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Abstract
In-service training is a critical and frequently utilized implementation strategy to support the adoption and delivery of 
evidence-based practice (EBP) across service settings, but is characteristically ineffective in producing provider behavior 
changes, particularly when delivered in single exposure didactic events. EBP trainers are in a strategic position to leverage 
their trainee-perceived characteristics to influence trainees’ attitudes, motivation, and intentions to implement, and ultimately 
increase the likelihood of successful uptake of skills. The purpose of this study was to extend research on the measure of 
effective attributes of trainers (MEAT) by examining its underlying factor structure and reliability in the context of in-service 
EBP training for teachers (i.e., structural validity). This study also examined the predictive validity of the MEAT by exam-
ining relationships with a measure of teacher intentions to implement EBPs following a standardized training experience 
(i.e., predictive validity). An exploratory factor analysis (EFA) was employed to determine the latent factors (i.e., subscales 
of characteristics) that underlie the data. Additionally, a forward selection, stepwise regression was conducted to determine 
the extent to which trainer attributes could explain variance in intentions to implement. Results indicated that the MEAT 
was a valid and reliable measure to examine trainer attributes in school settings. Moreover, findings suggested that trainer 
attributes, particularly those related to trainee perceptions of the trainers’ welcoming disposition (i.e., related to trainers’ 
warm, positive temperament and internal character traits), were significantly associated with trainees’ intentions to imple-
ment the trained upon EBP.

Keywords Evidence-based practice · Training · Professional development · Schools · Exploratory factor analysis · 
Implementation science

Validation and Use of the Measure 
of Effective Attributes of Trainers (MEAT) 
in the Education Sector

In-service training has been identified as a key implementa-
tion strategy to support the adoption and delivery of evi-
dence-based practice (EBP) across service settings (Beidas 
& Kendall, 2010; Han & Weiss, 2005). However, in-ser-
vice training (hereinafter referred to as training) is charac-
teristically ineffective in producing changes in workplace 
behavior. For example, estimates indicate that only 10% of 
what is taught in training is transferred to actual on-the-
job use (Fixsen et al., 2009; Rogers et al., 2002). While a 
large body of evidence indicates that training are generally 
ineffective in producing changes in trainee behavior specifi-
cally, there is an overall lack of research examining facets of 
effective training that influence key mechanisms of change 
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that preceded implementation outcomes (i.e., intentions to 
implement), which is a widely cited barrier to successful 
EBP implementation (Kazdin, 2008; McHugh & Barlow, 
2010; Wandersman et al., 2008). Consequently, efforts to 
identify features and characteristics of effective training have 
increased (e.g., Dimeff et al., 2009; Long, 2008; Lyon et al., 
2011). The purpose of this study was to extend the research 
on training as a core implementation strategy by cross-vali-
dating a measure of trainer attributes in the education sector 
and examining the impact of trainer attributes on provider-
level mechanisms (i.e., behavioral intentions to implement) 
of implementation outcomes (e.g., adoption, fidelity).

Facets of Effective Training Transfer

The dearth of empirical research dedicated to investigating 
features of effective in-service training is not unique to a 
particular service setting. Multiple disciplines grapple with 
how to adequately train their workforces to adopt and deliver 
EBPs as an approach to enhance client outcomes (e.g., Davis 
& D’Lima, 2020; Grimshaw et al., 2002). As such, research-
ers have articulated empirically supported models of training 
transfer (i.e., the use of trained skills on-the-job) to char-
acterize the key facets of training that can inform precise 
approaches that produce lasting provider behavior change. 
Across disciplines, the common elements of successful 
training include: (1) attention to organizational factors (e.g., 
climate, culture, support); (2) intentional strategies used dur-
ing and after training; and (3) personnel characteristics or 
attributes (e.g., trainees, supervisors/leaders, and trainers).

Indeed, seminal research conducted in the field of human 
resource management by Baldwin and Ford (1988) sug-
gested that training yielded employee behavior change only 
when: (a) there was an intentional focus on training design/
delivery and enhancing the work context (i.e., climate, sup-
port); (b) activities occurred during and after training to sup-
port application of knowledge and skills beyond the training; 
and (3) an emphasis was placed on cultivating the optimal 
trainer and supervisor characteristics and actions that facili-
tate training transfer. With regard to EBP implementation 
specifically, Beidas and Kendall’s (2010) work on EBP train-
ing in the mental health sector indicated that the transfer of 
EBPs from training to on-the-job use was enhanced when a 
systems contextual approach was taken, which emphasized 
attention to organizational, provider, and client variables as 
part of the professional development process. In addition, 
Lyon and colleagues (2011) put forth a conceptual frame-
work of training, consisting of two complementary processes 
that have been previously identified as essential to effec-
tive implementation (Fixsen et al., 2005; Joyce & Showers, 
2002): (1) methods through which professionals learn new 
skills and behaviors; and (2) systems of ongoing feedback 

or support to refine and further develop the application of 
those skills (i.e., consultation and coaching).

Approaches to Improved Training Transfer

The common elements of effective training have been 
unpacked by researchers to better understand and test spe-
cific approaches that impart provider behavior change and 
ultimately improve the transfer of EBP training to on-the-
job use. With regard to organizational factors, research in 
the mental health sector has established that cultivating 
implementation climate (i.e., the shared perception of poli-
cies, practices, and procedures employees experience and 
the behaviors they observed being reward, supported, and 
expected) and culture (i.e., shared beliefs, attitudes, and 
assumptions that characterize a setting, on implementation 
outcomes following training through supportive leadership; 
Aarons & Sawitzky, 2006; Ehrhart et al., 2014; Schneider 
et al., 2013) has a significant impact on the uptake and use 
of EBPs following training.

In addition, specific approaches and techniques occur-
ring during and after training have been associated with a 
variety of training outcomes (i.e., changes in professionals’ 
knowledge, understanding, or skill implementation), and 
are at the core of most training research. In their review 
of strategies that improved transfer, Lyon and colleagues 
(2011) provided detailed descriptions of specific training 
approaches and evidence of their use across multiple disci-
plines. Training approaches used during and after training 
identified in their review included academic detailing, inter-
professional education, problem-based learning, coaching, 
point-of-care reminders, and self-regulated learning. Of the 
approaches identified, intensive coaching and mentoring as 
well as the use of reminders or checklists was moderately 
effective and could be implemented at a low cost following 
training. While these are effective and complementary strat-
egies that frequently accompany training, initial meetings or 
training sessions focused on interactive didactics (i.e., active 
learning strategies) yield significant gains in trainee acqui-
sition of knowledge and skills (Markey & Schattner, 2001; 
Valenstein-Mah et al., 2020) which are important precursors 
for actual behavior initiation and building skill fluency.

Another factor within training sessions that may influ-
ence training effectiveness focuses on manipulating the char-
acteristics or attributes of personnel central to the training 
process has been linked to improved training outcomes. At 
the provider level, changes in trainee attitudes and beliefs, 
self-efficacy, and motivation prior to and following train-
ing have been associated with skill transfer (Cook et al., 
2015). Moreover, prior experience with training has been 
shown to influence a trainee’s transfer of skills to on-the-job 
use (James et al., 2001). Supervisor characteristics are also 
essential to provider behavior change. A strong literature 
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base has been established across disciplines on the impact 
of transformational leadership qualities on employee work 
behavior (Green et al., 2013). More recently, implementation 
scientists have parsed out specific implementation leadership 
characteristics that are predictive of trainee behavior change 
with respect to the implementation of EBP in the mental 
health sector. For example, providers who perceive their 
supervisors as “humble” are more likely to engage in quality 
improvement activities (Aaronset al., 2016; Farahnak et al., 
2020). Additionally, implementation leadership character-
ized by proactivity, perseverance, availability, and support 
has been associated with provider behavior change following 
training (Aarons et al., 2014).

While trainee and supervisor characteristics, and other 
approaches to training, have been the focus of study, little 
attention has been given to the attributes of trainers them-
selves. Given consistent findings from social psychology that 
demonstrates people form rapid judgments of others that 
influence their receptivity to new ideas and behavior towards 
others (Ambady & Rosenthal, 1992; Amodio, 2019), this 
is an understudied and potentially promising avenue for 
implementation research seeking to optimize transfer of in-
service training. Moreover, educational research consistently 
demonstrates that adult learners are more likely to acquire 
knowledge and skills from instructors with certain favorable 
attributes (Beavers, 2009).

Trainer Attributes and Characteristics

EBP trainers are in a strategic position to leverage their per-
sonal characteristics (i.e., trainee-perceived aspects) to influ-
ence trainees’ attitudes, motivation, and intentions to imple-
ment (Ajzen, 1991), and ultimately increase the likelihood of 
successful EBP implementation. Indeed, evidence suggests 
that particular trainer characteristics may have an influence 
on trainee knowledge acquisition and behavioral intentions 
following training that could not only influence their imple-
mentation behavior, but their use of subsequent implementa-
tion supports that may target outcomes such as intervention 
fidelity. For example, Towler and Dipboye (2001) investi-
gated the effects of trainer expressiveness and organization 
on recall and problem-solving tests immediately and 2 days 
following training. Findings showed that participants had 
the highest recall after receiving training from someone 
who was expressive and organized. In addition, Yelon and 
colleagues (2004) found through their qualitative work that 
trainees’ intentions to transfer were related to the way train-
ers treated them and how they felt towards the trainer during 
instruction. While researchers continue to call for studies 
focused on trainer characteristics, few studies to date have 
examined the impact of trainer attributes on mechanisms of 
provider behavior change or actual implementation behavior 

(i.e., adoption and fidelity), specifically with regard to EBP 
uptake and use.

To address this extant void in research, Boyd et al. (2017) 
executed a study which aimed to: (1) create and validate a 
measure of trainer attributes [i.e., the Measure of Effective 
Attributes of Trainers (MEAT)]; and (2) assess the effects 
of trainer attributes on intentions to use skills learned in 
an undergraduate laboratory setting. In their study, Boyd 
and colleagues found that the MEAT was composed of two 
underlying factor structures, which described trainer attrib-
utes related to “Charisma” and “Credibility.” The first factor, 
labeled “Charisma,” contained items related to characteris-
tics that facilitate a positive personal relationship with the 
trainee (e.g., friendly, warm), and the second factor, labeled 
“Credibility,” contained items related to characteristics that 
emphasize the qualification of the trainer (e.g., professional, 
experienced). Boyd et al. found that the MEAT was a valid 
and reliable measure.

While Boyd and colleagues established the initial con-
struct validity and technical adequacy of the MEAT, it was 
administered to undergraduate students and not as part of 
an active implementation effort to change routine practice. 
Thus, it is important for additional research to determine 
whether the factor structure, reliability and predictive valid-
ity generalize to different people, service contexts (e.g. 
schools), and real-world implementation efforts. There is a 
need for additional studies that evaluate the extent to which 
the original factor structure is confirmed and possesses util-
ity in predicting the impact of training on key mechanisms 
of behavior change. The current project was designed to 
conduct such an evaluation to support the implementation 
of universal behavioral health programming in the educa-
tion sector. Such research is key to advancing the multi-
disciplinary field of implementation science by determin-
ing whether specific constructs and instruments are context 
dependent or independent.

EBP Implementation in the Education Sector

Schools are the most common site for the delivery of behav-
ioral health services to children and adolescents in the USA. 
Indeed, almost 70–80% of youth receiving behavioral health 
services (i.e., mental health and substance abuse services; 
Blount et al., 2007) receive their care in schools (Costello 
et al., 2014; Farmer et al., 2003; Langer et al., 2015). In the 
education sector, behavioral health services are provided 
along a continuum, ranging from universal prevention (e.g., 
practice classroom management strategies, social emotional 
learning curriculum) to selected and indicated interventions 
(e.g., school-based group or individual cognitive-behavioral 
therapy; Bruns et al., 2016). Majority of schools delivering a 
continuum of care for students have a diverse school-based 
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behavioral health workforce (e.g., teachers, behavioral health 
providers, support staff; Lyon et al., 2018).

Teachers are often the primary implementers of univer-
sal, behavioral health prevention in schools (Forman et al., 
2009), providing care to all students in the school setting. 
Universal behavioral prevention can be provided through a 
variety of mechanisms (e.g., social-emotional learning cur-
riculum, school-wide positive behavior interventions and 
supports). Proactive classroom management is a prevention-
oriented and intentional approach to promoting high lev-
els of academic engagement as incompatible to classroom 
problem behaviors, limiting the amount of reactive, negative 
interactions between teachers and students (Rathvon, 2008). 
Prior research has demonstrated the efficacy of several pro-
active classroom management strategies to promote a range 
of positive social, emotional, and behavioral outcomes for 
students (Cook et al., 2018; Oliver et al., 2011; Simonsen 
et al., 2008). Proactive classroom management strategies 
represent a set of evidence-based, prevention-oriented strat-
egies that are considered low cost and high yield, making 
them ideal for implementation in low resourced school set-
tings (Cook et al., 2018; Wehby & Lane, 2009).

While the continuous use of proactive classroom man-
agement strategies has the potential to improve student 
outcomes, educators often enter the workforce with limited 
knowledge of student behavioral health needs or EBPs to 
enhance student functioning (Christofferson & Sullivan, 
2015; Owens et al., 2014). To provide system-wide support 
to deliver EBPs across multiple levels of care, school-based 
behavioral health consultants are frequently leveraged to act 
as EBP champions (within school buildings) or intermediar-
ies (across school buildings), who support implementation 
of behavioral health programs through a variety of activities 
(e.g., training and coaching for individual schools or entire 
districts; Lyon et al., 2018). Given consistent evidence that 
school-based behavioral health services, while accessible, 
are unlikely to be evidence-based (Forman et al., 2009; 
Owens et al., 2014; Rones & Hoagwood, 2000) or deliv-
ered with insufficient fidelity to improve student and school 
functioning (Gottfredson & Gottfredson, 2002), individu-
als in this role are critical but understudied as key facets of 
organizational change.

EBP Training in Schools

Like other sectors, research on training in the education 
sector (i.e., professional development) has focused nar-
rowly on learning strategies (e.g., role play, feedback), fol-
low-up supports (i.e., coaching support and consultation), 
and organizational factors (e.g., implementation leadership 
and climate) associated with EBP uptake and use (i.e., atti-
tudes and intentions). Notwithstanding the importance of 
these factors, school-based behavioral health consultants 

embedded within school systems serve as potential cham-
pions or intermediaries who can facilitate the successful 
uptake and delivery of EBP via training and consultation. 
However, no studies in education to date have investigated 
the attributes of behavioral health trainers that impact key 
mechanisms of teacher behavior change within the context 
of EBP training, which is a frequently used implementation 
strategy in schools regardless of whether follow-up supports 
are available or provided. Lacking this information, a critical 
component of training effectiveness could be missed. More-
over, failure to recruit behavioral health consultants who 
possess specific attributes linked to successful transfer could 
limit the impact of training as a core implementation strat-
egy and ultimately undermine changes in youth behavioral 
health outcomes. To further research on the impact of trainer 
attributes on provider-level outcomes in the education sector, 
cross-validation of the MEAT in the context of a real-world 
implementation effort in schools provides a useful next step.

Study Aims

The purpose of this study was to extend research on the 
MEAT by examining its underlying factor structure and reli-
ability in the context of in-service EBP training for teach-
ers (i.e., structural validity). This study also examined the 
predictive validity of the MEAT by examining relationships 
with a measure of teacher intentions to implement EBPs 
following a standardized training experience (i.e., predictive 
validity). This study had two primary aims:

1. Explore the underlying factor structure of the MEAT 
from data collected in an implementation effort in the 
education sector and gain evidence of structural and 
internal validity;

2. Examine predictive validity of the MEAT by examining 
its relationships with intentions to implement EBPs fol-
lowing a standardized in-service training experience.

Methods

Participants

Twenty-one schools participated in EBP trainings (see Pro-
cedures) in the Midwestern and Western USA. Schools par-
ticipating in the study ranged from small to large with regard 
to student enrollment (min.: 6790; max.: 37,971). The partic-
ipating schools had majority White/Caucasian enrollments. 
Level of eligibility for free or a reduced-price school lunch 
at participating schools ranged from 24 to 86%, evidenc-
ing a wide range of socioeconomic advantage/disadvantage 
across schools represented in the sample. Trainers ranged in 
age from 29 to 60 years old (M = 40.95; SD = 8.87) and had 
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an average of 16.95 years of experience (SD = 9.17) as an 
EBP trainer. Prior to training, five teachers from each unique 
training experience were randomly sampled to complete the 
MEAT following training (n = 105). With regard to race and 
ethnicity, participating teachers identified as White (61%), 
Asian (16%), African American (8%), Hispanic/Latino (7%), 
and other (9%). Teachers ranged in years of experience from 
one to 32 years (M = 11.33; SD = 7.73).

Measures

Measure of Effective Attributes of Trainers (MEAT)

The MEAT (Boyd et  al., 2017) is a 33-item measure 
designed to assess the effective attributes of trainers. Items 
are endorsed on a five-point, Likert-type scale (1 = Very 
slightly/not at all to 5 = Extremely), and exploratory factor 
analysis yielded two subscale scores: Charisma and Cred-
ibility. Items on the Charisma subscale capture trainee per-
ceptions of characteristics that facilitate a positive personal 
context, while items pertaining to the Credibility score relate 
to characteristics that emphasize the credibility and qualifi-
cation of the trainer. Initial research on the MEAT indicated 
that the internal consistency of the subscales was excellent 
(Charisma, α = .98; Credibility, α = .91; Boyd et al., 2017).

Intentions to Implement

Participants completed a two-item measure following 
the EBP training, constructed using Ajzen’s widely used 
manual for creating reliable and valid measures based on 
the Theory of Planned Behavior (TPB; Ajzen, 2002). The 
measure captures teachers’ behavioral intentions to imple-
ment the trained upon evidence-based proactive classroom 
management practices. The two items consisted of “I intend 
to implement the proactive classroom management strategies 
covered in the training” and “I mean to make every effort to 
deliver the proactive classroom management strategies with 
fidelity (that is, to implement the intervention step-by-step 
in the way it has been shown to be effective).” Items were 
rated on a seven-point scale ranging from Completely Agree 
to Completely Disagree. The items were summed to create 
a total intentions to implement score and demonstrated a 
strong inter-item correlation (r = .91).

Procedures

School districts contacted the second author to engage in a 
multi-year, district-wide initiative, to roll out the implemen-
tation of multi-tiered approach to facilitate the delivery of 
a continuum of EBPs targeting the promotion of students’ 
social, emotional and behavioral outcomes. This implemen-
tation effort occurred prior to the COVID-19 pandemic; as 

such, this study was completed when students and teachers 
were engaged in continuous, in-person instruction with-
out widespread disruption. The implementation effort was 
designed based on a horizontal (within tiers of support; 
e.g., integration of universal supports delivered to all stu-
dents) and vertical (across tiers of support; e.g., integration 
of targeted services to match identified students to precise 
services) approach to integrating EBPs (Domitrovich et al., 
2010) to facilitate the delivery of a continuum of supports 
based on student need and data-driven decision making to 
engage in problem-solving at multiple levels (school-wide, 
class-wide, and individual student). This model is discussed 
in greater detail in other sources (Cook et al., 2010; Sprague 
et al., 2008).

The implementation initiative was designed as a 3-year 
project in which participating schools build capacity over 
time to ultimately build the model to scale (Aarons et al., 
2011). The initiative was grounded in a train-the-trainer 
model (i.e., experts in specific EBPs identify and provide 
instruction to identified personnel, who then provide training 
to others in their organization; McHugh & Barlow, 2010; 
Powell et al., 2015), which focused on increasing internal 
capacity within each school by providing site-based dis-
semination and implementation teams with ongoing profes-
sional development and follow-up coaching over the course 
of 3 years. External consultants trained site-based dissemi-
nation and implementation teams to build internal expertise 
and capacity within each school building to develop strategic 
action plans that were tailored to their context and moni-
tor efforts to facilitate data-driven continuous improvement 
efforts. Most relevant to the current study were the school-
based behavioral health consultants (i.e., trainers) who were 
endogenous to each district who were assigned to specific 
schools (approximately five schools for each consultant) 
and responsible for supporting site-based implementation 
planning, problem-solving barriers to implementation and 
delivery of ongoing and targeted professional development 
(i.e., training) to school staff in the form of training on spe-
cific EBPs. Trainers’ professional roles included: school psy-
chologist, school social worker, MTSS coordinator, behavior 
specialist, special education director. Trainers (n = 21) were 
unique to each training experience. Slightly more than half 
of EBP trainers were female (n = 13; 62%) and held a Mas-
ter’s degree (n = 18; 85%).

This study leveraged the training component of consult-
ants’ responsibilities specifically to explore whether trainer 
attributes were associated with teachers’ intentions to imple-
ment EBPs following training. One of the standardized train-
ings consultants (i.e., trainers) received support to deliver 
was on the topic of proactive classroom management, which 
is an approach to integrate prevention-oriented EBPs to pro-
mote student academic engagement and reduce incidents of 
problem behavior (e.g., Hawkins & Weis, 1985; Lewis & 
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Sugai, 1999; O’Donnell et al., 1995; Simonsen et al., 2008). 
The training consisted of three parts: (1) rationale for proac-
tive versus reactive classroom management, (2) presentation 
of specific evidence-based, proactive classroom management 
strategies, and (3) opportunities to plan application of strate-
gies and ask questions for clarification. To gather data for 
this study, trainers identified one of their EBP training ses-
sions with teachers and a researcher randomly selected a 
minimum of five teachers to complete the MEAT and inten-
tions to implement measures following the training session.

The consultants (i.e., trainers) were provided with hand-
outs (i.e., implementation scripts, fidelity rubrics) and a 
PowerPoint template to support teachers’ delivery of the 
proactive classroom management training. The training ses-
sion for consultants lasted 3 h and was designed to model 
the standardized training they would deliver to teachers at 
their assigned school sites. The training utilized a tell-show-
do-feedback approach in which participants were provided 
a rationale and description of specific proactive classroom 
management strategies (i.e., tell), then saw them modeled 
(i.e., show), and finally were provided with opportunities to 
engage in role playing (i.e., do) and receive feedback based 
on their performance (i.e., feedback). The aim of the stand-
ardized training delivered to teachers by behavioral health 
trainers was to provide them with a menu of classroom-based 
EBPs they could select from to advance the implementation 
of prevention-oriented strategies in their classroom to cre-
ate more positive and proactive learning environments to 
optimize student behavioral health functioning.

Evidence‑Based Practices

Proactive Classroom Management Strategies

The EBPs included as part of the standardized training were 
a suite of proactive classroom management strategies. Spe-
cifically, the training integrated content and supplemental 
resources to support teachers’ selection, adoption and deliv-
ery of eight proactive classroom management strategies: (1) 
positive greetings at the door, (2) behavior specific praise, 
(3) providing numerous opportunities to respond, (4) teach, 
review, and reinforce behavioral expectations, (5) precor-
rection, (6) attention signals, (7) 5-to-1 ratio of positive to 
negative interactions, and (8) choice making. Table 1 pro-
vides descriptions and supporting literature for each EBP.

Data Analytic Plan

Structural Validity

Analyses for structural validity and reliability were con-
ducted in SPSS; tests were two-tailed with p values set at 
.05. An exploratory factor analysis (EFA) was employed 

to determine the latent factors (i.e., subscales of character-
istics) that underlie the data (Fabrigar et al., 1999). Kai-
ser–Meyer–Olkin (KMO) measure of sampling adequacy 
and Bartlett’s test of sphericity both suggested the suitabil-
ity of performing an EFA (Kaiser, 1974). A principal axis 
factoring analysis was selected with an oblique Promax rota-
tion. Decisions were made to create a simple structure with 
no crossloading items. According to de Winter et al. (2009), 
sample size, number of factors retained, number of items, 
and factor loading contribute to factor recovery. To maxi-
mize the reliability of factor recovery, items were retained 
only if they had: (1) eigenvalues greater than one; (2) eigen-
values greater than the point at which the slope of decreasing 
eigenvalues approaches zero on the scree plot; (3) loadings 
above .60 on the primary factor (Floyd & Widaman, 1995); 
and (4) loadings less than .32 on additional factors (Cos-
tello & Osborne, 2005). Factors that met all four criteria, 
and were made up of three or more items (Raubenheimer, 
2004), were retained. Parallel analysis was also carried out 
in R to support decision-making regarding the number of 
factors to retain.

Reliability

Cronbach’s coefficient (α) was calculated for the derived 
subscales to assess internal consistency.

Predictive Validity

Bivariate correlations were used to examine relationships 
between predictor and outcome variables. Then, a forward 
selection, stepwise regression was conducted in R to deter-
mine the extent to which trainer attributes could explain var-
iance in intentions to implement. Variables were entered into 
the model according to Akaike information criterion (AIC; 
Akaike, 1973), which was utilized to determine best model 
fit. The model with the lowest AIC value was selected to 
examine the extent to which trainer attributes could explain 
the variation in intentions to implement. Finally, the dif-
ferential effect of each predictor was examined by running 
a fourth model to calculate changes in adjusted R2 when 
controlling for each predictor variable.

Results

Structural Validity

Bar t let t’s  test  of  spher ic i ty  was  s ignif icant 
(χ2(528) = 6185.61, p < .001) and the KMO measure was 
“marvelous” (KMO = .91; Fabrigar et al., 1999), deem-
ing EFA to be suitable. A principal axis factoring analysis 
with an oblique Promax rotation was utilized, reflecting a 
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nonorthogonal approach that allows derived factors to corre-
late with one another. The first solution resulted in three first 
order factors, explaining 66.88%, 12.92%, and 2.46% of the 
variance, respectively. However, the third factor was weak 
on a few accounts. First, the third factor accounted for a 
negligible proportion of variance (2.46%). Second, only two 
unique, highly correlated items loaded onto the third factor 
(i.e., Organized and Prepared). Third, findings from the scree 
plot and a parallel analysis (Fig. 1) suggested exclusion of 
the third factor. Considering that research indicates factors 
should be made up of three or more items (Raubenheimer, 
2004), these items were excluded from further analyses but 
warrant further investigation (see “Discussion” section).

The second solution resulted in a two-factor structure 
with three items that crossloaded on two factors above 
.32 (i.e., Accessible, Likeable, Sociable). Crossloading 
items were excluded resulting in a third solution, which 
included one additional crossloading item (i.e., Approach-
able). This item was excluded and a fourth solution was 
obtained. The fourth solution contained one crossload-
ing item (i.e., Respectful), which was excluded, resulting 
in the final solution. The final solution contained two 

factors with 13 items loading onto the first factor and 12 
items loading onto the second factor (Table 2). The first 
factor, labeled “Engaging Presentation,” contained items 

Table 1  Evidence-based practices: proactive classroom management strategies

EBP Definition Literature

Positive greetings at the door Interacting positively with students as they transition into 
the classroom, as well as prompting desired behavior prior 
to outset of class activities

Allday and Pakurar (2007), Allday et al. 
(2011), Cook et al. (2018)

Behavior specific praise Contingently and specifically acknowledging and recogniz-
ing students for exhibiting specific desired behaviors in 
class

Briere et al. (2015)

Numerous opportunities to respond Actively engaging students in any type of instruction by 
prompting or soliciting responses (e.g., verbal, gestured, 
written) from students

Simonsen et al. (2010)

Behavioral expectations Ensuring students clearly understand what expected, 
appropriate behavior looks like in order for students to be 
successful in class and recognizing and acknowledging 
students for doing so

Johnson et al. (1996), Sharpe et al. (1995)

Precorrection Frontloading situations, in which there is an anticipation of 
potential problem that the teacher may react to student, 
with pre-teaching and encouragement of appropriate, 
desired behaviors

Colvin et al. (1993)

Attention signals Prompting students to provide their attention after they have 
been released to engage in non-teacher directed activities 
(e.g., small group, independent work, free time)

Lewis and Sugai (1999)

5-to-1 positive to negative interactions Keeping track of the ratio of positive to negative interactions 
between teachers and their students to ensure that they 
engage in five positive exchanges with students (e.g., posi-
tive greeting, empathy statement, praise statement, mutual 
laughter) for every one negative interaction (e.g., criticism, 
disapproval statement, discipline for behavior)

Sugai and Horner (2002)

Choice making Facilitating student autonomy in the classroom through 
providing opportunities for students to exert their prefer-
ences by selecting specific aspects of how they participate 
in class

Dunlap et al. (1994)

Fig. 1  Parallel analysis and scree plot used for factor retention
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(e.g., Entertaining, Intellectually Stimulating, Humorous) 
related to trainers’ captivating outward expression and 
engaging presentation delivery style. The second factor, 
labeled “Welcoming Disposition,” contained items (e.g., 
Humble, Trustworthy, Able to Listen) related to train-
ers’ warm, positive temperament and internal character 
traits. The engaging presentation subscale accounted for 
63.92% of the variance and the welcoming disposition 
subscale accounted for 15.63% of the variance, together 
accounting for 79.55% of the variance. Table 2 provides 
the factor loadings.

Reliability

The internal consistency of the resulting MEAT subscales 
was excellent: Engaging presentation, α = .98; welcoming 
disposition, α = .97.

Predictive Validity

Bivariate correlations indicated moderate, positive relation-
ships between predictor and outcome variables (Table 3). 
Intentions to implement was positively and moderately 
related to both trainer welcoming disposition (r = .61) and 
engaging presentation (r = .50); additionally, the two pre-
dictors were moderately related to each other in a positive 
direction (r = .61). All relationships were statistically sig-
nificant (p < .01). Next, a forward selection, stepwise mul-
tiple regression was conducted in R to determine the extent 

Table 2  MEAT subscale and 
item means, standard deviations, 
eigenvalues, Cronbach’s alpha, 
and exploratory factor analysis 
loading

Factor loadings above .60 appear in italics
N = 105, SD standard deviation, EV eigenvalue, α Cronbach’s alpha

Mean SD EV α Factor 1 Factor 2

1. Engaging presentation 16.17 .98
Engaging 2.27 1.01 1.01 − .09
Intellectually Stimulating 2.18 0.96 .97 − .08
Humorous 1.81 1.03 .94 − .07
Skillful 2.32 .99 .92 .04
Expert 2.56 .82 .92 − .02
Passionate 2.48 .79 .90 − .07
Enthusiastic 2.31 .84 .89 − .06
Knowledgeable 2.47 .89 .86 .06
Entertaining 2.16 1.06 .86 .10
Motivational 2.20 .89 .85 .07
Intelligent 2.79 .74 .84 − .10
Experienced 2.69 .76 .84 − .05
Communicates Effectively 2.36 .82 .81 .19
2. Welcoming disposition 4.13 .97
Humble 2.44 .92 − .31 .99
Patient 2.14 .89 − .28 .98
Flexible 2.02 .78 − .05 .93
Trustworthy 2.79 .80 − .12 .90
Open to criticism 2.12 .69 .01 .90
Able to listen 2.11 .76 .01 .87
Empathetic 2.30 .89 .19 .82
Friendly 2.28 .84 .18 .81
Warm 2.21 .92 .21 .78
Caring 2.19 .80 .23 .77
Considerate 2.26 .87 .26 .75
Professional 2.44 .83 .23 .68

Table 3  Correlations of predictor and outcome variables

** p < .01 (2-tailed)

1 2 3

1.Welcoming disposition –
2. Engaging presentation .61** –
3. Intentions to implement .61** .50** –
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to which welcoming disposition and engaging presentation 
could explain variance in teachers’ intentions to implement 
the trained upon EBP. Descriptive statistics for variables that 
were candidates for entry into each model are provided in 
Table 4. Assumptions of linearity, conditional homogene-
ity of variance, and normal distribution of errors were met 
(Field, 2009; Gravetter & Wallnau, 2014; Trochim & Don-
nelly, 2006). Multicollinearity between the predictors was 

low, as indicated by the variance inflation factor (VIF = 1.58; 
Montgomery & Peck, 1992).

AIC was examined to select the optimal regression 
model. All covariate and predictor variables were included 
in analyses to test model specification. An empty model 
was run first, AIC = 175.41, t(104) = 45.34, p < .001. Next, 
welcoming disposition was added and improved the model 
considerably, AIC = 129.43, F(103) = 59.67, p < .001. 
The third model included engaging presentation, which 
improved the model further, AIC = 126.98, F(102) = 33.03, 
p < .001. Control variables (Table 4) did not further specify 
the model and were thus excluded from further analyses. 
Comparisons of AICs suggested that the optimal model 
included engaging presentation and welcoming disposition 
alone, AIC = 126.98. The final model indicated that both 
engaging presentation and welcoming disposition signifi-
cantly predicted intentions to implement, F(102) = 33.03, 
p < .001 (Table 5), explaining approximately 38% of vari-
ance in intentions to implement overall.

To examine the differential effect of each predictor, 
change in adjusted R2 (Δ adjusted R2) was computed. A 
fourth model was run to examine the change in adjusted 
R2 from a reduced model with Engaging presentation as 
the only predictor (Table 5). When controlling for Engag-
ing presentation, welcoming disposition explained 14% of 
unique variance in intentions to implement beyond that of 
Engaging presentation. Conversely, Engaging presentation 
accounted for 2% of unique variance in intentions to imple-
ment beyond that of welcoming disposition. Thus, the effect 
size for welcoming disposition (Δ adjusted R2 = .14) was 
approximately 7 times larger than the effect size for Engag-
ing presentation (Δ adjusted R2 = .02), indicating that wel-
coming disposition contributed more to the prediction of 
intentions to implement than Engaging presentation.

Discussion

Training is considered a core implementation strategy (Fix-
sen et al., 2009), yet limited research has examined attributes 
of trainers that predict key mechanisms of provider behavior 

Table 4  Descriptive statistics of covariates, independent, and depend-
ent variables

N = 105. SD standard deviation

N % Mean SD Range

Demographic variables
Trainee
Years of experience 105 11.33 7.73 1–32
Gender 105
Male 84 31
Female 21 69
Degree 105
Ph.D 15 14
Master’s 90 86
Ethnicity 105
White 64 61
Black/African American 8 8
Hispanic 7 7
Asian 17 16
Other 9 8
Trainer
Age 21 17.31 8.69 29–60
Years of experience 21 41.27 8.96 5–36
Gender 21
Male 33 20
Female 72 80
Dependent variable
Intentions 105 10.15 2.29 4–14
Independent variable
Disposition 105 27.33 9.13 12–60
Presentation 105 30.60 10.47 13–65

Table 5  Results of forward, stepwise multiple regression

*** p < .001; **p < .01; *p < .05. B = unstandardized coefficient. SE B = standard error. β = standardized coefficient

Predictor Model 1 Model 2 Model 3 Model 4

B SE β B SE β B SE β B SE β

Intercept 10.15 .22 .00*** 5.86 .58 .00*** 5.37 .62 .00*** 6.82 .61 .00***
Disposition .16 .02 .61*** .13 .03 .48***
Presentation .04 .02 .20* .11 .02 .50***
Adjusted R2 .36 .38 .24
F for ΔR2 59.67*** 33.03*** 33.70***
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change. This study extended the research on the Measures 
of Effective Attributes of Trainers (MEAT) by examining 
evidence of its reliability and validity when administered 
in the education sector as part of an active implementa-
tion effort. Consistent with previous research (Boyd et al., 
2017), this study revealed two first order factors; however, 
the item loadings and meaning of the factors from the 
original research (i.e., Charisma and Credibility) differed 
from those derived in this study (i.e., Welcoming Dispo-
sition and Engaging Presentation). This difference in item 
loadings and factor meaning likely resulted from the study 
sample, as the original study was completed in a conveni-
ence sample of college students with a contrived stimulus, 
while the current study was conducted in the context of a 
real-world implementation effort, offering an opportunity 
to test the measure in the setting it was ultimately intended 
to be utilized. Results from the current study also suggested 
that trainer attributes, particularly those related to trainee 
perceptions of the trainers’ welcoming disposition, were sig-
nificantly associated with trainees’ intentions to implement 
the trained upon EBP. This finding takes on importance in 
light of research indicating that behavioral intentions are a 
mechanism of behavior change (Ajzen, 1991), and research 
linking behavioral intentions to implementation outcomes 
(Webb & Sheeran, 2006).

Findings also indicated a potential third factor related 
to trainee’s perceptions of trainer organization and prepa-
ration. Indeed, previous research has indicated that trainer 
expressiveness coupled with their technical abilities, such as 
organization, may impact retention of important information 
related to the content being presented (Towler & Dipboye, 
2001). Moreover, findings are consistent with other disci-
plines that have identified spokesperson affect and disposi-
tion as significant predictors of attitudes and intentions to 
engage in a behavior (e.g., Sharma & Levy, 2003).

Implications for EBP Training Research and Practice

This study has implications for the selection and recruit-
ment of EBP trainers. If certain trainer attributes are found 
to be associated with desired training outcomes (e.g., knowl-
edge and skill acquisition, intentions to implement, positive 
attitudes towards EBP), the MEAT could be used to select 
trainers to enhance the impact of training on adoption and 
implementation. Specifically, there is a growing interest in 
“train-the-trainer” approaches in which experts in specific 
EBPs identify and provide instruction to identified person-
nel, who then provide training to others in their organiza-
tion (McHugh & Barlow, 2010; Powell et al., 2015). In fact, 
many EBP purveyors offer train-the-trainer options as a way 
of scaling up implementation (e.g., cognitive-behavioral 
therapy; Nakamura et al., 2014), which has been shown to 
yield superior adherence to treatment than self-study alone 

(McHugh & Barlow, 2012). The MEAT could be used as a 
tool to inform trainer selection efforts or audit and feedback 
systems that support trainers to cultivate specific character-
istics that are likely to influence key mechanisms of provider 
behavior change across a range of settings. Considering that 
the welcoming disposition subscale had a stronger associa-
tion with trainee intentions to implement, EBP purveyors or 
organizations employing trainers may focus on cultivating 
trainer skills that foster an optimal learning environment. 
This could be similar to findings in other fields, such as 
the business and mental health sector, that underscore the 
importance of leaders who develop psychological safety 
in groups (Edmondson, 2018) and therapists who develop 
strong therapeutic alliances with clients (Lavik et al., 2018) 
which act as mechanisms for risk taking, behavior change, 
and learning. Moreover, trainee-perceived characteristics 
captured by the MEAT could be directly relevant to con-
sultants or coaches who follow-up training with additional 
implementation supports that pick up where training leaves 
off. Before the MEAT can be used for these purposes, strong 
evidence for predictive validity must first be established, as 
well as a deeper assessment of trainer attributes that influ-
ence specific mechanisms related to provider-level imple-
mentation outcomes.

Findings from this study also have implications for the 
continued study of the attributes of key personnel associated 
with organizational change. More specifically, the results 
of this study suggest that there may be cross-cutting attrib-
utes of individuals who are in facilitative positions, such 
as trainers, supervisors, and consultants, that may influence 
providers’ EBP implementation. This is aligned with pre-
vious literature documenting leadership attributes that are 
associated with organizational climate, workforce satisfac-
tion, and innovation implementation (Aarons et al., 2016). 
Future research should examine whether there are common 
attributes across personnel in supportive roles, or whether 
there is divergence in attributes depending on the position 
(e.g., trainer vs. supervisor) that could differentially inform 
selection decisions to enhance both better implementation 
and service recipient outcomes.

Finally, this study has implications for further study of 
multi-level factors associated with optimal training transfer 
outcomes. Findings of this study suggested that expand-
ing research on in-service training specifically may yield 
important information regarding the “who,” “what,” and 
“how” of training to determine optimal training conditions 
that facilitate successful EBP adoption, adherence, and sus-
tainment. Research continually indicates that training as 
usual produces sub-optimal influences on implementation 
outcomes (Fixsen et al., 2009; Rogers et al., 2002). This 
study’s findings, however, indicate that factors not typically 
investigated may serve as moderators of training success. 
For example, trainers viewed as boring and as having a cold, 
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unapproachable disposition are likely to be associated with 
worse implementation outcomes than trainers perceived as 
engaging and having a warm, approachable disposition. Not-
withstanding this implication, it is unclear whether more 
optimal training conditions are likely to promote better 
implementation outcomes beyond training-as-usual; this also 
is an area that is in critical need of further study (Beidas & 
Kendall, 2010; Boyd et al., 2017; Lyon et al., 2011). Until 
researchers, organizational consultants, and EBP trainers 
find and utilize effective methods of training, organizations, 
such as schools, may continue to waste limited resources on 
expensive trainings that yield virtually no changes in pro-
vider work behavior.

Limitations

Results from this study were obtained from 21 trainers and 
a subset of five teachers who participated in each of the 21 
training sessions. Thus, findings are not representative of 
the full range of trainers and teachers included in each train-
ing. However, teachers who completed the MEAT for the 
purposes of this study were randomly selected within each 
cohort to improve representativeness. Future studies should 
attend to the complexity of data collection. For example, 
numerous trainers need to be identified who can standardize 
their training in structure and content to create continuity.

Additionally, some conventional wisdom would suggest 
the present study was underpowered for EFA (i.e., five to ten 
participants per item; Tinsley & Kass, 1979). However, both 
the KMO measure and Bartlett’s test of sphericity suggested 
the appropriateness of performing EFA. Further, based on 
the number of factors (2), number of items (25), and factor 
loading (average of .89 on first factor and .85 on the sec-
ond factor), de Winters et al. (2009) state that the current 
sample size of 105 was appropriate. However, in order to 
execute more sophisticated evaluations (i.e., nesting trainees 
within trainers in hierarchical linear models; EFA followed 
by confirmatory factor analysis on a randomly split dataset), 
a larger sample size is recommended.

Further, this study did not include a measure of actual 
implementation behavior (i.e., observation of treatment 
adherence). While research has shown that behavioral inten-
tions are a valid predictor of actual behavior under volun-
tary situations (Webb & Sheeran, 2006), this is a limitation 
of the current study’s findings. Additionally, it is unclear 
whether the findings from this study would hold across other 
types of EBPs, as this study was limited to the implementa-
tion of one type of EBP (i.e., proactive classroom manage-
ment practices). Further, the EBP that was utilized in that 
study was limited in complexity and required few steps to 
implement. Thus, trainees may have had higher intentions 
to implement practices as they were perceived as more fea-
sible and less complex than EBPs that require adherence to 

a multiple-step, multi-component process (e.g., manualized 
interventions). Last, this study included only one mechanism 
of behavior change (i.e., intentions to implement). Thus, it is 
unclear whether trainer attributes differentially impact other 
key mechanisms of behavior change (e.g., attitudes, beliefs, 
self-efficacy).

Future Directions

To further establish evidence for the psychometric properties 
of the MEAT in the education sector, the factor structure 
needs to be confirmed with a large, representative sample 
of teacher trainees through larger training networks and 
technical assistance centers. Future study of the MEAT will 
include adding items that may capture a potential third fac-
tor focused on perceptions of the trainer’s preparation and 
organization. Future research should also examine multi-
level factors (e.g., organization policy, leadership, consulta-
tion, provider-level motivation to change) that interact with 
indicators of quality training to predict successful EBP 
implementation. For example, training is unlikely to result 
in effective transfer of knowledge and skills without super-
visor support, a strong implementation climate, and follow-
up strategies that provide ongoing implementation support 
(Beidas & Kendall, 2010; Lyon et al., 2018). The MEAT 
could also be utilized in studies focused on the effectiveness 
of consultation and coaching designed to improve imple-
mentation outcomes (i.e., fidelity, sustainability).

Additionally, there is ample room for additional research 
exploring the causal pathways or theoretical explanations 
that detail how and why trainer attributes impact implemen-
tation outcomes, such as uptake and sustained use of EBPs 
in practice. Several candidate theories could be utilized in 
conjunction with the MEAT in larger trials to formalize this 
work. First, self-determination theory (Deci & Ryan, 2012), 
which focuses on the influences of social environments on 
attitudes, values, motivations, and behaviors may be a pow-
erful explanatory framework to utilize when interpreting and 
designing studies focused on trainer attributes. For example, 
self-determination theory, in particular its focus on social 
ambiance and the cultivation of autonomous motivation, 
could serve as a helpful theoretical framework that further 
explains the effect of trainer attributes on cognitive, affec-
tive, and behavioral changes predictive of teacher uptake and 
use of EBPs. Similarly, other social psychological theories 
focused on social influence, which suggest that individu-
als who engender positive liking and connection are more 
likely to have others say “yes” to the ideas or products they 
endorse (e.g., Cialdini, 2001; Clark & Isen, 1982), could 
be utilized to begin mapping the specific causal pathway 
between trainer attributes and implementation outcomes, 
or even help refine and solidify the MEAT’s construct and 
nomological validity.
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As such, the MEAT should be administered along with 
other measures capturing: (1) other potential mechanisms of 
behavior change (i.e., complementary measures and counter-
measures explicated by candidate theories) to continue build-
ing its validity evidence; and (2) actual implementation behav-
ior to examine its association with more robust measures of 
training outcomes. Research in this area should also administer 
additional measures of trainer characteristics to examine con-
vergent and divergent validity of the MEAT to further evidence 
of its construct validity. It is also worth noting that this study 
took place prior to the COVID-19 pandemic. Since the onset 
of the COVID-19 pandemic, EBP training for school-based 
professionals, such as teachers, has frequently been delivered 
via teleconferencing platforms. Future study of the MEAT will 
investigate how results may vary when in-service training is 
delivered in a teleconferencing format.

Conclusions

To develop and deliver high-quality trainings that facilitate 
successful EBP implementation, findings from this study sug-
gest that trainer attributes need to be factored into the imple-
mentation process. The MEAT has demonstrated evidence as 
a psychometrically sound measure of trainer attributes for use 
in examining and promoting the effectiveness of EBP training 
in the educational sector. There remains considerable room for 
future research to advance aspects of training to enhance the 
impact of this core implementation strategy on implementation 
outcomes. Future research will to attend to socially influential 
attributes of trainers, the structure, content, and activities of 
the training itself, and the broader context in which training 
and implementation is taking place.
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