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Abstract
The adoption and dissemination of evidence-based programs 
is predicated on multiple factors, including the degree 
to which key stakeholders are motivated to implement 
program best practices. The present study focuses on 
the development of indicators that capture motivations 
of teachers to adopt school wellness programming since 
personal motivations are central to achieving sustainable 
impacts in these settings. The study specifically describes 
the measurement development and validation of the 
Self-Regulations for Educators Questionnaire (SREQ), 
designed to measure educators’ autonomous and controlled 
motivation for adopting evidence-based programming in 
their schools. A naturalistic design to study motivation to 
adopt aspects of NFL PLAY60 programming through the NFL 
PLAY60 FitnessGram Partnership Project was used. A total 
of 1,106 teachers completed the SREQ online. Internal 
validity was assessed through exploratory and confirmatory 
factor analysis, and predictive validity using structural 
equation modeling (SEM). The results supported the two-
factor solution with separate items capturing aspects of 
autonomous and controlled motivation. Both factors had 
good internal reliability and the item-total correlation 
coefficients were above 0.40 for both factors. The results 
also supported the predictive validity as autonomous 
motivation positively predicted the level of overall 
engagement, teaching effectiveness, fitness testing reports 
sent home, and completion of fitness testing with students 
(p < .05). Controlled motivation positively predicted whether 
the teachers conducted fitness testing and the engagement 
of Play 60 Challenge (p < .05). Findings suggest that the 
SREQ displays a number of psychometric characteristics 
that make the instrument useful for examining motivation of 
providers to implement evidence-based best practices.
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INTRODUCTION
Promotion of physical activity in youth has been 
acknowledged as a public health priority by many 
prominent public health organizations [1, 2]; how-
ever, challenges arise in the adoption and util-
ization of evidence-based programming through 
schools [3]. Numerous studies have reported on 
school-based interventions to promote healthy life-
styles, but the impact of these studies has also been 
limited [4, 5]. One model that has been introduced 

to the K-12 setting to increase student health is 
the comprehensive school physical activity pro-
gram (CSPAP), developed by the CDC [6]. The 
fundamental purpose of a CSPAP is to facili-
tate school-based physical activity programming 
through a coordinated effort involving all school 
professionals, community, and family so that chil-
dren have opportunities to be physically active 
throughout the school day.

Physical education teachers have been cited as 
key role players for the implementation of CSPAP 
and can facilitate the coordination of efforts from 
all school staff towards physical activity promotion 
[3, 5]. School staff engagement constitutes one of 
the components of CSPAP. School staff have been 
recommended to play an important role in physical 
activity promotion through the staffs’ personal well-
ness experiences and beliefs as well as their level 
of involvement into programming [7]. Despite the 
increasing efforts on identifying contextual factors 
(e.g., time, support, and training) that affect physical 
activity programming within the CSPAP framework 
[8, 9] surprisingly, there is a paucity of research on 
motivational factors of school staff (e.g., motivation, 
attitudes, and beliefs) that are theorized to drive be-
havior [7, 10].
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Implications
Practice: School-based interventions and CSPAP 
initiatives can use the SREQ as a tool to measure 
educator’s motivation for the implementation of 
evidence-based best practices.

Policy: Effective wellness programs must con-
sider the motivation and readiness of providers in 
order to advance the dissemination of behavior 
change programming.

Research: Future research should be aimed at 
examining the utility of provider motivator with 
SREQ in other settings, such as within clinical 
and community dissemination efforts, for the 
implementation of evidence-based public health 
initiatives.
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Teacher motivation
A large body of literature has documented the 
utility of self-determination theory (SDT) for under-
standing human motivation [11–14], but less work 
has been done to study the motivation of teachers or 
public health leaders to implement programming. 
The essence of SDT is that an individual’s motiv-
ation to carry out a certain behavior depends on 
environmental circumstances and their basic needs 
satisfaction [15]. In order for an individual to be in-
trinsically motivated to perform a behavior, their 
basic psychological needs of competence (high per-
ceptions of their ability), autonomy (ability to self-
regulate and control their actions), and relatedness 
(strong sense of connection to others) must be ful-
filled [15]. However, extensions of the theory have 
posited that motivation is differentiated on a con-
tinuum based on the degree to which the person has 
internalized external motivators. The five categories 
on the continuum include external regulation, intro-
jected regulation, identified regulation, integrated 
regulation and intrinsic motivation [16], factors that 
have also been examined using the more dichot-
omized groupings of controlled and autonomous 
motivation. In this classification, controlled motiv-
ation comprises external and introjected regulation, 
whereas autonomous motivation comprises identi-
fied, integrated, and intrinsic motivation [16]. These 
two forms are differentiated by the degree to which 
a person decides to act based on internal/external 
pressures (controlled), or of their own desires and 
intentions (autonomous). This advancement has in-
tegrated the influence of environmental factors on 
individuals’ motivation to carry out certain behav-
iors and thus has expanded SDT to be more com-
prehensive in its application [11, 17].

Although applications to work-related motivation 
are limited, previous studies have examined individ-
uals’ motivation to help others and to exhibit pro-
social behaviors [14, 18]. For instance, findings from 
work by Pavey et  al. [18] demonstrated the posi-
tive mediating effect of autonomous motivation to 
help on prosocial behaviors, and the ways in which 
emotional empathy can enhance autonomous mo-
tivation. Applications to the field of teaching show 
similar relationships between autonomous motiv-
ation and altruistic behaviors [11, 19]. Negative 
associations between autonomous motivation and 
exhaustion have also been observed, implying that 
this construct may serve as a protective factor against 
work-related burnout [19, 20].

More recent studies have documented that the 
presence of autonomous motivation may predict 
teachers’ willingness to infuse innovative prac-
tices and programs into their pedagogies [11, 21]. 
Specifically, Gorodizis and Papaioannou [11] 
analyzed teachers’ motivation data and percep-
tions of innovative practices through a series of 
structural equation models (SEM) and qualitative 

data collection procedures. They found that au-
tonomously motivated teachers were more likely 
to pursue additional professional development op-
portunities and commit time to enhance their peda-
gogical knowledge and instruction [6]. Similarly, 
Vazou and Vlachopoulos [21] found that intrinsic-
ally motivated school staff were more willing to use 
activity breaks at school and participate in school 
wellness events to promote physical activity be-
havior in the future. Collectively, extant literature 
indicates that autonomous motivation is a driving 
factor of teachers’ involvement in new initiatives and 
of promoting student learning through autonomy-
supportive teaching.

Notwithstanding the literature to support the pro-
motion of autonomy-supportive teaching, research 
pointing to teachers’ motivations toward promoting 
physical activity in the school remains scarce. As 
research shows, lack of experience, training, and 
support for implementation hinders perceptions 
of competence [22–24]. The degree to which one 
or all of the psychological needs (competence, au-
tonomy, relatedness) are satisfied or thwarted affects 
individual’s motivation and in turn can predict future 
engagement and behavior [15]. Taking into account 
teachers’ motivational dispositions toward physical 
activity integration is important in order to under-
stand the interrelated intrapersonal and interper-
sonal factors in the school systems that can promote 
teacher engagement and, consequently, students’ 
opportunities to be physically active throughout the 
school day. SDT provides a strong framework given 
the extant literature documenting relationships be-
tween autonomous motivation and other altruistic 
behaviors and was used in this study in order to de-
velop a theoretically grounded measure of teachers’ 
motivation for physical activity promotion.

Implementation science
Despite the clear evidence, a gap in the literature is 
the lack of a theoretically grounded measure that cap-
tures motivational orientations of teachers to adopt 
and use evidence-based programs. Understanding 
the motivation and personal beliefs of the individ-
uals implementing a program are critical constructs 
in order to advance the dissemination of behavior 
change programming. The field of dissemination 
and implementation science (D&I) boasts an array 
of research frameworks that help researchers 
and practitioners understand factors which influ-
ence successful adoption and implementation of 
evidence-based programming [25]. Motivation of 
individuals (i.e., teachers) tasked with implementing 
programs (i.e., CSPAPs) has been cited as an influ-
ential factor which could affect successful program 
execution [26, 27], in that individuals with more 
innovation-specific motivation to adopt a certain 
practice are likely to have greater capacity for im-
plementation [28]. To advance work in this area, it is 
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important to have more robust measures to capture 
the motivations of program implementers.

The present study addresses this need by 
developing and evaluating an assessment (based on 
SDT constructs) that captures the motivation of edu-
cators to implement school wellness programming. 
The items were developed and evaluated iteratively 
through a large participatory research study on 
school physical education programming called the 
NFL Play 60 FitnessGram Partnership Project [29]. 
The project provided an ideal setting to develop 
and test motivational items since teachers had the 
autonomy to decide how involved they wanted to 
be with the recommended school programming. 
The specific purpose of this study was to develop a 
measure of teacher motivation for promoting phys-
ical activity and to test its predictive validity related 
to physical activity promotion through this ongoing 
participatory research project. Although the ques-
tions are specific to school physical activity program-
ming, the intent of the scale development is that the 
approach would have broader utility for evaluating 
the motivation of community leaders, clinicians, and 
other public health practitioners to adopt evidence-
based programming.

METHODS

Design and procedures
The study was conducted as part of a larger study 
on the evaluation of the NFL PLAY 60 FitnessGram 
partnership project conducted by the Cooper 
Institute in collaboration with the NFL PLAY60 
Foundation [29]. The project, launched in 2010, 
was designed as a participatory research initiative 
to study methods to promote effective practices in 
school-based physical education. Consistent with na-
tional goals for the promotion of “Comprehensive 
School Physical Activity Programming” [6], schools 

were encouraged to conduct annual fitness evalu-
ations using the FitnessGram software and to use 
the NFL PLAY 60 programming in their school. 
The details of the design and structure of the study 
are available in the baseline paper [30], as well as in 
other related studies from this project [31, 32].

Teachers were provided with access to different 
NFL PLAY 60 programs (e.g., Play 60 Challenge 
and Fuel up to Play 60)  and were encouraged to 
use them to promote physical activity and healthy 
eating in students. Teachers had the autonomy to 
select the programs that worked best for their indi-
vidual school’s needs, resources, and infrastructure. 
An annual survey was distributed online through 
Qualtrics in April each year to capture data on 
the extent of programming implementation. One 
teacher from each participating site filled out the 
survey which provided the key information on their 
school engagement as well as the motivational items 
that are evaluated in this study. Samples in four dis-
tinct years from 2014 to 2017 were used for the pur-
poses of this study. The sample size fluctuated from 
year to year with the largest sample of 535 teachers 
in 2014 and smallest sample of 205 teachers in 2016. 
However, except for minority rate in 2014 and 2016, 
no significant difference was found in student en-
rollment, percent of student qualified to free and 
reduced lunch, percent of minority students, geo-
graphic location, and grade levels from schools that 
teachers worked between different 4 years. The de-
tailed sample characteristics from 2014 to 2017 are 
summarized in Table 1. The project was approved 
by the Cooper Institute Institutional Review Board.

Measures
Self-Regulations of Educators Questionnaire
A list of 27 items was initially developed repre-
senting the autonomous and controlled motivation 

Table 1 | School demographic data from sample 1 (2014) to sample 4 (2017)

Year 2014 2015 2016 2017

N (Teachers) 535 340 206 281
Student enrollment 641 (417) 621 (413) 557 (398) 638 (464)
SES 49.6% (28.1%) 46.3% (28.8%) 45.7% (27.5%) 47.4% (26.7%)
Minority 44.6% (41.1%)* 42.5% (37.7%) 35.3% (42.4%)* 39.3% (38.7%)
Location
  City 198 (37.9%) 107 (32.2%) 46 (25.3%) 61 (28.8%)
  Suburb 123 (23.6%) 87 (26.2%) 56 (30.8%) 59 (27.8%)
  Town 74 (14.2%) 53 (16.0%) 27 (14.8%) 37 (17.5%)
  Rural 127 (24.3%) 85 (25.6%) 53 (29.1%) 55 (25.9%)
School level
  Elementary 188 (41.3%) 134 (41.6%) 81 (44.5%) 96 (44.9%)
  Middle 122 (26.8%) 90 (28.0%) 42 (23.1%) 52 (24.3%)
  High 61 (13.4%) 41 (12.7%) 23 (12.6%) 32 (15.0%)
  Mixed grade 84 (18.5%) 57 (17.7%) 36 (19.8%) 34 (15.9%)
*p < .05.
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of educators, adapted from two motivational scales 
in the SDT literature; the adapted Situational 
Motivation Scale [21], as it was used to measure 
self-regulations of school personnel participating 
in a world wellness event, and the Motivation to 
Help Scale [14] that assesses autonomous or con-
trolled motivation for helping others. Then, the 
items were reduced to ten based on the following 
two criteria: (a) the items with the stronger factor 
loading on both autonomous and controlled motiv-
ation, as identified in the Vazou and Vlachopoulos 
data set [21], and (b) unique items from the 
Motivation to Help Scale [14] that were perceived 
as relevant to the motivation of educators to pro-
mote students’ health. To maintain congruence of 
the present scale with the theoretical construct it 
purports to measure, the selected items for autono-
mous and controlled motivation were similar to 
those utilized in the self-regulation scales, meaning 
autonomous  =  intrinsic motivation + identified 
regulation, and controlled = external + introjected 
regulations. The items follow the stem: “Why did 
you participate in the NFL PLAY 60 FitnessGram 
partnership project?” and each item was assigned 
a 5-point rating scale ranging from 1  =  “strongly 
disagree” to 5 = “strongly agree.” The initial ten 
items for the scale development are presented in 
Table 2.

Program compliance survey items
A list of questions from the annual survey were 
included in the study as outcome variables in the 
structural equation modeling to test the predictive 
validity of the motivation scales. The responses 
were reversely coded; thus, regardless of the levels 
of responses, the higher numbers in the outcome 
question indicate positive behaviors. Questions of 
compliance and perceptions of the FitnessGram 
testing included in this study are presented in 
Table 3.

Data analysis
Exploratory and confirmatory factor analyses
A series of steps with four independent samples were 
taken for the development of the Self-Regulations of 
Educators Questionnaire (SREQ). With sample 1, 
an Exploratory Factor Analysis (EFA; principal-axis 
factor analysis with oblimin rotation) was conducted 
in order to examine the factor structure of the ten 
items. The criterion for factor extraction was that 
factors should have eigenvalues greater than 1.0. 
Items with loadings of 0.32 or lower and with high-
cross loadings (less than 0.10 difference) were iden-
tified as problematic. Next, a Confirmatory Factor 
Analysis (CFA) using Maximum Likelihood (ML) 
analysis was conducted with three independent sam-
ples (sample 2, 3, 4). The CFA was carried out using 
the EQS 6.2 software [33]. The criteria used to as-
sess the model fit were the chi-square test (χ 2), the 

non-normed fit index (NNFI), the comparative fit 
index (CFI), the Standardized Root Mean Square 
Residual (SRMR), and the Root Mean Square Error 
of Approximation (RMSEA). A  good model fit is 
achieved if the NNFI and the CFI values are above 
0.90 and close to 0.95, the SRMR is as high as 0.08, 
and the RMSEA is close to 0.06 [34]. Furthermore, 
a significant chi-square test (χ 2) indicates a poor 
model fit; however, this statistic becomes overly 
sensitive with large samples [35], and therefore, we 
relied more on the other fit indices provided by 
EQS 6.2 for the goodness of the models. The ratio 
of sample size to free parameters in all models ex-
ceeded the minimum ratio of 5:1 recommended by 
Bentler and Wu [33].

Item analysis
Item analysis was carried out using SPSS Version 26 
to assess the homogeneity of the items comprising 
the autonomous and controlled motivation factors. 
Inter-item correlations, item-total correlations, and 
Cronbach’s Alpha coefficient are indicative of the 
reliability and internal consistency of a scale [36]. 
The criteria used for the internal reliability were: (a) 
an inter-item correlation between r = 0.20 and 0.70, 
(b) a minimum corrected item-total correlation coef-
ficient of r = 0.40, and (c) a coefficient alpha above 
0.70.

Predictive validity
Predictive validity was evaluated using structural 
equation modeling in two steps. The first step was to 
assess the fit of 10 motivation items in measurement 

Table 2 |  CFA factor loadings of Self-Regulation of Educators 
Questionnaire with sample 4

Factor/item Why did you participate in the NFL PLAY 60 
FITNESGRAMM partnership project?

1 2
1.Autonomous   
  3. �Because I believe it is important for my 

students
.863  

  4. Because I enjoy trying new things .667  
  6. �Because I really enjoy trying to improve 

as a teachera
.897  

  7. Because I care about students .870  
  9. Because I valued doing so .861  
1.Controlled   
  1. So that I would be liked  .477
  2. �Because I would feel bad about myself 

if I didn’t
 .687

  5. Because it is something I was told to doa  .469
  8. Because I felt I didn’t have a choicea  .520
  10. Because otherwise I would feel guilty  .954
aItems used at the initial scale development with samples 1 and 2: 5.  “Because 
I want others to appreciate my work”; 6. “Because it gives me pleasure to try dif-
ferent things”; and 8. “Because I want others to appreciate my work.” The numbers 
preceding the items indicate the order of each item in the survey.
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model and two latent variables (autonomous and 
controlled motivation factors) were created based 
on the factor and item analysis. The second step 
was to assess the fit of the two motivation latent vari-
ables predicting fitness testing or programming im-
plementation compliance in the structural model. 
Nine models were run separately for each outcome 
variable. The structural equation model diagram is 
depicted in Fig.  1. Data were analyzed separately 
for the 2016 and 2017 school years. Similar to CFA, 
model fit was assessed using RMSEA < 0.08, CFI > 
0.90, SRMR < 0.06, and Tucker–Lewis index TLI > 
0.90. Structural equation model analyses were con-
ducted using Mplus Version 8.2.

RESULTS

Structural validity and internal consistency
The steps of the analysis for the SREQ develop-
ment, the model fit, the correlation of the factors 
from the factor analysis, and the results from the 
item analysis are presented in Fig. 2. The first step 
on the analysis for the factor structure of the SREQ 
was through Exploratory Factor Analysis (EFA). As 
the results showed, EFA with sample 1 produced 
two factors with ten items that accounted for 48% 
of the variance. All items met the aforementioned 
criteria except for two items that were marginal. 
Item 8 had low loading that was slightly above 
the threshold (0.34) and item 5 cross-loaded on 
both factors with 0.08 difference (0.33 and 0.41) 
that was marginally higher than the criterion. The 
second step was to examine the latent structure of 
the SREQ with CFA with an independent sample. 
All ten items were retained and tested with CFA as 
the two items that appeared to be problematic were 
marginal and we did not want to exclude items be-
fore being further evaluated. The results from CFA 
with sample 2 showed an inadequate fit of the model 

to the data. Inspection of the modification indices 
and the standardized residual matrix revealed that 
three items (items 5, 6, and 8)  were problematic. 
These items were excluded and another CFA was 
conducted with a marked improvement in the fit in-
dices (CFA2—7 items; Fig. 2). The next step in the 
measurement development was to replace the three 
problematic items with three new ones in order to 
examine whether a 10-item 2-factor model would be 
valid. Two CFAs with independent samples (samples 
3 and 4)  were conducted with the modified scale 
showing similar adequate fit indices in both models 
(CFA3, CFA4; Fig. 2). The final items and the factor 
loading of the SREQ are presented in Table 2. The 
correlation among the two factors were negative and 
significant (−0.262 and −0.255, respectively; p < .05) 
showing low levels of multicollinearity.

The results from the item analysis for the final 
items (from samples 3 and 4)  of autonomous and 
controlled motivation were satisfactory with a 
minimum corrected item-total correlation coeffi-
cient being r = 0.509 for controlled motivation and 
r = 0.533 for autonomous motivation. Furthermore, 
inter-item correlations met the minimum criteria of 
being higher than 0.20 but were slightly above the 
recommended upper limit of 0.70 (ranging between 
0.235 and 0.755 for controlled and between 0.433 
and 0.773 for autonomous motivation). Cronbach 
coefficient alphas were above 0.70 for both the 
autonomy and controlled motivation factors (see 
Fig. 2).

Predictive validity
Table 4 displays the coefficient estimates, standard 
errors, and model fit index from the controlled and 
autonomous motivation latent variables in predicting 
nine different outcome variables. The structural 
models fit well in all nine different models because 
all the RMSEAs were less than 0.08, except for the 

Table 3 | Questions of compliance and perceptions of the NFL Play 60 FitnessGram Project

Question Rating scale

1.  Did you complete FITNESSGRAM testing in your school this past year? No—Yes
2. � Did students have the opportunity to practice the FITNESSGRAM tests prior to 

the collection of FITNESSGRAM scores for the project?
No—Yes, considerable opportunities 

(4-point)
3.  �How confident are you in the quality of FITNESSGRAM scores collected for the  

project?
Not confident—Very confident (3-point) 

4. � Does using the test results collected through FITNESSGRAM make your teaching 
more effective?

Definitely not—Definitely  
(4-point) 

5.  Did your school distribute reports to parents and/or students? No– Plan to—Yes  
(3-point)

6.  Rate your level of engagement in the NFL PLAY 60 FITNESSGRAM project? Not engaged—Very engaged  
(4-point)

7.  Did you participate in the NFL PLAY 60 Challenge program this past school year? No—Yes
8. � Did you participate in the Fuel Up to Play 60 program this past school year  

(a grant is not required to participate)?
No—Yes

9.  Did you administer the Youth Activity Profile to students this past year? No—Yes



ORIGINAL RESEARCH

TBM� page 1083 of 1087

to the data. Inspection of the modification indices 
and the standardized residual matrix revealed that 
three items (items 5, 6, and 8)  were problematic. 
These items were excluded and another CFA was 
conducted with a marked improvement in the fit in-
dices (CFA2—7 items; Fig. 2). The next step in the 
measurement development was to replace the three 
problematic items with three new ones in order to 
examine whether a 10-item 2-factor model would be 
valid. Two CFAs with independent samples (samples 
3 and 4)  were conducted with the modified scale 
showing similar adequate fit indices in both models 
(CFA3, CFA4; Fig. 2). The final items and the factor 
loading of the SREQ are presented in Table 2. The 
correlation among the two factors were negative and 
significant (−0.262 and −0.255, respectively; p < .05) 
showing low levels of multicollinearity.

The results from the item analysis for the final 
items (from samples 3 and 4)  of autonomous and 
controlled motivation were satisfactory with a 
minimum corrected item-total correlation coeffi-
cient being r = 0.509 for controlled motivation and 
r = 0.533 for autonomous motivation. Furthermore, 
inter-item correlations met the minimum criteria of 
being higher than 0.20 but were slightly above the 
recommended upper limit of 0.70 (ranging between 
0.235 and 0.755 for controlled and between 0.433 
and 0.773 for autonomous motivation). Cronbach 
coefficient alphas were above 0.70 for both the 
autonomy and controlled motivation factors (see 
Fig. 2).

Predictive validity
Table 4 displays the coefficient estimates, standard 
errors, and model fit index from the controlled and 
autonomous motivation latent variables in predicting 
nine different outcome variables. The structural 
models fit well in all nine different models because 
all the RMSEAs were less than 0.08, except for the Fig. 2 | Flow chart of sample and results for the SREQ measurement development.

Fig. 1 | The diagram of structural equation modeling to test the predictive validity of motivational items.
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teaching effectiveness as an outcome variable model 
in sample 4, which was marginal (RMSEA = 0.083). 
The CFI and TLI from all models were greater than 
0.90, and SRMRs were less than 0.06 in all models. 
With some exceptions, coefficients with autono-
mous motivation tended to be positively linked with 
programming variables while coefficients with con-
trolled motivation tended to be lower or negative. 
The clearest difference in patterns were evident for 
predicting the level of overall engagement in the 
project and the impact on teaching effectiveness. 
Although still relatively small, coefficients with au-
tonomous motivation in both samples 3 and 4 were 
larger and more positive than with controlled mo-
tivation. This means that higher autonomous mo-
tivation the teachers had, the more likely that they 
were to engage in the overall project and to use 
the fitness testing to improve their teaching. In the 
2017 dataset (sample 4), autonomous motivation 
also positively predicted whether teachers would 
send fitness testing reports home and whether they 
conducted fitness testing with their students (p < 
.05). Interestingly, controlled motivation was more 
positively associated with the engagement of Play 
60 Challenge in sample 3.  Controlled motivation 
also positively predicted whether the teachers con-
ducted fitness testing (p < .05).

DISCUSSION
Health and wellness programming in schools is 
widely encouraged to promote healthy lifestyles 
and to support broader academic achievement out-
comes in youth [1, 37] but it is not widely adopted. 
The purpose of this study was to develop and test the 
internal and predictive validity of a new measure, 
named SREQ, designed to capture teachers’ motiv-
ation for adopting school wellness programming. 
For that purpose, a series of procedures were fol-
lowed, involving item adaptation from valid motiv-
ational measures, pilot testing, EFA, item analysis, 
and a series of CFA with four independent samples. 
The results of the final CFA with two independent 
samples (samples 3 and 4) supported the two-factor 
solution of the SREQ, in which five items tapped 
autonomous motivation and five items tapped con-
trolled motivation. Autonomous and controlled mo-
tivation in SREQ were distinct factors that were also 
significantly correlated, providing a structure that is 
consistent with the constructs of SDT and existing 
questionnaires [11, 12, 14, 16].

The present study provides direct evidence to sup-
port the utility of motivation as an important pre-
dictor of NFL PLAY 60 implementation; however, 
it also complements a growing body of research on 
classroom and physical education teachers’ perspec-
tives toward comprehensive physical activity pro-
motion through CSPAP frameworks [8, 22, 38, 39]. 
Previous studies have documented that, in general, 
teachers have positive attitudes towards CSPAP in-
tegration and physical activity promotion [7, 10]. 

Recently, Webster and colleagues [40], drawing 
from the diffusion of innovations theory, developed 
a scale that includes perceived attributes of phys-
ical education teachers that could help them better 
adopt CSPAP, including attitudes and personal be-
liefs. However, as with any new scale, the effective-
ness of those attributes need to be further examined. 
The present study documents that motivation may 
also explain variability in program implementation 
but it is important to put the results back into the 
context of SDT to interpret the implications.

In the present study, it was found that autonomous 
motivation was more positively associated with 
teachers’ adherence to programming recommenda-
tions, a finding that offers new insights for studies 
examining program adoption and implementation. 
Prior research has shown the positive associations 
between autonomous motivation and other positive 
implementation characteristics [17, 41, 42]; thus, 
our findings align with existing literature. However, 
a novel finding was that controlled motivation was 
also positively associated with several programming 
indicators. Controlled motivation was associated 
with engagement of PLAY 60 programming in the 
2016 data set and with conducting fitness testing 
in the 2017 data set. This conflicts with some prior 
research showing that controlled motivation was 
either negatively or/not associated with altruistic 
and/or proactive implementation behaviors [11, 14, 
17, 18]. A potential explanation for this may be de-
rived from how teachers become involved in NFL 
Play 60 programming and to what degree they con-
sider their involvement as something they should 
do versus what they want to do. For instance, in re-
gard to fitness testing, prior research has found that 
teachers do not view this as a high pedagogical pri-
ority but feel somewhat obligated to conduct these 
assessments due to organizational pressure [43, 44]. 
Accordingly, teachers may also feel a sense of obli-
gation to complete the fitness assessments since their 
school was chosen to participate in the NFL PLAY 
60 project. Teachers could also feel an obligation to 
appease or impress the respective franchise liaison 
of champion in their region. Further investigation is 
warranted to understand situational motivation and 
the ways in which teachers and other chosen “im-
plementers” perceive certain aspects of program-
ming in order to enhance program adoption and 
utilization.

Teachers’ autonomous motivation was found 
to be predictive of implementing best practices of 
the NFL Play 60 initiative. Therefore, this e-study 
provides further findings related to this large par-
ticipatory research initiative [29]. The NFL PLAY 
60 FitnessGram project is unique in both scope and 
concept since it captures the nature and impact of 
programming in hundreds of schools under natur-
alistic conditions. A previous study with this sample 
documented large differences in fitness trajectories 
between schools that implemented programming 
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and those that did not [32]. These results supported 
the benefits of coordinated school-based program-
ming, but the more fundamental question has been 
why some schools successfully adopt and implement 
programming while others do not. The challenges of 
disseminating evidence-based programs have been 
well characterized in the public health literature 
[45, 46] and considerable efforts have been made in 
implementation science research to identify factors 
influencing implementation [47, 48]. Reviews of 
school-based CSPAP applications have noted similar 
challenges with implementation [5, 49], but, as with 
the broader literature on the subject, it has proven 
difficult to identify the more proximal causes [50].

Overall, the present study provides evidence to 
support the utility of the SREQ items for capturing 
motivation of teachers for adopting the NFL Play 
60 initiative, the selection of items was made with 
the goal the scale to be usable in a wide range of 
evidence-based programming. However, as val-
idation is an ongoing process, the extent to which 
SREQ can capture motivation of educators in dif-
ferent program implementation settings needs to be 
tested in future studies. A key strength of the study 
was the sequential and iterative testing of the items 
since it allowed for modification and refinement 
of wording, resulting in a valid measure of educa-
tors’ motivation for use in program implementation. 
Another major advantage was the naturalistic de-
sign and the ability to test the predictive validity in 
two sequential years of data collection. These fea-
tures provided rich datasets to evaluate both the re-
liability and predictive validity of the SREQ items.

However, despite the strengths of this study, 
there are some important limitations that 
also should be noted. One limitation was the 
cross-sectional nature in which this study was con-
ducted. Teachers completed this survey at the end 
of 2016 and 2017 but this was at the end of an aca-
demic year; thus, the timing of the survey comple-
tion may have affected teachers’ perceptions of the 
program and their own motivation. Administering 
the survey at different times throughout the school 
year or across multiple years may be a more bene-
ficial strategy to enhance the validity of data. 
Furthermore, in an attempt to provide a concise 
survey to teachers, the measure unfortunately 
does not capture forces that influence motivation 
or the impact of motivation on specific aspects of 
programming. It is difficult to confirm which com-
ponents are viewed more positively than others 
but these factors will be examined in subsequent 
research with this sample.

In summary, the findings of this study show good 
psychometric properties of the new questionnaire 
and document the value of the SREQ items for 
capturing motivation of teachers for implementing 
evidence-based programming in schools. The im-
portance of provider motivation was referenced 
as a likely predictor of implementation in an 

expert-panel review of implementation research 
in schools [50]. Thus, the present tool provides a 
way to capture this construct in future school-based 
interventions and CSPAP initiatives. However, it is 
noteworthy that motivation and readiness are also 
emphasized within several established public health 
implementation science frameworks [26, 51, 52]. 
While the current version of SREQ tested here was 
specific for school-based research, it is customizable 
to suit other programs by changing the stem of the 
questions asked (i.e., “I chose to participate in [insert 
program]”). Thus, it provides a useful tool that can 
be adapted to study provider motivation in a var-
iety of different lines of implementation research. 
Further research should be conducted to examine 
its utility in other settings, such as within clinical and 
community dissemination efforts, to examine pre-
dictive validity to implement evidence-based public 
health initiatives.
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