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Abstract

Objectives. This study tested a serial mediation model examining how pedagogical feedback and prior sport
experience are associated with the development of perceived competencies in physical education (PE) through the

sequential mediating roles of motivation and engagement.

Materials and Methods. Participants were 248 undergraduate students (Year 1: n = 91; Year 2: n = 92; Year 3:

n = 65; 125 males, 123 females) enrolled in a Bachelor’s degree program in Physical Education and Sport at the

Ecole Normale Supérieure of Martil, Abdelmalek Essaadi University, Morocco. Data were collected via an online,
cross-sectional questionnaire comprising five eight-item Likert scales measuring motivation, perceived pedagogical
feedback, engagement, prior sport experience, and perceived competency development, all self-reported by
participants. Internal consistency was excellent for all scales (Cronbach’s a > .91). Two serial mediation models were
tested using bootstrap resampling (5,000 iterations, 95% percentile confidence intervals).

Results. Both perceived pedagogical feedback and prior sport experience were significantly associated with perceived
competency development. These relationships were partially accounted for by motivation and engagement (67%

and 47% of the total association, respectively). Engagement emerged as the mediator most strongly associated with
perceived competency development in both models. Notably, the indirect association through motivation alone was
not significant for prior sport experience. No substantial differences were found across academic years, whereas prior
competition participation correlated significantly with all five self-reported constructs. Given the cross-sectional,
self-report design, these associations should not be interpreted causally.

Conclusions. Motivation and engagement operate as sequential, partially distinct mediators of the association
between pedagogical feedback, prior sport experience, and perceived competency development. These findings

offer important theoretical and practical implications for physical education teacher training, particularly regarding
feedback design and differentiated support based on students’ competitive backgrounds.

Keywords: engagement, feedback, motivation, physical education, self-efficacy, serial mediation, teacher training.

Introduction

The development of competencies in physical education
(PE) among pre-service teachers constitutes a central issue in
initial teacher training, insofar as the quality of this learning
directly conditions their future professional practice.
Teachers who enter the profession with well-developed
technical, pedagogical, and reflective competencies are
better equipped to design effective learning experiences, to
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adapt their teaching to diverse student needs, and to sustain
their own professional engagement over time. Conversely,
gaps in competency development during training tend to
persist into early career practice, making the identification
of the levers that support this development during the
university years a priority for teacher education research
and policy alike.

While the literature agrees on the importance of
student motivation and engagement in this process, the
pathways through which contextual and experiential
factors are associated with competency development
remain insufficiently documented in the specific context of
university-level PE teacher training. Much of the existing
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evidence on motivation and engagement in PE has been
produced with school-age pupils rather than with pre-service
teachers themselves, leaving open the question of whether,
and how, the same motivational and experiential associations
hold once students are the ones being trained to teach the
subject. This gap is compounded by recent observational
evidence suggesting that pedagogical competencies among
PE pre-service teachers do not necessarily progress in a linear
fashion across the years of training (Mellado-Berenguer &
Monfort-Pailego, 2026; Salin, Huhtiniemi, Watt, Sdédkslahti,
& Jaakkola, 2025), which raises the question of which
psychological factors, rather than seniority alone, are most
closely associated with competency gains during PE teacher
education.

Self-determination theory (Deci & Ryan, 1985, 2000)
posits that the satisfaction of basic psychological needs —
autonomy, perceived competence, and relatedness — fosters
autonomous motivation, which is in turn a key determinant
of engagement in learning. Vallerand’s (1997) hierarchical
model of intrinsic and extrinsic motivation complements
this view by proposing that motivation operates at global,
contextual, and situational levels, and that contextual factors
specific to a given domain of activity — such as the feedback
students receive during PE coursework — shape contextual
motivation, which in turn cascades down to situational
engagement in specific learning tasks. Pedagogical feedback,
when perceived as informational rather than controlling,
has been identified as a major lever supporting the sense of
competence and, through it, autonomous motivation (Hattie
& Timperley, 2007). This informational function of feedback
has since been confirmed specifically within PE: a systematic
review of feedback effects on motor skill learning concluded
that descriptive, progress-oriented feedback consistently
outperforms purely evaluative feedback in supporting PE
learners (Zhou, De Shao, & Wang, 2021), while broader
evidence on teachers’ interpersonal behavior in PE similarly
links supportive, informational styles to better learning
outcomes (Tian & Shen, 2023).

Engagement itself is best understood as a
multidimensional construct encompassing behavioral,
cognitive, and emotional components, to which more recent
work has added an agentic dimension reflecting students’
proactive contribution to their own learning conditions
(Fredricks, Blumenfeld, & Paris, 2004; Reeve, 2012; Reeve &
Tseng,2011). A recent conceptual refinement of the construct
has further clarified this multidimensionality, distinguishing
learning engagement from broader school engagement and
addressing longstanding concerns of definitional overlap
across the behavioral, cognitive, emotional, and agentic
dimensions (Wong & Liem, 2022). This multidimensionality
is theoretically important for the present study: it is precisely
because engagement captures observable participation,
sustained attention, and self-regulated effort — rather than
a purely internal motivational state — that it is theorized to
be the construct most proximal to perceived competency
development, downstream from motivation itself.

In parallel, self-efficacy theory (Bandura, 1997) suggests
that students’ prior sport experience constitutes a source of
mastery experiences likely to strengthen their engagement in
physical activities, independently of its effect on motivation.
This primacy of mastery experience among the sources of
self-efficacy has recently received renewed empirical support

outside the PE context, in a study ranking the relative
importance of Banduras four sources of self-efficacy for
physical activity and confirming mastery experience as the
strongest predictor (Egele, Klopp, & Stark, 2025). Unlike
feedback, which is a contextual factor delivered by the
teacher within the training program, prior sport experience
is a personal, biographical resource that students bring with
them into training. Theoretically, these two predictors are
therefore expected to operate through partially different
pathways: feedback should act primarily through the
motivational route described by self-determination theory,
whereas sport experience should act more directly on
engagement through the mastery-based mechanisms
described by self-efficacy theory and by Harter’s (1978)
competence motivation framework.

Within the Moroccan and broader Maghreb context,
research specifically addressing PE teacher training remains
comparatively limited, although a growing body of work
is beginning to fill this gap. Recent Moroccan research on
the motivational dimension of PE has noted that empirical
studies on the motivational dynamics of PE students remain
scarce and scattered, despite increasing scholarly interest
in the topic (Moumen & Koutaya, 2026). Direct evidence
on the professional competencies of Moroccan PE student
teachers points in a similar direction: an observational
study of second-year PE trainees at the Faculty of
Education Sciences in Rabat found only limited mastery
of core professional competencies — didactic knowledge,
communication, lesson planning, and learning management
— highlighting a persistent gap between training objectives
and trainees’ actual classroom-ready skills (Mousmi, 2026).
In neighboring Tunisia, the introduction of the LMD
(Licence-Master-Doctorat) reform into PE teacher training
institutes has similarly been described as a largely top-down
process, implemented with limited empirical grounding in
the realities of trainees’ experience (Fraj, Desbiens, & Bali,
2023),and even the measurement of engagement itselfamong
Maghrebi PE and sport students has only recently been
placed on solid psychometric footing, with the first Arabic-
language validation of a university student engagement
inventory carried out onalarge Tunisian PEand sport student
sample (Tannoubi et al., 2023). Taken together, this regional
literature underscores both the relevance and the timeliness
of empirically grounded research into the psychological and
experiential factors that shape competency development
among Maghrebi PE trainees — a gap the present study seeks
to help address.

Despite the richness of these theoretical frameworks,
few studies have simultaneously tested the mediating role
of motivation and engagement in the relationship between,
on the one hand, pedagogical feedback and prior sport
experience, and on the other hand, the development of
perceived competencies in PE. A systematic review of the
broader relationship between perceived teacher support
and student engagement in PE confirmed a significant
positive association across the available literature, while also
noting that the underlying mediating mechanisms remain
insufliciently tested (Guo etal., 2023). The closest antecedents
to the present design come from two very recent studies
among Chinese college PE students, which modeled teacher
support as acting on engagement through self-efficacy and
autonomous motivation (Guo et al., 2025) or through self-
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efficacy and sport task orientation (Xu, Tan, Abdullah, &
Baker, 2025). While these studies confirm that support-type
variables operate on PE engagement through sequential
psychological mechanisms, neither examined pre-service
PE teachers specifically, neither combined a contextual
predictor (feedback) with a biographical predictor (prior
sport experience) within the same serial model, and neither
tested motivation and engagement — as conceptually
distinct from self-efficacy or task orientation — as sequential
mediators. Existing research has, more broadly, often
examined pedagogical feedback and prior sport experience
separately, or has modeled motivation and engagement
as parallel rather than sequential mediators, which limits
the ability to test whether motivation is a necessary step
toward engagement or whether the two constructs are
independently associated with the effects of distal predictors.
Moreover, this question has rarely been addressed within the
specific population of PE teacher trainees, whose profile —
combining formal academic training with often extensive
personal sporting backgrounds — makes the relative
contribution of pedagogical versus experiential factors a
particularly relevant empirical question.

The present study aims to address this gap by testing a
serial mediation model among undergraduate PE students,
in which pedagogical feedback and prior sport experience
are modeled as distal predictors, motivation and engagement
as sequential mediators, and the development of perceived
competencies in physical education as the outcome. Based
on this theoretical framework, the following hypotheses
were formulated:

H1: Pedagogical feedback positively predicts students’
motivation.

H2: Prior sport experience positively predicts students’
motivation and engagement.

H3: Motivation positively predicts engagement.

H4: Motivation and engagement serially mediate the
association between (a) pedagogical feedback, (b) prior sport
experience, and the development of perceived competencies
in physical education.

Materials and Methods

Participants

The target population consisted of students enrolled in
the Bachelor’s degree program in Physical Education and
Sport (Year 1 to Year 3) at the Ecole Normale Supérieure of
Martil, affiliated with Abdelmalek Essaadi University. The
actual number of students enrolled and actively pursuing
their PE-BA training for the 2025-2026 academic year was
632 (Year 1: n = 176; Year 2: n = 258; Year 3: n = 198). The
questionnaire, distributed electronically with the agreement
of the department’s academic coordinators, collected 261
responses, corresponding to a response rate of 41.3%.
After data cleaning (see Results), the final analyzed sample
comprised N = 248 PE undergraduate students (Year 1: n =
91; Year 2: n = 92; Year 3: n = 65; 125 males, 123 females).

Study Design

A cross-sectional survey design was used. A non-
probability convenience sampling method was applied: the

questionnaire was distributed electronically (Google Forms)
to students, with the agreement of the relevant academic
coordinators, between March and July 2026. Participation
was voluntary and anonymous.

Procedures and Instruments

The questionnaire included a profile section (age, sex,
year of study, regular sport practice, prior competition
participation, practice frequency) followed by five scales
of eight items each, measuring respectively motivation,
perceived pedagogical feedback, engagement, prior sport
experience, and perceived competency development in
physical education. All five scales are self-report measures:
they capture students’ own perceptions and self-assessments
rather than externally observed or objectively assessed
behaviors or skills. In particular, the outcome variable —
referred to throughout as “competencies” for brevity in
tables and figures — reflects students’ perceived or self-
reported development of competencies, not an observer-
rated or performance-based assessment of actual motor
or pedagogical competence; this terminology is used
consistently throughout the manuscript. Each item was
rated on a five-point Likert scale (1 = Strongly disagree; 5 =
Strongly agree).

Data were collected via an online form. An information
notice specified the scientific purpose of the study, the
anonymous nature of the responses, and their strictly
academic use. Participants’ consent was implicit upon
submission of the form, consistent with usual practice for
minimal-risk, non-interventional surveys in educational
science.

Because the data are cross-sectional and self-reported,
all statistical relationships reported in this manuscript —
including regression coefficients, correlations, and indirect/
direct paths in the mediation models — are interpreted as
associations rather than as evidence of causal influence.
Terms such as “predictor;” “indirect effect,” and “direct effect”
are used in their standard statistical sense, as conventionally
defined in the mediation analysis literature (Hayes, 2018),
and do not imply a causally verified sequence of events.

Instrument Development

The five scales were developed specifically for this study
rather than adapted from previously validated instruments.
Item generation was guided by the theoretical frameworks
described in the Introduction: self-determination theory
(Deci & Ryan, 1985, 2000) for the motivation scale, with
items addressing interest, enjoyment, effort, and persistence;
the feedback literature (Hattie & Timperley, 2007) for the
pedagogical feedback scale, with items addressing the
frequency, clarity, and perceived usefulness of teacher
feedback; multidimensional engagement models (Fredricks,
Blumenfeld, & Paris, 2004; Reeve, 2012) for the engagement
scale, with items addressing behavioral participation,
attention, and initiative; self-efficacy theory (Bandura,
1997) for the sport experience scale, with items addressing
prior mastery experiences and their perceived transfer
to PE learning; and general competency-development
frameworks in PE teacher education for the outcome
scale, with items addressing technical, reflective, and self-
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regulatory competencies. This item-generation, review, and
pilot-testing sequence follows the early stages of established
scale-development guidelines for the health, social, and
behavioral sciences (Boateng, Neilands, Frongillo, Melgar-
Quifnonez, & Young, 2018), although, as noted in the
Limitations, the later psychometric stages of that framework
(exploratory/confirmatory factor analysis, independent
expert content-validity indexing) were not conducted for
the present instrument. The initial item pool was reviewed
by the co-authors and the first author’s doctoral supervisor
for clarity, relevance, and alignment with the intended
theoretical dimensions, and items identified as ambiguous
or redundant were revised accordingly. The revised
questionnaire was then piloted with a small group of PE
students who did not take part in the main study, to check
item comprehension, wording, and completion time; minor
wording adjustments were made based on this pilot feedback
before the questionnaire was distributed to the full sample.
The complete item set for all five scales, in their original
French version and in English translation, is provided in the
Appendix as supplementary material.

Statistical Analysis

The analyses were conducted in several steps: (1) data
cleaning and verification of response consistency; (2)
calculation ofinternal consistency (Cronbachsalpha) foreach
of the five scales; (3) calculation of composite scores (mean
of items) and descriptive statistics; (4) Pearson correlation
analysis among the five constructs; (5) testing of a serial
mediation model via successive regressions on standardized
variables, following established recommendations for
regression-based mediation analysis (Hayes, 2018), with
bootstrap estimation (5,000 resamples, 95% percentile
confidence intervals) of indirect effects (Preacher &
Hayes, 2008), tested separately for each of the two distal
predictors (pedagogical feedback, sport experience); (6)
complementary analyses (ANOVA, t-tests) to explore the
effect of profile variables. All analyses were performed in
Python (pandas, pingouin, and statsmodels libraries).

Results

Participants and Data Cleaning Procedure

The initial sample comprised 261 responses. Thirteen
responses (5.0%) showed inconsistent multiple selections on
the categorical profile variables (age, year of study, or practice
frequency), likely due to a form artifact, and were excluded. The
final analyzed sample comprised N = 248 PE undergraduate
students (Year 1: n = 91; Year 2: n = 92; Year 3: n = 65; 125 males,
123 females). All items across the five 8-item scales (motivation,
pedagogical feedback, engagement, sport experience,
competency development) were set as mandatory fields in the
online form; consequently, no missing data occurred on any of
these 40 items in the final analytic sample of N = 248.

A chi-square goodness-of-fit test was conducted to
verify the representativeness of the final sample relative to the
actual distribution of the 632 students enrolled in the PE-BA
program for the 2025-2026 academic year (Year 1: 27.8%;
Year 2: 40.8%; Year 3: 31.3%). This test revealed a significant
discrepancy between the observed distribution in the sample

(36.7% / 37.1% / 26.2%) and the expected distribution,
o = 9.89, p =.007, with Year 1 being overrepresented and
Year 3 underrepresented. This limitation is discussed further
below.

Table 1. Sample distribution by year of study relative to the
reference population

Year Population (%)  Sample (%) Sample n
Year 1 27.8 36.7 91
Year 2 40.8 37.1 92
Year 3 31.3 26.2 65

Note. x*(2) = 9.89, p = .007. Reference population: 632 students
enrolled in the PE-BA program, 2025-2026 academic year.

Reliability and Descriptive Statistics

Internal consistency for each of the five scales (8 items,
1-5 Likert format) proved excellent, with Cronbach’s alpha
coefficients all above .91 (Table 2). Because a very high alpha
can itself signal item redundancy rather than pure reliability
(Taber, 2018), this uniformly high internal consistency is
interpreted with appropriate caution alongside the other
psychometric indicators reported below. The distributions
show pronounced negative skewness across all scales,
indicating a ceiling effect (overall high scores), which is
noted as a methodological limitation.

Table 2. Descriptive statistics and internal consistency of
the five scales

Scale M  SD SkewnessCronbachsa 95% CI
Motivation 423 0.76 -1.66 926 [.912,.939]
Pedagogical
feedback 3.92 076 -0.82 915 [.898, .930]
Engagement 418 0.72 -1.46 915 [.898,.930]
Sport 414 079 -1.46 931 [.917,.943]
experience
Competencies 4.04 0.78 -1.44 934 [.921, .946]

Note. M = mean; SD = standard deviation; scale from 1to 5.n =
248.

Correlations Among Constructs

All correlations among the five constructs were positive
and significant (Table 3), with coefficients ranging from .689
to .844, confirming the existence of associations sufficiently
strong to justify a mediation model.

Table 3. Correlations among the five constructs

Variable 1 2 3 4 5
1. Motivation —
2. Feedback 738%* —
3. Engagement .826%* 786 —
4. Sport experience .740%* .689**  .809** —
5. Competencies 7640 772%% 844+ 844

Note. ** p <.001. n = 248.
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Table 4. Serial mediation model — pedagogical feedback as distal predictor

Effect B P 95% Bootstrap CI
Direct effect: Feedback > Motivation (a;) 738 <.001 —
Direct effect: Feedback > Engagement (a) 387 <.001 —
Direct effect: Motivation > Engagement (da;) .540 <.001 —
Direct effect: Motivation > Competencies (b;) 142 017 —
Direct effect: Engagement > Competencies (b,) .530 <.001 —
Residual direct effect: Feedback > Competencies (c’) 251 <.001 —
Total effect: Feedback > Competencies (c) 772 <.001 —
Indirect via Motivation only .105 — [.007, .212]
Indirect via Engagement only 205 — [.125,.290]
Serial indirect (Motivation > Engagement) 211 — [.134, .300]
Total indirect 521 — [.395, .640]

Note. Standardized coefficients (p). CI = bootstrap confidence interval (5,000 resamples, percentile method). n = 248.

Table 5. Serial mediation model — prior sport experience as distal predictor

Effect B P 95% Bootstrap CI
Direct effect: Experience > Motivation (a,) .740 <.001 —
Direct effect: Experience > Engagement (a,) 436 <.001 —
Direct effect: Motivation > Engagement (da:) .504 <.001 —
Direct effect: Motivation > Competencies (b;) 111 .038 —
Direct effect: Engagement > Competencies (b,) .393 <.001 —
Residual direct effect: Experience > Competencies (c) 444 <.001 —
Total effect: Experience > Competencies (c) .844 <.001 —
Indirect via Motivation only .082 — [-.013,.184] (n.s.)
Indirect via Engagement only 171 — [.095, .262]
Serial indirect (Motivation > Engagement) 147 — [.078,.219]
Total indirect .400 — [.284, .518]

Note. n.s. = not significant (the confidence interval includes zero). n = 248.

Serial Mediation Model — Pedagogical Feedback

A first serial mediation model (Pedagogical feedback
> Motivation > Engagement > Competencies) was tested
via successive OLS regressions on standardized variables,
with bootstrap estimation (5,000 resamples, 95% percentile
confidence intervals) of the indirect effects (Table 4). All
three indirect pathways were statistically significant, as
was the residual direct association, consistent with partial
mediation: a substantial proportion of the total association
between pedagogical feedback and perceived competency
development (67%, .521/.772) was statistically accounted for
by motivation and engagement jointly.

Serial Mediation Model — Prior Sport Experience

A second model tested prior sport experience as the
distal predictor (Table 5). The indirect association via
motivation alone was not significant (the interval includes
zero), but the indirect associations via engagement alone
and via the full serial pathway were significant, as was the
residual direct association (partial mediation, 47% of the
total association).

Complementary Analyses

Group comparisons enriched the interpretation of the
model. No significant difference was observed according
to year of study (Year 1/2/3) on any of the five constructs
(Table 6), suggesting that these variables do not progress
linearly across the curriculum as measured here. Similarly,
regular sport practice (yes/no) and sex showed no significant
differences. By contrast, prior competition participation
significantly distinguished students on all five constructs,
with a medium effect size, following Cohen’s (1988)
conventional benchmarks, for perceived sport experience
(d =0.59) and for competencies (d = 0.41) (Table 6).

Summary of Hypotheses

H1 (Feedback > Motivation): confirmed. H2 (Sport experi-
ence > Motivation and Engagement): confirmed. H3 (Motiva-
tion > Engagement): confirmed. H4 (mediation via Motivation
and Engagement): confirmed for both predictors, with partial
mediation in both cases and a significant serial pathway. How-
ever, the mediation via motivation alone was not significant for
sport experience, which qualifies H4 for this specific predictor.
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Table 6. Differences by year of study, prior competition participation, and regular sport practice

Year of Study (one-way ANOVA)

Variable Year 1 (M) Year 2 (M) Year 3 (M) F(2, 245) P
Motivation 4.25 4.22 4.22 0.04 966
Feedback 3.99 3.82 3.95 1.21 .300
Engagement 421 4.17 4.15 0.17 .842
Sport experience 4.15 4.12 4.14 0.05 951
Competencies 4.08 3.96 4.10 0.77 462

Prior Competition Participation (independent-samples t-test)

Variable M Yes M No t P Cohen’s d
Motivation 4.30 4.09 2.016 .046 0.27
Feedback 3.96 3.82 1.406 161 0.18
Engagement 4.27 4.00 2.743 .007 0.37
Sport experience 4.28 3.84 4.335 <.001 0.59
Competencies 4.15 3.84 3.136 .002 0.41

Regular Sport Practice (independent-samples t-test)

Variable M Yes M No t p Cohen’s d
Motivation 423 4.23 0.006 .995 0.00
Feedback 3.93 3.82 0.757 453 0.15
Engagement 4.20 4.05 1.089 281 0.21
Sport experience 4.17 3.97 1.326 191 0.25
Competencies 4.07 3.90 1.139 .260 0.22

Note. n = 248. Effect sizes (Cohen’s d) interpreted following Cohen’s (1988) conventional benchmarks (small = 0.20, medium = 0.50,

large = 0.80).

Discussion

The aim of this study was to test a serial mediation model
examining how motivation and engagement statistically
account for the association between, on one hand, pedagogical
feedback and prior sport experience, and on the other hand, the
development of perceived competencies in physical education.
Opverall, the results are consistent with this model and offer
three main contributions to the literature on PE teacher
training: (1) they clarify the motivational pathway associated
with feedback in relation to perceived learning, (2) they reveal
that prior sport experience follows a partially different pattern
of association from that of feedback, being more closely linked
to engagement than to motivation, and (3) they show that the
variable most strongly associated with students’ profiles is not
seniority in the program but prior competitive experience. As
thedataare cross-sectional and self-reported, all interpretations
below describe patterns of statistical association rather than
demonstrated causal processes.

The Pivotal Role of Pedagogical Feedback

Consistent with H1, perceived pedagogical feedback
was strongly associated with students’ motivation (p =.738).
This result is consistent with self-determination theory (Deci
& Ryan, 1985, 2000; Ryan & Deci, 2020), which posits that
informational feedback — perceived as support for progress
rather than as judgment — nurtures the psychological
need for competence, theorized as a driver of autonomous

motivation. It also aligns with Hattie and Timperley’s
(2007) review describing feedback as one of the most robust
pedagogical correlates of learning in the educational science
literature, as well as with extensions of this framework to the
specific context of physical education (Ntoumanis, 2001),
where the motivational climate established by the teacher
has been associated with students’ investment.

The specific contribution of the present study is to show
that this association is not limited to a direct feedback-
motivation link: two-thirds of the total association between
feedback and perceived competency development (67%) was
statistically accounted for by the motivation-engagement
chain. This pattern suggests that the association between
feedback quality and students’ self-reported competencies
may operate largely through their motivation, which is in
turn linked to greater self-reported engagement in learning
tasks — although this sequential interpretation reflects the
structure of the theoretical model tested and cannot be
confirmed as a causal sequence given the cross-sectional
design (see Limitations). This result is nonetheless consistent
with the idea, often stated in general terms in the literature,
that feedback may be more closely tied to an indirect than to
a direct correlate of self-reported motor learning.

A Distinct Pattern of Association for Prior Sport Experience

The second model tested reveals a more nuanced pattern.
Although prior sport experience was significantly associated
with motivation (B = .740) and engagement (p = .436),
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consistent with H2, the indirect association estimated via
motivation alone did not reach significance (95% CI = [-.013,
.184]), unlike what was observed for feedback. This result
invites a distinction between two theoretical explanations
that are conceptually close but distinct: self-determination
theory, relevant for interpreting the association involving
feedback, and Bandura’s (1997) self-efficacy theory, more
relevant for interpreting that involving sport experience.
Students with a richer sporting background were not
necessarily more motivated to learn, but reported higher
engagement, a pattern consistent with the possibility that
mastery experiences accumulated through sport may be
associated with engagement independently of motivation.
This distinction is consistent with Harter’s (1978) work
on competence motivation, which proposes that a sense
of mastery can be linked to behavioral engagement
independently of the initial motivational state.

This differentiation between the two distal predictors
constitutes one of the most original contributions of the
study: it suggests that motivation and engagement, although
strongly correlated (r = .826), are not simple proxies for one
another but are associated with partially distinct antecedents
— a distinction that parallel mediation models, more
common in the literature, might have obscured.

Engagement as the Central Proximal Mediator

In both models tested, engagement was the mediator
most strongly associated with perceived competency
development (B = .530 for the feedback model; § = .393 for
the sport experience model), more so than motivation itself
(B = .142 and .111, respectively). This result is consistent
with contemporary models of academic and sport
engagement (Reeve, 2012; Reeve & Tseng, 2011), which
describe engagement — behavioral, cognitive, and agentic
— as the construct most proximally linked to effective
learning in theoretical accounts of the motivational process.
In the present data, motivation alone was not sufficient:
engagement — reflected in active participation, sustained
attention, and persistence in the task — showed the stronger
association with perceived competency development. This
pattern of associations (motivation linked to engagement,
which in turn is more strongly associated with perceived
competencies, rather than motivation relating to
competencies directly) suggests a pedagogical implication,
developed further below: training programs may benefit
from explicitly targeting engagement behaviors, and not
only the desire to learn.

Unexpected Findings That Enrich the Interpretation

Two unanticipated findings deserve detailed discussion.
First, the absence of any significant difference between
Year 1, Year 2, and Year 3 students on the five constructs
is surprising given the implicit assumption of curricular
progression. This pattern is, however, less isolated than it
might first appear: recent observational research on pre-
service PE teachers likewise found only minimal differences
in teaching competencies across cohorts, concluding that
initial teacher education contexts may not substantially
enhance pedagogical competence throughout the degree
(Mellado-Berenguer & Monfort-Paniego, 2026), and a

related study similarly found that teaching efficacy among
pre-service PE teachers was shaped more by accumulated
teaching experience than by year level per se (Salin et al.,
2025). Several interpretations are possible. It may be that
PE training, as currently structured, is not differentially
associated with motivation or engagement across years —
in which case this finding directly calls into question the
pedagogical design of the curriculum. It is also possible that
cohort effects (classes that otherwise differ) mask a genuine
progression effect, or that the cross-sectional design fails to
capture change that occurs more at the intra-individual level
than between year groups. Only a longitudinal follow-up of
the same students across the three years would allow these
hypotheses to be disentangled.

Second, prior participation in sport competitions
proved to be the most discriminating profile variable,
with effect sizes ranging from small to medium across
constructs (d = .18 to .59), whereas regular sport practice
— although conceptually close — showed no significant
difference. This contrast suggests that perceived competency
development in PE may be more closely associated with the
qualitatively specific nature of competitive experience than
with the frequency of physical practice per se: exposure to
performance pressure, social evaluation of skill level, and the
structured technical coaching characteristic of competitive
sport. This distinction between recreational and competitive
practice, rarely made in the literature on PE teacher training,
offers a useful avenue for refining the diagnostic criteria used
to identify support needs at entry into training.

Theoretical Contribution and Positioning

Taken as a whole, this study extends the existing
literature in three respects. On a theoretical level, it proposes
an empirical articulation between self-determination theory
and self-efficacy theory within a single model, showing that
these two frameworks are associated with distinct patterns
of association depending on the nature of the predictor
(contextual/pedagogical for SDT, experiential/personal for
self-efficacy). This articulation is particularly meaningful
in a teacher-training population, since self-efficacy beliefs
formed during initial training are widely regarded as a
distinct and especially consequential construct compared
with self-efficacy in other domains, given their documented
links to teachers’ persistence, instructional behavior, and
career-long professional engagement (Tschannen-Moran &
Woolfolk Hoy, 2001). On a methodological level, the use of
a serial mediation model, rather than a simple correlational
analysis or multiple regression, makes it possible to document
not only that these variables are related, but the sequential
pattern of association among them that is consistent with
the proposed theoretical model — while acknowledging that
causal order cannot be established with cross-sectional data
(see Limitations). Finally, on an applied level, it provides
concrete, hierarchized levers for reflection for PE teacher
training, discussed below.

Limitations

Several limitations should be considered when
interpreting these findings, and each has direct implications
for how the results should be read. First, and most
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importantly, the cross-sectional design does not allow
causal relationships between variables to be established. All
associations reported — including the direct, indirect, and
total paths in the two mediation models — describe patterns
of statistical association among variables measured at a single
point in time. The sequence postulated in the theoretical
model (feedback/experience > motivation > engagement >
competencies) reflects the order suggested by theory and was
used to structure the regression equations, but it remains a
working hypothesis rather than a demonstrated causal chain:
the same data pattern would be equally consistent with
alternative orderings (for example, engagement reinforcing
motivation over time, or perceived competency development
itself reinforcing engagement) that a cross-sectional design
cannot rule out. Readers, and the authors themselves in the
interpretation offered above, should therefore treat terms
such as “mediation,” “indirect association,” and “pathway” as
descriptions of a statistical model consistent with theory, not
as evidence that one variable causally produced change in
another. Only an experimental or longitudinal design could
adjudicate between competing causal orderings. Second, all
five constructs were measured through student self-report,
which introduces at least two distinct concerns. The first is
social desirability bias — a distortion documented even for
ostensibly non-sensitive constructs such as physical activity
and lifestyle habits in large survey samples (Teh et al., 2023)
— reinforced by the pronounced negative skewness (ceiling
effect) observed across all five scales, which may have
compressed the observed correlations and attenuated the
ability to detect weaker associations. The second concern is a
shared-methodartifact: becauseall constructs were measured
with the same self-report format at the same time, part of
the observed associations among motivation, engagement,
feedback, and perceived competencies may reflect common
method variance rather than substantive association. Neither
concern can be fully ruled out with the present design, and
both underscore why the outcome variable is described
throughout as “perceived” or “self-reported” competency
development rather than as an objective, observer-rated,
or performance-based measure of motor or pedagogical
competence. Third, the sample shows a representativeness
imbalance by year of study, with Year 1 overrepresented and
Year 3 underrepresented relative to the actual population
(x* = 9.89, p = .007). This raises the possibility of differential
non-response bias — for example, if students who felt more
or less engaged in their training were differentially likely
to respond depending on their year of study. This concern
is partly, though not fully, mitigated by the absence of
a significant difference between years on any of the five
constructs (Table 6), which suggests that the imbalance is
unlikely to have systematically distorted the associations
reported in the main mediation models. Fourth, the sample
was drawn from a single institution (the Ecole Normale
Supérieure of Martil), which limits the generalizability of the
findings to other PE teacher training programs, particularly
those with different admission criteria, curricula, or national
contexts. A multi-site replication, ideally spanning several
Moroccan or Maghrebi institutions, would be needed to
assess whether the pattern of associations observed here
holds more broadly. Fifth, although the five measurement
scales were grounded in established theoretical frameworks
and reviewed by the co-authors and doctoral supervisor

prior to piloting (see Instrument Development), they have
not yet undergone a formal psychometric validation beyond
internal consistency testing: no exploratory or confirmatory
factor analysis was conducted to verify the intended factor
structure, and no independent expert content-validity index
was computed. While internal consistency was excellent
for all five scales (a > .91), this means that factorial and
convergent validity have not yet been formally established.
Future use of these scales should include such validation
steps. The complete item set is provided in the Appendix to
allow readers and future researchers to evaluate, refine, and
further validate them.

Pedagogical and Institutional Implications

If corroborated by future longitudinal or experimental
research, these results would argue for strengthening PE
teacher training in the practice of constructive, individualized
feedback centered on progress rather than solely on
evaluation, rather than for simply extending the duration of
training. Structured teacher-training programs designed to
increase autonomy-supportive, informational feedback have
already demonstrated feasibility and effectiveness with in-
service PE teachers (Cheon, Reeve, & Moon, 2012), and a
comparable module embedded within PE teacher education
curricula could plausibly extend similar benefits to pre-service
teachers themselves. Since engagement was the mediator most
strongly associated with perceived competency development
in the present model, trainers may also benefit from designing
activities that explicitly call for active participation, sustained
attention,and studentinitiative, rather thanlimiting themselves
to interventions aimed solely at fostering motivation or
interest. Finally, since it is prior competitive experience, rather
than year of study or regular practice, that was most clearly
associated with students’ profiles, an entry-level diagnostic
specifically addressing students’ competitive background
could help target differentiated support — particularly
technical confidence-building programs for students without
competitive experience — rather than standardized content
by year of study.

Future Research Directions

Three extensions appear particularly promising. A
longitudinal design, following the same cohort of students
from Year 1 to Year 3, would help resolve the question of
actual competency progression across the curriculum, which
the cross-sectional design of the present study cannot settle.
A mixed-methods approach, combining self-assessment
with observational measures of actual motor competencies,
would reduce the risk of social desirability and shared-
method bias identified above. Finally, a replication of the
tested model in other PE teacher training institutions, in
Morocco or in other national contexts, would help assess
the generalizability of the distinction observed between the
motivational (feedback) and experiential (sport competition)
correlates of perceived competency development.

Conclusions

This study set out to test whether motivation and
engagement serially mediate the association between
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pedagogical feedback and prior sport experience, on one hand,
and the development of perceived competencies in physical
education among pre-service PE teachers, on the other. The
results are consistent with all four hypotheses: pedagogical
feedback and prior sport experience were both associated
with motivation and engagement, motivation was associated
with engagement, and the two constructs jointly and partially
accounted for the association between both distal predictors
and perceived competency development (67% and 47% of
the total association, respectively). Engagement, rather than
motivation, was the mediator most strongly associated with
perceived competency development, and the pattern linking
sportexperiencetothe outcomeoperatedlargelyindependently
of motivation, consistent with a self-efficacy rather than a
self-determination account. As the design is cross-sectional
and all measures are self-reported, these findings should be
read as a coherent pattern of statistical association consistent
with the proposed theoretical model, not as demonstrated
causal pathways. With this caveat in mind, the findings speak
to the study’s purpose by clarifying how feedback and prior
sport experience are associated with perceived competency
gains through a sequential pattern involving motivation and
engagement, and they lend support to prioritizing feedback
quality and engagement-oriented teaching practices, together
with differentiated support based on students’ competitive
background, in PE teacher training programs.
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Appendix: Complete Measurement Scales

All items were rated on a five-point Likert scale
(1 = Strongly disagree; 5 = Strongly agree). The original
questionnaire was administered in French; the English
translations below are provided for the international
readership of this journal.

Motivation Scale

1. Iam motivated to learn in physical education.

2. Ifeel enjoyment during physical education practical
lessons.

3. Imake efforts to progress in physical activities.

4. T am interested in the content taught in physical

education.

5. I wish to improve my competencies in physical
education.

6. 6.1 actively involve myself in practical lessons.

7. 7.1persevere even when tasks are difficult.

8. 8.Iseek to improve my physical performance.

Pedagogical Feedback Scale

1. The teacher provides regular feedback during
physical education lessons.

2. The feedback I receive helps me improve my
performance.
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3. The corrections given are clear and understandable. 2. My sport practice helps me understand exercises
4. The teacher effectively guides me in learning motor more quickly.

skills. 3. Mysportingbackground improves my competencies
5. Tunderstand my mistakes thanks to the explanations in physical education.

given. 4. TIfeelcomfortablein the physical activities proposed.
6. The feedback is adapted to my level in physical 5. I have already acquired technical foundations in

education. sport.
7. The teacher acknowledges and values my progress. 6. My sport experience strengthens my confidence in
8. The instructions given are precise and useful. physical education.

7. Tadapt easily to new physical activities.
Engagement Scale 8. I master sev.eral sport-specific motor skills thanks
to my experience.
1. Tactively participate in physical education lessons.
2.1 am attentive du.rmg prac.tl,ce.‘l SCSSIONS. Perceived Competency Development Scale
3. Iinvolve myself in the activities proposed.
4. I practice physical activities outside of class. 1. I develop my technical competencies in physical
5. I make consistent efforts to progress. education.
6. Iremain focused during exercises. 2. Iprogress in my physical performance.
7. Itake initiative during physical activities. 3. Ibecome more autonomous in physical activities.
8. Ifollow the instructions given by the teacher. 4. I better understand the objectives of physical
education lessons.
Prior Sport Experience Scale 5. Iamable to anglyze my performance.
6. I correct my mistakes autonomously.

1. My sport experience facilitates my learning in 7. Ibecome more competent in sport activities.

physical education. 8. Idevelop mylearning abilities in physical education.

HeTepMiHaHTN PO3BUTKY KOMMNETEHTHOCTI Y pisnnuHOMy
BMXOBaHHI: mefiiaTUBHa poNb MOTUBALLil Ta 3aNy4YeHOCTi

Xarim Ben Cegpik'**“PE, Xi6a Pimi**P“PE, Camip Eccadi**®“PE, Ampad Pikpi'ABePE,
Bagpennin JTabaxkym**ECPE, [lajimae Xami*ABPE, Cynaiiman Xapdyd'ABCPE

'VuiBepcuter Abnenpmaneka Eccaani
*YuiBepcuret XacaHa |

ABTOpPCHKMIT BKIAJ: A — Am3aitH gocnipkenHs; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip kowrtis

Pedepar. Crarts: 13 c., 6 Tabn., 32 mxepena.

Merta gocnimxeHHsA. Y HOCIiKeHH] IPOTECTOBAHO MOJe/b ITOC/IiIOBHOI Mefiialii /I BUBYEHHA TOTO, AK IeNaroriqyHMit
3BOPOTHUII 3B’5I30K 1 TIONIepeHill CIOPTUBHUIL JOCBI/I aCOLIIOBaHI 3 PO3BUTKOM Cy0 €EKTUBHO CIIPUIIMAHUX KOMIIETEHTHOCTEN ¥
(bisr/mHOMy BuxoBaHHi (PB) uepes mocnifoBHi MefiaTBHI porti MOTHBAIIi Ta 3aTy4eHOCTI.

Marepianu Ta MeTOEM. YYacHIKaMM TOCTimKeHH:A Oymu 248 cTyneHTiB 6akanaspary (1-11 kypc: n = 91; 2-11 Kypc: n = 92; 3-i1
Kypc: n = 65; 125 oci6 4omoBivoi crati, 123 0cobu xiHOUOI cTaTi), sIKi HaBYanUCs 3a 6aKaJIaBPChKOI0 IPOrPaMoio 3 Gi3MIHOrO
BUXOBaHHA Ta CIIOPTy B Buwiit HopmanbHiit mkom Maprins (Ecole Normale Supérieure of Martil) YuiBepcurery A6penbmaneka
Eccaani, Mapokko. 36ip maHUX 3[iliCHIOBaIM 3a JOIIOMOTOI0 OHJIAIH-OIMUTYBAIbHIKA 3 BUKOPUCTAaHHAM METOJY HOIEPEeYHOTOo
3pi3y, [0 MICTUB IT' ATh BOCBMMIIYHKTOBMX IIKaj JlajikepTa /11 BUMipIOBaHHA MOTMBAIlil, Cy0’ €KTUBHO CIIPUIIMAHOTO IIEfjaro-
FiYHOTO 3BOPOTHOTO 3B’A3KY, 3a/y4€HOCTI, OMEePeHbOTO CIOPTUBHOTO NOCBily Ta PO3BUTKY CY0 €KTMBHO CIPUIIMAHOI KOM-
HeTEeHTHOCTI; yci AaHi 6adyBamics Ha caMO3BiTax y4acHMKiB. BHyTpilHsa ysromkeHnictb Oy/a BigMiHHOIO A1 BCix miKai (ambda
Kponb6axa > .91). [IBi Moperni mocnifoBHOI Mepialiil 6y/10 IPOTeCTOBAaHO 3 BUKOPUCTaHHAM OyTcTpen-Bubipku (5000 irepauiii,
95% mepLeHTUIbHI ToBipui iHTepBam).

Pesynprarn. SIk cy6’eKTUBHO CIIpUIIMaHMII IefjarOTiYHMiT 3BOPOTHUIT 3B’ 130K, TaK i MOIEpPeHiil CIIOPTUBHMIL JOCBif 3Ha-
YyIIO acOLif0BaHi 3 PO3BUTKOM Cy0’€KTMBHO CIpUIIMaHOI KOMIIeTeHTHOCTI. 1]i B3a€MO3B’sI3KM 4aCTKOBO MOSCHIOBAIICS MO-
THUBaLi€0 Ta 3anydeHicTio (67% Ta 47% Bijf 3ara/JibHOTO 3B’5I3KY, BifIOBiAHO). 3a/My4eHICTh BUABUIACSA MefiaTOPOM, HaOIIbII
CIJIPHO aCOLiJIOBAHNUM i3 PO3BUTKOM CY0’€KTUBHO CIIPMIIMAaHOI KOMIIETEHTHOCTI B 060X MOJE/ISIX. 30KpeMa, HelpsIMIIL 3B 130K
4Yepe3 caMy JIMIIe MOTUBALII OyB CTATMCTUYHO HE3HAYYILIUM /I IIOIEPefHbOro CIIOPTUBHOTrO focBiny. He 6y10 BcTaHOB/IEHO
CYTTEBUX BiMiHHOCTEII 3a/IeXKHO Bifi KypCy HaBYaHHA, TOJ1 AK IOIeEPeHili JOCBi yJacTi y 3SMaraHHAX 3HA4YYILO KOPEIIOBaB 3
yciMa IT’sITbMa KOHCTPYKTaMy CaMO3BiTy. 3 OIJIsIIy Ha IOIIepedHIIT AM3alH OCTIKEHHs Ta BUKOPUCTAHHS METOLY CAMO3BITY, L1
3B’SI3KM He CJ1ifj iHTepIpeTyBaTH AK IPUYMHHO-HACTIIKOBI.
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BucHoBKu. MoTuBalis Ta 3a/)y4eHiCThb AiI0Th 5K ITOC/II/JOBHI, YaCTKOBO BiJOKpeM/IEHI MeIiaTOpy 3B’ 13Ky MIX II€aroriqHnM
3BOPOTHVM 3B A3KOM, IIOMEPEHIM CIIOPTUBHUM JIOCBiJOM Ta PO3BUTKOM CY0 €KTMBHO CIIPUIIMAaHOI KOMIIeTEHTHOCTI. OTpuMaHi
pe3y/IbTaTyi MalOTh BXX/IVBE TEOPETHYHE Ta IIPAKTUYHe 3HAYeHH: I IMIATOTOBKY BUK/IaiadiB (isMuHOro BUXOBAHHs, 30KpeMa
IIOZI0 PO3POOKY 3BOPOTHOrO 3B A3KY Ta AudepeHilioBaHOl MiATPUMKI 3 ypaxyBaHHAM 3MarajbHOTO TOCBif[y CTYAEHTIB.

Knroyosi cnosa: samydeHicTb, 3BOpOTHMIA 3B’30K, MOTHMBAlli, (biquHe BUXOBaHHS, caMoe(’peKTMBHiCTb, TIOC/TiTOBHA MeJi-
allis, miiroToBKa BUK/IalaviB.

Information about the Authors:
Ben Seddik, Hatim: Hatimbenseddik17@gmail.com; https://orcid.org/0009-0004-5176-9933; Humanities and Education
Research Laboratory, Higher Normal School, Abdelmalek Essaddi University, Tetouan, Morocco.
Rimy, Hiba: rimy.hiba.doc@uhp.ac.ma; https://orcid.org/0009-0007-3458-6176; Sports Science Research Team, Institute of
Sports Science, Hassan I University, Settat, Morocco.
Essafi, Samir: essafisamirl14@gmail.com; https://orcid.org/0009-0001-6294-0538; Sports Science Research Team, Institute of
Sports Science, Hassan I University, Settat, Morocco.
Fikri, Achraf: achraffikril 5@gmail.com; https://orcid.org/0009-0001-7597-8922; Humanities and Education Research
Laboratory, Higher Normal School, Abdelmalek Essaddi University, Tetouan, Morocco.
Labakoum, Badreddine: b.labakoum@uhp.ac.ma; https://orcid.org/0009-0004-6414-3614; Energy-Materials-Instrumentation
and Telecom Laboratory (EMIT), Faculty of Science and Technology, Hassan I University, Settat, Morocco.
Khali, Chaimae: chaimae.khali@uhp.ac.ma; https://orcid.org/0009-0003-5790-6516; Sports Science Research Team, Institute of
Sports Science, Hassan I University, Settat, Morocco.

Harfouf, Soulaiman: s.harfouf@uae.ac.ma; https://orcid.org/0009-0002-3215-2642; Humanities and Education Research
Laboratory, Higher Normal School, Abdelmalek Essaddi University, Tetouan, Morocco.

Cite this article as: Ben Seddik, H., Rimy, H., Essafi, S., Fikri, A., Labakoum, B., Khali, C., & Harfouf, S. (2026). Determinants of
Competency Development in Physical Education: The Mediating Role of Motivation and Engagement. Physical Education Theory
and Methodology, 26(5), 887-898. https://doi.org/10.17309/tmfv.2026.5.07

Received: 29.07.2026. Accepted: 17.08.2026. Published: 23.09.2026

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0)

898



