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Abstract

Background
As the most common setting where youth access behavioral health services, the education sector
frequently employs training and follow-up consultation as cornerstone implementation strategies to
promote the implementation of evidence-based practices (EBPs). However, these strategies alone are not
su�cient to promote desired implementation (e.g., intervention �delity) and youth behavioral health
outcomes (e.g., mitigated externalizing behaviors). Theory-informed pragmatic pre-implementation
enhancement strategies (PIES) are needed to increase the yield of training and consultation. Speci�cally,
social-cognitive theory explicates principles that inform the design of PIES content and specify
mechanisms of behavior change (e.g., "intentions to implement"; ITI) to target to increase providers'
responsiveness to training and consultation.

Methods
This triple-blind parallel randomized controlled trial preliminarily examined the e�cacy of a pragmatic
PIES based on social-cognitive theories (SC-PIES) to improve implementation and youth behavioral
outcome from universal EBPs in the education sector. Teachers from a diverse urban district were
recruited and randomly assigned to either the treatment (SC-PIES; n treatment = 22) or active control
condition (administrative meeting; n control = 21). Based on the condition assigned, teachers received the
SC-PIES (or met with administrators) before EBP training. We assessed teachers' ITI, intervention �delity,
and youth behavioral outcome (academic engagement as an incompatible behavior to externalizing
disorders) at baseline, immediately after training, and six weeks afterward.

Results
A series of ANCOVAs detected sizeable effects of SC-PIES, where teachers who received SC-PIES
demonstrated signi�cantly larger improvement in their ITI, intervention �delity, and youth behaviors as
compared to the control. Conditional analyses indicated that teachers’ ITI partially mediated the effect of
SC-PIES on intervention �delity, which in turn led to improved youth behaviors.

Conclusions
Findings suggest that theory-informed pragmatic PIES targeting providers' ITI can potentially boost their
responsiveness to implementation strategies, as re�ected in improved implementation behaviors and
youth behavioral health outcomes. The results have implications for targeting motivational mechanisms
of behavior change and situating implementation strategies at the intersection between preparation and
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active implementation stages of an implementation process. Limitations and implications for research
and practice are discussed and extended to general youth behavioral health settings.

Trial registration:
Clinicaltrials.gov: NCT05240222. Registered on: 2/14/2022. Retrospectively registered.
https://clinicaltrials.gov/show/NCT05240222

Contributions To The Literature
Pragmatic pre-implementation enhancement strategies (PIES) grounded in social-cognitive theory
have the potential to increase the yield of training and consultation on providers’ implementation
behaviors and service recipient outcomes.

This study contributes to the growing body of research advocating that implementation strategies
should be developed and tested to operate on speci�c malleable mechanisms of behavior change
(e.g., intentions to implement) and that implementation strategies can be both pragmatic and
effective.

This study highlights the importance of situating motivation-focused implementation strategies at
the immediate intersection of the preparation and active implementation stages of the
implementation process.

Background
Across virtually every service sector, training and follow-up consultation are cornerstone implementation
strategies designed to promote provider uptake and use of evidence-based practices (EBPs; 1). While
training and consultation are essential implementation strategies, there is mounting evidence indicating
that these strategies alone are insu�cient to translate what is known to work in research into routine
practices that ultimately improve service recipient outcomes (2, 3). Pre-implementation enhancement
strategies (PIES) that complement and increase the yield of training and follow-up consultation are
needed, particularly ones that are pragmatic and theoretically informed to target precise mechanisms of
behavior change (4, 5). PIES that bolster the yield of implementation strategies is especially needed in the
context of youth behavioral health where many youth in need of care do not access quality prevention or
treatment services even though numerous EBPs exist (6, 7). The education sector is one of the best
settings to develop and test PIES as it is the most common setting where youth access behavioral health
services (8, 9, 10). With a triple-blind parallel randomized controlled trial, this study aimed to test a
pragmatic PIES designed with principles rooted in social-cognitive theories (SC-PIES) as a complement to
EBP training and follow-up consultation to enhance teachers’ intentions to implement and
implementation outcomes in the service of producing better youth behavioral health outcomes in the
education sector.
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Youth Behavioral Health and EBPs in the Education Sector
As a prevalent and impactful youth behavioral health problem, externalizing behavioral disorder and its
prevention and treatment remain top priorities for policymakers, researchers, and healthcare
professionals in the education sector (11). Externalizing behavioral health problems are outer-directed
behaviors that harm relationships with others and violate social norms and rules (12). Youth who exhibit
externalizing behavioral problems are likely to experience negative outcomes, including academic
di�culties (13), strained relationships with others (14), elevated risk for dropout (15), substance abuse
(16), repeated exposure to exclusionary discipline practices and contact with the juvenile justice system
(17). To prevent these untoward outcomes, researchers have established several EBPs for use in the
educational sector. For example, proactive classroom behavior management (PCBM) includes a suite of
EBPs that are prevention-oriented and aim to promote high levels of behavioral engagement in class as
incompatible with externalizing behavior problems (18). Extant research has established the
effectiveness of various PCBM practices for consistent use by teachers in the context of classrooms
where youth spend signi�cant amounts of time (19). PCBM practices promote youth’s behavioral and
academic success in class that leads to short-term success in school (e.g., reduced externalizing
behaviors, increased academic achievement, and school engagement; 20,21). These short-term outcomes
are determinants of longer-term bene�cial outcomes that reach into adulthood (22). Although
PCBM practices have been disseminated through multiple outlets (e.g., refereed journals, books, and
media outlets), passive implementation efforts have proven insu�cient to produce scalable changes in
teachers’ delivery of PCBM practices (23). 

Teachers as Primary Implementers with Varied Response to
Training and Consultation
In the education sector, the implementation of universal, prevention-oriented EBPs targeting youth
behavioral health outcomes are primarily the responsibility of classroom teachers who spend the most
time during the school days interfacing with youth (5).  For this reason, teachers are the recipients of
training and consultation, which are the most common implementation strategies used to promote
teachers’ uptake and delivery of universal EBPs (3). While training and follow-up consultation are
considered core implementation strategies, these strategies alone are insu�cient to produce quality and
consistent implementation across implementers. For example, didactic trainings are necessary to
increase knowledge of practices, but they are ineffective alone in producing changes in teachers’
classroom practices (24). Moreover, teachers may demonstrate resistance or ambivalence to change
when receiving follow-up support such as consultation (5). 

As primary implementers, teachers' motivation plays an instrumental role in determining whether they will
respond to training and follow-up consultation to initially adopt then persist towards using an EBP with
�delity (25). Indeed, teachers are a heterogeneous group of implementers who vary signi�cantly
according to motivational factors that in�uence whether they are likely to adopt new practices as part of
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their regular classroom routines (26,27). Variability in motivational determinants of change exists
regardless of whether teachers work in school settings with optimal organizational determinants in place
(e.g., supportive leadership, quality training, and coaching; 28). Therefore, there is a need for
complementary pre-implementation strategies that occur before training and consultation to target
motivational determinants of behavior change to enhance teachers’ responsiveness to training and
consultation (29).

Pre-Implementation Enhancement Strategies to Improve
Responsiveness to Training and Consultation
Theory-informed and pragmatic pre-implementation enhancement strategies (PIES) offer promise as
complementary strategies that can increase the yield of training and follow-up consultation on both
implementation and youth behavioral health outcomes. PIES occur before more active implementation
supports such as training and consultation. EBP training and consultation more directly focus on
increasing providers' knowledge of and follow through with speci�c practices. A common implicit
assumption of training and consultation is that providers are already motivated to change their
behaviors. However, this is not always the case. PIES occur before providers participate in training and
consultation activities and are designed to motivate and prime providers to engage and respond more to
active implementation strategies. Essentially, PIES sits at the immediate intersection of the preparation
and active implementation phases of an implementation process (30).

Consistent with recommendations for developing implementation strategies (31), the development of
PIES should be grounded in theory to ensure the content targets precise motivational mechanisms of
behavior changes before receipt of training and consultation. Theoretically, effective PIES can enhance
providers’ motivational mechanisms (e.g., intention to implement), which in turn improve their
responsiveness to EBP-speci�c implementation strategies (e.g., training and consultation) that lead to
enhanced implementation outcomes (e.g., adoption, �delity) that ultimately optimize youth behavioral
outcomes. 

Use of Social-Cognitive Theory to Develop and Test PIES
Applied social-cognitive theory and research offer principles and evidence that could inform the
development of pragmatic and effective PIES (32). In the context of implementation, strategies informed
by social-cognitive theory could serve to alter teachers' perceptions and motivation regarding the uptake
and use of EBPs, in the context of actively acquiring knowledge about them (training) and participating in
ongoing support and feedback to deliver them with �delity (consultation). Social-cognitive research
suggests that implementers’ behavioral intentions are malleable mechanisms of behavior change that
can be targeted via intervention (33). The Theory of Planned Behavior (TPB; 34,35) is a widely
established social-cognitive theory that has been used to predict and target behavior change (36). The
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central tenet of the TPB is that one of the best predictors of behavior is a person’s behavioral intentions.
Behavioral intentions "capture the motivational factors that in�uence a behavior; they are indicators of
how hard people are willing to try, of how much effort they are planning to exert, in order to perform the
behavior” (34). Previous research using the TPB has shown that implementation strategies targeting
implementers' behavioral intentions are linked to improved implementation outcomes during the active
implementation phase when EBP uptake and use are critical (e.g., 37-39). Moreover, a study conducted
with teachers serving youth with autism indicated that, following in-service training, teachers endorsing
high intentions to implement were �ve times more likely to adopt and deliver EBPs than teachers
endorsing low intentions to implement (40). As such, implementation strategies that target behavioral
intentions before initiating active implementation may serve as an effective approach to increase
teachers’ responsiveness to training and consultation. 

Several empirically established social-cognitive principles can be used to guide the content development
of a PIES (39,35). We strategically selected three social-cognitive principles based on two criteria: (1)
empirical evidence related to behavior change and (2) ease of designing content and activities that are
perceived as acceptable and pragmatic by teachers. First, the principle of growth mindset was selected as
it is a popularized construct that has gained widespread attention in education and can be leveraged for
purposes of face validity to engage teachers (41). Research has shown that people’s mindsets or implicit
theories about the malleability of their cognitive and physical abilities have signi�cant impacts on their
goals, effort, and performance (42). 

Second, the saying-is-believing principle was selected, because it involves individuals advocating for an
idea or action to others to increase their own commitment to the idea or action regardless of their initial
beliefs about it (43).  For instance, college youth randomly assigned to write letters to incoming youth
endorsing the importance of overcoming social and academic adversity and using problem-solving
strategies to do so showed signi�cant improvements in their own school-related behaviors and
achievement (44). Teachers who are provided with opportunities to advocate ideas relevant to adopting
and implementing new practices may in turn exhibit greater intentions to implement and are more likely
to implement once they receive training and follow-up consultative support (45). 

Last, we selected the principle of commitment and consistency (46), which involves evoking a state of
psychological and emotional tension that gets activated when individuals recognize a discrepancy
between a belief and their behavior. The tension and discrepancy lead to an increased likelihood of
individuals striving to maintain consistency between their beliefs and actions (46). Speci�c desired
behaviors (i.e., intervention �delity) can be increased by evoking commitments that are active, public, and
voluntary (47). Once individuals make a commitment, they are more motivated to maintain consistency
between their beliefs and actions (i.e., commitment or follow through with the stated action). Research
has leveraged this principle to induce cognitive dissonance to promote behavior change (48). This
technique has been applied to a wide range of behaviors, including voting behavior, fund-raising, and
recycling (49,50). 
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Study Aims
There is limited research on the development and evaluation of PIES as complementary strategies that
aim to increase the yield of training and consultation on both implementation and youth behavioral
health outcomes. Moreover, the literature on implementation strategies from other service sectors has
largely neglected the speci�cation of change mechanisms by which strategies impact implementation
and client outcomes (51). A focus on theory-informed mechanisms as mediators of behavior change is
vital to identifying why and how implementation strategies (e.g., PIES) work, which can subsequently
inform the development, testing, and re�nement of effective implementation strategies (52,35). Such
inquiries must be informed by valid theories to explain how strategies at different implementation stages
(e.g., pre- vs active implementation) in�uence implementation and youth behavioral health outcomes
(53). In the current study, we experimentally examined the e�cacy of a pragmatic PIES based on social-
cognitive theories (SC-PIES) to in�uence a putative mechanism of behavior change (intentions to
implement), implementation outcomes, and an important youth behavioral health outcome (academic
engagement as an incompatible behavior to externalizing disorders). Speci�cally, we conducted a
preliminary triple-blind parallel randomized controlled trial to address four research questions: 

(1) As compared to control, does SC-PIES signi�cantly improve teachers’ implementation intentions to
implement PCBM practices at posttest after adjusting baseline and covariates? 

(2) As compared to control, is receiving SC-PIES associated with signi�cantly improved teachers’
intervention �delity and class-wide youth behavioral health outcome at the 6-week follow-up after
adjusting for baseline and covariates? 

(3) Does teachers' intention to implement mediate the association between study condition and
intervention �delity? 

(4) Does teachers' intervention �delity mediate the association between their intentions to implement and
class-wide youth behavioral health outcome?

Method

Setting and Participants
This study took place at two elementary schools in a large and diverse urban district in the Paci�c
Northwest of the U.S. The district was in the �rst year of a district-wide implementation initiative for a
universal prevention program for youth behavior health. The two participating schools had no experience
implementing universal prevention programs targeting youth behaviors before the study. Teachers were
recruited if they completed less than two trainings about or have experience implementing the Proactive
Classroom Behavioral Management Strategies (PCBM) prior to this study. Of the 43 participating general
education teachers, the majority were White (n = 29; 67.4%) and female (n = 35; 81.4%). The average
teaching experience was 8.7 years (SD = 6.4) and about a third had a master’s degree (n = 14, 32.55%;
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Table 1). Twenty-two teachers reported taking one pre-service training about PCBM while the remaining
(n = 19) had no formal training or implementation experience, which is consistent with the education
literature (54).

Procedures
This study was approved by the university IRB and the evaluation department of the partnering district.
First, school administrators met with teachers to introduce the study on classroom management
practices, answer questions, then connect interested teachers to the research team to obtain their
consents. Forty-three teachers were recruited and consented to participant. With an online random
number generator (55), a graduate assistant, who did not participate in data collection, analysis, or
reporting, randomly assigned teachers to the treatment (n treatment = 22) or control condition (n control =
21). The triple-blind design ensured that none of the participants, researchers, or observers who assess
outcomes were unaware of the results of random condition assignment. This study rolled out in multiple
steps in the Fall semester as depicted in the CONSORT diagram (Figure 1; 56). The STARi and CONSORT
Checklists are included as additional �les 2 and 3. First, pre-test data were collected from all participants
about the putative mechanism, intentions to implement (ITI), both implementation (intervention �delity)
and youth behavioral outcomes (academic engaged time; AET). Then participants in the treatment
condition received the SC-PIES, while participants in the active control condition met with their
administrators for the same duration as the SC-PIES. 

Two days after the SC-PIES and the meeting with administrators, participants from both conditions
received two 2-hour training sessions for two consecutive days about four proactive classroom
management strategies (PCBMs; Additional �le 1). The training sessions followed a tell-show-
do approach, where the teachers received instruction about PCBMs, watched the various components
modeled by the trainer, and were provided opportunities to rehearse and plan the implementation of the
PCBMs. At the end of each training sessions, teachers received one-on-one performance-based feedback
from the trainer. The post-test of ITI were conducted immediately after the EBP training because social
cognitive theories support that implementers' intention, as a predictor of their subsequent behavioral
change, can be most effectively assessed before their actual enactment of implementation behaviors
(39). In the following weeks, consultants provided follow-up consultations to participants on two separate
occasions (one- and four-week post-training). Six-week follow-up data was collected on intervention
�delity and AET. To enable appropriate causal inference, the multi-step procedure separated and
sequenced the temporal orders of the PIES (at pre-implementation stage), putative mechanism (intentions
to implement before behavioral enactment), implementation supports (training and consultation),
implementation behavior (intervention �delity) and youth behavioral outcome (AET).

Pre-Implementation Enhancement Strategy Informed by Social
Cognitive Theory (SC-PIES)
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The SC-PIES was delivered to teachers as a one-hour professional development session immediately
before receiving training about evidence-based PCBM practices and follow-up consultation. The SC-PIES
was designed to maximize its pragmatism where all content and activities can be delivered to a group of
implementers in 60 minutes. SC-PIES content was grounded in three social-cognitive principles: (a)
growth mindset, (b) saying-is-believing, and (c) commitment and consistency.  

Growth Mindset. Consistent with prior research, growth mindset was not directly implicated as something
teachers need to acquire and exhibit. Instead, the growth mindset component of SC-PIES was modeled
after prior research (57), where teachers learned about neuroplasticity (i.e., the brain can change with
effort and persistence to engage in growth-oriented experiences) as it relates to youth development.
Speci�cally, teachers �rst watched two videos then were prompted to engage in guided re�ective
discussion with colleagues. During the discussion, teachers were encouraged to (a) explore the
implications of neuroplasticity for promoting youth's growth, enabling them to persevere in the face of
adversity when learning new knowledge and skills; (b) discuss ways they could encourage youth to
internalize the notion of neuroplasticity. Next, the facilitator led a whole-group discussion with teachers to
share their responses. Overall, the growth mindset component of SC-PIES attempted to instill in teachers
a practice-oriented notion of growth mindset toward PCBM, where we encouraged teachers to act as role
models for youth through their own efforts to learn new things and persevere through adversity. 

Saying-Is-Believing. Building on the growth mindset component and prior research (43), the saying-is-
believing component of the SC-PIES involved teachers writing letters to new teachers in which they
explained the concept of neuroplasticity and illustrated the concept by describing how they were able to
overcome challenges as a new teacher to learn new practices and better manage the conditions of
running a class. Speci�cally, they were instructed to describe a real-life scenario where they experienced
adversity as new teachers but were able to overcome it by stretching themselves and putting in the effort
to learn and apply a new practice. This activity put teachers in the role of mentors for new teachers and
encouraged them to advocate a message about learning new things and expressing the positive
outcomes associated with increased effort and persistence. Teachers were instructed that these letters
would be shared with the new teachers as a way of normalizing common di�culties and emphasizing
the importance of effort and perseverance to learn new skills over time as a teacher. 

Commitment and consistency. The last component of SC-PIES involved encouraging teachers to make
public commitments regarding supporting youth's growth mindsets. Based on the commitment and
consistency principles (33), this strategy hypothesizes that once individuals have made a public and
explicit commitment, their beliefs tend to shift to maintain consistency between their commitment and
actions. Teachers were asked to publicly sign a billboard that would be posted for youth and parents to
see that read, “At our school, we believe in our youth's ability to grow their brains and academic skills
through hard work, putting in extra effort to learn new skills, seeking assistance when confronted with
challenges and persevering in the face of failure through the feedback we provide them and modeling
effort and perseverance ourselves.” In addition to posting the billboard in a highly visible area near the
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school o�ce, a photocopy of the signed billboard was sent out to every teacher in the treatment condition
to post it as a reminder in their immediate environments (e.g., o�ce or classrooms).

The Evidence-Based Proactive Classroom Behavioral Management
Strategies (PCBM)
Based on a consensus-driven approach facilitated by school administrators, staff at the school selected
four evidence-based PCBM practices as non-negotiables to implement across every classroom
(additional �le 1), including (1) greeting youth at the door, (2) behavior-speci�c praise, (3) providing
numerous opportunities to respond, and (4) post, teach, review, and provide feedback about positively
stated behavioral expectations (PTRP).

Measures

Intentions to Implement (ITI)
The Modi�ed Intentions to Use Scale was adopted to assess teachers’ intentions to implement new EBPs
(37). The scale is originally developed from research on practitioners’ intention to adhere to
measurement-based care and is consistent with the recommendations for assessing behavioral
intentions based on the theory of planned behavior (34). The scale consists of �ve items on a 7-point
Likert scale ranging from "greatly disagree" to "greatly agree". The items were modi�ed to speci�cally
assess teachers’ intentions to implement EBPs. The scale showed acceptable reliability and validity in
prior research (58) and the current study (α = .75; 57). 

Intervention Fidelity
A team of trained professionals, who were blinded to the random assignment results, conducted
structured observations to assess intervention �delity, which is operationalized in this study as
"adherence to core components of the classroom management practices." The data collection took place
at pre-test and 6-week follow-up to allow enough time to detect and compare changes in �delity. First,
during core instructional times, trained observers observed two occasions at pre-test and 6-week follow-
up to code the presence or absence of the core components of the PCBMs. Immediately following the
observations, these observers completed a �delity rating rubric, which was created by operationalizing
three core components of each PCBMs such that observers could reliably observe and rate them (59).
The average of the observation coding and the rubric scores represents each teacher’s �delity. Acceptable
inter-rater reliability (IRR; Spearman correlations) were found for all four PCBMs (Mean r = .79), which
was based on ratings from two observers for the same teacher for 20% of the same occasion. 
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Academic Engaged Time (AET)
AET was de�ned as "any instance where youth are attending to instruction, watching the teacher or
speaker, or concentrating on their classwork". This study used Direct Behavior Ratings (DBRs) for
academic engaged time (AET) with which a teacher observes a youth’s AET throughout a predetermined
interval. Teacher-completed DBRs demonstrated strong correlations to Structured Direct Observations in
assessing AET (r = .81; 60). The DBRs were completed at pre-test and 6-week follow-up. For comparability
across classrooms, each teacher completed DBRs during the reading/language arts block at the same
time each day of the week for �ve randomly selected youth, whose results were then averaged for that
class. This approach has demonstrated adequate reliability and validity to capture class-wide AET (60).
To secure the temporal sequences in the mediation analyses, the AET was measured after intervention
�delity at six-week follow-up.

Data Analysis
First, assumptions for all planned analyses were tested and generally met (e.g., normality of residuals
and homoscedasticity). Then, Chi-square tests and independent-samples t-tests were performed to
assess baseline equivalences between the study conditions in the pre-test values of teachers'
demographics (experience, grade, ethnicity, and gender), and three dependent variables (DVs; teachers' ITI,
intervention �delity, and class-wide AET). For RQs 1 and 2, we used ANCOVA to estimate the treatment
effect of SC-PIES on each of the three DVs. The ANCOVA models were con�gured the same way where
the post-treatment score of a DV was regressed on the binary variable of study condition (reference
category = control) as the foci predictor, while controlling for the pre-test score of the DV and
demographics as covariates. The literature generally supported ANCOVA as the most appropriate and
informative treatment effect analytic approach for pre/post control group designs because it can enable
(a) adjustment of the pre-test score as a covariate because it is not an outcome by de�nition; (b)
convenient and interpretable adjustment of other baseline covariates or confounding variables; (c)
handling of complex heteroscedasticity patterns in the general linear model framework (61). To adjust for
the bias caused by the covariance matrix heterogeneity of the parameter estimates and the small sample,
we used the heteroskedasticity-consistent standard error estimator (HC4;62). Given the relatively small
sample and multiple tests performed, traditional null hypothesis tests with p-values are suboptimal (i.e.,
in�ated type I error). The FDR-corrected p-values (false discovery rate; q-values) were estimated to correct
for potential false positives with an intended level of signi�cance corresponding to q = .05 (63,64). Power
analysis was performed with the G*Power version 3.19 (65). Given the sample of 43, six predictors, and
alpha level of .05, we will have su�cient power (>= .80) to detect a minimum detectable effect sizes
(MDES; Cohen's d) as small as .19.

To examine the hypothesized change mechanisms of SC-PIES (RQs 3 and 4), we sequentially explored
the mediation effect of ITI on the relationship between study conditions and intervention �delity, followed
by a secondary model where teachers' �delity was hypothesized to mediate the relationships between
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their ITI and class-wide AET. To control for baseline status, the mediation models were �tted with change
scores that were calculated by subtracting pre-test values from post-test (66). The nonparametric
bootstrapping mediation analysis was used rather than the causal steps approach (67) because of its
superior capacities to handle small samples, estimate robust standard errors, and detect mediation
effects without signi�cant total effects (68). We interpreted results based on statistical signi�cances and
standardized mean differences with pooled pretest standard deviations (SMDES; 69). The SMDES is
interpreted as the units of standard deviations of the mean difference between the pre- vs post-test
changes of teachers' outcome in the treatment condition and those in the control. All analyses were
performed with SPSS version 26 (70).

Results

Treatment Effects of SC-PIES (Research Questions; RQs 1
and 2)
The t-tests con�rmed that the random assignment created probabilistically equivalent groups in terms of
the baseline status of key variables (n treatment = 22; n control = 21. Table 2). For the ANCOVA on teachers'
ITI (RQ 1; Table 3), results showed a signi�cant positive effect of SC-PIES where the post-treatment
scores of teachers' ITI in the treatment condition were signi�cantly higher than the scores of those in the
control (b = 2.18, p < .01). The standardized mean difference effect size (SMDES) was .40. Of note,
teachers' work experience (b = -0.13, p < .05) was a signi�cant predictor of post-treatment scores of their
ITI, which suggests that one year increase in experience is associated with 0.13 unit decrease in the
scores of teachers' ITI controlling for everything else. 

For the ANCOVA on intervention �delity (RQ 2; Table 3), results indicated that the intervention �delity of
teachers in the treatment condition was signi�cantly higher than the �delity of those in the control at 6-
week follow-up (b = 2.39, p < .001). The SMDES for �delity was .91. For class-wide AET (RQ 2; Table 3),
results indicate that youth's AET in the classrooms of the teachers from the treatment condition was
signi�cantly higher than that of the teachers from the control (b = 0.06, p < .01). The SMDES for AET is
.47. No demographic covariates were signi�cant for either �delity or AET.

Mediational Mechanisms of Change (RQs 3 and 4)
For teachers' ITI, we �rst �tted Model 1 by entering the binary variable of study condition as the predictor
(reference = control), the change score of ITI as the mediator, and the change score of intervention �delity
as the outcome (Table 4; Figure 2A). Results indicated that SC-PIES exerted a signi�cant direct effect (DE)
on the changes in teachers’ �delity (DE=1.21, p < .05). Also, a positive indirect/mediation effect (IE) was
detected where changes in teachers' ITI partially mediated the relationship between condition and �delity
(IE= 1.04, 95% CI = [40, 1.80]). This �nding suggested that teachers who received the SC-PIES
demonstrated greater improvement in their intentions to implement PCBM, which in turn enhanced their
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�delity of PCBM, as compared to those in the control condition. For Model 2 (Table 4; Figure 2B), results
indicated that teachers' �delity was a signi�cant positive mediator between their ITI and youth' AET (IE=
0.02, 95% CI = [0.01, 0.03]). However, the total and direct effects of teachers' ITI on their youth' AET were
non-signi�cant (TE = 0.01, p > .05; DE= - 0.01, p < .001). This constitutes a special phenomenon called
inconsistent mediation where a signi�cant mediation effect is present without a signi�cant total effect
and the signs of the direct versus indirect effects are opposite (71). 

Discussion
There is a need for complementary pre-implementation enhancement strategies (PIES) that serve as
adjuncts to training and consultation. This study offers preliminary evidence for a PIES based on social
cognitive theories (SC-PIES) that was designed to be pragmatic (e.g., 60-minute group delivery) and target
a precise motivational mechanism of behavior change (intentions to implement; ITI) before a group of
providers received EBP-speci�c training and follow-up consultation. Speci�cally, using a triple-blind
parallel randomized controlled trial, this study found that the pragmatic SC-PIES was effective at
boosting teachers’ responsiveness to EBP-speci�c training and consultation as evidenced by improved
ITI, intervention �delity and youth behavioral health outcomes (i.e., behavioral academic engagement as
an incompatible response to externalizing problems).

Findings also provide preliminary support for the mechanism of intentions to implement. The SC-PIES
appears to function by �rst enhancing teachers’ intentions to implement EBPs, which in turn lead to
higher levels of intervention �delity. Higher levels of intervention �delity were then associated with
improvements in an important youth behavioral health outcome (i.e., behavioral academic engagement).
The �ndings are consistent with previous research on the theory of planned behavior indicating
implementers' intentions as a potential change mechanism that leads to increased intervention �delity
(40). The partial mediation effect implied that teachers’ intentions to implement new EBPs are important
to target before receiving speci�c training and consultation about those EBPs.

Furthermore, the inconsistent mediation effect of �delity (71) echoes with the eemerging research on
mechanisms of change involving hypothesized causal association between service providers' cognition,
implementation behavior, and client outcomes (e.g., 36,51,58). Speci�cally, the signi�cant direct and
indirect effects with a non-signi�cant total effect imply potential alternative effect pathways besides
�delity (e.g., unmeasured mediators or moderators) that could explain how teachers' intention to
implement an EBP can in�uence youth outcomes. Future research should explore alternative pathways
through which certain mechanisms of change associated with providers' cognition (e.g., self-e�cacy and
subjective norms) impact youth outcomes of interests in addition to common implementation outcomes
(35).

Implications for Research and Practice
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This study is among a growing body of research to investigate a PIES at the immediate intersection
between the preparation and active implementation stages of the implementation process. Our �ndings
demonstrated the utility of social-cognitive theories in general (35), and the TPB speci�cally (34) to
inform the design of PIES. Our �ndings corroborated prior research (e.g., 5, 57) by supporting the promise
of pre-implementation strategies targeting teacher intentions to implement as malleable mechanisms to
target via pre-implementation strategies that have the potential to lead to better implementation and
client outcomes. In addition, �ndings suggest that intentions to implement could serve as a tailoring
variable to differentiate the intensity of implementation supports. For teachers with weak pre-training
intentions, PIES can be used to boost their intentions to implement EBPs, which has the potential to
increase providers’ engagement with and responsiveness to training and consultation supports. For
teachers with strong pre-training intentions, active implementation support alone (e.g., training) may
serve as an effective strategy to produce successful implementation (72). Future research should explore
such a precision-based approach to tailor implementation strategies that are adaptive to individual
characteristics as a cost-effective way to improve their implementation and client outcomes through
methodologies such as SMART designs (73,74). Research spanning several �elds (e.g., healthcare,
community-based mental health) indicates that tailored strategies are more likely to produce superior
implementation and client outcomes than a one-size-�ts-all approach (75). 

Implementation researchers have argued that the �eld is at risk for replicating the problem it seeks to
avoid (i.e., the science-to-practice gap) by creating a divide between implementation science and practice
(76). The complexity, costs, and expertise required to deliver implementation strategies impacts whether
these strategies can be feasibly transferred into routine practice (77). Too often researchers develop
strategies that are unlikely to be adopted and used under natural conditions to support EBP
implementation. This compounds the science-to-practice gap. The brevity and intuitiveness of the PIES in
this study were intentional to ensure that it was pragmatic and �ts the educational context regarding the
scarcity of time available for teachers to participate in professional learning opportunities. A focus on the
pragmatics of implementation strategies increases the potential for translation into real-world
implementation efforts if effectively disseminated. 

Limitations and Future Directions
Several limitations should be considered when interpreting the �ndings of this study. First, the �ndings
may be limited to the speci�c type of practices that were the focal EBPs in this study, which are aligned
well with teachers' job roles and expectations (i.e., PCBM). It is unclear whether �ndings would generalize
to other EBPs, particularly ones that may be more complex and demanding regarding learning and time
investment. Certain implementation strategies and EBPs may be better suited for PIES. Second, this study
only sampled teachers from elementary schools. Findings need to be replicated in other educational
contexts with diverse samples of professionals (e.g., counselors at university clinics) and other
behavioral health service sectors with different provider groups (e.g., clinicians in hospitals). Relatedly,
although our �ndings supported the e�cacy of the SC-PIES, not all teachers demonstrated changes in
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response to the SC-PIES on the mechanism of change (i.e., intentions to implement), implementation
outcome, and youth outcome. Future research should explore moderators (e.g., providers' and clients'
demographics, individual implementation determinants such as stress or burnout) that elucidate for
whom PIES works to guide a tailored approach to implementation support.

Conclusion
This study offers insights into how to design theory-informed and pragmatic PIES to boost the yield of
training and consultation on providers’ EBP adoption and �delity to achieve better client outcomes in
various youth behavioral health settings. The �ndings from this triple-blind randomized controlled trial
highlight the importance of mechanistic approaches to developing and testing implementation strategies,
especially those grounded in social-cognitive theories. We encourage researchers to investigate cost-
effective ways to elevate providers’ motivation as a crucial mechanism linked to their engagement and
responsiveness to common implementation strategies such as training and consultation. Last, we hope
this study stimulates more researchers to develop and test motivationally focused PIES that are situated
at the immediate intersection between the preparation and active implementation stages of the
implementation process.
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Table 1

Descriptive Statistics of the Demographics (N =43)
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Variables Categories N %

Gender Female 35 81.4

Male 8 18.6

Grade level Unknown 8 18.6

1.00 7 16.3

2.00 7 16.3

3.00 7 16.3

4.00 7 16.3

5.00 7 16.3

Ethnicity White 29 67.4

Black 6 14.0

Latino 5 11.6

Asian 3 7.0

Teaching experience (years) <= 5 17 39.5

6 to 9 12 27.9

> 10 14 32.6

Condition Active control 21 48.8

Treatment 22 51.2

 

Table 2

Independent Samples t-tests of Pretests of Variables between Treatment and Control Conditions
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  Variables Mean SD t-test for
Equality of
Means

Levene's
Test for
Equality of
Variances

Ctrl Trt Ctrl Trt t df p F p

Process and
Outcome
Variables

Intentions to
implement

20.57 20.23 5.69 5.50 - 0.2 41 .84 0.01 .93

Intervention
�delity

7.90 7.59 2.84 2.63 -
0.38

41 .71 0.15 .70

Academic
engaged time

0.68 0.72 0.12 0.10 1.12 41 .27 0.21 .65

Teacher
Demographics

Years of
teaching
experience

8.71 8.68 6.73 7.17 -
0.02

41 .99 0.08 .78

 

Grade

Pearson Chi-
Square

df Asymptotic Signi�cance (2-
sided)

2.98 5 .70

Ethnicity 0.55 3 .91

Gender 0.51 1 .48

Note. Trt = Treatment Condition (P-PIES); Ctrl = Active Control Condition. SD = Standard deviation.

 

Table 3
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Outcomes Predictors b Beta HC-
SE

t p q ES Adj.
R2

F (p)

Intentions to
Implement
(ITI; post-
test)

Intercept 7.52 - 1.95 3.85 .0005 .014* - .81 35.07
(<
.001)Treatment 2.18 .23 0.65 3.34 .002 .021* .40

ITI
(pretest)

0.71 .83 0.07 9.84 <
.0001

.007* -

Experience -0.13 -.19 0.05 -2.54 .016 .029* -

Grade 0.04 .01 0.18 0.21 .836 .043 -

Ethnicity -0.05 -.01 0.33 -0.14 .888 .05 -

Gender -0.95 -.08 0.79 -1.2 .237 .036 -

PCBM
�delity (post-
test)

Intercept 3.78 - 0.97 3.9 <
.001

.021* - .67 24.01

(<
.001)Treatment 2.39 .43 0.53 4.51 <

.001
.014* .91

PCBM
�delity

(pretest)

0.71 .69 0.09 7.77 <
.001

.007* -

Experience -0.07 -.17 0.05 -1.44 .158 .029 -

Grade -0.01 -.01 0.14 -0.1 .924 .05 -

Ethnicity -0.11 -.04 0.32 -0.35 .730 .036 -

Gender -0.18 -.03 0.8 -0.22 .824 .043 -

Academic
engaged
time
(AET; post-
test)

Intercept 0.24 - 0.07 3.48 .001 .014* - .67 16.02
(<
.001)Treatment 0.06 .28 0.02 3.03 .005 .021* .47

AET
(pretest)

0.69 .66 0.1 6.69 <
.001

.007* -

Experience -0.002 -.15 0 -1.11 .274 .029 -

Grade 0.004 .06 0.01 0.5 .621 .043 -

Ethnicity 0.01 .08 0.01 0.77 .448 .036 -

Gender -0.01 -.04 0.05 -0.25 .805 .05 -

ANCOVAs Controlling for Pre-Test Values and Demographics as Covariates

Note. q = the FDR-corrected p-value for the corresponding hypothesis test for a variable. The * following a
q value indicates that, for this test, the p-value is less than the q, which suggests a statistically signi�cant
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result after FDR adjustment. Treatment = study conditions (reference = the Attention Control Condition); b
= unstandardized coe�cients; Beta = standardized coe�cients; HC-SE = heteroscedasticity-consistent
standard error, "-" = Not Available, Adj. R2 = adjusted R square.

 

Table 4 

Con�gurations and Results of the Mediation Models

Model

#

IV M DV Direct
Effect

Indirect/

Mediation
Effect

95% CI of
Mediation Effect

Total
Effect

Mediation
Type

1 Trt ITI Fid 1.207*

(0.497)

1.036* 0.3769, 1.7904 2.242***

(0.61)

Partial
Mediation

2 ITI Fid AET -0.014***

(0.004)

0.019* 0.012, 0.027 0.005

(0.003)

Inconsistent
Mediation

Note. n = 43; * p < .05; ** p < .01; *** p < .001. IV= predictor, M = mediator, DV = outcome; ITI = change
score of teachers' intentions to implement EBPs. Fid = change score of intervention �delity of PCBM. Trt =
treatment vs control conditions. Statistics in the parentheses are standard errors. A mediation effect is
considered signi�cant if its 95% con�dence interval based on 5,000 bias corrected bootstraps (CI; two
tailed) does not include 0. Three decimals are reported to enhance precision.

Figures
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Figure 1

The CONSORT diagram delineates the study design timeline of treatment (P-PIES), assessment, and
training, consultation, as well as pre-/post-/follow-up tests and variables assessed at each time point.
ITI= teachers' intention to implement; FI = intervention �delity, AET = class-wide youth academic engaged
time. The brackets on the right indicate speci�c implementation stages that correspond to each step in
this study.
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Figure 2

* p < .05 ** p < .01, *** p < .001. N = 43. Intentions to implement, intervention �delity and AET are change
scores calculated by subtracting pretest score from posttest to account for baseline status. AET =
academic engaged time. All beta weights are based on 5,000 bias corrected bootstrap estimations. βa =
the beta weight of the Predictor regressing on the Mediator, βb is the beta weight for the Mediator
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regressing on the Outcome. βc is the beta weight for the Predictor when the Mediator is controlled (direct
effect), while βd is the beta weight for the Predictor when the Mediator is not controlled (total effect). 
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