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A student-centred approach is widely used in team sports, but less so in 

swimming. A proper dosage of stimuli and a multiteaching approach, where 

games can link understanding and motor competence, could lead to 

educational success. This study investigated the didactical, methodological, 

and personal competencies of swimming instructors (SI) and their 

relationships with children’s actual and perceived aquatic competencies. Two 

hundred children and 44 SI participated in the study. The Teaching Styles 

Questionnaire (TSQ) assessed the instructors’ self-reported awareness of the 

teaching styles they use, which was compared with the experimenters’ 

observations (as recorded by IESPES, System for Observing Fitness Instruction 

Time, and Instrument for Identifying Teaching Styles tools). The instructors’ 

empathy and self-control were further evaluated, while two pictorial scales 

assessed the children’s actual and perceived aquatic competence. TSQ 

confirmed the instructors’ predominant use of monoteaching pedagogy, 

primarily characterized by linear (command and practice) styles (p < 0.001; 

W = 0.71). Even if SI exhibited general positive personal skills (empathy and 

self-control), a discrepancy between children’s actual and perceived aquatic 

competence was found (p < 0.001; r = −0.83), with the latter overestimating 

the former. Conversely, the multiteaching approach of instructors directly 

correlated with didactic effectiveness (r = 0.64), empathy (r = 0.75), and 

children’s actual (r = 0.63) and perceived aquatic competence (r = 0.65), 

suggesting that a multiteaching approach should also be used in swimming.

KEYWORDS

perceived aquatic competence, actual motor competence, systems thinking, 

methodological competence, didactical competence, instructors’ training, 

psychosocial skills, dose–response

1 Introduction

Differently than in team sports, where learner-centred methodological approaches 

(contemporary learning) are widely used (1–3), and while a variety of methods are 

reported to be employed in teaching swimming by a recent review by Minkels et al. 

(4), learn-to-swim programs are generally characterized by teacher-centred conducts, 

typically implying elevated movement repetitions and emphasis on technical elements 

to be reproduced most stably and predictably (traditional learning) (5). Practice and 

reciprocal teaching styles are the prevalently used teaching approaches (5, 6). Thus, for 

a more comprehensive learn-to-swim approach, research should concentrate on the 

data collection and analyses of instructors’ methodological approaches, the effects of 
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teaching procedures on learners, and the benefits on the learners’ 

skills development, even if not strictly connected to swimming, 

such as cognitive and psychosocial features. In other words, 

research should approach the concern under a systems thinking 

vision (7, 8).

Some theoretical models are more suitable for addressing the 

contemporary methodological approach to teaching swimming 

and deserve to be explained: the educational systems thinking 

(8), the constructivist approach to teaching (9), non-linear 

pedagogy (10), teaching games for understanding (TGfU) (11, 

12), the sports education model (13), and competency models 

for sports instructors (14).

Systems thinking represents an idea and a methodological 

approach that encourages us to consider the set of elements that 

characterize a phenomenon. These elements represent “dynamic 

actors” composed of people, organizations, and norms in close 

and reciprocal relationship with one another and with the 

sociocultural context in which they are embedded. Socio- 

ecological currents consider different levels of systems (micro, 

meso, exo, and macro-systems), which, interacting with each 

other, form the basis of human development (15–17).

The constructivist approach aims to build a thought based 

on re5ective practices through an exploratory-experiential 

path, incorporating situational and environmental awareness, 

to enhance educational training processes and products, 

considering the diverse contexts and variables of learning (18). 

It is linked to systems thinking through a thought based on 

relativism, complex systems of interactions, and non-linearity of 

interactions. The brain itself works in this mode: the neurons of 

the brain, directly involved in the processes of learning 

construction, highlight this concept of a complex constructivist 

system formed by many units that communicate with each other 

and exchange information, both incoming and outgoing, in an 

ever-changing way (non-linear modality) depending on the 

variety of stimuli that interact (19).

The relativistic conception of reality is based on the thought that 

everything depends on an infinity of factors (20). So, if in a positivist 

scientific interpretation, the “there is” represents the emblem of its 

conception, the “could be” represents the emblem of the relativistic 

conception. Constructivist epistemology does not pursue absolute 

truth and considers the interaction and connection between 

elements as the basis that composes the socio-ecological reality and 

that builds it together (21). Constructivist epistemology has also 

given rise to the emergence of complexity as a new perspective on 

reality and on how man knows (22).

The non-linear pedagogy approach is based on ecological 

theories, dynamic systems, and the self-organizing capacities of 

the organism, which determine a complex perspective.

The primary process that occurs between the components of a 

non-linear approach is feedback or retroactions: a component of 

the system acts directly or indirectly on another component, 

which in turn acts on the first component, creating a system 

complexity with a set of multiple different parts that self- 

organize and interact with each other (23).

Feedback can be both positive and negative. With negative 

feedback, the system achieves stability, as the second component 

inhibits the first, allowing the system to reach a dynamic 

equilibrium. With positive feedback, the system moves away 

from dynamic equilibrium as the different components of the 

system stimulate each other. The system is, therefore, not only 

complex but also continuously dynamic. To better understand 

these concepts, in a tank with an upper hole that permits 

the insertion of water and a lower hole that allows it to 

empty, if we insert water inside, leaving the lower hole open 

(negative feedback), the system “tank” will remain partially 

filled at the same water level (dynamic equilibrium). If we 

close the lower hole (positive feedback), the tank will fill, and it 

will be necessary to add another tank to continue to stream 

water (disequilibrium).

The complex perspective is adopted by infant research, which 

conceives the human being as a system characterized by internal 

self-organizing capacities, openness to the environment, and 

processes of self-regulation and interactive regulation with the 

environment (24). In this approach, the child is stimulated to 

acquire motor competence through changing circumstances 

constituted by environmental, organism, and task constraints 

and affordances, deliberately created through the programming 

of proposals designed to encourage the exploration of different 

motor solutions and the organism’s self-organization capabilities.

One expression of the non-linear approach is the teaching of 

games for understanding (11, 25). In TGfU, the game represents 

the central idea of this methodology, which integrates 

understanding and mastering game strategies with awareness of 

the environment and the factors that in5uence it. The child 

learns to interpret different game situations and makes more 

effective decisions. This methodology is characterized by 

collaborations, discussions, and the continuous comparison 

implemented through the subject’s relationships with the group 

of peers and with expert subjects (instructors) (26, 27).

The sports education model represents the educational 

direction that guides the application criteria of the previous 

models. This methodology is oriented towards a humanizing 

and psychosocial conception of sport, aimed not only at 

sporting success but, above all, at educational success within the 

context of sports education’s goal of learning personal 

competences (13). An adequate dosage of quantity and quality 

of stimuli, involvement, inclusion, fair play, and the use of sport 

as a tool for adequate self-knowledge and self-awareness 

represent the key elements of this framework. This approach 

represents a model that, in the face of contextual diversification 

and obstacles connected to the complexity and non-linearity of 

educational processes, can contribute to the diffusion of physical 

literacy, well-being, and overall growth of the subjects (28, 29). 

In this context, the role of the teacher extends beyond teaching 

sports techniques. The teacher becomes a facilitator of learning, 

guiding students towards the development of motor, cognitive, 

and socio-affective skills. The instructors’ competence model in 

sports refers to the model of a competent instructor and the 

components necessary for their role as sports instructors within 

the complexity of educational processes. These components can 

differ and have varying accents depending on the sociocultural 

context and the community in which the instructor carries out 
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their activity (14). Understanding which components are most 

relevant in different contexts and how to identify them implies a 

comprehensive analysis of the instructors’ abilities, skills, and 

attitudes, but also of the effects and effectiveness of these 

components on the psychomotor competence of the children 

they teach in a specific reality (30). The teacher/instructor’s 

ability to choose among different teaching methods the most 

adequate for the learners facilitates the learning process and 

enhances their ability (31).

Nevertheless, in the teaching process, it cannot be sufficient to 

consider only the didactical/methodological competencies. Recent 

studies have shown that dynamic teacher-student interaction 

in5uences learning, and it comprises not only the teacher’s 

ability to manage lessons didactically but also the ability to 

efficiently dialogue with learners to understand their needs and 

consequently adapt the lesson and their own behavior. Hence, 

the instructor’s empathy and self-control become highly 

important and determinant for the acquisition of learners’ 

aquatic competencies (32).

Scientific evidence in this field has given particular importance 

to the pedagogical and methodological areas, without neglecting 

empathy and communication skills as key elements of “an art of 

teaching” that must produce not only a competent motor athlete 

but also a positive perception of this competence with 

psychosocial implications (33). In this model, conscious passage 

through laboratory and experiential training gradually allows the 

acquisition of an intuitive competence capable of integrating the 

different information relating to the educational process by 

applying the most effective and diverse didactic-methodological 

solutions, considering the specific contextual characteristics (34). 

The game, the exercise, and the procedures, even if effective, 

“are not the teacher” and cannot be considered as exclusive 

elements of educational success based, above all, on the qualities 

of a competent teacher capable of adapting his intervention 

concerning the characteristics of the educational system in 

which it is inserted (35).

Starting from the previous theoretical models, the central idea 

emerges that the subjects of educational success can be 

considered as non-linear systems so that a slight modification of 

one of the systems (micro, meso, exo, macro) that interact with 

each other can cause significant changes in their way of 

perceiving and interpreting physical-sports education generating 

different approaches and solutions that the teacher must be able 

to mediate through his pedagogical, didactic-methodological 

strategies (36). Teaching swimming for understanding (TSfU) and 

multiteaching styles represent key elements in transferring 

previous concepts into a more contemporary and current 

interpretation of teaching swimming to children. Teaching 

swimming for understanding interprets aquatic exercise as a game 

through metaphors and variations that facilitate the mastery and 

understanding of the principles and strategies necessary for 

functionally utilizing the aquatic environment, thereby enhancing 

perception and control of one’s body and the mechanical and 

anatomical laws that favour govern aquatic motor control.

Simplification of practice, self-organizing skills, and 

spontaneous learning stimulated through a dialogic approach, 

generating contrasting and varied situations facilitating learning, 

connecting concrete experience with abstract concepts through a 

re5ective approach, encouraging work in small groups and 

dialogues that promote relationships and sharing of discoveries, 

and building generalizable movement structures represent the 

guiding criteria of this methodology (32, 37). This way, 

multiteaching styles represent a synthesis of all the previous 

elements based on how to teach (38). It is characterized by an 

integration related to the use of different teaching styles and the 

instructor’s ability to manage groups in a broader context that 

includes awareness of the environment and all the sociocultural 

factors and elements that in5uence it. To the best of our 

knowledge, few studies nowadays have investigated in a holistic 

vision the effects of the teaching styles, and instructors’ personal 

and didactical competence on children’s competence and self- 

perception in swimming. Moreover, no studies have been 

conducted considering and analysing the integration of 

contemporary learning during swimming classes (4).

This study highlights the limits of assessing swimming 

instructors’ (SI) effectiveness solely through their didactic, 

methodological, and personal competences (39). Learning 

outcomes cannot be predicted exclusively from instructors’ skills 

or from children’s perceived and actual competences, as these 

are also shaped by the relational dynamics established during 

the teaching process. External observation by trained researchers 

provides reliable and valid data, offering a more accurate 

picture of the teaching process through key indicators such as 

active vs. inactive time, and moments of re5ection and 

interaction. These quantitative and qualitative measures allow a 

deeper understanding of both technical (learning to swim) and 

formative achievements (40). Without such observation, 

instructors risk relying on rigid strategies that reduce 

adaptability to learners’ needs. Systematic data collection across 

different contexts enables the construction of an increasingly 

objective framework of pedagogical practices, supporting the 

transfer of effective methods into specific teaching situations. 

The present research is situated within this descriptive– 

observational perspective.

Considering the aforementioned aspects (Figure 1), the 

direction of our research, after an initial preliminary analysis 

aimed at collecting data on the methodological approaches of 

the swimming instructors and the effects of their teaching 

(Figure 2, Step 1 = the present study), will be extended to other 

elements of the systems thinking (Figure 2, Step 2 = future 

study). They include the training of instructors provided by a 

university’s staff aimed at the overall development of the child 

and their skills (41, 42), also in a cognitive and psychosocial 

contexts based on teaching swimming for understanding and to 

the appropriate use of multiteaching styles considering the 

specific characteristics of the environment.

The present study aimed to analyse the personal (empathy and 

self-control), didactical, and methodological competencies of 

swimming instructors, investigating their relationships with 

aquatic competence and self-perception of children enrolled in 

swimming courses, as they characterize the “unity of analysis”, 

comprehensive of main elements favouring aquatic learning. It 
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has been hypothesized that swimming instructors at present 

prevalently use a traditional teaching swimming approach based 

on linear and monoteaching approaches, as evidenced by 

the literature (4).

2 Materials and methods

The participants in the study are the swimming instructors of 

a large sports club in the hinterland of Milan and the children 

enrolled in the swimming courses they conduct.

Two hundred children attending swimming lessons, aged 

between 5 and 8 years (females, 94; males, 106; age, 6.0 ± 1.7 

years; weight, 20.8 ± 4.6 kg; height, 1.2 ± 0.1 m; body mass index, 

15.2 ± 1.7 kg/m2) were recruited to participate in the study. The 

sample size was calculated using the G*Power program (version 

3.1.9.4), with a statistical power of 95% and an estimated effect 

size of rho = 0.3. The correlation was chosen for this calculation 

(t-test, correlation: point biserial model, one tail, alpha = 0.05). 

To achieve the previously set statistical power, 111 participants 

were required. However, 200 participants are recruited to 

consider any “dropouts”. The inclusion criteria were 

participation in the introductory swimming course and 

possession of the necessary medical certificate attesting fitness 

for sports. The exclusion criterion was the lack of consent to 

participate in the study and to data processing.

The study also involved 44 swimming instructors who hold 

the federal patent (21 females, 23 males; age 31.7 ± 8.3 years, 

teaching experience 4.7 ± 3.5 years) who volunteered to 

participate in the study. The statistical power from this sample 

size resulted in 95%. As the principal measures of swimming 

instructors were analysed using the two-way ANOVA, the 

statistical power was evaluated considering the F test “ANOVA: 

repeated measures, within factors”, using an effect size f = 0.25, 

an alpha value of 0.05, one group, and three repeated measures 

(as it would be the lowest number of repeated measures 

considered in the analysis).

The learn-to-swim school where the study was conducted has 

as its main goals to teach swimming skills for water safety and 

drowning prevention using a traditional approach. More 

FIGURE 1 

Framework of the new concept of contemporary swimming learning.

FIGURE 2 

Research roadmap.
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specifically, the courses led or attended by participants aim at 

mastering prerequisites for water confidence and basic aquatic 

locomotor skills. In the specific context of the present study, 

instructors taught at the edge of the pool.

The swimming centre is affiliated with the FIN (Italian 

swimming federation) swimming school. There are three pools 

(beginners, recreational, and 25 m). The beginner’s pool is 0.7 m 

high, 6 m long, and 4 m wide, with a water temperature held 

between 29°C and 30°C. The beginner’s pool is split in the 

middle by a 5oating cable. The recreational pool is 1.1 m high, 

12 m long, and 6 m wide, longitudinally divided into three lanes 

by 5oating cables. The recreational pool’s water temperature is 

held between 28°C and 29°C. The third 25 m pool (12 m wide, 

divided into six lanes, depth 1.2–1.8 m) was not used by the 

children of the present study. The pool air temperature is 27 °C. 

The centre offers 45 min courses, once a week, for 36 weeks per 

year. The courses follow one another continuously; hence, to 

avoid wasting time, dedicated staff members (children’s 

attendants) assist children in changing clothes. Furthermore, 

attendants guide children from parents to instructors and vice 

versa. Parents can observe the course lessons from the stands 

within the pool facility. Teachers have available traditional 

swimming tools such as swimming boards, pull buoys, 5oating 

tubes, armrests, 5oating carpets, and sinkable objects.

This study was approved by the ethical committee of the 

University of Milan on 12 March 2025 with opinion number 39/25.

2.1 Measures

2.1.1 Instructors: teaching styles, self-control, 

empathy, didactic competences
Measurements related to the instructors’ teaching approach 

were accomplished through: 

- The Teaching Styles Questionnaire (TSQ) (43, 44) using the 

teaching style spectrum method of (45). It is an instrument 

designed to examine instructors’ beliefs about teaching style 

methods used in their sports teaching. The questionnaire 

presents a five-point Likert scale score for each teaching style. 

Points near 5 indicate frequent use of the teaching styles, while 

points near 1 mean they are not used. Scores higher than 3 

represent frequent use of the teaching style, as indicated by the 

descriptors, while scores of 3 or lower represent sporadic or no 

use of them. To indicate a prevalent use of a teaching style, 

values higher than or equal to four were considered. Moreover, 

as literature indicates that in traditional swimming teaching, 

instructors frequently use up to three teaching styles (5, 6), 

values higher than or equal to four were considered as 

multiteaching for this specific study.

- The Self-Control Questionnaire (SCQ) (46). It describes 

the self-estimated instructors’ level of self-control. The 

questionnaire consists of 36 items, each rated on a five-point 

Likert scale, ranging from 1 (“not at all like me”) to 5 (“very 

much like me”). As in literature, no qualitative cut-off has 

been identified for this scale; scores higher than 60% of the 

total score were considered fair levels of self-control (as it 

would be higher than the total score resulting from the sum 

of the neutral items of the Likert scale).

- The Empathy Scale for Teachers (EST) (47). It is a self-evaluation 

questionnaire designed to measure the level of empathy among 

instructors. The questionnaire consists of 19 questions; each is 

rated on a four-point Likert scale. As in literature, no qualitative 

cut-off has been identified for this scale; scores equal to or 

higher than 60% of the total score were considered fair levels of 

empathy (as it would be higher than the total score resulting 

from the sum of the neutral items of the Likert scale).

- The Internship Evaluation Sheet in Physical Education and 

Sports (IESPES) (42, 48, 49). It is an instrument designed to 

measure the different teaching knowledge acquired through 

real practice in the field highlighted in the application context 

of the swimming lessons. The main areas evaluated were 

the instructor’s communication, didactic organization, and 

motivation capacity. Each item was evaluated using a 

descriptor schedule and could obtain a score from 0 to 

5. Scores higher than three are considered a fair level of 

didactical competence, as competence scores 4 and 5 are 

higher than the neutral descriptor (3 points).

- The Instrument for Identifying Teaching Styles (IFITS) (50). 

This tool was developed to identify the prevalent teaching 

styles used, analysing video-recorded lessons. During the 

video analysis, the rater indicates the teaching style used by 

the instructor every 20 s. At the end of the video analysis, the 

instrument reported the percentage of use for each teaching 

style during the lesson.

- The System for Observing Fitness Instruction Time (SOFIT) 

(51). This tool aims to evaluate the amount and type of 

physical activity performed during the lesson. Information 

about the lesson content and the quality of the instructor’s 

interaction with children is also provided. A rater evaluates 

the lesson recorded with a dedicated schedule, giving every 

20 s information about the type of physical activity (laying, 

sitting, standing, moderate activity, vigorous activity), the 

content of the lesson (management, knowledge, game, skill, 

fitness, or other), and the interaction of the instructors to 

promote physical education practice (interaction with inside 

lesson topic, interaction with outside lesson topic, no 

interaction). At the end of the evaluation, the percentages of 

the type of physical activity, lesson content, and the 

instructor’s interaction are provided for each variable analysed.

2.1.2 Children: actual and perceived aquatic 
competence, psychosocial perception

The actual and the perceived aquatic competence and 

enjoyment, inclusion, autonomy, and self-efficacy of the children 

participating in the study were respectively measured through: 

- The Pictorial Scale of Perceived Water Competence (PSPWC) 

(52). The tool administered by the researchers to the 

instructor allows for assessing the actual children’s aquatic 

abilities. The instructor must identify the image that best 

corresponds to the specific aquatic ability among the given 
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options. Each increasing degree illustrated by the images is 

associated with a score ranging from 1 (not able) to 3 (able). 

The mean of the values represents the final score, ranging 

from 1 (low level of water competence) to 3 (high level of 

water competence).

- The Aquatic Perceived Competence Pictorial Scale (APCPS) 

(53). It is a perception scale that examines the child’s 

perception of swimming in terms of autonomy (e.g. “At the 

swimming pool, how do you wear your swimsuit, cap, and 

bathing shoes?”), enjoyment (e.g. “How do you feel when you 

go to the swimming pool?”), inclusion (e.g. “Do your friends 

choose you to play in the water?”), self-efficacy (e.g. “What 

position do you think you would finish in a water race with 

your friends?”), and perceived aquatic competence. These are 

fundamental themes for educational and sports success, and 

they are grounded in the principles of self-efficacy and self- 

determination (53, 54). Each increasing degree, illustrated by 

the images, corresponds to a score of 1–3. The final score is 

represented by a value ranging from 1 (low perception of 

aquatic ability) to 3 (high perception of aquatic ability). The 

researchers administered the APCPS to the children before a 

swimming lesson halfway through the swimming lessons: the 

children completed the written form of the scale by marking 

the figure that, for each item, best re5ected their experience.

As the APCPS also considers children’s autonomy, enjoyment, 

inclusion, and self-efficacy in addition to the perceived aquatic 

competence, the scale was preferred to be administered to the 

children. The PSPWC was preferred to be administered to the 

instructors to assess the children’s actual aquatic competence.

The PSPWC by the teachers and the APCPS by the children 

were collected on the same day.

2.2 Procedures

The tests were administered during the practice hours of 

swimming courses and were conducted by the university research 

team. The questionnaires have been administered halfway 

through the swimming course. In the same period, three lessons 

for each child group were video recorded, and the IESPES, IFITS, 

and SOFIT were analysed. The inter- and intra-rater reliability 

was assessed to ensure the validity of the measures. To evaluate 

the intra- and inter-rater reliability of IESPES, SOFIT, and IFITS, 

three video recordings of three instructors’ observations and three 

video recordings of three children’s lessons were used. Three 

different researchers who were adequately trained analysed the 

videos. Researchers repeated the evaluation every 2 weeks. The 

video sequence was randomly assigned.

2.3 Statistical analysis

SOFIT and IFITS reliability was assessed using the percentage 

of agreement by applying the following formula: % agreement = n° 

agreement/(n° agreement + n° disagreement) × 100. An agreement 

rate of over 80% was deemed necessary for the test to be 

considered reliable. IESPES reliability was assessed using the 

interclass correlation coefficient (ICC).

All data resulted in a non-normal distribution. The item 

comparison of the results of questionnaires, tests, and video 

analysis for both instructors and children was performed using 

the non-parametric Friedman test. The post hoc was performed 

using the Bonferroni correction. The effect size (Kendall’s W ) 

was assessed (effect: <0.1 = very small; 0.1–0.3 = small; 0.3– 

0.5 = moderate; ≥0.5 = large). Differences between perceived 

aquatic competence and actual aquatic competence were assessed 

with the Wilcoxon test, and the effect size was calculated using 

the Wilcoxon effect size (r) with the following cut-off: small 

(0.10–0.3), moderate (0.30 to <0.5), and large (≥0.5). Moreover, 

the main results of the instructors’ questionnaire were correlated 

by analysing Spearman’s rho. The same analysis was performed 

by correlating the children’s aquatic competence and their 

perception of competence with the results of their instructors’ 

questionnaires. The alpha value was set at 0.05.

3 Results

3.1 Reliability

The IESPES obtained values of intra-rater ICC of 0.993 and 

inter-rater ICC of 0.982. IFITS and SOFIT evaluations obtained 

values of agreement of 81% for intra-rater reliability and of 87% 

for inter-rater reliability.

3.2 Descriptive statistics

3.2.1 Swimming instructors
In TSQ, instructors reported a prevalent use of the command 

(4.1 ± 1.0 au, W = 0.61), practice (4.0 ± 1.1 au, W = 0.61), and 

guided discovery (3.7 ± 0.9 au, W = 0.61) teaching styles 

(Figure 3a). The instructors’ group reported a monoteaching 

tendency (2.9 ± 1.7 teaching styles prevalently used). The 

evaluation sheet (IESPES, Figure 3b) shows a good level of 

didactic competence as all values are over 2.5 au (considered the 

medium reachable value). Nevertheless, the didactic organization 

is the lower value (3.8 ± 0.2 au, W = 0.72). Moreover, the IESPES 

describes the instructors as a group with a prevalent linear 

approach (3.0 ± 0.9 au, W = 0.72). Finally, the evaluation of 

personal competencies showed more than sufficient levels of 

personal competencies, as self-control and empathy exceeded 60% 

of the maximum results reached by the instructors (Figure 3c).

The IFITS video analysis highlights that the command 

(41.1 ± 18.8%, W = 0.88) and practice styles (28.7 ± 15.9%, 

W = 0.88) are prevalently used; moreover, they reported a little 

use of the guided discovery (4.5 ± 7.1%, W = 0.88) and spent 

around a quarter of the time in management of the lesson 

(24.9 ± 8.1%, W = 0.88).

SOFIT analysis highlighted that participants spent around half 

of the lesson in vigorous physical activity (48.3 ± 14.1%, W = 0.77), 
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a third of the lesson in moderate physical activity (34.2 ± 14.2%, 

W = 0.77), and a fifth of the time inactive (overall inactive time 

17.5 ± 11.3%, W = 0.77). The lesson contents are primarily 

oriented towards games (44.5 ± 16.4%, W = 0.87) and 

management (24.9 ± 8.1%, W = 0.87), while less time is spent on 

skill exercises (20.2 ± 10.9%, W = 0.87) and re5ection moments 

(knowledge: 10.5 ± 4.0%, W = 0.87). Instructors poorly interact 

with children (no interaction: 76.2 ± 11.4%, W = 1.00). All the 

statistical comparisons and results are reported in Figure 4.

3.2.2 Children

Participants reported medium to high levels of perceived water 

competence (2.4 ± 0.5 au). Analysing the questionnaire’s items, the 

group showed lower levels of perception of inclusion (2.0 ± 0.3 au) 

and autonomy (2.2 ± 0.8 au). The comparison between the 

PSPWC (actual aquatic competence) and APCPS (perceived 

aquatic competence) showed higher values in perception of 

competence (2.4 ± 0.5 vs. 1.6 ± 0.5 au, r = −0.83). The results are 

reported in Figure 5.

3.3 Correlations

The linear pedagogy level showed an inverse and strong 

correlation with IESPES (didactical competencies) variables 

(except for the variable communication, which was not 

correlated), the number of teaching styles used, and the level of 

instructors’ empathy. Conversely, the number of teaching styles 

used (methodological competencies) is directly strongly 

correlated with IESPES didactic organization and moderately 

with motivation values (didactical competencies). Moreover, the 

number of teaching styles used is also moderately correlated 

FIGURE 3 

Instructors’ methodological, didactical, and personal competencies. (a) Teaching Style Questionnaire (TSQ); (b) Internship Evaluation Sheet in 

Physical Education and Sports (IESPES); (c) personal competencies (empathy and self-control). The red dotted lines display the satisfactory score 

levels. The letters indicate what item is significantly different (p < 0.05) in the paired comparison (letter = different than).

FIGURE 4 

Instructors’ results regarding the methodological competencies from the instrument for identifying teaching styles (IFITS) and the system for 

observing fitness instruction time (SOFIT) analysis. (a) IFITS results; (b) SOFIT results. Significant difference: *p < 0.05.

Signorini et al.                                                                                                                                                        10.3389/fspor.2025.1679433 

Frontiers in Sports and Active Living 07 frontiersin.org



with the level of instructors’ self-control and strongly with 

empathy (personal competencies). Correlations’ strength and 

significance are reported in the heatmap (Figure 6).

The PSPWC (actual aquatic competence) resulted directly and 

strongly correlated with APCPS (perceived aquatic competence). 

Moreover, children’s PSPWC (actual aquatic competence) is also 

moderately directly correlated with the values of their 

instructors’ IESPES didactic organization and motivation and 

inversely correlated with their level of linear pedagogy. In 

addition, the children’s PSPWC (actual aquatic competence) is 

directly correlated with their instructor’s number of teaching 

styles (strong) used and empathy (moderate).

Considering the children’s APCPS (perceived aquatic 

competence) resulted in an inverse correlation with their 

instructors’ level of linear pedagogy (strong) but directly correlated 

with variables of IESPES (didactic organization = strong; 

motivation = moderate). Moreover, children’s APCPS (perceived 

aquatic competence) is directly correlated with the number of 

teaching styles used by their instructor (strong), self-control 

(moderate), and the level of empathy (strong). Correlations’ 

strength and significance are reported in Figure 7.

4 Discussion

The main purpose of this study was to verify whether the 

didactic-methodological skills of swimming instructors are 

effective for children’s educational success, oriented towards 

contemporary learning based on current scientific evidence, 

and follow the law indications (Article 33 of the Italian 

Constitution), which place the child as an active subject of 

his learning. Additional aims were (a) verification of the 

swimming instructors’ relationship between the different skills 

(didactic, methodological, personal) and (b) verification of the 

relationships between the number/type of teaching styles used 

by instructors, the children’s aquatic skills, and their perception 

of their own skills and of the swimming pool environment in 

which they carry out the activity.

The results from the TSQ demonstrate that the instructors 

have a good awareness of the type of methodology they used. 

In fact, these results are confirmed and integrated by the 

video analyses (IESPES, IFITS, and SOFIT), highlighting 

similarities to TSQ answers, reporting the use of prevalent 

monoteaching pedagogy and mostly linear teaching styles 

focused on command and practice styles. Furthermore, their 

personal competences (empathy and self-control) were more 

than adequate, as well as their didactical organizational skills. 

Children exhibited a discrepancy between actual and perceived 

aquatic competence, the latter overestimating the former.

The observation of the lessons, based on inter- and intra-rater 

reliability, showed excessive time spent by instructors in managing 

collective actions (e.g. departures one at a time while the other 

children are still; attention focused on some children while the 

others are inactive), which implies dead and inactive times 

(24.9% of the lesson). Compared to previous studies by the 

present research group, which analysed teachers’ conduct while 

teaching in different contexts but under a similar scientific 

investigation approach (38, 42, 55, 56), the SI appear to spend 

more inactive time than physical education specialist teachers 

(PES) and instructors of other sports (RI) (ranging from 3.9% to 

8.5% and from 3.0% to 7.8%, respectively; Table 1). Conversely, 

swimming instructors’ inactive time (SI), as reported in the 

previous studies, was approximately 2.8%–3.4% lower compared 

with the generalist (G) teachers. Although these data represent 

an important indication of the need to reduce downtime, they 

must nevertheless be normalized in the aquatic context. It is 

interesting to note, however, how a multiteaching and multi- 

activity approach generally significantly reduces this type of 

timing (38, 42, 57, 58). Specifically, in rugby instructors, inactive 

times reduce from 7.5% to 3.0% (56).

This way, it is important to consider an appropriate choice 

and dosage of teaching and methodology in relation to the 

educational needs and problems. Dead and inactive times 

FIGURE 5 

Results about children’s aquatic competence (a) and children’s psychosocial perceptions (b). The red dotted line represents the satisfactory score 

considered (2 = satisfactory score). Significant difference: *p < 0.05; ****p < 0.0001.
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represent a critical point in sport education: from a didactical 

point of view, they lead to an inappropriate management of the 

lesson and a subsequent demotivation for children. Moreover, 

they reduce lessons’ active time, limiting the specific experiences 

and reducing children’s learning opportunities (59). In 

contemporary learning, the fair integration of in-action, 

re5ection, and interaction time within the didactic moment is of 

great relevance, considering the high variability of the situated 

contexts to which this refers (60). In the present study, SOFIT 

analyses highlighted that <50% (48.3%) of the time of the lesson 

corresponded to in-action time (vigorous and moderate). These 

data highlight that the percentage of active practice is lower, 

from 18.6% to 35.4% than the results by Invernizzi et al. (38, 

55) and Rigon et al. (42, 56), as reported in Table 1.

Referring to the scarcity of useful stimuli for health that 

emerge in this study (high inactive and low in-action times), 

several current studies (61) consider the importance of a 

multicomponent structure that takes into account the 

relationship with different stakeholders and institutions to 

promote an adequate amount of daily and weekly physical 

activity and the level of physical valuable activity for health (62).

Concerning re5ection time, only approximately 10% (10.5%) 

of the proposals highlight re5ective and dialogical learning, 

which promotes better perception and self-awareness in the 

aquatic environment. Hence, swim instructors present values 

that are lower from 1.5% to 12.5% compared with multiteaching 

prepared teachers and instructors (Table 1). In cognitive (63) 

and social constructivism (64), the construct of knowledge and 

the social factor is based on “disequilibrium” through 

contrasting and varied situations (differential learning) that 

connect concrete experience with abstract concepts through a 

re5ective approach (questions) and the encouragement of work 

in small groups and dialogues that promote relationships and 

sharing of discoveries (65–68). Spending more time on 

FIGURE 6 

Heatmap of the correlations between variables related to the instructors’ teaching approach.
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re5ection using more non-linear pedagogy and production styles 

leads to greater cognitive engagement and intervention of 

executive functions, conditioned by the amount of information 

that must be selected, perceived, and processed, as well as by the 

expansion of choices regarding possible responses and probable 

adaptations and adjustments (69, 70). This approach can imply 

a transfer based on processing theory (71) and a similarity of 

cognitive process elements that help stimulate not only physical 

motor skills but also psychosocial and cognitive ones.

Referring to the motivation to practice, SI outside lessons 

interaction aimed at promoting aquatic practice in other 

environments or aimed at promoting other physical and 

sporting activities beneficial for health is absent (0%), indicating 

a poor idea by the instructors of the concept of transference as 

a key element of long-term learning and physical literacy (72), 

which is together with retention an accurate and significant 

measure of learning (73). Team sport instructors who use a 

multisport and multiteaching (RI + E) methodology employ this 

type of interaction 4.4% of the time (56) (Table 1). The SI 

inside lesson interaction aimed at motivating the activity 

(23.8%) is 14.7% less than that of rugby instructors in common 

sport practice (42), as shown in Table 1. Considering that the 

results of IESPES indicate that SI have a high ability to motivate 

(Figure 3c), it is hypothesized that the stable and predictable 

environmental aspects characterizing the pool in5uence the 

results related to their interaction possibilities. Hence, a 

constructivist approach aimed at changing the physical pool 

environment could affect the dyad learner–instructor (2). The 

adoption of a predominantly linear monoteaching style, 

combined with the structural configuration of the pool in which 

the lessons took place (recreational, with lanes), may account for 

the predominance of communication oriented primarily towards 

the mere execution of exercises rather than fostering a re5ective 

and interactive approach with the learners (2, 74).

In summary, the paucity of re5ection and interaction time, 

combined with high inactivity and low action times, results in a 

poor stimulus to create adequate opportunities for learning and 

formative success.

The instructors’ personal competencies represent a variable 

that contributes to adapting the teaching methodology 

to different social environments, physical activity contexts, 

and policies (32, 75). Indeed, current ecological dynamics and 

neuroscience scientific paradigms enhance a dynamic and 

interactive orientation of teaching processes by integrating 

learning approaches and instructors’ pedagogical sensitivity on 

the specific sociocultural context (32, 33, 75–77).

The questionnaires analysing the SI’s empathy and self-control 

highlighted their positive personal skills (excellent and more than 

sufficient). Empathy was directly correlated with children’s 

perceived aquatic competence (including perceptions of the 

environmental context) and their actual aquatic competence. 

Noticeably, compared with the latter, which has low to medium 

values, the children’s perceived competence is overall medium 

to high. The difference between actual and perceived motor 

competence is an indicator of limited cognitive capacity 

development necessary to objectively evaluate one’s capacities 

(78). Consequently, interventions aimed at increasing conscious 

actual motor competence (with re5ective practice) can contribute 

to balancing children’s self-perception (78). At the age range of 

the children observed in this study (5–8 years), re5ective practice 

can be promoted through appropriate learning strategies. 

Specifically, children between the ages of 5 and 7 can think in 

terms of classes and relationships and carry out processes of 

generalization. Their thinking is characterized by magical 

thinking, artificialism, and finalism. For this reason, the use of 

imaginative storytelling becomes the preferred way to stimulate 

re5ective functions through a dialogical and narrative approach, 

fostering a “guided discovery” of the self within the aquatic 

FIGURE 7 

Heatmap of the correlations between children’s perceived and aquatic competence and variables related to the instructors’ teaching approach.
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environment. From the age of 6–7—when children begin to access 

formal schooling—their ways of using thought become more 

complex. They gradually develop the ability to think in a 

decentred and reversible way; around the age of 7, they also 

acquire the assimilation of spatial and temporal categories, which 

guide them more effectively towards solving motor problems 

through both convergent and divergent discovery processes, 

related to the possibilities of using the “aquatic body” (63, 79).

Other specific studies (32) have highlighted how the subjective 

and dynamic relationship between instructors and learners is a 

determining factor in5uencing coordination patterns regardless 

of the kind of activity practice (80). It supports the teacher’s 

empathy and personal skills as key elements to stimulate 

children’s joy and intrinsic motivation, favouring the acquisition 

of aquatic competence through dialogue, questioning, and active 

re5ection (81). This constructivist approach fosters connections 

and transversal links that can also be transferred to other 

learning areas, including the cognitive component (2, 10, 70). 

A supportive communication favouring these relational 

processes (82, 83) might constitute a useful way to improve the 

medium-low level of the aquatic competence of the sample 

observed in this study.

Conversely, a predominantly prescriptive traditional approach 

can negatively impact learning and does not promote adequate 

psychosocial and psychomotor skills (84, 85). Our results support 

this assumption; indeed, the values of teachers’ empathy were 

inversely correlated with the use of linear styles, and children’s 

autonomy and inclusion, which emerged from the perception of 

competence, were among the lowest values observed. In this 

vision, as evidenced by the literature, the instructors’ personal 

competencies become of great importance in their professional 

formation. Indeed, in the present study’s sample, higher 

methodological competencies are related to higher instructors’ 

didactical and personal competencies. However, it is interesting to 

note that a linear style is related to swimming instructors with 

lower methodological and didactical competence.

Further data confirming how a contemporary learning based on 

a multiteaching background denotes a key element for effective 

teaching and is represented by the positive relationships of the 

number of teaching styles used by SI with IESPES items (didactic 

organizational ability, motivation, and communication), which in 

turn correlate with the teachers’ level of empathy. The use of an 

exclusively linear pedagogy, on the other hand, correlates 

inversely with all these factors. This way, the only swimming 

program that applied a non-linear pedagogy to 5- to 12-year-old 

children (4) demonstrated how this program is more engaging for 

children, while linear pedagogy was deemed more rewarding by 

parents. Hence, considering the complexity of the swimming 

teaching system, the multiteaching approach allows the creation 

of more bonds between the stakeholders included in the system 

(children, parents, instructors’ methodology, etc.) (8, 16, 86).

The study by Invernizzi et al. (55) (Table 1) highlighted that 

increasing by approximately 18% non-linear pedagogy in the 

generalist’s (G) traditional teaching (that was reported to be 

mainly by linear learning and recreational play) allows a 

significant advantage in children’s psychomotor, cognitive, and T
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psychosocial development. From this perspective, the dosages of 

teaching styles can yield different results depending on the 

specific context in which they are applied and the typology of 

the proposal activity (87, 88).

From a practical contextualization of the system ecological 

model by Bronfenbrenner and Coté (15–17) in addition to the 

micro- (children, instructors, swimming pools and tools) and 

meso-systems (behaviours emerging from their relationships and 

interactions) related to what is directly involved in the 

swimming teaching process, further elements that can negatively 

affect children’s autonomy and inclusion are related to macro- 

systems (sociocultural aspects: building community culture, laws, 

organization policies, and instructor’ training), and exo-systems 

(variables within swimming contexts not directly connected to 

the swimming teaching process: attendants, parents, facilities, 

sport centre vision/mission).

More specifically, if these elements re5ect a managerial or 

exclusively connected to sport success mentality, they can 

generate wider social issues, such as children’s non-optimal 

educational learning approaches, including low autonomy, self- 

management, and inclusion. In particular, the strict and rigid 

organization of spatial environment (e.g. pools divided by 

longitudinal lanes that reduce the dialogue between peers and 

instructors), low variety of tools, low differentiated 

environmental situations that can facilitate the children’s active 

discovery methodology, are some of the causes of the previously 

indicated psychosocial and psychomotor problems (2, 74, 89). 

Another issue is represented by the sports centre’s organization, 

which, in many cases, considers the aquatic environment a 

“swimming factory” where swimming courses are immediately 

one after another. The attendants favour this organizational 

management, but they often impede the children’s autonomy 

(which resulted in one of the lowest values in self-perception 

results) during the phase of clothes changing (90). The lack of 

stand barriers avoiding direct vision and verbal communication 

between children and parents can constitute a distracting factor 

and an obstacle for children’s autonomy development (91). This 

issue might depend on a wrong behaviour of parents, both 

overprotective or showing incorrect expectations of parents, 

mainly oriented towards a limited traditional technical approach 

addressed to a specific learning of swimming, which does not, 

however, consider the learning stage most suited to the child’s 

level and development period (37, 92, 93).

In contrast to parents’ vision, the contemporary learning 

methods considering situated teaching (70), produce effects on 

psychomotor learning, on the involvement of mental, 

psychological and social factors, enhancing relationships with 

the environment, people, and a re5ection on experience totally 

different compared with a linear, repetitive, structured and 

sequential approach, which is not easily transferable to other 

fields and experiential contexts (94, 95). Contemporary learning 

breaks the canons of traditional learning, as it takes into 

consideration the relationships that occur within the whole 

system. It is no longer an approach focused solely on motor 

skills and sports, where each part of the system is considered 

separately, but rather one in which each part plays a key role in 

fostering the relationships between the subsystems (micro, meso, 

exo, macro) (17, 86).

4.1 Limits

To the best of our knowledge, no previous studies have 

investigated the dose–response effect of the didactic 

methodologies in swimming for educational success as part of 

systems thinking. Therefore, the present study has been 

compared with previous research in different contexts, 

presenting literature that only partially represents the 

phenomenon. Moreover, the present research involved only one 

sports centre and cannot be considered fully representative and 

generalized without a careful analysis of the specific swimming 

realities. In addition, child participants belonged to a restricted 

age range that included only basic aquatic motor competence 

and not technical swimming skills. Expanding the age range and 

the level of participants would cover the whole spectrum of 

targets of swim-to-learn programs and provide more 

comprehensive information about children’s learning and 

instructors’ teaching competence.

5 Conclusion

Instructors of this observational cross-sectional study showed 

good personal and didactic abilities, primarily based on a 

traditional linear approach. In addition, a discrepancy existed 

between children’s actual and perceived aquatic competence. 

The paucity of re5ection and interaction time, together with 

high inactivity and low action times, reduces the stimuli to 

create adequate learning opportunities. Therefore, contemporary 

learning could improve instructors’ professionalism and 

positively in5uence the children’s perceived (autonomy and 

inclusion) and actual (skill acquisition) aquatic competencies.

In the swimming educational setting, which our study 

addresses, dose–response methodology is an entirely new concept, 

both from a qualitative and quantitative perspective. To effectively 

finalize the concept of dose–response from the standpoint of 

sustainability in the educational-methodological domain towards 

a formative success, it is crucial to consider the multiteaching 

style and the teaching swim for understanding as methodologies 

that better address learning affordances and any other 

environmental components (ecological approach) integrated with 

re5ection and activity promotion inside and outside the lesson.

5.1 Future perspectives

The research project aims to analyze the effectiveness of an 

innovative university curricular model for the training of 

swimming instructors, an example of which is shown in Figure 8.

This model emphasizes the integration of methodological, 

didactic, and personal skills, regarded as interactive and 

interdependent elements, to evaluate their impact on the 
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educational and sporting success of the children entrusted to the 

instructors. The research, which encompasses both descriptive– 

observational and intervention-based studies, is founded on 

collaboration among universities, instructors, and sports clubs to 

guide training towards a more pedagogically informed approach.

From this perspective, instructors are expected to adapt their 

teaching style in a “unit of analysis” to reduce inactive time, 

provide more effective feedback, diversify relational approaches, 

and strengthen supportive communication. This enables the 

creation of greater learning opportunities, enhances educational 

time, and fosters in children the development of physical 

literacy—valuable not only in sport but also in everyday life. 

The adopted approach, called “multiteaching”, is inspired by the 

model of the “teacher–researcher” and offers 5exible, non- 

prescriptive guidelines, allowing freedom of choice among 

different teaching strategies and styles, adaptable to the needs 

and contexts in which instructors operate (41).

These concepts, combined with the findings of the 

observational study already conducted, provide a foundation for 

promoting new scientific awareness in the teaching of aquatic 

physical activities and for shaping future developments in 

swimming instructors’ training.
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