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Abstract

Physical education teachers use motivational strategies that can
(positively or negatively) affect their students’ level of motivation and
engagement. Indeed, according to their experiences and beliefs, some
teachers may focus on strategies that thwart, rather than support, stu-
dents’ psychological needs (autonomy, competence, and relatedness).
Effective professional development represents an excellent opportu-
nity to help teachers use research-supported motivational strategies.
Therefore, this study aimed to discover if attendance at a 2-day training
course could positively affect PE teachers’ beliefs regarding empower-
ing motivational strategies. Specifically, 11 PE teachers (experimental
group = 6 [attending the training]; control group = 5 [no training])
from primary school (n = 6) and secondary school (n = 5) expressed
their beliefs (effectiveness, feasibility, and normality) regarding 31
empowering motivational strategies proposed during training at the
beginning (October) and the end (April) of the school year. Results
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of the Wilcoxon signed-rank test for related samples indi cated no
significant differences for the belief regarding effectiveness in either
group. However, some positive significant changes (p < .05) occurred
in the experimental group for two motivational strategies supporting
students’ need for autonomy and one supporting their need for com-
petence. Given the small sample, positive trends (p < .10) are also
considered results of interest. In conclusion, the training appears likely
to impact teachers’ beliefs. However, future professional development
should provide additional feedback and follow-up time with teachers
during experimentation with students to allow teachers to refine their
understanding and use of the motivational strategies proposed.

Regular practice of physical activity is essential for children’s
development. In addition to improving their physical condition
and self-confidence, it can help reduce symptoms of depression
and anxiety (Biddle et al., 2019). These beneficial effects are all the
more important during the COVID-19 pandemic, when sedentary
behaviors have increased and physical activity has decreased, re-
sulting in potentially significant damage to the psychological and
physical health of children and adolescents (Dunton et al., 2020).
Although schools are already considered important for promoting
physical activity (Alvarez-Bueno et al., 2017), Shahidi et al. (2020)
emphasizes their importance when it comes to finding more ways to
increase opportunities for physical activity following the pandemic.
However, students, more specifically teenagers, are not highly moti-
vated to participate in physical education (PE; Mercier et al., 2017).
Even if several factors may impact students’ reduced motivation
toward PE and physical activity in general as they get older (jobs,
loss of enjoyment, or discovery of new interests; Comité scientifique
de Kino-Québec, 2012), the motivational climate their PE teach-
ers establish affects their motivation as well (Sarrazin et al., 2006).
Indeed, despite the importance of PE classes relative to students’
adoption of an active lifestyle (Alvarez-Bueno et al., 2017; Girard
et al., 2019; Martins et al., 2015; Rachele et al., 2016), PE teachers
also use motivational strategies that can positively or negatively af-
fect their students’ level of engagement (Rocamora et al., 2019; Van
den Berghe et al., 2016).
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In 2013, Duda combined two well-known motivational theories
to refine the conceptualization of an empowering, or disempowering,
motivational climate: self-determination theory (SDT; Deci & Ryan,
2000) and achievement goal theory (AGT; Ames & Archer, 1988).
According to the SDT framework (Deci & Ryan, 2000), individuals
tend to engage in tasks or activities that support their basic psycho-
logical needs (autonomy, competence, and relatedness). To support
the need for autonomy, they need to assign meaning to a task and
commit to it of their own will. To support the need for competence,
they need to learn in a structured environment that provides effec-
tive learning opportunities and increases their confidence in their
chances of success. To support the need for relatedness, they must
feel psychologically and physically safe among others so as to de-
velop positive, profound, and meaningful relationships.

According to AGT, individuals tend to adopt achievement goals
that match their perception of the motivational climate (Harwood
etal., 2015). Perception of a mastery climate encourages the adoption
of mastery goals, and perception of a performance climate encourages
the adoption of performance-approach and performance-avoidance
goals (Blais et al., 2020). When pursuing mastery goals, individuals
engage in a task while seeking to progress and improve on the basis
of their own ability. When pursuing performance goals, they evalu-
ate their competence by comparing themselves to others. If they feel
they compare well with their classmates, they may engage in a task
while looking to outperform others (performance-approach goals).
If they view themselves as less competent than their peers, however,
they may adopt avoidance strategies to protect their self-esteem, an
approach that discourages motivation and engagement (Elliot &
Church, 1997).

By merging the AGT and STD conceptualizations of motivation-
al climate, Duda (2013) suggests that teachers help support students’
needs for autonomy, competence, (structure-SDT and mastery-
AGT) and relatedness by creating an empowering motivational
climate. Table 1 provides a list of effective strategies for supporting
students’ motivation in PE (adapted from Girard et al., 2021).
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Table 1

Strategies to Create an Empowering Motivational Climate

Need Strategies
Autonomy 1. Acknowledge students’ interests, feelings, and
support perspective.

2. Provide rationale for requests and constraints.

3. Explain tasks’ and exercises’ importance, utility,
and significance.

4. Provide meaningful choices.

5. Give students the opportunity to practice
independently and solve problems on their own,
without interfering.

6. Encourage initiative-taking.

7. Provide opportunities to involve students in the
course review.

Competence 1. Give an overview of the content and structure of
support the lesson.
(structure) 2. Give clear (verbal) instructions.

3. Offer expectations for learning.

4. Verify students’ follow-up on (verbal) instructions.

5. Offer help and give tips and advice during
activities.

Competence 1. Demonstrate task and/or use students as positive
support “role models”
(mastery) 2. Provide tasks adapted to the multiple abilities of
the students.

3. Provide variation between or within exercises.

4. Emphasize task-focused positive competence
feedback.

5. Emphasize/recognize effort and/or improvement.

6. Use cooperative learning.

7. Apply differentiation.

8. Emphasize effort and engagement in the learning

process rather than student performance.
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Table 1 (cont.)

Need Strategies
Relatedness 1. Ensure all students are included and respected in
support the group.

2. Express enthusiasm and passion.

3. Put effort and energy into facilitating and
conducting the lesson.

4. Adopt a warm communication style.

5. Engage in noninstructional conversation with
students.

6. Pay attention to what students are saying.

7. Show care and concern for students.

8. Address pupils by their first name when the
opportunity occurs.

. Be empathic.

10. Be physically and psychologically close to
students.

11. Show unconditional regard towards all students.

Despite empirical evidence supporting the implementation of
empowering motivational strategies (Blais et al., 2020; De Meester
et al., 2020; Haerens, Krijgsman, et al., 2018; Haerens, Vansteenkiste,
et al., 2018; Van den Berghe et al., 2016; Girard & Lemoyne, 2018),
not all PE teachers are inclined to use them. The fact is, in keeping
with their experiences and beliefs (Pajares, 1992; Reeve et al., 2014),
some teachers may focus on strategies that thwart needs instead of
support them. For example, although extrinsic rewards or control-
ling strategies may thwart the need for autonomy (Murayama et al.,
2017), many teachers favor these practices because they believe
students are motivated by them, which is not quite the case (Reeve,
2009). Furthermore, in PE, the use of competition to support stu-
dents’ motivation is a popular practice (Bernstein et al., 2013). By
emphasising superior ability, however, teachers risk thwarting some
students’ need for competence (Reeve, 2009), thereby discouraging
their motivation. Finally, a cold or distant manner or limited oppor-
tunities for interactions can thwart the need for relatedness (Skinner
& Belmont, 1993). Indeed, teachers may underestimate the impor-
tance of their relationship with their students.
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Given that individuals tend to adopt strategies they believe to
be effective, easy to implement, and favored by colleagues (Reeve
& Cheon, 2016), addressing teachers’ beliefs about how to motivate
students represents an essential step in convincing them to adopt
effective motivational strategies. Indeed, according to Ajzen (1991),
individuals tend to adopt behaviors they feel will have a positive
outcome, are easy to implement, and fit within their environment’s
social norms. Toward this end, ongoing professional development
looks to be an excellent opportunity to reach teachers (Aelterman
et al., 2013; Girard et al., 2021) and encourage them to implement
changes in practice. In fact, international studies reveal that teachers’
professional development is a superior way to help teachers improve
the quality of their teaching practices (Richard, 2020). Encouraging
participation in professional development recognizes the key role of
the teacher effect in the quality of students’ learning (Richard, 2020)
and in their success (Hattie, 2009, 2012). Put differently, investing
time and energy on teachers’ professional development allows for
longer term improvement of the education system and contributes,
at the same time, to students’ academic success (Desimone 2009;
Dornstauder & Chorney, 2019).

In this study, professional development formed part of the
teachers’ ongoing education and enabled them to develop two spe-
cific professional competencies: “to engage in ongoing professional
development and in the life of the profession” and “to support the
enjoyment of learning” (Ministére de 'Education, 2020). Darling-
Hammond et al. (2017) maintain that, to be effective, professional
development must be content focused, incorporate active learning,
encourage collaboration, use models and modeling of effective prac-
tice, provide coaching and expert support, offer opportunities for
feedback and reflection, and be of sustained duration.

In line with the above, this study aimed to discover if attendance
at a 2-day training course could positively affect PE teachers’ beliefs
relative to empowering motivational strategies. We hypothesized
that subsequent to the course, PE teachers would hold more positive
beliefs (effectiveness, feasibility, and normality) about empowering
motivational strategies than PE teachers who did not participate, as
was the case in studies on the same subject (Aelterman et al., 2014;
Reeve et al., 2014).
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Method

After ethical approval from the university, all PE teachers (41
primary and 7 secondary school) from a service center in Montreal
(Canada) received an invitation to participate in a 2-day train-
ing course (over 3 days) offered by the educational consultant and
the study’s principal investigator, Stéphanie Girard. Among them,
seven primary school teachers and five secondary school teachers
expressed their interest in taking part in the project. Some, however,
were interested only if they could be in the control group, without
attendance at training. In addition, one primary teacher (in the con-
trol group) went on sick leave prior to the first measurement time
and was excluded from the study. Hence, the sampling was mixed
and nonprobabilistic (Fortin & Gagnon, 2016), which explains
the study’s quasi-experimental design. In the end, the experimen-
tal group consisted of six teachers (Mage = 36.77 [SD = 11.22]; age
range: 27-52; experience in teaching: 2-19 years; seniority in their
school: 0-16 years) and the control group consisted of five teachers
(M, = 41.37 [SD = 6.61]; age range: 33-50; experience in teaching:
9-24 years; seniority in their school: 3-24 years).

Training took place over 3 days: one day in November 2018, a
half day in December 2018, and another half-day in March 2019. The
purpose was to familiarize participants with the strategies support-
ing students’ motivation in PE. More specifically, the objective was
to lead them to understand what supports students’ motivation in
PE class, question their own theory-based practices, and experiment
some motivational strategies with their students (for more details
about the development of the training, see Girard et al., 2021). As
Table 2 shows, we used various training modalities that respected
the seven characteristics Darling-Hammond et al. (2017) outlined
for effective professional development.

PE teachers from both groups (experimental and control) com-
pleted the same questionnaire at two measurement points: once prior
to the first day of training in October 2018 and once after conclusion
of training in April 2019.
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Table 2
Adherence to Recommendations for Effective Professional
Development

Characteristics of
effective professional
development Examples of application during training

1. Content focus Provision of theoretical foundations and
empirical evidence; theory presentation
with practical examples

2. Activelearning  Video analysis; identification of a group
to experiment with; identifying signs
of student engagement; time to plan
experimentation; experimentation
anchored in teachers’ daily practice

3. Collaboration Provide interaction and collaboration
opportunities between participants, mixing
primary and secondary school teachers;
exchanges and discussions, teamwork

4. Provision of Delivered in a need-supportive way (practice
models what you preach!; see Aelterman et al.,
2016)
5. Coaching and Educational consultant and professors;
expert support using multiple resources such as a grid

to analyze their use of empowering
motivational strategies and an instructional
communication tool

6. Feedback and Individual and collective; observation during a
reflection class and individual feedback

7. Sustained Two days spread over 3 days during an entire
duration school year (October 2018, December 2018,

and March 2019), with one observation with
feedback from the educational consultant or
professors

Teachers’ Beliefs

The items used in measurement of PE teachers’ beliefs regarding
the 31 motivational strategies in Table 1 were inspired by those used
in studies on the subject (Aelterman et al., 2014; Aelterman et al.,
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2016; Reeve et al., 2014). Because of the nature of the scale (one judg-
ment per observation), measures of internal consistency cannot be
provided, as was the case in these studies. Specifically, for measure-
ment of the effectiveness of the 31 motivational strategies, teachers
were asked, “On a scale from 1 (totally disagree) to 5 (totally agree),
how effective do you find this strategy?” for measurement of their
beliefs regarding the feasibility of each strategy, they were asked, “On
a scale from 1 (totally impossible) to 5 (totally possible), how feasible
do you find this strategy?” For measurement of the normal belief
regarding motivational strategies, they were asked, “On a scale from
1 (not at all representative) to 5 (very representative), to what extent
does this strategy represent the norm in your school/department?”

We used the Wilcoxon signed-rank test for related samples
(Howell, 2008; Siegel & Castellan, 1988) to search for differences
between each of the measurement times (T1 and T2) for each group
(experimental and control).

Results

In the interest of brevity, only significant results (p < .05) or re-
sults trending toward significance (p < .10) are presented in Tables 3
to 5. The strategy numbers presented in Tables 3, 4, and 5 refer to
those in Table 1. Specifically, Table 3 displays changes in teachers’
beliefs regarding motivational strategies to support the need for au-
tonomy between the beginning and the end of the school year. Table
Al in the Appendix gives descriptive statistics for these strategies.

As Table 3 shows, teachers’ beliefs about the feasibility and
normality of “acknowledging students’ interests, feelings, and per-
spective” showed significant positive change only in the experimental
group. We observed the same positive trend (p < .10) for their beliefs
about the feasibility and normality of “explaining the importance,
utility, and significance of tasks and exercises” and the normality of
“offering opportunities to involve students in the course review.” As
for teachers in the control group, we observed a negative trend for
their beliefs regarding the feasibility and normality of “offering stu-
dents the opportunity to practice independently and solve problems
on their own, without interference.” In other words, teachers’ beliefs
were less favorable regarding this strategy near the end of the school
year, which was not the case for those who took part in the training.
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Table 3
Changes in Teachers’ Beliefs Regarding Motivational Strategies Supporting the Need for Autonomy

EG CG
Motivational strategies supporting the need for autonomy z z
1. Acknowledge students’ interests, feelings, and perspective.
Feasibility T2 >T1;-2.121, p = .034 -1.000, p = 317
Normality T2 >TI1;-2.121, p =.034 -1.342, p=.180
3. Explain tasks and exercises’ importance, utility, and signifi-
cance.
Feasibility T2 > T1;-1.732, p = .083 -1.414, p = 157
Normality T2 > T1;-1.633, p = .102 -1.414,p = .157
5. Give students the opportunity to practice independently and
solve problems on their own, without interfering.
Feasibility -1.414,p = 157 T2 < T1;-1.633, p = .102
Normality -1.000, p = 317 T2 < T1;-1.732, p = .083
7. Provide opportunities to involve students in the course re-
view.
Feasibility T2 > T1;-1.890, p = .059 -.552, p = 581

Note. EG = experimental group; CG = control group; T1 = first measurement time in October 2018; T2 = second measure-
ment time in April 2019.
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Table 4

Changes in Teachers’ Beliefs Regarding Motivational Strategies Supporting the Need for Competence (Structure

and Mastery)
EG CG
Motivational strategies supporting the need for competence zZ zZ
Structure (SDT)
2. Give clear (verbal) instructions.
Feasibility T2 > T1;-1.732, p = .083 -1.000, p = .317
4. Verify students’ follow up on (verbal) instructions.
Normality T2 > T1; -2.060, p = .039 -1.000, p = .317
5. Offer help and give tips and advice during activities.
Feasibility T2>TI;-1.633, p=.102 T2<TI;-1.633,p=.102
Mastery (AGT)
1. Demonstrate task and/or use students as positive “role
models.”
Normality -1.000, p = .317 T2 <T1;-1.732, p =.083
5. Emphasize/recognize effort and/or improvement.
Normality T2 >T1;-1.656, p =.098 -.577,p = .564
6. Use cooperative learning.
Feasibility T2 > T1;-1.633, p = .102 -1.000, p = .317
Normality T2 > T1;-1.633, p = .102 -1.000, p = .317

Note. EG = experimental group; CG = control group; T1 = first measurement time in October 2018; T2 = second measure-

ment time in April 2019.
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Table 4 presents changes in teachers’ beliefs regarding motiva-
tional strategies to support the need for competence between the
beginning and end of the school year on the basis of structure (SDT)
and mastery (AGT). Table A2 in the Appendix lists descriptive sta-
tistics for these strategies.

As Table 4 shows, teachers’ beliefs about the normality of
“verifying students’ follow-up on (verbal) instructions” displayed a
significant positive change in the experimental group only. We ob-
served the same positive trend (p < .10) in the experimental group
for teachers’ beliefs regarding the feasibility of “giving clear (verbal)
instructions,” the normality of “emphasizing/recognizing effort
and/or improvement,” and the feasibility and normality of “using
cooperative learning” As for teachers’ beliefs about “offering help
and giving tips and advice during activities,” we observed a positive
trend in the experimental group, whereas this trend was negative
between the two measurement points for the control group. In other
words, the beliefs of teachers in the experimental group tended to be
more favorable toward the feasibility of this strategy after the train-
ing course, whereas those of teachers in the control group tended to
be less favorable at the second measurement time. We also observed
a negative trend in the control group regarding PE teachers’ beliefs
about the normality of “demonstrating the task on their own and/or
using students as positive “role models,” which was not the case for
teachers in the experimental group.

Table 5 presents changes in teachers” beliefs about motivational
strategies to support the need for relatedness between the beginning
and the end of the school year. Table A3 in the Appendix presents
descriptive statistics for these strategies.

As Table 5 indicates, there were no significant changes in teach-
ers beliefs regarding motivational strategies supporting students’
relatedness. However, the belief about the normality of “adopting
a warm communication style” displayed a positive trend in the
experimental group, whereas the normality of “engaging in non-
instructional conversation with students” displayed a positive trend
in the control group.
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Table 5
Changes in Teachers’ Beliefs Regarding Motivational Strategies Supporting the Need for Relatedness
EG CG
Motivational strategies supporting the need for relatedness Z VA
4. Adopt a warm communication style.
Normality T2 >TI;-1.841, p = .066 -1.414, p = .157
5. Engages in non-instructional conversation with students.
Normality -.557,p =.577 T2 >TI1;-1.732, p =.083

Note. EG = experimental group; CG = control group; T1 = first measurement time in October 2018; T2 = second
measurement time in April 2019.
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Discussion

Teachers’ beliefs regarding the adoption of strategies likely to sup-
port students’ needs fulfillment and self-determination in PE play a
crucial role (Bureau et al., 2021; Reeve et al., 2014) in supporting stu-
dent needs. This investigation’s results of PE teacher attendance at a
2-day training course spread over 3 days during a school year and its
effect on their beliefs in terms of empowering motivational strategies
support our hypothesis only in part: The results show no changes
in teachers’ belief about the effectiveness of motivational strategies
in the experimental and control groups. However, the results reveal
some positive changes in their beliefs about the feasibility and nor-
mality of some motivational strategies in the experimental group.
Interestingly, it is mainly beliefs related to supporting competence
(5 of 13) and autonomy (3 of 7) needs that evolve favorably, since the
results of a recent meta-analysis show that satisfaction of the need
for competence followed by satisfaction of the need for autonomy
are the most positive predictors of students’ self-determined motiva-
tion (Bureau et al., 2021).

The absence of changes in belief about the effectiveness of the
motivational strategies during training is quite surprising given our
expectation that participation in the training course would “con-
vince” teachers of their effectiveness, as in the case in of studies on
autonomy support and structure (Aelterman et al., 2014; Aelterman
etal.,, 2016). However, a profound change in beliefs requires frequent
and long-term support (Desimone, 2009). Although the scientific
literature has not yet identified an ideal duration, antecedent re-
search has shown support for a professional development spread
over a semester at least and including 20 hr or more of contact time
(Desimone, 2009). The fact our study contains only one experiment
with feedback from the educational consultant may explain the ab-
sence of change for this type of belief. In addition, teachers may not
have had the opportunity to observe the direct impact of motiva-
tional strategies on students’ motivation and engagement during PE
classes. It may be that teachers require a more frequent and closer
monitoring of their practice to consider a strategy effective. Indeed,
if teachers are to feel their efforts genuinely affect students’ motiva-
tion, they must know not only what strategy to use but also how to
use it (in what context) and how to react when the desired results are
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not achieved. As well, it is possible that a strategy that supports one
need may thwart another at the same time, giving the impression
it is ineffective. As an example, offering students too many choices
(support for autonomy) may leave them without a concrete under-
standing of teachers” expectations, which may in turn impede their
need for competence (structure). In that situation, teachers might
conclude that the strategy is ineffective, whereas it may be effective if
used differently (e.g., offer limited choices about the order, pace, and
difficulty of tasks).

In addition, certain types of changes are easier to elicit (Desimone
& Garet, 2015), meaning that during professional development it
may be easier to change teachers’ procedures than their underlying
representations. In this sense, training appears effective for changing
teachers’ beliefs about the feasibility of strategies in terms of their
practical application. In other words, even though the training course
did not convince teachers of the effectiveness of empowering moti-
vational strategies, it made them realize they could implement these
strategies during their PE lesson, a gain in itself. Indeed, watching
and analyzing videos of PE teachers applying these strategies in real
life with real students in different types of classes (e.g., ordinary or
special education, individual and collective sports) definitely helps
convince teachers these strategies can be easily implemented in day-
to-day practice. This is because teachers find it easier to alter specific
behaviors or routines that do not call for new knowledge (Desimone
& Garet, 2015) given they must ascertain a strategy’s effect. For ex-
ample, even if a teacher recognizes the feasibility of acknowledging
students’ interests, feelings, and perspective, failure to do so or to
justify why it cannot be done (i.e., provide a rationale) may make a
strategy seem ineffective. This reasoning may explain why teachers
find that, although this strategy is easier to implement, it is no more
effective than before training. However trial and error and close
monitoring may be necessary for teachers to recognize the effective-
ness of the strategy on students’ motivation.

At first, it may appear surprising that teachers’ belief in the nor-
mality of some motivational strategies is positive given this belief
represents their perception of the surrounding norm. Nevertheless,
participation in training may make teachers aware of the existence of
these practices and their use by colleagues. Indeed, it may be the first
time they realize the effect of such strategies on students’ motivation.
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Finally, training may focus more on the possible implementation of
strategies (feasibility and normality) than on their anticipated ef-
fect on PE students (effectiveness). Although the training focuses
secondarily on the signs of engagement and disengagement with a
discussion on the second day of training and the strategies being
chosen on the basis of needs of targeted students, the majority of
the course content addresses the application of these strategies, with
particular attention given to analysis of videos of their implementa-
tion by teachers in real physical education settings.

In interpretation of these results, there are certain limitations
for consideration. First, despite the presence of a control group, the
voluntary, rather than randomized, basis of teachers joining each
group may have biased the results. There are differences, however,
between the two groups, suggesting the training may be responsible
for the trends observed. As well, the sample is quite small, and it is
possible that results from a larger sample may reach statistical sig-
nificance. Finally, use of a single-item questionnaire does not allow
for internal consistency measures. Nevertheless, we feel justified in
treating each strategy as an item instead of providing a score for all
one-dimensional strategies relative to motivational climate to gain
better insight into teachers’ beliefs regarding each one.

It would be interesting for a study to evaluate the impact of this
training on more PE teachers to see if these results can be replicated
in a larger sample. Additionally, interviewing teachers before and
after the course regarding their beliefs may supply information to
refine our understanding of the results. It would be particularly
relevant to understand normality and its definition regarding creat-
ing an empowering motivational climate in the various contexts in
which PE teachers evolve.

Conclusion

Despite only a few significant differences, results demonstrate a
favorable trend regarding the beliefs of teachers in the experimen-
tal group or point to a buffer effect, at least, on the negative trend
sometimes observed in the control group. Accordingly, professional
development appears to be the appropriate avenue for helping teach-
ers internalize this promising teaching approach (Reeve et al., 2014).
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Descriptive Statistics

X2

Append

Table A1

Descriptive Statistics for Strategies Supporting the Need for Autonomy

EG CG
Motivational strategies T1 T2 T1 T2
supporting the need for Min- Min- Min- Min-
autonomy M (SD) max M (SD) max M (SD) max M (SD) max
1. Acknowledge students’ interests,
feelings and perspective.
Feasibility 317(75) 24 417(75)  3-5  400(71)  3-5 420(45) 45
Normality 2.50 (.55) 2-3 3.50 (1.05) 2-5 3.80 (.84) 3-5 4.40 (.55) 4-5
3. Explain tasks’ and exercises’ im-
portance, utility, and significance.
Feasibility 4.17 (.98) 3-5 4.67 (.52) 4-5 4.40 (.55) 4-5 4.00 (.71) 3-5
Normality 3.17 (1.17) 1-4 4.00 (.89) 3-5 4.00 (1.00) 3-5 4.40 (.55) 4-5
5. Give students the opportunity
to practice independently and
solve problems on their own,
without interfering.
Feasibility 4.33(.52) 4-5 4.00 (.63) 3-5 4.40 (.55) 4-5 3.60 (.55) 3-4
Normality 3.50 (.84) 2-4 3.83 (.75) 3-5 4.40 (.55) 4-5 3.80 (.45) 3-4
7. Provide opportunities to involve
students in the course review.
Feasibility 3.33(.52) 3-4 4.17 (.98) 3-5 3.75 (1.50) 2-5 3.20 (1.10) 2-5
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Table A2

Descriptive Statistics for Strategies Supporting the Need for Competence

EG

CG

T1

T2

T1

T2

Motivational strategies supporting the
need for competence M (SD)

Min-
max

M (SD)

Min-
max

M (SD)

Min-
max

M (SD)

Min-
max

Structure (SDT)
2. Give clear (verbal) instructions.
Feasibility 4.50 (.55)

4. Verify students’ follow-up on (verbal)
instructions.

Normality 3.00 (.89)
5. Offer help and give tips and advice dur-
ing activities.
Feasibility (.75)
Mastery (AGT)
1. Demonstrate task and/or use students as
positive “role models”
Normality 4.33 (.82)

5. Emphasize/recognize effort and/or
improvement.

Normality 3.50 (.84)
6. Use cooperative learning.

Feasibility 3.50 (.84)

Normality 3.33(1.03)

4-5

2-4

3-5

3-5

3-5

3-5
2-5

5.00 (.00)

4.33(.82)

4.83 (41)

417 (1.17)

4.50 (.84)

4.17 (.75)
4.00 (.89)

5-5

3-5

4-5

2-5

3-5

3-5
3-5

5.00 (.00)

4.40 (.89)

5.00 (.00)

4.80 (.45)

4.60 (.55)

4.00 (.71)
3.80 (.84)

5-5

3-5

5-5

4-5

4-5

3-5
3-5

4.90 (.45)

4.60 (.55)

4.20 (.84)

4.20 (.84)

4.40 (.55)

3.80 (.84)
3.60 (.89)

4-5

4-5

3-5

3-5

4-5

3-5
3-5
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Table A3

Descriptive Statistics for Strategies Supporting the Need for Relatedness

Motivational strategies supporting

the need for relatedness

4. Adopt a warm communication

style.
Normality

5. Engage in non-instructional con-

versations with students.

Normality

EG CG
T1 T2 T1 T2
Min- Min- Min- Min-
M (SD) max M (SD) max M (SD) max M (SD) max
3.33(1.03) 2-4 4.50 (.55) 4-5 4.40 (.89) 3-5 4.80 (.45) 4-5
3.67 (1.03) 2-5 4.00 (.63) 3-5 4.00 (1.00) 3-5 4.60 (.55) 4-5
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