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Abstract
Use of evidence to inform clinical decisions has been shown to improve the quality and effectiveness of services. This 
study piloted an observational coding system for understanding providers and supervisors’ use of evidence in their clinical 
decision-making. The Action Cycle and Use of Evidence Behavioral Observation Coding System (ACE-BOCS) is based on 
Graham et al. (Contin Educ Health Prof 26:13–24, 2006) conceptual framework for knowledge management, which articu-
lates a sequence relevant to integrating evidence into decisions and actions, including identifying and selecting a problem 
and choosing, planning, and rehearsing a solution or action. Using the ACE-BOCS, two coders rated the extensiveness with 
which evidence was used to inform decisions made in clinical supervision sessions. In these clinical supervision sessions, 
supervisor-provider dyads discussed cases (N = 30; age range 8–19 years; 80% Latino/a or Hispanic ethnicity) that were 
identified as potentially being at risk for low treatment engagement in school mental health services. Results indicated that 
the ACE-BOCS can reliably and validly measure use of evidence and distinguish between strategic and indiscriminate use 
of evidence. The ACE-BOCS has value and utility for studying use of evidence, as it incorporates multiple actions related to 
service delivery and has the potential to be adapted for other aspects of mental healthcare decision-making beyond clinical 
supervision, as well as decision making within fields outside of mental health.
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The past 25 years have witnessed an increase in the role 
of science to guide practice (Chorpita and Regan 2009; 
Flaspohler et al. 2012; Shlonsky et al. 2011; Tseng and Nut-
ley 2014). Findings from multiple service sectors, includ-
ing education (e.g., Rones and Hoagwood 2000; Slavin 
et al. 2009), social welfare (e.g., Dawson and Berry 2002; 
Gershater-Molko et al. 2003), health (e.g., Darmstadt et al. 
2005; Vale et al. 2002), and mental health (Weisz et al. 2006; 
2013), have demonstrated consistently that some programs, 
interventions, or solutions are more effective than others. In 
the area of mental health care, this accumulation of positive 
findings has spurred policy that has increasingly prioritized 
mental health service delivery backed by evidence (e.g., 

Chambless and Hollon 1998; National Advisory Mental 
Health Council Workgroup on Child and Adolescent Mental 
Health Invention and Deployment 2001).

Despite these efforts, research evidence tends to be 
underutilized in usual care contexts (Gyani et al. 2014; 
Weiss et al. 2008). Attempts to bridge this science-practice 
gap have adopted a diverse set of strategies. One especially 
dominant paradigm has involved the implementation of 
evidence-based treatments (EBTs), whose ultimate strategy 
is to reproduce in a service context those therapeutic pro-
cedures that were demonstrated to be successful in research 
trials. This aim is typically pursued through fully-devel-
oped, manualized specification of those procedures, with 
implementation efforts ensuring that they are performed 
with fidelity to the manualized program, through various 
combinations of training, consultation, and practice meas-
urement (Fixsen et al. 2005; Greenhalgh et al. 2004; Real 
and Poole 2005). For example, efforts to implement an EBT 
for improving child anxiety might involve: (a) developing a 
treatment manual that delineates a specific set of therapeu-
tic procedures to be delivered in a specific sequence (e.g., 
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assess readiness for change in the first session, provide psy-
choeducation about anxiety in the second session, introduce 
exposures for anxiety in the third session, and so forth); (b) 
testing the efficacy of the treatment manual in a randomized 
clinical trial (e.g., comparing providers’ delivery of the treat-
ment manual for child anxiety with usual care); (c) [if found 
to be efficacious] training providers to deliver the treatment 
manual (e.g., holding workshops where treatment experts 
instruct providers on how and when to deliver the specified 
therapeutic procedures with their clients); and (d) monitor-
ing fidelity of the delivery of the treatment manual through 
consultation with treatment experts (e.g., assessing provid-
ers’ fidelity to the treatment manual and having treatment 
experts offer corrective feedback on the providers’ adherence 
to and competency delivering the treatment manual).

A related, long-standing paradigm seeking to connect sci-
ence and practice involves the “use of evidence” (UE; Leslie 
et al. 2014; McDonnell and Weatherford 2013; Ness 2010; 
Weiss 1977), which, although a complex construct with 
multiple definitions, is commonly defined as the application 
of knowledge gained from research studies to an imminent 
decision or set of decisions (Gray et al. 2014; Weiss 1979). 
Relative to strategies aiming to integrate science and prac-
tice through EBT implementation, the UE perspective is less 
concerned with the procedural specifications for applying 
findings of science and is more concerned with the consid-
eration of those scientific findings to inform decision-mak-
ing. Notably, opportunities to use evidence within mental 
health services extend far beyond selecting and delivering 
an EBT. These opportunities include behaviors that come 
before the intervention (e.g., using evidence to determine 
what the problem is and whether it requires treatment) as 
well as after (e.g., using evidence to determine how well 
the intervention is working and what to do if progress is not 
occurring). Moreover, UE is important not only in clinical 
practice, but also to treatment planning, clinical supervision, 
and mental health administration. For example, efforts to 
increase UE in mental health service delivery might involve: 
referencing the literature to identify therapeutic procedures 
supported by research evidence (e.g., distilling common 
practice elements from EBTs for child anxiety; Chorpita 
and Daleiden 2009); using research evidence to inform the 
sequence in which the therapeutic procedures should be 
delivered (e.g., determining that psychoeducation for anxi-
ety should be delivered before starting exposures, given the 
scientific literature on the role of psychoeducation in pro-
moting treatment engagement); evaluating the success of 
the therapeutic procedures by measuring clinical outcomes 
following implementation (e.g., monitoring progress through 
routine administration of a child anxiety measure) and com-
paring observed clinical outcomes with clinical outcomes 
that would be expected based on research evidence (e.g., 
comparing mid-treatment scores on a child anxiety measure 

with mid-treatment benchmarks for that measure), among 
other activities. Because the UE perspective focuses on the 
general application of evidence or research findings, it easily 
extends beyond a direct service realm, such that it is possible 
to examine the degree to which evidence is used in manage-
ment, policy meetings, or workforce development, to name 
but a few example contexts (Florin et al. 2012; Palinkas et al. 
2016; Triantafillou 2015). Across contexts, although UE is 
not as common as social scientists might hope, studies have 
elucidated facilitators and barriers to UE (e.g., mandates 
requiring research to inform decisions have been shown 
to increase UE, while inconclusive research findings and 
questionable external validity have been shown to inhibit 
UE; Weiss and Weiss 1981; Weiss et al. 2008); thus, more 
recent initiatives have focused on strategies to increase UE 
in various contexts.

Measurement

Given the increasing emphasis for science to inform ser-
vices, it is important to have strategies at hand to measure 
the degree to which science or research is used. To date, 
service providers, researchers, and policymakers have heav-
ily invested in developing and testing accountability tools 
related to EBT implementation. Measurement of UE as it 
relates to EBT implementation typically involves measuring 
practice fidelity, which is defined as the extent to which ser-
vices were implemented as intended (Forgatch et al. 2005; 
Perepletchikova and Kazdin 2005; Perepletchikova et al. 
2009) and emphasizes adherence to predetermined, specific, 
event-by-event procedures (e.g., Did a provider competently 
implement Practice A as the first event, according to its spec-
ified steps?). There are now dozens of self-report, provider-
report, and observational fidelity measurement instruments 
(e.g., McLeod and Weisz 2010), such that many EBTs have 
their own unique measurement approach to assess the integ-
rity of program implementation (Schoenwald et al. 2011).

Strategies to measure UE more generally (i.e., beyond the 
application of specific EBTs) are more limited than those 
strategies for evaluating EBT implementation (Gotimer 
and Crouse 2019). Recent efforts have in fact been made 
to measure UE within the context of mental health ser-
vices, with promising results. For example, Palinkas et al. 
(2016) measured how state and county mental health, child 
welfare, and juvenile justice system leaders acquire, evalu-
ate, and apply evidence through the Standard Interview for 
Evidence Use (SIEU), a 60-item, self-report measure that 
was developed based on a review of the literature on UE 
and interview and focus groups with mental health depart-
ment directors, child welfare directors, and probation offic-
ers. As another example, Wulczyn et al. (2015) assessed 
how child welfare agency staff used evidence to articulate 
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the presence and causes of a perceived problem, identify 
interventions for solving the problem, and assess the effec-
tiveness of the implemented solution. In addition, Brennan 
et al. (2017) evaluated how health policymakers engage 
with and use research through Seeking, Engaging with and 
Evaluating Research (SEER), a self-report measure with 15 
items informed by existing measures of organizational-level 
intent to use research and by consultation with researchers, 
policymakers, and knowledge exchange specialists. Notably, 
existing strategies for measuring UE typically rely on self-
report of the provider or another professional, and there is 
currently no general method for measuring UE from direct 
observation of practice, planning, or clinical supervision. 
Given the potential for UE measurement to extend beyond 
the application of specific EBTs programs, to be backwards 
compatible (i.e., to be compatible with older versions of an 
innovation) with EBT fidelity measures (i.e., the UE metric 
could serve as a proxy for many standalone fidelity measure-
ment systems), and to generalize to contexts beyond direct 
service, further attempts to develop UE measurement strate-
gies appear warranted.

To address this need, we therefore set out develop a 
generalized system that (a) could measure use of evidence 
through direct observation, (b) could span direct service 
activities as well as other activities such as supervision or 
management, and (c) was not specific to a particular treat-
ment or program, but rather referenced the relevant research 
literature more generally. Graham et al. (2006) have writ-
ten extensively about the application of knowledge in the 
context of the information management literature, and their 
model offered a highly relevant conceptual framework that 
guided our measurement development process.

One particular advantage to Graham’s model relative to 
many existing measurement strategies is that it positions 
UE or the use of knowledge (i.e., in this context, informa-
tion based on research evidence that is relevant to decision 
making; cf. Rowley 2007) within a stream of behaviors that 
Graham et al. (2006) refer to as an action cycle. Graham’s 
action cycle involves: (a) identifying a problem that needs 
addressing (e.g., identifying a client’s presenting problem); 
(b) identifying, reviewing, and selecting evidence relevant to 
the problem (e.g., administering standardized measures for 
assessing the presenting problem); (c) adapting the evidence 
to the local context (e.g., determining appropriate inform-
ants for completing standardized measures); (d) assessing 
barriers to using the evidence (e.g., considering provider 
competencies); (e) selecting, tailoring, and implementing 
interventions to promote the use of evidence (e.g., select-
ing and delivering therapeutic procedures for treating the 
presenting problem); (f) monitoring use of evidence (e.g., 
monitoring fidelity with which therapeutic procedures are 
implemented); (g) evaluating the outcomes of using evi-
dence (e.g., re-administering standardized measures and 

assessing progress); and (h) sustaining ongoing use of evi-
dence (e.g., planning for continued use or logical adaptation 
of therapeutic procedures). We contend that this action cycle 
context is especially important for measuring UE, because it 
can put a lens on the decision-making and behavioral ante-
cedents and consequences of UE. In other words, measure-
ment of what comes before and after, and not just UE itself, 
has the potential to illuminate not only when that evidence 
is used, but possibly also why it is used (or why not).

Although Graham’s action cycle is relevant to many con-
texts, using this framework to study UE within the context of 
clinical supervision may be particularly illuminating. Spe-
cifically, a variety of clinical decisions (e.g., how to concep-
tualize the case, which practices to use, how to prepare for 
the upcoming session) are often discussed in supervision 
(Bailin et al. 2018; Dorsey et al. 2018), making it a prime 
context for elucidating how mental health providers and their 
supervisors use evidence to inform their decision-making. 
Additionally, supervisors are a critical influence on provid-
ers’ knowledge, attitudes, and actions (Greenhalgh et al. 
2004) and can thereby be valuable resources for promoting 
the UE in mental health treatment delivery (e.g., Dorsey 
et al. 2013; Herschell et al. 2010).

Study Aims

This study involved a preliminary evaluation of a new obser-
vational coding system for evaluating UE, incorporating 
constructs relevant to the UE literature (Nutley et al. 2007), 
as well as selected constructs from Graham et al.’s (2006) 
action cycle. Specifically, our design objectives were for this 
system to: (1) reliably assess the UE and action cycle phases 
related to clinical decision making; (2) validly measure the 
UE and action cycle phases; and (3) detect strategic (i.e., 
using evidence that fits the problem and context; e.g., imple-
menting procedures supported by research for treating child 
anxiety with an 8-year-old presenting with anxiety) versus 
indiscriminate (i.e., using evidence without considering its 
applicability; e.g., implementing procedures supported by 
research for treating child anxiety with a 16-year-old pre-
senting with anxiety or an 8-year-old presenting with depres-
sion; Park et al. 2018) UE. This study focused specifically on 
clinical supervision (i.e., dyadic discussion between mental 
health service providers and their supervisors about indi-
vidual youth cases), given the potential for supervisors to 
enhance the UE in mental health service delivery and given 
that one of our aims was to develop a generalized system 
that could encompass a wide variety of service activities. 
This system was designed to be potentially useful for assess-
ing the quality of implementation across a wide variety of 
services and contexts and to help promote the integration of 
science and service in multiple service sectors.
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Method

Data were collected from a pilot study testing an inter-
vention for improving treatment engagement in school 
mental health services (Becker et al. 2019). Therefore, in 
Graham’s action cycle, the target problem was low treat-
ment engagement, the interventions related to practices 
for enhancing treatment engagement, and the evidence 
encompassed client-level data (i.e., youth and caregiver 
responses on a survey about treatment engagement) as well 
as research evidence (i.e., materials representing clinical 
procedures from the evidence base designed to enhance 
client treatment engagement). All study procedures were 
approved by the institutional review board of the Univer-
sity of California, Los Angeles as well as by the institu-
tional review boards of participating organizations that 
requested independent reviews.

Sample

Supervisor participants (N = 4) were employed by the Los 
Angeles Unified School District (LAUSD) School Mental 
Health Clinic and Wellness Center program. All supervi-
sors were female and averaged 43.25 (SD = 4.50) years of 
age. Two supervisors identified as White or Caucasian, one 
supervisor identified as Spanish, Hispanic, or Latino, and 
one supervisor identified as Black or African American. 
All supervisors were licensed by the state of California 
and had a master’s degree in social work. They had an 
average of 13.63 (SD = 4.71) years of full-time clinical 
experience since obtaining their highest degree, and 15.00 
(SD = 3.37) years of experience working for the LAUSD.

Provider participants (N = 17) were also employed by 
the LAUSD. Of these providers, 59% were Spanish, His-
panic, or Latino, 24% were White or Caucasian, 12% were 
Asian, and 6% were Black or African American. Provid-
ers were predominantly female (94%) and averaged 36.56 
(SD = 6.83) years of age. All providers had obtained their 
master’s degree in social work; 35% were licensed by 
the state of California, and the remainder were working 
toward their licensure. Providers had an average of 9.35 
(SD = 6.35) years of clinical experience since earning their 
highest degree, and 9.36 (SD = 8.51) years of experience 
working for the LAUSD.

For this study, three supervisors provided clinical 
supervision to four providers each, and one supervisor 
provided clinical supervision to five providers. Providers 
received clinical supervision from their usual supervisor 
with whom they met regularly outside of the study. Each 
supervisor was based out of a different school mental 
health clinic or wellness center in the LAUSD; providers 

and their supervisors were located at the same school men-
tal health clinic or wellness center.

Action Cycle and UE Behavioral Observation Coding 
System (ACE‑BOCS)

The ACE-BOCS (Chorpita et al. 2018) is an observational 
coding system designed to evaluate the UE in service 
activities.

Step 1: Code Development The process of developing 
codes for the ACE-BOCS began with referencing Graham 
et al. (2006) conceptual framework for translating knowl-
edge into action. Phases of Graham et al.’s (2006) action 
cycle that were relevant to UE were identified. Some action 
cycle phases were elaborated upon in the ACE-BOCS for 
increased applicability to service activities. For example, 
Graham et al. (2006) phase of “selecting, tailoring, and 
implementing an intervention” was divided into referenc-
ing the evidence base on interventions, choosing an inter-
vention, planning the intervention, preparing for applica-
tion, and using the intervention. The resulting ACE-BOCS 
codes were: (1) identify problem(s) that need addressing, 
and select problem to address; (2) consider context for adapt-
ing knowledge; (3) inquire about challenges for applying 
research evidence to case; (4) refer to relevant evidence base; 
(5) choose practice(s) for addressing selected problem(s); 
(6) plan intervention; (7) prepare for application by review-
ing or rehearsing practice(s); (8) use practice(s); (9) plan to 
measure if practice was used; (10) plan to measure outcomes 
following practice use; and (11) revisit practice use and out-
comes over time. The basic structure of the ACE-BOCS is 
displayed in Fig. 1.

Step 2: Scoring Strategy The ACE-BOCS scoring strat-
egy involves extensiveness ratings designed to measure the 
degree to which evidence was used to inform each phase of 
the action cycle. Extensiveness ratings range from 0 (not 
present) to 5 (present with extensive UE). For example, 
consideration of multiple informants’ scores on standard-
ized assessment measures to identify a problem that needs 
addressing would be captured under the identify/select prob-
lem code with an extensiveness rating of 5. Table 1 provides 
the name and definition of each code, as well as anchors for 
low and high extensiveness ratings.

Step 3: Manual Development Next, a coding manual 
was developed, and one graduate student and one postdoc-
toral scholar independently coded 10 digital recordings of 
clinical supervision. Coders met weekly to review, discuss, 
and refine the ACE-BOCS manual. Following completion 
of this pilot coding phase, a final version of the ACE-BOCS 
manual (Chorpita et al. 2018) was produced.

This coding manual supplemented an engagement code-
book that included 5 broad categories of engagement chal-
lenges (i.e., relationship, expectancy, attendance, clarity, 
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homework/participation) and 12 engagement procedures 
from the empirical literature that were well-suited to address 
these concerns (e.g., positive expectation setting, psychoe-
ducation; Becker et al. 2018). We mention this supplemental 
codebook here because UE related to problem identification 
and intervention selection and application requires a speci-
fied target or focus, yet a detailed understanding of these 
supplemental codes is not required for interpretation of the 
ACE-BOCS. (We direct the interested reader to (Becker 
et al. 2019) for a more detailed description of the engage-
ment materials).

Coding Sample

Thirty digital recordings of clinical supervision were 
coded using the ACE-BOCS. In each clinical supervision 
recording, a supervisor-provider dyad discussed a case 
that was identified by their provider to be potentially at 
risk for low treatment engagement. Thus, all of the ACE-
BOCS codes were anchored to supervisors and providers’ 
UE and actions related to detecting engagement problems 
and creating a plan to improve engagement. The clinical 
supervision session immediately following identification 
of these cases was recorded. Each supervisor-provider 

dyad recorded treatment planning discussions about either 
one case (n = 4 dyads) or two cases (n = 13 dyads), for a 
total of 30 youth cases. Youth ranged in age from 8 to 
19 years (Mean = 13.71, SD = 3.06), and were predomi-
nantly of Latino/a or Hispanic ethnicity (80%); 17% iden-
tified as White or Caucasian, and 3% identified as Black 
or African American. Half of the youth participants were 
males. Most youth reported that English was their pri-
mary language (67%); 30% of youth reported that Spanish 
was their primary language. Clinical supervision session 
recordings ranged in time from 2:36 to 25:33 (M = 11:45, 
SD = 5:52) minutes.

Coding Procedure

Two coders (one graduate student, one postdoctoral scholar) 
received training on the ACE-BOCS. Coder training con-
sisted of reading the coding manual, reviewing segments of 
digital recordings, and practicing code application. Coders 
then independently coded two digital recordings of clinical 
supervision per week and met weekly to discuss any issues 
and to prevent coder drift, until all 30 digital recordings were 
double-coded.

Fig. 1   Basic structure of the 
action cycle and use of evidence 
behavioral coding system 
(ACE-BOCS)
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Data Analyses

To determine whether the ACE-BOCS could reliably 
assess evidence use and action cycle phases, two-way 
mixed, consistency intraclass correlation coefficients 
(ICCs) were used to evaluate inter-rater reliability of 
extensiveness ratings for each code. Based on standards 
set by Koo and Li (2016), ICCs above .90 would be reflec-
tive of “excellent” agreement between coders.

Preliminary validity of the ACE-BOCS was evaluated 
through bivariate Pearson correlations examining the 
association between extensiveness ratings for each code. 
Given that the UE in one direct service task is conceptual-
ized to be associated with the UE in another direct service 
task (e.g., Graham et al. 2006), it was expected that ACE-
BOCS codes would have positive correlations. In addition, 
it was expected that these correlations would be moderate 
in strength, as the ACE-BOCS codes were developed to 
measure distinct aspects of evidence use and action cycle 
phases. Preliminary validity was also assessed using 
descriptive statistics, such that varying extensiveness rat-
ings across codes would support the design objective of 
measuring distinct aspects of evidence use and action 
cycle phases. Specifically, given previous research indicat-
ing that mental health providers infrequently use evidence 
in their clinical decision-making (Gyani et al. 2014), it was 
expected that extensiveness ratings across codes would be 
low. However, it was expected that extensiveness ratings 
for certain codes would be higher than others. For exam-
ple, extensiveness ratings for the identify/select problem 
code were anticipated to be higher than extensiveness 
ratings for the plan to measure outcomes code, as stud-
ies suggest that mental health providers occasionally use 
standardized assessment measures at intake (Jensen-Doss 
and Hawley 2011) but rarely use such measures to monitor 
treatment progress (Jensen-Doss et al. 2018).

Lastly, descriptive statistics were used to depict how the 
ACE-BOCS can differentiate strategic (i.e., using evidence 
that fits the problem and context) versus indiscriminate 
(i.e., using evidence without necessarily considering its 
applicability) UE. Specifically, we examined the number 
of cases where the selected engagement practice fit the 
selected engagement problem (i.e., strategic UE; e.g., 
a practice supported by research for improving therapy 
attendance was chosen for a case with attendance prob-
lems) and the number of cases where the selected engage-
ment practice did not fit the selected engagement prob-
lem (i.e., indiscriminate UE; e.g., a practice supported by 
research for improving therapy attendance was chosen for 
a case with regular attendance but inconsistent homework 
completion or for a case with no engagement problems).
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Results

Inter‑rater Reliability

As seen in Table 1, inter-rater reliability for 7 of 11 codes 
was in the excellent range. ICCs could not be calculated for 
four codes (i.e., consider context for adapting knowledge, 
plan to measure practice, review UE and its effect, and use 
practice) because extensiveness ratings for these codes were 
zero across all digital recordings. Of note, some of these 
codes (e.g., review UE and its effect; use practice) were not 
relevant to a single supervision discussion from the early 
stages of a youth’s treatment, so the absence of these action 
cycle phases was consistent with expectations. It was also 
expected that some of these codes might pertain to multiple 
supervision discussions (e.g., reviewing UE and its effect) 
or to activities outside of clinical supervision (e.g., practice 
use would be observed in treatment sessions as opposed to 
supervision).

Preliminary Validity

Results revealed several moderate, positive correlations 
between extensiveness ratings of codes in ways that were 
conceptually sound, which indicate that ACE-BOCS 
codes measure related but distinct constructs (Table 2). 
For example, identifying and selecting a problem that 
needs addressing was moderately, positively correlated 
with inquiring about challenges for applying research 
evidence to a case (r = .47, p < .01), referring to the rel-
evant evidence base for a case (r = .68, p < .01), planning 
the intervention (r = .47, p < .01), and preparing for the 
application of that intervention (r = .46, p < .01). In other 
words, each of the action cycle and UE indicators are part 

of a behavioral sequence that would be expected to fol-
low after a supervisor and provider identify and select an 
engagement problem to target. Most of the other codes 
also demonstrated multiple positive correlations with other 
codes. The one exception was that planning to measure 
outcomes following practice use was not associated with 
any other action cycle or UE codes, which might suggest 
that this behavior is not part of the regular repertoire of 
clinical behaviors for supervisors and providers.

Results showed that extensiveness ratings ranged from 
1.00 (plan to measure outcomes) to 3.04 (plan interven-
tion) (Table 2). The range of these extensiveness ratings 
are consistent with the literature on the limited UE in usual 
care settings (e.g., Gyani et al. 2014) and provide further 
support that the ACE-BOCS codes measure distinct con-
structs. Additionally, codes representing behaviors that 
other studies have found to be infrequently observed in 
usual care settings (e.g., plan to measure outcomes, pre-
pare for application; Bailin et al. 2018; Jensen-Doss et al. 
2018) were shown to have the lowest extensiveness ratings.

Strategic Versus Indiscriminate UE

Results showed that supervisor-provider dyads discussed 
a practice from the research evidence base (e.g., Psychoe-
ducation, Goal Setting) for 18 (60%) cases, discussed an 
engagement problem but no practice for 6 (20%) cases, and 
discussed neither an engagement problem nor practice for 
6 (20%) cases. Although supervisors and providers used 
evidence to inform their practice identification and selec-
tion for 18 cases, they only used evidence strategically 
for 15 of those cases (i.e., discussed an evidence-based 

Table 2   Correlations between extensiveness ratings for action cycle and use of evidence codes

**p < .01, *p < .05

Action cycle codes Use of evidence codes

Identify/
select prob-
lem

Inquire 
about chal-
lenges

Plan to meas-
ure outcomes

Refer to evidence Choose practice Plan intervention Prepare for 
application

Identify/select problem 1.00 .47** .18 .68** .76** .47** .46**
Inquire about challenges – 1.00 .24 .35 .37* .48** .38*
Plan to measure outcomes – – 1.00 .00 .16 .12 -.13
Refer to evidence – – – 1.00 .75** .38* .65**
Choose practice – – – – 1.00 .54** .52**
Plan intervention – – – – – 1.00 .73**
n Cases Code Observed 24 17 1 12 18 16 15
Code Observed Mean (SD) 2.75 (.63) 3.00 (1.41) 1.00 2.50 (.80) 1.89 (.72) 3.04 (1.05) 1.43 (.60)
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practice that was indicated for the selected problem). 
For the remaining three cases, supervisors and providers 
engaged in indiscriminate UE. Specifically, for two cases, 
supervisor-provider dyads discussed a practice that was 
not supported by research evidence for the selected prob-
lem1 (e.g., providing Psychoeducation about mental health 
services for a client who is attending therapy infrequently; 
cf. Becker et al. 2018); for the last case, the supervisor-
provider dyad discussed a practice for a problem that was 
not found to be clinically-impairing (e.g., considering 
Goal Setting to address problems with in-session partici-
pation for youth who is actively engaged in treatment). 
Such results indicate that the ACE-BOCS can differen-
tiate between strategic and indiscriminate UE and lend 
insights into how service providers may be using evidence 
indiscriminately.

Discussion

This paper presents findings related to the development of 
an initial observational coding system for measuring the UE 
in clinical supervision. The ACE-BOCS is based on relevant 
constructs from the UE literature (Nutley et al. 2007) and 
from Graham et al.’s (2006) action cycle and was developed 
to be the first generalized system for measuring UE and 
action cycle phases in direct service and related activities 
using behavioral observation.

Results from our inter-rater reliability analyses indicate 
that the ACE-BOCS is a reliable resource for evaluating the 
UE and action cycle phases in clinical supervision. Such 
results indicate that UE can be quantified through direct 
observation, which extends the possible options for evalu-
ating UE beyond self-reports of providers or other profes-
sionals (e.g., Palinkas et al. 2016). Given the advantages 
of observational coding (McLeod et al. 2013), this system 
may serve as a valuable tool for objectively assessing UE 
and may illuminate additional opportunities for enhancing 
the quality of mental health services (e.g., evaluating how 
providers actually use evidence to inform their clinical deci-
sions to supplement existing measures on perceived UE). 
Although extensiveness ratings across action cycle and UE 
codes were typically low, they varied across our sample 

of 30 digital recordings of clinical supervision—suggest-
ing that the ACE-BOCS is sensitive to the content of these 
activities. These findings illustrate the potential for the ACE-
BOCS to evaluate UE in a variety of activities related to 
direct service delivery. This information can contribute to 
existing knowledge about the implementation of evidence-
based assessment and treatment procedures by elucidating 
how evidence is used to inform these clinical activities. 
Through better understanding how evidence informs ser-
vice delivery, we can develop supports for encouraging the 
UE across many clinical decisions to enhance the quality of 
mental health services.

Results also showed moderate to strong positive correla-
tions between many of the ACE-BOCS codes. For example, 
the extent to which supervisors and providers identified and 
selected a problem that needed addressing was associated 
with nearly all other action cycle and UE codes. These find-
ings highlight the potential utility of the ACE-BOCS to 
expand current knowledge about UE. That is, based in part 
on Graham et al.’s (2006) action cycle, the ACE-BOCS fea-
tures a set of actions related to direct service delivery, which 
can be studied and elucidated through use of this system. For 
instance, the ACE-BOCS can be used to help determine the 
occurrence of behaviors related to direct service delivery 
(e.g., How often do providers identify a problem that needs 
addressing? How often do providers review or rehearse an 
intervention before implementation?), understand patterns of 
behaviors (e.g., Do providers tend to make plans for measur-
ing both practice delivery and outcomes in a single activ-
ity?), and illuminate barriers or facilitators to using evidence 
(e.g., How likely are providers to use an evidence-informed 
practice if no problem was identified?).

Additionally, results indicate that the ACE-BOCS has 
the potential to differentiate between strategic and indis-
criminate UE. Specifically, the ACE-BOCS was designed 
to be paired with a supplemental codebook of problems 
and corresponding solutions, in order to facilitate assess-
ment of whether evidence is being used strategically (e.g., 
whether a chosen solution is supported by research to 
address an identified problem, such as treatment engage-
ment in the current study)—particularly in instances 
when the problem that needs addressing is not fixed, such 
as in usual care or in the delivery of dynamic or principle-
based interventions. For instance, as shown in our results, 
providers chose an evidence-informed solution for nearly 
half of the cases in the sample. However, for a portion of 
these cases, the chosen evidence-informed solution was 
not indicated for the identified problem. In other words, 
consideration of the empirical linking of problems and 
solutions yielded a different determination about the UE 
(i.e., indiscriminate versus strategic UE, respectively). 
Accordingly, it is important for any supplemental code-
books being used with the ACE-BOCS to contain (1) a 

1  The ACE-BOCS is intended to measure, among other actions, iden-
tification of a problem that needs addressing, identification of a prac-
tice, and match between the identified problem and practice as well as 
several other “use of evidence” behaviors. Match between the iden-
tified problem and practice should be determined based on the best 
available evidence (e.g., randomized clinical trials, theory, provider 
expertise, etc.). However, mismatch between the identified problem 
and practice does not necessarily mean that the identified practice is 
not effective for treating the identified problem—only that existing 
evidence does not support that practice for addressing that problem.
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list of problems, (2) a list of solutions, and (3) empiri-
cally linking of problems and solutions (e.g., research 
supports Solution A to address Problem A)—as a focus on 
only problems or only solutions may result an obscured 
index of service quality. The identification of evidence-
informed solutions for problems of interest and empirical 
linking of problems and solutions may be accomplished 
through approaches such as the distillation and match-
ing model, which distills common features of successful 
solutions (e.g., practices from EBTs) and matches those 
features to specific problems (e.g., the distillation and 
matching model indicates that exposure is a common fea-
ture of EBTs for anxiety) (Chorpita and Daleiden 2009; 
Chorpita et al. 2005).

By designing the ACE-BOCS to be paired with a sup-
plemental codebook of problems and corresponding solu-
tions—rather than embedding problem and solution codes 
into the coding system—the ACE-BOCS can be easily 
adapted for use in a variety of contexts. For example, 
the ACE-BOCS could be paired with a supplemental 
codebook of mental health problems and correspond-
ing solutions to illuminate opportunities for encourag-
ing UE in the delivery of psychotherapy in usual care 
contexts and for better integrating research and practice. 
For instance, the code of identify/select problem could 
evaluate use of evidence-based assessment techniques for 
various mental health problems, with use of standardized 
assessment measures and data from multiple informants 
contributing to higher extensiveness ratings. For further 
detail, separate extensiveness ratings could be assigned 
to each mental health problem under investigation. As 
an example, a provider might use a validated self-report 
measure and a structured interview to assess for depres-
sion, yielding a high extensiveness rating for identify-
ing depressive problems, but might rely on information 
from the phone screen to assess for mania, yielding a low 
extensiveness rating for identifying manic symptoms. The 
ACE-BOCS could also be used in educational settings to 
plan curricula for the upcoming academic year, if paired 
with a supplemental codebook of academic problems and 
corresponding solutions. For instance, the code refers to 
evidence could evaluate the extent to which material for 
planning successful curricula was referenced, with con-
sideration of information from multiple sources (e.g., 
journal articles, chapters, past school curricula) con-
tributing to higher extensiveness ratings. Although this 
study and these examples represent only a snapshot of the 
ACE-BOCS, the potential scope of this coding system is 
promising. We encourage professionals in other fields to 
test whether the ACE-BOCS may be a feasible and reli-
able option for measuring UE and action cycle phases in 
their contexts.

Limitations

This study has several strengths, including its evaluation 
of a new strategy for measuring the UE that (a) adds to 
the presently limited measurement options for assessing 
UE in direct service activities (Gotimer and Crouse 2019); 
(b) uses direct observation, which is the gold standard for 
measuring behaviors (McLeod et al. 2013); and (c) is not 
specific to a particular treatment or program; however, 
some limitations should be noted. For instance, although 
this coding system was found to be reliable for evaluating 
UE using digital recordings of clinical supervision, it is 
currently unknown whether this coding system would dem-
onstrate similar reliability using different sources of infor-
mation (e.g., direct interactions, notes) or different sets 
of problems and corresponding solutions. Additionally, 
because four codes (i.e., considers context for adapting 
knowledge; plans to measure practices; reviews UE and its 
effect; uses practice) were never observed in our sampling 
of 30 supervision sessions, inter-rater reliability could 
not be calculated and, accordingly, the reliability of these 
codes remains unknown. Future research should there-
fore apply the ACE-BOCS to a larger sample of behav-
iors, such as other direct service or supervision activities, 
management, policy meetings, or workforce development, 
to not only test this coding system’s ability to measure 
UE in other contexts but to also increase the likelihood of 
observing all of the ACE-BOCS codes. Another limitation 
is that this study’s assessment of validity did not involve 
a comparison between ACE-BOCS extensiveness ratings 
and scores from other measures of UE. To date, few meas-
ures of UE have been developed, and no supplementary 
UE measurement strategies were employed in the current 
study. It would thus be worthwhile for future research 
to apply the ACE-BOCS alongside other strategies for 
measuring UE to assess the construct validity of this cod-
ing system. Additionally, the UE in clinical supervision 
described in this study should be interpreted with caution, 
as the coding sample consisted of only one to two super-
vision session recordings per supervisor-provider dyad, 
with discussions that could be as short as a few minutes in 
duration. It is unknown whether these supervision sessions 
are reflective of supervisors and providers’ typical supervi-
sion; however, the purpose of this study was to evaluate 
the ACE-BOCS as an observational coding strategy for 
measuring UE rather than to describe UE in clinical super-
vision. Given results indicating that the ACE-BOCS may 
be a feasible and reliable strategy for measuring UE, future 
research should apply the ACE-BOCS to a larger sample 
of direct service activities, including clinical supervision, 
to explore UE in those contexts. As we await those stud-
ies, however, this preliminary investigation of the ACE-
BOCS indicates that this coding system can reliably detect 
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UE in recorded interactions, presenting a new option for 
measuring and studying UE in a potentially wide variety 
of contexts.

Conclusion

UE holds great promise for connecting science to practice. 
However, few instruments for measuring UE currently exist, 
and all of those rely on providers or other professionals’ self-
report. The ACE-BOCS was designed as an observational 
coding system to feasibly and reliably evaluate UE across 
direct service activities. As discussed, such a coding system 
has the potential to serve as a proxy for many standalone 
fidelity measurement systems, yield an index of service qual-
ity for usual care and the delivery of dynamic or principle-
based interventions, and encompass many service-relevant 
activities (e.g., direct intervention, supervision). Within the 
context of mental health service delivery, the ACE-BOCS 
has the potential to evaluate the use of evidence in clinical 
activities ranging from assessment to EBT delivery and sus-
tainment and to identify opportunities for encouraging the 
integration of research and practice. Given the promise of 
this system, we hope that the ACE-BOCS will help to extend 
current knowledge about UE in mental health and beyond.
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