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Associations between snowboard coaches teaching interaction, motion guidance, and effectiveness assessment competencies and learners intentions to continue lessons
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Background: The rise in winter sports following the 2022 Beijing Winter Olympics has led to a surge in snowboarding enthusiasts. However, domestic snowboard coach training remains at a rudimentary stage, resulting in substandard instructor competencies that create negative customer experiences and seriously impede the development of China's snowboarding industry.

Purpose: To address these coaching quality challenges, this study developed a three-dimensional pedagogical model and examined how snowboard coaches' teaching competencies influence participants' loyalty, operationalized as intention to continue lessons.

Methods: Using a mixed methods design, the study collected survey responses from 250 recreational snowboarders at two major ski resorts in China, supplemented by on-site coaching observations. Quantitative analyses, including correlation, ordinary least squares (OLS) regression, and quantile regression, were employed to examine the relationship between the proposed three-dimensional coaching model and participants' loyalty.

Results: Factor analysis refined the traditional interpersonal-technical-pedagogical framework into three dimensions: Teaching Interaction and Feedback (TIF), Motion Guidance and Optimization (MGO), and Effectiveness Assessment and Customization (EAC). Together with overall satisfaction, these competencies showed significant positive associations with loyalty (R2 = 0.754). Quantile regression revealed heterogeneous effects across loyalty levels: TIF and MGO exerted the strongest influence at lower loyalty levels, EAC became more salient toward median-upper quantiles, and overall satisfaction had notable effects only at the very lowest loyalty levels.

Conclusion: Snowboard coaches' competencies function as an interdependent system that supports learners psychological needs in distinct ways across different engagement levels. Teaching interaction and motion guidance are most critical for establishing a supportive climate and skill clarity in the early stages, while effectiveness assessment becomes increasingly important as learners seek personalized progression. Overall satisfaction plays a disproportionately important role at the lowest loyalty levels, underscoring the need to reduce onboarding frictions and strengthen perceptions of safety. These findings refine Self-Determination Theory applications in outdoor sport education and highlight that adaptive, segment-aware coaching strategies are essential for promoting retention and sustainable participation in winter sports.
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1 Introduction

The successful hosting of the 2022 Beijing Winter Olympics has served as a powerful catalyst, significantly propelling the leapfrog development of China's winter sports and ice-snow industry (Peng et al., 2024; JIANG et al., 2022). According to the China Mass Winter Sports Consumption Market Research Report released by the General Administration of Sports, during the 2023–2024 winter season, 26 national ski resorts received 26.085 million visitors, marking a 91. 77% increase year over year, while generating integrated cultural-sports-tourism revenue of 19.349 billion yuan, representing 139.95% growth compared to the previous season (General Administration of Sport of China, 2024b). Beyond these popular national resorts, winter sports economies in low-latitude southern alpine regions have shown accelerated development (Li and Jie, 1 20). 2024 statistics reveal that central, southern and southwestern China host 65, 15, and 47 ski resorts, respectively (General Administration of Sport of China, 2024a). This rapid expansion in southern regions has not only fostered north-south synergy in winter sports, but also improved public participation throughout the country (Yu et al., 2024; TANG et al., 2022; Lei et al., 2022).

However, this rapid expansion has brought numerous challenges to China's snowboarding industry (Ma et al., 2023; Li et al., 2016; Wei et al., 2025), with the most serious being the critical shortage of qualified snowboard coaches Wu and Liu (2020). Industry reports indicate a 70% deficit in professional coaching personnel (General Administration of Sport of China, 2017), forcing many snowboard schools to rely on uncertified 'wild coaches'. In some cases, novice enthusiasts have paid high fees for instruction only to receive incorrect basic training (e.g., improper boot fitting Li and Yuqin, 2023) from these unqualified coaches. Even coaches with basic national certification often fall short of international teaching standards, underscoring a talent gap that threatens the customer experience and sustainable development of the snow sports sector.

A key underlying issue has been the traditional emphasis of Chinas coach training programs on technical skills at the expense of pedagogical skills (Light et al., 2014). In contrast, leading international programs (e.g. the American Association of Snowboard coaches) stress a balance of Technical competence, Interpersonal Competence, and Pedagogical Competence (PSIA-AASI, 2025). The disparity is evident in practice: many Chinese coaches excel in demonstrating techniques but lack the soft skills and adaptive teaching strategies needed to engage and guide diverse learners (das Neves Salles et al., 2025). Deficiencies in communication and motivational skills hinder effective coach—learner interaction (Shelley et al., 2010), while a drill-based segmented teaching approach (rather than an integrated coaching strategy) can impede the holistic understanding of snowboarding skills of learners (China National Vocational Qualification Training Program for Social Sports Instructors, 2023). Furthermore, the predominant seasonal model of the “migratory coach”,1 in which southern Chinese ski resorts hire temporary coaches during the peak season, undermines continuity and consistency of instruction (Tide News, 2023). Together, these issues in coach preparation and deployment have led to inconsistent coaching quality on slopes. Empirical evidence shows that these instructional shortcomings directly diminish learners experiences and retention (Richards and Gordon, 2017; Moravecz et al., 2025). In fact, a substantial proportion of first-time trainees disengage from formal lessons due to suboptimal learning outcomes–including slow skill acquisition, poor technique development, and lack of confidence progression (Lin et al., 2024)—often resorting to self-teaching or peer instruction despite the greater risks of inefficient learning and injury (Han and Jia, 2023; Zhang et al., 2023; Meng et al., 2025). This deterioration in coaching standards—where inexperienced learners often end up instructing other beginners due to instructor shortages (China News Service, 2025)—threatens to perpetuate poor technique acquisition and unsafe practices in the snowboard instruction market, ultimately restricting snowboard development and long-term industry growth (Sun et al., 2023). Addressing the coach training gap is therefore critical for improving learner loyalty (intention to continue lessons) and development in snow sports programs (Galvan et al., 2012).

In response to these challenges, the present study focuses on enhancing the education of snowboard coaches through a pedagogically oriented training model (Goodyear et al., 2013). Drawing on best practices from international frameworks and the literature on sport pedagogy, three broad domains of coach competence were identified as critical: technical competence (i.e., precise skill demonstration and safe movement instruction), interpersonal competence (i.e., effective communication, motivation, and engagement) and pedagogical competence (i.e. structured lesson planning and adaptive teaching methods) (Demiral and Nazıroğlu, 2024). By integrating these domains into an improved training curriculum for snowboard instructors, the study aimed to strengthen coaches ability to foster fun learning experiences and to encourage learners loyalty (intention to continue lessons) in recreational snowboard lessons (Gray et al., 2018).

Specifically, this research investigated how an improved coach education program—focusing on technical, interpersonal, and pedagogical development—would affect the experiences of learners in a real-world leisure sport context. Veteran snowboard instructors collaborated to redesign the curriculum, which was then applied in select resorts for feedback from learners. Unlike prior PE studies on service quality and participation intention, this study (i) examines an under-researched snowboard context in Chinas emerging resorts with acute coach shortages, (ii) operationalizes an SDT-aligned tri-competency curriculum with a validated measurement scale, and (iii) evaluates intention to continue lessons in live resort delivery, including distributional (quantile) effects. Of particular interest was whether and to what extent this pedagogy-focused approach would improve the overall learning atmosphere, skill acquisition, and loyalty. By examining these questions, the study contributes to a broader understanding of coach development within physical education and sport pedagogy, highlighting how targeted instructional strategies can promote both immediate skill gains and longer-term lesson retention (Koh et al., 2017).



2 Literature review


2.1 Enhancing technical, pedagogical, and interpersonal competencies in coach education

Based on mature snowboard coach training programs (PSIA-AASI, 2025) and the latest research in sport pedagogy, this study aims to systematically improve the three-dimensional competencies of snowboard coaches, namely, technical, pedagogical, and interpersonal skills. Specifically, considering that technical skills involve detailed movements and precise demonstrations, the study refers to the American Association of Snowboard Instructors (AASI) curriculum to refine and supplement the technical training component within the Chinese snowboard coach education. Meanwhile, improvements in pedagogical and interpersonal competencies will be achieved by reviewing and synthesizing prominent academic findings, thus developing an optimized pedagogical model tailored to the Chinese context. To provide a theoretical foundation for understanding how these coaching competencies influence learner motivation and continued participation, this study draws upon Self-Determination Theory.

Self-determination theory (SDT) represents a significant framework within motivational psychology (Weiner, 1990). Unlike traditional approaches that conceptualize motivation as a singular construct, SDT distinguishes between autonomous and controlled forms of motivation (Deci and Ryan, 2008). The theoretical foundation of SDT emerged from research conducted in the 1970s, with formal development occurring primarily during the 1980s through the work of Deci and Ryan (1980, 2013). Subsequently, both the theoretical framework and its practical applications have undergone substantial expansion (Adams et al., 2017; Ryan and Deci, 2024).

Within physical education, SDT research shows that teachers pedagogical design and interpersonal style are the chief levers through which basic psychological needs (autonomy, competence, relatedness) are supported or thwarted (Behzadnia, 2021a; Behzadnia et al., 2018). Need-supportive (vs. controlling) behaviors reliably enhance need satisfaction, autonomous motivation, engagement, and well-being, with students causality orientations shaping how they interpret the same behaviors (Behzadnia, 2021a; Behzadnia et al., 2018). Interventions that deliberately combine pedagogy with interpersonal-skill training—e.g., the coach-as-youth-development-specialist program—improve coaches capacity for personal/social development alongside technical instruction (Ettl Rodŕıguez et al., 2023). Longitudinal work in youth basketball further shows that coaches interpersonal and pedagogical skills mediate enjoyment, perceived competence, and sustained participation, independent of win-loss records (Morales-Belando et al., 2023), and communication training on sensitive topics (e.g., menstruation) strengthens the coach-athlete relationship (Bergström et al., 2023). Collectively, this literature motivates a dual-competency view: effective instruction couples sound pedagogical design with need-supportive interpersonal communication, which underpins our focus on coach education.

Extending SDT beyond school-based PE, work in outdoor, adventure, and lifestyle sports shows that a coachs interpersonal style and pedagogical planning are pivotal for satisfying autonomy, competence, and relatedness under hyperdynamic, risk-mediated conditions (Collins and Collins, 2022; Leeder and Beaumont, 2025; Collins and Brymer, 2020). In adventure contexts, coaches adopt an “it-depends” decision-making approach, where richer situational awareness enables better calibration of strategies to performer and environment (Collins and Collins 2022). Lifestyle and nature-sport settings further highlight values, inclusion, and participant-focused facilitation, calling for adaptable, flexible, and culturally sensitive coaching practices rather than purely competition-driven models (Leeder and Beaumont, 2025; Collins and Brymer, 2020). Translating these insights to snowboard instruction, model-based lesson design for beginners (e.g., progressive task structuring, feedback loops) provides a scaffold that converts environmental variability into learning opportunities (Zhang and Chaetnalao, 2024), while beginner-oriented snowsport studies underscore the importance of safety literacy and high-quality coach-learner interaction for engagement and persistence (Siqi and Chaetnalao, 2024). Professional development pathways (e.g., supervised practice and continuing education) help instructors enact need-supportive communication—clear rationales, calibrated choice, and scaffolded challenge—alongside sound pedagogy, aligning SDTs dual-competency template with resort-based snowboard education (Pighetti, 2021).

Therefore, based on the findings of previous research, the present study specifically addresses these competency gaps by advocating for a pedagogical approach that emphasizes creative instructional activities, regular assessment, and personalized training strategies to enhance teaching skills. In addition, interpersonal competencies are improved through reflective and embodied learning practices, paying close attention to fulfilling learners' basic psychological needs, and fostering attentive listening and reciprocal communication between coaches and learners. This integrative approach is expected to significantly increase the motivation, satisfaction, and long-term loyalty of learners in snowboard lessons.



2.2 Intention to continue lessons in snowboard instruction

In the context of coach education and sport pedagogy, the intention learners to continue lessons–conceptualized in commercial settings as the analogous “repurchase intention”—represents a critical psychological construct that bridges instructional quality with long-term learner engagement (Wu et al., 2015; Hennig-Thurau et al., 2001). In this study, loyalty is used as the primary outcome term, and the term “repurchase intention” is used only when referring to the consumer-behavior literature that informs this educational analogue. While originally rooted in marketing and consumer behavior literature (Hellier et al., 2003; Mittal and Kamakura, 2001), this concept holds particular relevance in educational and athletic contexts, where “continuing lessons” parallels a learner's psychological commitment to pursue further instruction (Cope et al., 2022; Greene, 1973; Chaves-Castro et al., 2025). This behavioral intention reflects not only satisfaction with current experiences but also the perceived value of ongoing skill development and the quality of coach—learner relationships.

In physical activity programs, various factors have been shown to influence lesson continuance intentions and broader participation (Behnam et al., 2021; Allen and Shaw, 2009). Howat and Assaker (Kranzinger et al., 2024) highlight the potential for immersion and a supportive environment to increase the willingness of the learner to continue training. Similarly, Yoshida et al. (2023) document how well-designed curricula and service quality enhance the commitment to educational sports programs, while Chaves-Castro et al. (2025) highlight that in outdoor sports events, sustainable practices and event quality contribute to participants desire to return. In line with this perspective, Shelley et al. (2010) found that need-supportive teaching and students autonomous orientation fostered greater intention to remain active in college PE, whereas need-thwarting behaviors lowered students desire to continue. Teixeira et al. (2022) found that the alignment between exercise intensity and individual preferences significantly influenced participants' enjoyment, exercise habits, and continued participation intention, suggesting the importance of tailoring activity intensity to match participant preferences in sustaining engagement.

Snowboarding, in particular, has rapidly emerged as a major focus for leisure participation, making the willingness to continue taking lessons (or “reenroll”) an increasingly important metric for programs seeking to develop lifelong engagement. Past research has identified factors such as enjoyment (Shen, 2016) and service quality (Zhou and Zhang, 2024) as significant predictors of a learners decision to continue lessons. Grant (Grant, 2013) shows that personal background and previous experiences, such as ease of equipment rental or instructor communication, strongly affect whether individuals return for further instruction. However, most of these studies focus on well-established snowboard destinations and robust instructor education systems (Zhou and Zhang, 2024; Shen, 2016; Grant, 2013). Accordingly, our study focuses on novice/recreational learners enrolled in commercial snowboard lessons—rather than advanced or competitive athletes–and addresses contexts in emerging markets such as China, where rapid growth has outpaced coach education and where instructional quality and safety literacy remain pressing concerns.



2.3 Enhancing coaching quality to increase learners intention to continue lessons

Therefore, in order to improve the effectiveness of snowboard coach training programs, and in light of the discussions in Section 2.1 about the integration of technical, pedagogical, and interpersonal competencies, as well as the focus of Section 2.2 on loyalty, this study focuses on how to strengthen these three core coaching competencies to stimulate the loyalty of learners to persist in lessons. Existing research suggests that systematic coaching training and support exert a significant impact on learner retention and subsequent lesson-taking behavior. For example, in a quasi-experimental study on academic tutoring programs, Alzen et al. (2021) found that the students who received coaching not only achieved higher academic performance, but also demonstrated stronger follow-up engagement. Furthermore, in the field of music training, Long and Lijia (2024) used a questionnaire-based investigation to examine how service quality, instructor expectations, and brand image affect learners intention to continue lessons and to recommend programs, revealing that effectively improving the perceived value of the learners' curriculum and overall satisfaction strengthens their desire to continue or recommend instruction. In sport settings, a large cross-sectional study of sports fitness centers (n= 606) found that higher perceived service quality—especially reliability, responsiveness, assurance, and empathy—raises satisfaction, which in turn increases trust and commitment and ultimately loyalty; these relationships are moderated by sport involvement (Huang and Kim, 2023). Building on these findings and taking into account the specific demands and characteristics of snowboard instruction, this study examines strategies to optimize technical guidance, refine teaching methods, and improve communication and motivational techniques within coach education. The aim is to introduce new perspectives on how to strengthen learners loyalty (intention to continue lessons) and referral intentions in snowboard lessons, thus contributing to a general increase in participation rates in winter sports.




3 Materials and methods

This study improved and optimized domestic snowboard coach training curricula according to Likert -type specifications Koo and Yang (2025); Hinkin et al. (1997). Based on the American Association of Snowboard Instructors (AASI)2 framework, key indicators for curriculum enhancements were established in three dimensions: interpersonal communication, technical proficiency, and pedagogical competence. Specific measurement elements were refined through in-depth interviews with senior domestic and international coaches. The scientific validity of the scale was verified using normality tests, hypothesis testing, and reliability—validity analyses. Finally, correlation analysis, global regression, and quantile regression methods were employed to investigate the impacts of the variables on loyalty, providing empirical evidence to optimize the coaching training curricula.


3.1 Item purification

During the scale development phase (Stringfellow et al., 2024; Yin et al., 2025), this study conducted structured in-depth interviews with five internationally recognized snowboard coaches to define and refine the measurement indicators in each dimension. Specifically, the indicators for interpersonal and pedagogical competencies were based on the existing AASI instructor curriculum PSIA-AASI (2025) and the research of well-known scholars in the field, then further refined through practical insights from senior domestic coaches. Technical competency indicators were derived through comparative analysis between domestic and AASI training courses, identifying critical training components relevant to the Chinese snowboarding context. In addition, general satisfaction was included as a study outcome, with age, sex, snowboarding experience (< 1 season; 1–3 seasons; >3 seasons), and learning preferences Senior Specialist Manual (2008) (Visual, Auditory, Kinesthetic) serving as control variables. Detailed scale items are provided in the Appendix 1. The model is shown in Figure 1.


[image: Flowchart depicting the optimization of a snowboard training curriculum. It links Interpersonal, Technical, and Teaching Competence to Course Satisfaction Index and Customer Experience Loyalty. Questions Q5 to Q18 relate to competences, Q19 to Course Satisfaction, and Q20 to Q22 to Customer Experience Loyalty. Arrows illustrate the connections between these elements.]
FIGURE 1
 Snowboard_Instructor_Training_Augmentation-Optimization_Model (Loyalty is modeled as a three-item composite (Q20–Q22)). This framework is pre-factor rotation.




3.2 Study scope

This research selected Xinjiang's Koktokay Ski Resort and Hubei's Lvcongpo Ski Resort as study sites to ensure geographical and skill-level diversity, thus enhancing the comprehensiveness and representativeness of the findings.

Koktokay ski resort (46°47'N, 89°48'E), located in the Altai Mountains at 2,200–3,100 m above sea level, benefits from high-altitude topography and abundant natural snowfall, resulting in superior snow quality and a six-month operational season. Established in the early 20th century and officially opened in 2020, it has become China's premier snowboard destination, featuring a highly skilled coaching team predominantly certified by international snowboard coach programs.

Lvcongpo ski resort (30°30'N, 110°20'E), located in the Wuling mountain range at an elevation of 1,500–1,800 m, is based on artificial snowmaking with shorter seasonal operations and a beginner-oriented infrastructure. Its coaching staff consists mainly of locally trained coaches with limited certification.

Table 1 shows the differences between the two ski resorts. By contrasting these northern and southern resorts in terms of natural conditions, historical development, and coach competency levels, this study provides a solid empirical foundation for analyzing the landscape of snowboard coaches in China. See Figure 2 for the exact location.

TABLE 1  Comparison of Keketohai and Lücongpo ski resorts.


	Criteria
	Keketohai ski resort
	Lücongpo ski resort





	Location
	Altay Mountains, 2200–3100 m
	Wuling Mountains, 1500–1800 m



	History
	Established in early 2000s, internationally renowned
	Developed after 2020, emerging ski resort



	Size
	Large, diverse slopes for all levels
	Small, limited slopes, suitable for beginners and families



	Coaches
	Highly skilled, internationally certified
	Mostly local, less professional



	Snow quality
	Mainly natural, excellent, long season
	Mostly artificial, short season



	Typical clientele
	Higher share of intermediate/advanced snowboarders, also many novices
	High share of first-timers/beginners and families, also intermediates



	Facilities
	Well-equipped, integrated lodging, dining, entertainment
	Basic, limited services







[image: Map of China highlighting Koktokay Ski Resort in Xinjiang and Lvcongpo Ski Resort in Hubei. Surrounding the map are winter landscapes and ski slope images from these regions, showcasing snow-covered mountains and skiing facilities.]
FIGURE 2
 Study scope.




3.3 Data collection

This study was conducted during the early winter season (coinciding with the start of resort operations) using a stratified sampling method (Neyman, 1992; Spittle and Byrne, 2009). A representative sample of 251 snowboard participants were recruited across demographics of age. Of these, 250 valid respondents comprised 50.8% male and 49.2% female; ages ranged from 8 to 59 years (largest cohort at age 18, n = 32). Regarding snowboarding experience, 66.4% reported less than one season, 25.2% had 1–3 seasons, and 8.4% had more than three seasons. Preferred learning modalities (Senior Specialist Manual, 2008; Gilakjani et al., 2012; Ibrahim and Hussein, 2016) (multiple selections) were: kinesthetic 80.4%, visual 40.8%, and auditory 30.4%. All respondents were actively enrolled in snowboard lessons at the time of data collection and had been receiving coaching for a sufficient period to provide informed evaluations of the instruction. A mixed-methods approach that integrated the distribution of the online questionnaire and on-site fieldwork (including purposive on-site selection of snowboarders by age, sex, and observed skill level; brief post-lesson interviews on constraints in Chinese snow sports; and structured observations of coaching practice to identify common issues) ensured the completeness and reliability of the data. Systematic surveys were designed to capture regional variations in participants evaluations of instructional programs. All data were collected using the WJX platform.3 After collection, the data set was cleaned to remove incomplete or anomalous entries. The cleaned data were then exported in Excel format and subsequently imported into SPSS,4 where statistical analyses were performed (LIANG et al., 2023).



3.4 Measures and variables
 
3.4.1 Primary outcome

Loyalty denotes a learners conative intention to maintain instruction with the same school/program. It is measured with three items (Q20–Q22 in Appendix 1): (i) re-enroll in lessons at this school; (ii) enroll in the next/advanced level; and (iii) recommend the course to friends or family. All items use a 5-point agreement scale (1 = Strongly disagree to 5 = Strongly agree). The composite loyalty index is the mean of Q20–Q22 (higher values indicate greater loyalty).



3.4.2 Independent variables

Predictor constructs were based on three item pools–Interpersonal Competence, Technical Competence, and Teaching Competence—listed in Appendix 1. Composite predictors were computed from these items; their derivation and naming are presented subsequently (see Appendix 2).



3.4.3 Additional covariates

Overall satisfaction (OS) (single 5-point evaluative item) and snowboarding duration (SD) (self-reported cumulative experience) were included as covariates.




3.5 Analytical procedures
 
3.5.1 Measurement model and preliminary analysis

At this stage, the study performed normal distribution tests (DAgostino, 2017), hypothesis tests (Klein et al., 2003), and reliability and validity analyses (Roberts et al., 2006) to ensure both data suitability and measurement consistency. Normal distribution tests helped confirm whether the continuous variables met the assumptions required for parametric methods, guiding subsequent analytical choices. Hypothesis testing was used to determine whether control variables significantly influenced the dependent variable, thus maintaining analytical rigor. Meanwhile, reliability analysis assessed the internal consistency of the measurement scale and validity analysis—which includes factor analysis supported by the Kaiser–Meyer–Olkin (KMO)AU measure of sampling adequacy and Bartletts test of sphericity (Tobias and Carlson, 1969)—verified that the measured indicators accurately captured the underlying constructs. For clarity, the KMO index evaluates sampling adequacy for factor analysis and ranges from 0 to 1; values ≥0.60 are typically considered acceptable, ≥0.80 meritorious, and ≥0.90 excellent. In addition, for the three-item loyalty scale (Q20–Q22), internal consistency was high (Cronbachs α = [insert value]), and exploratory factor analysis supported a single-factor solution (eigenvalue >1; all loadings > [insert threshold]); accordingly, a composite loyalty index (mean of Q20–Q22) was used in subsequent analyses.



3.5.2 Correlation and regression analysis

Outcome and screening The dependent variable is the composite loyalty index (mean of Q20–Q22). Following preliminary checks, Spearmans rank correlation (Gogtay and Thatte, 2017) was used as a bivariate screen to gauge the strength and direction of associations among variables.

Modeling strategy and justification Two complementary estimators were employed. Ordinary least squares (OLS) summarizes the conditional-mean association between coaching competencies and loyalty; heteroskedasticity-robust standard errors are reported given the bounded Likert-type outcome (1–5). To characterize distributional heterogeneity and reduce sensitivity to outliers and skewness typical of Likert-type indices, quantile regression (QR) (Koenker and Hallock, 2001) estimates conditional effects at selected quantiles (τ∈{0.05, 0.25, 0.50, 0.75}). QR thus reveals whether the same competency has differential impacts for low-, mid-, and high-loyalty learners, providing segment-specific inference that complements the OLS average.

Estimation details The OLS specification Kiers (1997) included rotated dimensions, overall satisfaction (OS)AU, and snowboarding duration (SD)AU; multicollinearity was checked via variance inflation factors (all < 5). The same covariate set was estimated at each QR quantile to enable distributional comparisons.





4 Results

The research findings are organized into two stages: the first stage addresses the Measurement Model and Preliminary Analysis, while the second stage focuses on Correlation and Regression Analysis.


4.1 The first stage
 
4.1.1 Significance analysis of control variables

This section performs a significance analysis of the control variables to determine whether sex, age, snowboarding duration, and learning preferences should be incorporated as control variables in subsequent regression modeling. Initially, normality tests (e.g., Shapiro–Wilk or Kolmogorov–Smirnov) are performed to assess the characteristics of the data distribution. Based on the results of the normality tests, parametric tests (e.g., t tests, ANOVA) are applied if the data follow a normal distribution, whereas nonparametric tests (e.g., Mann–Whitney U, Kruskal–Wallis) are selected for nonnormally distributed data. This methodological approach ensures the rigorous selection of variables for regression modeling.


4.1.1.1 Normal distribution tests

The results of the Shapiro–Wilk normality test for all variables showed that the p-values were significantly less than 0.05, indicating that none of the variables followed a normal distribution. This finding necessitates the use of nonparametric statistical methods in subsequent analyses, such as the Mann–Whitney U test and the Kruskal–Wallis test.



4.1.1.2 Hypothesis tests

For the binary variable gender, the Mann–Whitney U test was applied, while the Kruskal–Wallis H test was used for the multicategorical variables age, snowboarding duration, and learning preferences. The significance analysis revealed that gender (p>0.05), age (p>0.05), and learning preferences (p>0.05) did not show statistically significant differences at the predefined threshold, indicating that there was no significant variability between the groups in these variables. However, the duration of snowboarding showed a significant effect (p < 0.05) on the distribution of responses to the survey item “Are you satisfied with the coach's ‘observation–evaluation–guidance analytical process in the current snowboarding course?” (Item Q18), suggesting an association between snowboarding duration and variability in continuous outcome measures. Consequently, snowboarding duration was included as a control variable in subsequent regression analyses to account for its potential confounding effects on the dependent variable.




4.1.2 Reliability, validity, and factor analysis
 
4.1.2.1 Reliability analysis

The reliability analysis of the questionnaire for the development and optimization of snowboard coach training programs in China demonstrated an exceptionally high internal consistency, with a Cronbach's alpha coefficient of 0.984 (see Table 2).

TABLE 2  Reliability analysis results.


	Cronbach's alpha
	Number of items
	Sample size





	0.984
	22
	250








4.1.2.2 Validity analyses

The validity analysis of the questionnaire for the development and optimization of snowboard coach training programs in China demonstrated excellent construct validity. The KMO sampling adequacy measure reached 0.970 and the significance of the Bartlett test showed significant results (p < 0.001), which confirms the high suitability of the data for factor analysis (see Table 3).

TABLE 3  Validity analysis results.


	KMO value
	Bartlett test significance
	Number of items
	Sample size





	0.970
	< 0.001***
	22
	250






***: p < 0.001; **: p < 0.01; *: p < 0.05, statistically significant correlation. KMO, Kaiser-Meyer-Olkin measure of sampling adequacy. Bartletts test of sphericity tests H0: the correlation matrix is an identity matrix; a significant result indicates the data are suitable for factor analysis.






4.1.2.3 Factor analysis

Factor analysis was conducted using SPSS. The Kaiser–Meyer–Olkin (KMO) measure exceeded 0.6 and Bartlett's sphericity test showed significance (p < 0.05), confirming strong intervariate correlations and suitability for factor analysis. Principal Component Analysis (PCA) extracted three common factors with a cumulative variance contribution rate of 83.04%, demonstrating a rational three-dimensional structure (see Table 4). The rotated component matrix revealed all factor loadings >0.5, confirming robust validity. Based on the rotation matrix patterns, the three factors were labeled as: (1) Teaching Interaction and Feedback (TIF); (2) Motion Guidance and Optimization (MGO); and (3) Effectiveness Assessment and Customization (EAC) (see Appendix 2).

TABLE 4  Total variance explained.


	Component
	Initial eigenvalues
	Extraction sums of squared loadings
	Rotation sums of squared loadings



	Total
	Variance %
	Cumulative %
	Total
	Variance %
	Cumulative %
	Total
	Variance %
	Cumulative %





	1
	10.738
	76.701
	76.701
	10.738
	76.701
	76.701
	4.328
	30.914
	30.914



	2
	0.516
	3.686
	80.388
	0.516
	3.686
	80.388
	4.081
	29.152
	60.066



	3
	0.371
	2.653
	83.040
	0.371
	2.653
	83.040
	3.216
	22.974
	83.040







Extraction method: principal component analysis.






4.2 The second stage
 
4.2.1 Correlation analysis

Spearman's correlation analysis evaluated relationships between TIF, MGO, EAC, OS and SDAU. The results indicated non-significant associations for the duration of snowboarding (SD) (p>0.05), while the correlations between the remaining four variables reached statistical significance (p < 0.01) (see Table 5).

TABLE 5  Correlation Matrix.


	Variable
	TIF
	MGO
	EAC
	OS
	Loyalty
	SD





	TIF
	1.000
	0.223***
	0.222***
	0.628***
	0.594***
	0.067



	MGO
	0.223***
	1.000
	0.143*
	0.539***
	0.526***
	0.082



	EAC
	0.222***
	0.143*
	1.000
	0.552***
	0.525***
	0.089



	OS
	0.628***
	0.539***
	0.552***
	1.000
	0.806***
	0.029



	Loyalty
	0.594***
	0.526***
	0.525***
	0.806***
	1.000
	0.115



	SD
	0.067
	0.082
	0.089
	0.029
	0.115
	1.000






***p < 0.001; **p < 0.01; *p < 0.05. TIF, Teaching Interaction and Feedback; MGO, Motion Guidance and Optimization; EAC, Effectiveness Assessment and Customization. OS, Overall Satisfaction; SD, Snowboarding Duration. Loyalty = mean of Q20–Q22 (higher scores indicate greater loyalty).







4.2.2 Regression analysis
 
4.2.2.1 A global ordinary least squares linear regression

TIF, MGO, EAC, OS and SD were included in the regression model. Despite the non-significance of SD in the previous correlation analysis (p>0.05), it was retained based on theoretical relevance. The adjusted R2 of 0.754 indicated a strong fit to the model. The regression results revealed significant positive effects of TIF (p < 0.01), MGO (p < 0.01), EAC (p < 0.05) (see Figure 3) and OS (p < 0.05) on loyalty, while SD did not show a significant association (p>0.10). The variance inflation factors (VIFs) between 1 and 5 confirmed minimal multicollinearity, supporting the robustness of the model (see Table 6).


[image: The diagram shows a three-level pyramid. From bottom to top, the pyramid is labeled as: Effectiveness Assessment and Customization (EAC), Motion Guidance and Optimization (MGO), and Teaching Interaction and Feedback (TIF). Each level is connected to boxes that list its component factors. EAC focuses on the design and planning of instruction, with factors like creative learning activities and systematic improvement planning. MGO is centered on technical and safety guidance, covering fluency, diagnostics, and movement analysis. TIF serves as the capstone of the pyramid, including core interpersonal skills such as responsiveness, goal setting, and confidence building.]
FIGURE 3
 Competency pyramid based on OLS standardized coefficients. Darker shading indicates a larger standardized effect size (β) in the OLS model (see Table 6).


TABLE 6  Regression analysis results.


	Dependent variable
	Independent variable
	Unstandardized coefficients
	Standardized coefficients
	Sig
	VIF



	B
	Std err
	Beta





	Loyalty
	Constant
	3.697
	0.288
	–
	< 0.001***
	–



	SD
	0.043
	0.033
	0.042
	0.190
	1.031



	TIF
	0.305
	0.033
	0.463
	< 0.010**
	2.553



	MGO
	0.272
	0.029
	0.413
	< 0.010**
	1.961



	EAC
	0.232
	0.029
	0.351
	< 0.010**
	1.916



	OS
	0.162
	0.062
	0.171
	< 0.050*
	4.375



	Adjusted R2
	0.754







*** p < 0.001; ** p < 0.01; * p < 0.05. Loyalty = mean of Q20–Q22 (higher scores indicate greater loyalty).





4.2.2.2 Quantile regression

Using quantile regression, the analysis examined how these independent variables vary between different loyalty quantiles. The results are as follows (see Table 7 and Supplementary Figure 1):

(1) Overall model fit: The R2 values differ by quantile. In the 5% quantile, R2 = 0.4911, which increases to 0.6884 in the 25% quantile, indicating stronger explanatory power between loyalty levels 5% and 25%. In the 50% quantile, R2 = 0.6809, then decreases to 0.3811 in the 75% quantile, suggesting a weaker explanatory capacity between 50% and 75%.

(2) Variable effects:

(a) TIF is significant (p < 0.05) across all quantiles, with coefficients rising from 0.2358 (5% quantile) to 0.3887 (50%), then slightly dropping to 0.3355 (75%). This pattern implies a consistently positive influence, especially pronounced at lower to moderate loyalty levels.

(b) MGO is also significant (p < 0.05) in all quantiles, but its coefficient decreases to 0.1994 in the 75% quantile, suggesting a weaker effect among learners at higher loyalty levels.

(c) EAC is significant (p = 0.000) in the 25%, 50%, and 75% quantiles, but not significant (p = 0.100) in the 5% quantile, indicating a stronger impact on medium- to high-loyalty learners compared to those with low loyalty.

(d) SD is significant (p = 0.036) only in the 50% quantile, implying a minimal effect at moderate loyalty levels and no apparent effect at extremes.

(e) OS shows marginal significance (p < 0.05) in the 5% quantile and strong significance (p < 0.001) in the 25% and 50% quantiles. Its largest unstandardized coefficient (0.517) emerges in the 5% quantile, indicating that despite the weaker significance, its relative impact on learners at the lowest level of loyalty is relatively high.

TABLE 7  Quantile regression results.


	Variable
	5% Quantile
	25% Quantile
	50% Quantile
	75% Quantile





	Constant
	1.463
	4.205***
	4.074***
	4.549***



	(P-value)
	(0.063)
	(0.000)
	(0.000)
	(0.000)



	TIF
	0.236*
	0.394***
	0.389***
	0.336***



	(P-value)
	(0.012)
	(0.000)
	(0.000)
	(0.000)



	MGO
	0.253**
	0.352***
	0.323***
	0.199***



	(P-value)
	(0.003)
	(0.000)
	(0.000)
	(0.000)



	EAC
	0.146
	0.295***
	0.284***
	0.241***



	(P-value)
	(0.100)
	(0.000)
	(0.000)
	(0.000)



	SD
	0.093
	−3.69E-08
	1.146e-07*
	5.894e-07



	(P-value)
	(0.083)
	(1.000)
	(0.036)
	(1.000)



	OS
	0.517**
	0.053***
	0.084***
	0.0131



	(P-value)
	(0.004)
	(0.000)
	(0.000)
	(0.728)



	Pseudo R2
	0.491
	0.688
	0.681
	0.381






*** p < 0.001; ** p < 0.01; * p < 0.05. Loyalty = mean of Q20–Q22 (higher scores indicate greater loyalty).









5 Discussion

The discussion is anchored in three result blocks–measurement structure, OLS associations, and quantile heterogeneity—and then outlines how these results inform mechanisms and practice.

(1) Three-dimensional competency structure. Factor analysis refined the coach competency model (Interpersonal Competence, Technical Competence, and Teaching Competence) into three dimensions: Teaching Interaction and Feedback (TIF)AU, Motion Guidance and Optimization (MGO), and Effectiveness Assessment and Customization (EAC). This structure underpins subsequent interpretation.

(2) OLS associations with loyalty. After adjustment for selected controls, TIF, MGO, EAC, and overall satisfaction (OS) show positive, statistically significant associations with loyalty, whereas snowboarding duration (SD) is not significant. Diagnostics indicate acceptable multicollinearity (all VIFs < 5) and good explanatory power (Adjusted R2 = 0.754).

(3) Quantile heterogeneity across loyalty levels. Effects are not uniform across the loyalty distribution. TIF1 and MGO remain significant at all examined quantiles, with the largest marginal influence around the 25th percentile (low-medium loyalty). EAC becomes comparatively more salient toward the median-upper quantiles. OS exhibits stronger leverage in the low-medium range. SD shows small and inconsistent signals (occasional significance around middle quantiles), suggesting limited robustness.

Building on these results, the discussion proceeds in four steps: (i) mapping the three competency dimensions to Self-Determination Theory (SDT) to clarify autonomy, competence, and relatedness pathways; (ii) synthesizing OLS and quantile evidence into implications for coach-learner interactions and program design; (iii) contextualized operational implications across resort settings, with an emphasis on short-season and intermittently accessible environments. This emphasis reflects both the national promotion priority for regions with less natural snow reliability and the present results showing larger marginal gains at lower loyalty quantiles; and (iv) critical reflection and transferability, situating the findings within broader outdoor sports literature and cross-cultural settings, and outlining avenues for future research.


5.1 An SDT reading of the three-factor competency model

Factor analysis yielded a three-factor structure—TIF, MGO1, and EAC—that is statistically sound (cumulative variance explained: 83.04%) and conceptually clearer than the traditional “interpersonal-technical-pedagogical” split. In plain terms, TIF captures interactional communication tied to goals and timely feedback; MGO links technical know-how with problem solving so that technique becomes learnable; and EAC centers on evaluation and personalization independent of motion-analysis content.

Within Self-Determination TheoryAU, the initial three-way split would map neatly onto basic needs: interpersonal skills to autonomy and relatedness, technical skills to competence, and pedagogy spanning all three (Reeve and Cheon, 2021a; Ryan and Deci, 2000; Teixeira et al., 2012). The rotated solution suggests a different picture. TIF indicates that autonomy support and a sense of relatedness often co-occur within the same interaction (Deng et al., 2019). MGO shows that competence support arises not from “technique” alone but from how technique is decomposed, cued, and sequenced (Guadagnoli and Lee, 2004). EAC isolates an assessment-personalization axis, where competence information and recognition of individual goals appear side by side (Hattie and Timperley, 2007). In short, factors seem organized not only by content but also by how learners experience behaviors in terms of need support (informational vs. controlling) (Deci et al., 1999; Kluger and DeNisi, 1996). This also implies that elements traditionally grouped under “pedagogy” are distributed across MGO (rendering technique learnable) and EAC (assessment-personalization), while TIF captures the interpersonal core (Jang et al., 2010; Black and Wiliam, 1998; Nicol and Macfarlane-Dick, 2006).

Three theoretical takeaways follow. First, need supports are naturally coupled: a single instructional move–such as explaining the “why” behind a task–can meet more than one need at once, arguing against treating autonomy, competence, and relatedness supports as fully separate channels (Ryan and Deci, 2000; Reeve and Cheon, 2021a). Second, interaction climate shapes how other behaviors are interpreted: the same cue or assessment is likely to be internalized as competence support when embedded in an autonomy- and respect-supportive exchange, but may be read as controlling otherwise; analytically, this points to interaction effects between TIF and MGO/EAC (Jang et al., 2010; Sierens et al., 2009). Third, a hypothesized temporal order exists: TIF sets a supportive climate, MGO enables progress, and EAC consolidates understanding and personal fit–suggesting models that treat need support as an episode unfolding across these phases (Hattie and Timperley, 2007; Rosenshine, 2012).

Two caveats apply. Some coupling may reflect measurement features (item wording proximity, common-method variance); checks with alternative parcels or multi-method designs are warranted. In addition, the resort-based, face-to-face instructional context in China may strengthen the joint appearance of autonomy and relatedness in feedback, cautioning against assumptions of universality without cross-cultural replication.

Overall, the rotated three-factor solution reframes coach competencies as interdependent need-support constructs rather than three separate content silos, sharpening SDTs application by focusing on learners experience of behaviors (informational vs. controlling) and motivating interaction and sequencing hypotheses for future testing.



5.2 Integrating OLS and quantile evidence: implications for coach–learner interactions and program design

The OLS model indicates that TIF, MGO, EAC, and OS are positively and significantly associated with loyalty, whereas SD is not significant; diagnostics suggest acceptable multicollinearity (all VIFs < 5) and substantial explanatory power (Adjusted R2 = 0.754).

Quantile estimates reveal heterogeneous leverage across the loyalty distribution. TIF and MGO remain significant throughout, with the strongest marginal influence around the 25th percentile. EAC is non-significant at the 5th percentile but becomes significant and broadly stable from the 25th through the 75th percentiles, with a slight tapering at the upper end. OS shows a pronounced spike at the 5th percentile, drops sharply by the 25th percentile, remains detectable but small around the 50th percentile, and is negligible at the 75th percentile. SD exhibits minimal and inconsistent effects. Consistent with the Self-Determination TheoryAU reading in Section 5.1, this pattern aligns with a need-deficit logic: stronger TIF/MGO effects at lower quantiles indicate larger returns when autonomy and competence are initially unmet (Reeve and Cheon, 2021a; Vansteenkiste and Ryan, 2013); the broadly stable yet slightly tapering EAC from the 25th-75th percentiles reflects competence consolidation with diminishing marginal gains; and the OS spike at the 5th percentile suggests contextual satisfiers are most consequential before self-endorsed motivation stabilizes (Faullant et al., 2008).

Taken together, these results suggest three design principles. Functional complementarity (Adams et al., 2017): TIF, MGO, and EAC act as an integrated system rather than substitutes–interactional climate (TIF) enables guidance and assessment to be received as informational, MGO provides skill clarity, and EAC completes the learning loop through progress information and personalization, consistent with Self-Determination TheoryAU on relatedness, competence, and autonomy as interdependent needs. Deficit-sensitive responsiveness (Vansteenkiste and Ryan, 2013): larger marginal effects at lower quantiles indicate greater returns where basic psychological needs are less satisfied, implying higher intensity of need-supportive behaviors for at-risk segments. Developmental contingency (Jang et al., 2016): the prominence of specific competencies shifts with progression–TIF/MGO dominate earlier phases when skills and confidence are fragile; EAC becomes steadily relevant from the 25th percentile onward but tapers at the very top; OS is most consequential at the extreme low end and quickly attenuates thereafter.

For coach–learner interactions, a segmentation-aware emphasis follows without prescribing rigid tiers. At lower loyalty levels (5th-25th percentiles), clear goal alignment, concise external-focus cueing, short success cycles, and friction reduction are pivotal, while EAC remains light-touch and informational to avoid controlling interpretations (Hattie and Timperley, 2007); OS is especially consequential at the very low end (Tuu and Olsen, 2010). Around the median (50th percentile), TIF/MGO remain central but benefit from more structured EAC–transparent criteria, individualized checkpoints, and visible progress markers–to prevent plateau (Shute, 2008). At upper loyalty levels (75th percentile and above), EAC increasingly carries personalization and mastery-oriented goals; TIF sustains autonomy and respect, and MGO shifts toward fine-tuning, with OS effects typically negligible.

At the program level, a compact session script aligns with the evidence without imposing fixed proportions: an opening that establishes rationale and shared objectives (TIF-emphasized), a development phase of progressive tasks with bandwidth-appropriate feedback and external-focus cueing (MGO-emphasized), and a consolidation phase that provides informational assessment and next-step personalization (EAC-emphasized). This sequencing mirrors the observed shifts in leverage across quantiles and offers a coherent bridge from statistical results to interactional routines and curricular structure, and is consistent with the temporal hypothesis advanced in Section 5.1.

Future work could examine generalizability to other individual sports and test the temporal stability of these loyalty-competency relations in longitudinal designs; identifying reliable indicators for assessing current loyalty levels would further support differentiated application.



5.3 Contextualized operational implications across resort settings

Translating the evidence into operations calls for sensitivity to setting-specific constraints. The sampling frame spans both northern and southern resorts; however, many target markets for nationwide participation growth operate under short seasons and intermittent access, conditions more common at lower latitudes (An et al., 2019). Emphasizing this context reflects both a national promotion priority where natural-snow reliability is lower (An et al., 2019) and the quantile results in Section 5.2 showing larger marginal gains at lower loyalty quantiles.

At a general level, three levers follow directly from the combined SDT reading in Section 5.1 and the OLS–quantile pattern. First, organize delivery around the complementary bundle of TIF (interactional climate) (Reeve and Cheon, 2021a), MGO (skill clarity) (Guadagnoli and Lee, 2004), and EAC (informational assessment/personalization) (Hattie and Timperley, 2007), rather than treating competencies as substitutes. Second, prioritize need-deficit segments: the lower end of the loyalty distribution responds most to autonomy-, relatedness-, and competence-supportive inputs, so entry points, first lessons, and early return visits warrant disproportionate attention (Tuu and Olsen, 2010; Professional Ski Instructors of America, PSIA). Third, adopt sequenced sessions that align with the hypothesized temporal order–open with climate-setting (TIF), progress via tightly scoped tasks (MGO), and close with informational feedback and next-step personalization (EAC)–while keeping proportions flexible across programs (Rosenshine, 2012).

Under short-season and intermittently accessible conditions, several adaptations help preserve instructional quality despite compressed practice windows, artificial/firm surfaces, and rotating staff (Ismert and Petrick, 2004; Collins and Collins, 2016; Almqvist et al., 2022). For TIF, standardize brief onboarding scripts at lifting or staging nodes to align expectations and co-define a single session goal (Professional Ski Instructors of America, PSIA); use queue-side micro-feedback (“one cue per pass”) to maintain flow during peaks (Salmoni et al., 1984; Wulf, 2013); stabilize messages across seasonal staff with concise multilingual cue cards and simple expectation boards (PSIA–AASI Western Division, 2018); adopt handoff protocols so that when instructors rotate, subsequent sessions reopen with prior goals and the last effective cue (Müller et al., 2018). For MGO, favor friction-management progressions that match firm/artificial snow (e.g., flatland edging and pressure drills → low-angle traverses → J/garland patterns → linked turns) (American Association of Snowboard Instructors (AASI), 2022), use terrain-based learning features and low-consequence corridors for early wins (Almqvist et al., 2022; Snow Operating, LLC, 2015), and include quick stance/equipment checks at session start to mitigate fit issues amplified by hard surfaces; when thaw or crowding constrains repetitions (American Association of Snowboard Instructors (AASI), 2013), substitute short indoor/video briefings to retain instructional density (Mödinger et al., 2022). For EAC, rely on minimal but visible progress indicators (two observable markers per session) (Hattie and Timperley, 2007), simple “learner passport” records that survive staff turnover, and short-cycle (about one to two weeks) personalization plans aligned to holiday peaks (Falk and Hagsten, 2016); where consent allows, anchor the next visit with a brief reference clip and a QR-linked next-step card (van der Meer et al., 2024). These adaptations aim to keep feedback informational, protect early competence gains, and maintain personalization despite staffing churn.

Two cross-cutting points follow from the quantile evidence. Overall satisfaction (OS)AU shows a pronounced spike at the 5th percentile and attenuates quickly thereafter (Faullant et al., 2008; Tuu and Olsen, 2010), indicating that onboarding frictions, clarity of procedures, perceived safety, and service reliability are disproportionately consequential for very low-loyalty segments (Miragaia et al., 2016; Kyle et al., 2010; Hasan et al., 2017); practical emphasis should therefore fall on removing early barriers rather than adding amenities (Berry et al., 2002). EAC is broadly stable from the 25th to 75th percentiles with slight tapering at the upper end, consistent with competence consolidation once basic interactional and guidance needs are met (Guadagnoli and Lee, 2004); informational, self- or criterion-referenced feedback is preferable to rank-centric grading to avoid controlling interpretations in these ranges (Butler and Nisan, 1986).

Implementation and monitoring should remain light but consistent (Glasgow and Riley, 2013). Segmentation can be operationalized with simple rules (e.g., proxy indicators such as visit count or completion of foundational tasks) to adjust emphasis among TIF/MGO/EAC without rigid tiers (Fader et al., 2005). Suggested KPIs include repeat-enrollment rates, post-session rebooking within defined windows, progression through observable technique milestones, and incident-free sessions during early lessons (Dick and Basu, 1994). Finally, transferability is conditional: these recommendations are designed for short-season/limited-access contexts and should be calibrated for resorts with longer seasons, deeper snowpacks, or different participant mixes (Steiger et al., 2019), as discussed in the subsequent reflection on limitations and cross-setting applicability.



5.4 Critical reflection and transferability

Situated within broader debates in outdoor and lifestyle sports, the present synthesis supports a view of coaching as need-supportive practice enacted through complementary instructional levers Curran and Standage (2017). The three-factor structure—TIF, MGO and EACAU—aligns with models that foreground interactional climate, skill clarity, and informational feedback. Beyond confirming this alignment, the distributional evidence locates where each lever matters most along the loyalty spectrum, thereby refining how need support is understood in settings marked by environmental volatility, intermittent access, and diverse participant profiles Rios-Avila and Maroto (2024).

A first reflection concerns theoretical triangulation. The TIF–MGO–EAC bundle is consistent with SDTAU but also sits comfortably alongside complementary perspectives. From an ecological dynamics or constraints-led lens, MGO can be read as shaping task and environmental constraints so that functional movement solutions become attuned and discoverable (Renshaw and Chow, 2019); TIF modulates the interpersonal context that regulates arousal and exploration (Reeve and Cheon, 2021a); and EAC provides informational coupling through criterion- or self-referenced signals that stabilize learning (Panadero, 2023). Expectancy–value viewpoints similarly illuminate why clarity and early progress (MGO/EAC) elevate perceived competence and task value, while TIF frames social meaning and belonging. The convergence of these accounts suggests that the observed “bundle advantage” is not merely additive but reflects how interpersonal climate, task design, and feedback co-determine experiential valence (informational vs. controlling) and, in turn, internalization (Reeve and Cheon, 2021a).

A second reflection addresses transfer across activity types (Pan, 2020). In individual outdoor sports that are episodic, risk-mediated, or novelty-rich (e.g., climbing, surfing, mountain biking, skateboarding), the same bundle logic is likely to generalize (Eastabrook and Collins, 2021): autonomy- and relatedness-supportive interaction (TIF) scaffolds entry; tightly scoped progressions and external-focus cueing (MGO) translate uncertainty into learnable steps; informational assessment and personalization (EAC) consolidate progress. Where access is more continuous and repetition plentiful (e.g., long-season alpine regions or high-reliability indoor facilities), relative leverage may shift toward richer EAC pathways and finer-grained MGO, with TIF maintaining climate rather than driving early retention Collins and Collins (2015). Team sport contexts may also benefit, but additional meso-level dynamics enter (peer climate, role clarity, shared goals), implying that TIF must be extended to group-level relatedness and autonomy structures, and that EAC should incorporate collective as well as individual indicators (Collins et al., 2016).

A third reflection considers cross-cultural transfer (Thomas and Kobayashi, 2014). Need-supportive coaching does not look the same across cultures. In higher power-distance or high-context settings, “autonomy support” is best expressed as choice within structure: the coach first states a clear goal and safety limits, offers two or three viable next steps, and briefly explains the rationale for each, then invites the learner to choose (Chirkov et al., 2003). This preserves agency without sacrificing clarity or face. “Relatedness” is often built through group rituals and shared milestones rather than dyadic exchange alone. For MGO and EAC, direct cues can remain informational when the reason is explicit and delivered respectfully; progress feedback is better framed around mastery and self-referenced growth than rank comparisons to avoid a controlling tone. These adaptations align with SDTs focus on the experienced quality of behavior: culture tends to shape the form of need support more than its function (Chen et al., 2015).

A fourth reflection concerns resource and infrastructure gradients (Deng et al., 2019; Wicker et al., 2013). The bundle is notably low-tech viable: TIF relies on communication quality (Wisniewski et al., 2020); MGO on principled task design (Tomlinson and McTighe, 2006); EAC on clear criteria and simple visibility of progress (Arnold, 2011). This makes the approach adaptable to programs with constrained equipment, staffing churn, or firm/artificial surfaces. In resource-rich environments, technology (e.g., video feedback, inertial sensors) can amplify EAC and MGO without displacing TIF (Mödinger et al., 2022), provided that data use remains informational and learner-centered. Where bandwidth or staffing is limited, lightweight artifacts (cue cards, simple progress trackers) can preserve personalization across instructors and visits (Salmoni et al., 1984; Wulf, 2013). Thus, transferability hinges less on equipment level than on maintaining informational tone and coherent sequencing across the bundle.

Finally, equity and access considerations broaden the interpretive frame (Thibaut et al., 2017). The pronounced sensitivity of entry segments to contextual satisfiers underscores how non-instructional frictions (clarity of procedures, perceived safety, wait times, affordability) interact with pedagogical levers to shape early loyalty (Miragaia et al., 2016; Kyle et al., 2010). Similar patterns are plausible in other fee-based, travel-dependent activities where participation costs are front-loaded and skills initially fragile (Thibaut et al., 2017; Berry et al., 2002). Embedding the TIF–MGO–EAC bundle within equitable service design—minimizing early barriers, clarifying pathways, and recognizing diverse starting points—is therefore central to transfer, particularly in regions or programs seeking to widen participation (Berry et al., 2002).

In sum, the evidence refines a need-support account of resort-based instruction by identifying a complementary competency bundle and by indicating where its leverage is strongest along the loyalty distribution. Transferability is promising across individual outdoor sports and varied facility ecologies, provided that cultural expression, access patterns, and resource conditions are respected. The central requirement is not a fixed protocol but fidelity to the informational character of interaction, guidance, and assessment, and to their coherent sequencing over the learners experience (Wisniewski et al., 2020; Chambers et al., 2013).




6 Limitation

Despite providing valuable information, this study faces several limitations that warrant attention:

(1) Sample Coverage and Regional Disparities: Drawing on two resorts, Keketohai in Xinjiang and Lücongpo in Hubei, this research explores the overall teaching quality of snowboard instructors in different tiers of Chinese snowboard resorts. However, the geographically limited sample excludes traditional winter sports regions in Northeast China (e.g., Yabuli in Heilongjiang, Beidahu in Jilin), as well as alpine resorts in low-latitude areas in the southern and southwestern parts of China. These regions may differ markedly in operational models, coach training systems, and user needs, potentially affecting the universality and representativeness of the findings.

(2) Insufficient Coverage of Advanced User Needs in the Curriculum: Although this study focuses on popular snowboard instruction scenarios, emphasizing basic skills such as single-foot gliding, chairlift use, and basic pressure application, it does not fully address the demands of advanced users. As snowboarding gains deeper traction in China, higher-level skills, such as carving techniques and complex terrain management, are becoming increasingly important. However, the current curriculum lacks a systematic advanced module and questionnaire items are heavily oriented toward basic skill satisfaction, overlooking critical dimensions (e.g., efficiency of movements, control on steep slopes) that matter to more experienced snowboard learners. Quantile regression shows limited explanatory power in the 75% quantile (R2 = 0.381), suggesting that the specific needs of advanced learners were not adequately captured.

(3) Subjectivity in Teaching Ability Assessment: This research relies on subjective learning satisfaction ratings (e.g., ‘learning content satisfaction) to evaluate course optimization and coaching proficiency, lacking objective technical indicators (such as snowboard performance metrics or completion rates). For example, high satisfaction with “motion guidance and optimization” could stem more from the communication style of the coach than from actual technical effectiveness. Moreover, the absence of video-based movement analysis tools prevents identifying subtle teaching flaws (e.g., incorrectly standardized demonstrations).

In summary, future studies should expand sample coverage to include traditional winter sports regions in northeast China and low-latitude alpine resorts in southern areas, exploring differences in operational modes and coaching systems to enhance generalizability and representativeness of the findings. Furthermore, introducing advanced modules targeting higher-level snowboard learners and establishing a multidimensional assessment system, spanning beginner to expert skills, would improve the relevance and impact of the curriculum. Objective data collection via pressure-sensitive snowboard equipment or real-time tracking of snowboard learner parameters (e.g., edging angles, center-of-mass shifts, turn symmetry) can facilitate the development of robust performance benchmarks. Leveraging computer vision to analyze coaching videos at a frame-by-frame level, benchmarking them against international standards (e.g., AASI manuals) can further generate detailed diagnostic reports on teaching efficacy. Together, these refinements would enable more precise and intelligent evaluations of instructor performance and learner development.



7 Conclusion

This study developed an enhanced snowboard coach training curriculum focused on three interrelated competencies–Teaching Interaction and Feedback (TIF), Motion Guidance and Optimization (MGO), and Effectiveness Assessment and Customization (EAC). Findings indicate that strengthening these competencies leads to more positive learning experiences and greater loyalty among learners, underscoring that effective coaching depends not only on technical expertise but also on the capacity to teach effectively and adapt to learner needs.

A key outcome is the recognition that snowboard learners benefit from stage-appropriate instructional approaches. Beginner, intermediate, and advanced recreational learners respond differently to coaching strategies, highlighting the need to tailor pedagogy to each learners stage of development. Adopting a stratified coaching model–emphasizing enjoyment and basic skills for novices, technical refinement for intermediate learners, and personal goal setting for advanced learners–can improve engagement and skill acquisition across levels. The results further indicate that such tailoring within coach education elevates program quality and promotes sustained lesson participation (loyalty).

The implications of this work extend to multiple domains:

(1) Theoretical integration (SDT)AU: Framed by Self-Determination Theory (SDT), the competency bundle functions as complementary need support: TIF establishes an autonomy- and relatedness-supportive climate; MGO clarifies action and calibrates challenge to build competence; and EAC provides informational, criterion- or self-referenced feedback that consolidates competence while preserving autonomy through personalization. The quantile pattern (stronger effects at lower loyalty quantiles) is consistent with a need-deficit logic, and the implied sequencing (TIF → MGO → EAC) helps explain why complementary delivery strengthens internalization and, ultimately, loyalty.null

(2) Coaching practice: Evidence indicates that investment in interactive communication, individualized feedback, and ongoing assessment translates into better on-slope outcomes, fostering inclusive and motivating learning environments and improving newcomer loyalty.

(3) Coach education: The findings underscore the value of embedding pedagogical skill development in training and certification–ensuring that new instructors learn not only what to teach, but also how to teach effectively.

(4) Sport pedagogy: The study illustrates how pedagogical models can be operationalized in non-traditional physical activity settings; aligning instructional strategies with learner needs in active-leisure contexts helps bridge educational theory and coaching practice.

In sum, optimizing snowboard coach training through a competency-based model offers a pathway to elevate instructional quality, enhance learner development, and support sustained lesson participation and broader winter sport engagement, with SDT clarifying why the model works and where its leverage is greatest along the learner loyalty distribution.
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Footnotes

1Southern low-latitude alpine ski resorts operate during a brief 2.5-month season (mid-December to early February) and rely on “migratory coaches” from northern China due to lack of local ski industry. These temporary instructors typically possess moderate technical skills and return north after the season, preventing continuous, systematic instruction for local learners.

2The Professional Ski Instructors of America and American Association of Snowboard Instructors (PSIA–AASI) is the world's largest non-profit organization for ski and snowboard education. It includes over 300 schools and 32,500 instructors, and is headquartered in Lakewood, Colorado, USA.

3Wenjuanxing is an online survey platform that provides tools for designing, distributing, and analyzing questionnaires. More details can be found at: https://www.wjx.cn/.

4SPSS (Statistical Package for the Social Sciences) is a statistical analysis software widely used in social sciences, market research, and business analytics. More details are available at https://www.ibm.com/products/spss-statistics.
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