. The 

essential components are known and produce intended outcomes, 

and it is that relationship that produces intended outcomes at each 

level of use – practitioner, organization, and system. Thus, the 

fidelity assessment can be relied on as the measure of successfully 

using the innovation and as a predictor of outcomes.

Logically, a practitioner uses an innovation so that each recipient 

can benefit from the essential components as the practitioner and 

recipient interact. In organizations, many practitioners use an 

innovation with fidelity and in systems many practitioners in many 

organizations use an innovation with fidelity. At each level, desired 

outcomes depend on high fidelity use of the essential components 

by each practitioner. The essential components do not change and 
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the fidelity assessment does not change, but the number of 

practitioners whose fidelity is assessed increases at each level from 

one user to many thousands of users employed in organizations 

and enabled by systems (55, 117, 118).

As the use of an innovation moves from one user to many 

thousands, practitioner change, organization change, and system 

change are based on using the essential components of an 

innovation so that desired (improved) outcomes can be realized 

now and in the future. At the practice level, fidelity is the test of 

the practitioners’ use of an innovation so that intended 

outcomes can be achieved. McIntosh, Mercer (119) studied 

26,655 fidelity assessments conducted annually over 5 years in 

5,331 schools located in 1,420 school districts in 37 states and 

found patterns in the fidelity assessments across years 

(sustainers, slow starters, late abandoners, rapid abandoners). 

Tommeraas and Ogden (117) documented the consistent high 

fidelity use of an evidence-based program with good outcomes 

for 10 years in Norway. And, Fixsen et al. (115) examined 

fidelity of the use of an innovation by all practitioners who were 

employed in a large residential treatment organization using the 

Teaching-Family Model as staff and leaders came and went over 

a period of 50 years. In these and other studies, fidelity provides 

a proximal indication that the essential components of the 

innovation are in use at an acceptable level by a practitioner.

At the organization level, fidelity is the test of implementation 

processes and administrative supports for the use of an innovation 

so that intended outcomes can be achieved. For example, 

organization change and sustained change in an organization 

was assessed using an “implementation quotient” measure (115). 

The measure combined data from the standard Teaching-Family 

Model fidelity assessment with data on staff tenure to document 

organization change. The combined data take into consideration 

practitioner competency development (fidelity) and availability 

of qualified staff as turnover occurs. The implementation 

quotient improved substantially (from 1.1 to 4.6 on a 5-point 

scale) during the eight years of intensive organization change 

(1975–1983) and was sustained (4.6) for 50 years (1975–2025). 

In another example, Glisson et al. (120) (a) randomly assigned 

adjudicated youth within each county in 14 rural Appalachian 

counties to a multisystemic therapy (MST) program or usual 

services and (b) randomly assigned counties to the ARC 

(Availability, Responsiveness, and Continuity) organizational 

intervention. Fidelity assessments ensured that each complex 

evidence-based innovation (MST and ARC) was being used and 

at sufficient strength to conduct a credible test. They found that 

the combination of evidence-based treatment (MST) and 

facilitative organization support (ARC) produced the best 

outcomes for adjudicated youths. In these examples, fidelity 

provides a strong indication that the essential components of 

the innovation are in use at an organization level.

At the system level, fidelity is the test of systemic conditions 

that enable many organizations to use implementation processes 

so that many more practitioners can use an innovation so that 

outcomes can be achieved on a meaningful scale. For example, 

to eradicate smallpox, in the 1960s surveillance teams were 

developed to identify outbreaks of smallpox and containment 

teams were developed to isolate and treat the infected and 

inoculate the exposed. These usable innovations were the result 

of usability testing conducted in Africa (121). For each team, 

fidelity was frequently assessed and promptly reported so that 

constant improvements could be made as the innovations were 

used in each country. At a national scale in India, hundreds of 

surveillance teams contacted 140,000 villages in one state in one 

month with fidelity assessed for each team. The last case of 

smallpox globally was found and treated in 1979. In another 

example, Ogden and colleagues (117, 122–127) describe the 

development of a system to establish, scale, and sustain fidelity 

and outcomes for evidence-based programs nationally in 

Norway. Ogden, Bjørnebekk (123) assessed the implementation 

processes that had been established for two innovations in the 

behavioral health system in Norway and Tommeraas and Ogden 

(117) reported the continuing high levels of fidelity and 

outcomes for 10 years. “Generations” of practitioners used the 

usable innovation with fidelity, and generations of children and 

families benefitted (126).

As these examples illustrate, with usable innovations the essential 

components are defined, present, and functional, and fidelity is the 

measure of their presence and strength at every level of use. This is 

not to say that other process and outcome measures are not needed 

as usable innovations are scaled to produce socially significant 

benefits. However, fidelity assessment always is the first measure to 

ensure the essential components-fidelity-outcomes link at the level 

of service delivery. Essential components are assessed with a fidelity 

measure and fidelity is highly correlated with outcomes. A usable 

innovation provides the information and confidence needed to 

implement and scale innovations so that populations can benefit.

Discussion

The processes to establish usable innovations are outlined to 

advance science and service. Usability testing is described as a 

systematic process to efficiently and effectively determine the 

essential components and to develop a fidelity measure for an 

innovation. Usability testing is the foundation for research to 

establish the internal validity (“the basic minimum without 

which any experiment is uninterpretable”) and external validity 

(“asks the question of generalizability”) of the innovation itself. 

A usable innovation meets the requirements for an innovation 

as outlined by McGrew et al. (96).

A usable innovation is important for resolving some of the 

persistent issues for using science in practice to benefit people 

and society. A usable innovation, by definition, has essential 

components that are known, are measured by a fidelity 

assessment, and are strongly correlated with beneficial outcomes. 

As an independent variable, a usable innovation provides a clear 

and replicable link to outcomes. With the strong link to 

outcomes established as a result of the usability testing process 

(108), usable innovations define the essential components that 

must be present in the “hard core,” leaving the non-essential 

components in the “soft periphery” that can be adapted (28, 31). 

High fidelity use of the essential components of a usable 
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innovation is not an option, it is a requirement for producing 

intended benefits. “Tailoring” and “adaptation” already have 

occurred as part of the usability testing process and the essential 

components are the result.

In group designs that require larger numbers of participants, the 

independent variable (i.e., the usable innovation) is well defined, 

fidelity assesses its presence and strength, and a major source of 

error variance is reduced or accounted for. As a dependent variable 

in studies of the use of innovations in practice, the fidelity 

assessment for a usable innovation provides a clear measure of the 

presence and strength of the innovation in use. Thus, if an 

implementation process (the independent variable) results in high 

fidelity use of an innovation, then there is evidence that the 

implementation process is effective. Science can advance more 

rapidly and confidently once usable innovations are established.

For decades it has been stated that the essential components of 

innovations are difficult to determine. Essential components do 

require time and attention beyond the original research to study 

an innovation and its outcomes. In recounting the remarkable 

history of invention (e.g., the transistor) and application (science 

to service in communication systems) at Bell Telephone 

Laboratories since the 1920s, Gertner (128) estimated that 

“pursuing an idea takes … fourteen times as much effort as 

having it” (p. 348). When “pursuing” an innovation, usability 

testing clarifies the essential components as they are established, 

tested, revised, re-established, and retested until fidelity is high 

and intended outcomes are achieved. The essential components 

of an innovation then can be relied on to discriminate good 

examples from poor examples, and one innovation from another.

Establishing usable innovations requires changing views of 

innovations and how they are developed. As Kurt Lewin (129, 130) 

noted with respect to organization change, the first step in the 

process (“unfreeze”) involves letting go of certain restricting 

attitudes so that preconceptions are altered and new ways of 

thinking (“change”) can lead to improved results. The new ways of 

thinking outlined in this paper need to become the standard way 

(“refreeze”) to establish usable innovations and contribute to the 

science of innovations. In this new way of thinking, the websites 

rating evidence-based innovations based on the rigor of the original 

research may point to innovations that are worth developing. Before 

attempting to use them with an expectation of improved benefits for 

others, the next step is subsequent research based on usability 

testing so that effective innovations can become usable innovations 

that can be replicated and scaled to benefit populations.

The usability testing process for developing usable innovations 

has direct relevance to the NIH Stage Model and the UK Medical 

Research Council guidelines. The usability testing process 

operationalizes the recommendations of the Medical Research 

Council to use iterative cycles to develop the intervention. The 

usability testing process also achieves many of the goals NIH 

envisioned for Stage I (intervention generation, refinement, 

modification, and adaptation and pilot testing), Stage II (efficacy 

testing), and Stage III (efficacy testing with real-world 

providers). Only when the usable innovation criteria are met is 

the research group ready for Stage IV (effectiveness research) 

and Stage V (dissemination and implementation research). 

Without high fidelity use of the essential components there is 

little chance of achieving the goal of the Stage Model, that is, to 

produce highly effective and scalable behavioral interventions 

that improve health and well-being.

To put something into effect, one time or at scale, the something 

must be known and repeatable. The examples of usable innovations 

in practice cited in this paper provide evidence of what is possible. 

Armed with usable innovations and with fidelity of the use of those 

innovations as the goal, then scaling can achieve desirable 

outcomes for whole populations. With usable innovations, the 

science to service gap can become the science to service pathway.
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Appendix

For the Teaching-Family Model, the Teaching-Parents 

(practitioners) use the teaching interaction to teach youths (and 

others) appropriate alternative behavior. Teaching is an essential 

component of the Teaching-Family Model along with relationship 

development, motivation systems, self-determination, and 

counseling. With teaching appropriate alternative behavior as an 

essential component of the Teaching-Family Model (81, 91), a 

teaching interaction is operationally defined as:

Qualitative Components 

○ Use a calm, caring speaking voice
○ Be enthusiastic and positive when praising
○ Be calm and matter of fact when offering corrective feedback
○ Stay in close proximity
○ Use polite and pleasant requests (please …, would you …)

Behavior Components 

• Initial positive statement 
○ Begin with a statement of praise, empathy, concern
○ Set a positive tone for the interaction

• Name the skill (use a concept label) 
○ The focus for the interaction

• Describe the inappropriate behavior (reactive teaching only) 
○ Give a specific description (a factual replay of what 

happened or was omitted)
○ Demonstrate what cannot be described (facial expressions, 

gestures)
○ Do not blame or mock the youth (be non-judgmental)

• Describe the negative consequence (reactive teaching only) 
○ Mention loss of access to privileges, points, checkmarks
○ State positive correction (ability to earn back half the loss 

by promptly practicing appropriate alternative behavior)

• Describe the appropriate behavior 
○ Restate the skill label
○ Provide a specific description (examples of what to do 

and say)
○ Demonstrate what cannot be described (voice tone, facial 

expressions)

• Give a rationale 
○ Make a brief, personal, believable statement about the 

likely consequences in environments important to the 

young person
○ Point out the short-term natural benefits of using the skill 

or harms of not using the skill
○ Link skill label, behaviors, and outcomes

• Request acknowledgement 
○ Check for understanding throughout the interaction

• Practice 
○ State skill label
○ Describe/demonstrate appropriate behavior components
○ Set up the practice “scene”
○ Act out the scene (role play)

• Practice feedback 
○ Give effective praise for parts of practice that went well
○ Provide corrective feedback for parts that need 

improvement
○ Repracticing to criterion until youth is comfortable with 

new skill
○ Reinforce positive consequences (positive correction: earn 

back half of any loss)
○ Restate benefits of using the skill in the future

• General praise 

○ Give praise for engaging in the interaction (cooperation)
○ Encourage the effort to learn
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