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Introduction

In team sports, in which open motor skills predominate,
it is required that players continuously co-adapt their
actions to the movements of opponents and teammates
to ensure a functional collective behavior. Thus, players
need to be attuned to informational game constraints to
decide what to do and how to do it (Chow et al., 2016).
Specifically, roller hockey combines the complexity of
the characteristics of invasion, implement and sliding
sports. These characteristics make this sport an attractive
and recommended practice for formative ages (Canton
et al., 2021). On the other hand, it presents differences
with other collaboration-opposition sports (e.g., soccer or
basketball) due to the particularity of moving on skates
and carrying an implement, the stick. These issues will
influence the development of sport and, consequently, its
teaching-learning process. Buszard et al. (2016) highlight
the importance of adapting the sport to the participants,
considering their age and level of experience, as well
as the learning processes. In this way, faster learning
of skills, better movement patterns and performance,
greater self-efficacy and higher level of involvement and
motivation to practice will be encouraged. Therefore,
it seems interesting to study in detail how to develop
teaching-learning processes in this peculiar invasion sport
where players move on skates and, in addition, carry a
stick in their hands, and how to keep the participants
motivated during this process.

A theoretical framework that has been widely used
to examine motivation in the sport context is self-
determination theory (SDT; Ryan & Deci, 2020). This
theory proposes that people have three innate and
universal basic psychological needs (BPN), autonomy,
competence, and relatedness, which must be satisfied
by the social environment to promote well-being and
different growth manifestations such as intrinsic motivation
and internalization (Vansteenkiste & Ryan, 2013). In
sport, autonomy is satisfied if coaches take the athletes’
perspective in consideration, allowing them to choose some
aspects of the process. Competence is promoted if athletes
perceive that they have enough ability to face the different
sport challenges. Relatedness refers to maintaining good
relationships with teammates and the coach. Alongside
these BPN, recent studies grounded in the SDT framework
(Gonzélez-Cutre et al., 2016) have discussed the possibility
of considering novelty as a potential additional fourth
BPN. Novelty can be defined as the need to experience
something not previously experienced or excluded from
the daily routine (Gonzélez-Cutre et al., 2016). In this
way, athletes’ BPN satisfaction or frustration would be
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related to different forms of motivation, organized in a
continuum of self-determination. Recent research shows
that more autonomous forms of motivation, characterized
by enjoyment and valuation of the activity, are likely
to appear when athletes/players feel that there is an
environment that supports their BPN (Vasconcellos et
al., 2020). Instructional interventions have been one of
the most widely studied factors from self-determination
theory, with a direct impact on athletes/players’ motivation
and positive outcomes through BPN satisfaction and
frustration (Mossman et al., 2022).

In previous studies, emphasis has been placed on
the degree of autonomy support provided during sport
instruction. An autonomy-supportive environment
leads to more adaptive patterns of responses such as
BPN satisfaction, autonomous motivation, general well-
being, positive affect, life satisfaction, vitality, self-
esteem, resilience/persistence, effort, performance and
achievement, teamwork, engagement and physical activity
participation, and less maladaptive outcomes such as
negative affect, burnout, and depression (Mossman et al.,
2022). In opposition, a controlling style restricts players’
autonomy and choice using demanding and domineering
language and excessive critical feedback (Aelterman et
al., 2019). Controlling style leads to BPN frustration,
controlled motivation (related to feelings of guilt and
external factors, such as rewards or punishments) and lack
of motivation, which would be associated with decreased
interest, boredom, and dropout (Haerens et al., 2018).
Despite psychosocial variables being important factors
for improving athletes’ experiences, sport teaching has
traditionally been undertaken via a direct instruction
pedagogical model (Metzler, 2017), which is not very
autonomy supportive.

The direct instruction model has been criticized by
researchers due to its narrow focus on sports techniques
(Kirk, 2013). For a long time, the teaching of technical
skills in sports has focused on teaching stereotyped
sports movements that reproduce execution models of
proven effectiveness (Valero-Valenzuela et al., 2009).
This “traditional” methodology (Metzler, 2017) seeks
to improve the technique and achieve motor patterns,
prevailing a practice that benefits young people with a
higher coordination and conditional level. Consequently,
many children report low levels of autonomous motivation,
satisfaction, and learning (Morgan et al., 2005), causing
to abandon physical activity and sport participation
(Goémez-Loépez et al., 2019). As an alternative to the
direct instruction model, Metzler (2017) proposed a range
of pedagogical models. These pedagogical models have
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key design features that promote opportunities to solve
problems and make decisions, all of which can potentially
lead to higher levels of autonomous motivation (Metzler,
2017).

The Ludotechnical Model was created and developed
by Valero-Valenzuela and Conde (2003) for individual
sports with technical predominance (specifically, athletics).
This model uses played forms and modified games to
encourage the practice of individual disciplines among
young people, providing a set of rules that allow them to
gradually acquire the technique while they are immersed in
the dynamics of the playful activity practiced, developing
the motor, cognitive, social, and affective areas (Valero-
Valenzuela & Gémez-Marmol, 2013). The Ludotechnical
Model session structure is divided into four consecutive
parts: a) Presentation and challenge; b) Ludotechnical
proposals; c) Global proposals; and d) Reflection and
sharing. Even though this model was created for individual
sports, there is current research that uses it in invasion
sports to improve the technique of complex skills with an
adequate motivational climate (Rubio-Castillo & Gémez-
Mairmol, 2016).

Teaching Games for Understanding (TGfU) is a
pedagogical model developed by Bunker and Thorpe
(1982). The objective of this model, based on the
pedagogical principles of modified games (Small-Sided
and Conditioned Games-SSCG; modified game through
representation and modified game through exaggeration)
and on questioning (interrogative feedback), is to
understand the game through tactical knowledge (Tan et
al., 2012). Specifically, modified games (SSCG) are played
on reduced pitch areas, using adapted rules, and involving
a smaller number of players. In formative stages, empirical
evidence supports the use of SSCG (Ometto et al., 2018)
and the manipulation of constraints (through approaches
such as the TGfU) (Renshaw & Chow, 2019) as supportive
tools for learning. In roller hockey, the modifications that
have been proposed consist of adapting the playing space,
the heights or location of the goals, the size and weight
of balls and equipment, number of players, duration of
the game or scoring systems (Timmerman et al., 2017).
Regarding questioning, a basic and essential aspect of the
TGfU model, Bunker and Thorpe (1982) point out that
this is also a methodological tool that develops knowledge
of game tactical skills. This technique consists in asking
the player a series of questions that explore the critical
dimension required to effectively execute a technical-
tactical skill. This process requires coaches not to tell
players the execution pattern that they must carry out but,
instead, to ask the players to analyze their own tactical
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responses during the execution of the tasks, based on the
key points present in the training situation (Vickers, 2007).
Likewise, some of the intervention programs used are
based on explicit learning (e.g., Raab, 2003). Therefore,
technical skills are developed alongside tactics in the
contextualized situations of the SSCG and are practiced
when needed within “skill drills” (Harvey & Jarrett, 2014).
In addition to designing and manipulating the learning
environment, players are engaged in the process of inquiry
through the coaches’ use of questioning. In this sense,
coaches do not use a controlling style, telling the players
how to act. Instead, coaches ask questions about what to do
and how, with respect to tactical complexity tasks, where
the complexity is adapted to the athletes’ execution level
(modified games) by manipulating the task constraints.
Consequently, using TGfU, coaches may develop an
autonomy-supportive learning environment leading players
to report high levels of autonomous motivation and more
adaptive outcomes (Andrianto, 2023).

Although the Ludotechnical Model and TGfU have
different features, both pedagogical models share common
pedagogical processes, such as using questioning to engage
players in their learning. Likewise, one of the major
common features for both pedagogical models is the
shift of the coach’s role to one of facilitator of learning,
and the related increase in responsibility and decision-
making away from the coach to the players (Stran et al.,
2012). Consequently, hybridizations could be an effective
mechanism for achieving higher quality learning outcomes
(Gonzalez-Villora et al., 2019). Therefore, the aim of the
present study was to analyze the effect of an intervention
program based on the Ludotechnical Model and Teaching
Games for Understanding (TGfU) on players’ motivation
in roller hockey. We hypothesized that the intervention
would increase the players’ autonomous motivation and
decrease their controlled motivation and amotivation.

Material and methods

Design and participants

The participants were 11 roller hockey players (8 males
and 3 females) from the under-10 category (6-9 years
old; M =7.18 yrs. and SD = 0.83) from a Spanish school
club. All participants had the same level of expertise (i.e.,
average-low skill level) and belonged to the same team.
In this regard, these players had not been selected as the
best of their category and their participation in the club
was recreation and education oriented.
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An intra-group, quasi-experimental design was used.
Players had two weekly training sessions of one hour each
one. The intervention was based on a hybrid Ludotechnical/
TGfU models’ program. Participants had no prior experience
with these models. The coach who participated in this
study was a 25 year old man and had taught roller hockey
through direct instruction in the last four seasons to players
in formative stages. In these seasons, the selection of content,
their presentation, and the task structure were controlled by
him. He was the “leader” in unit instruction, monitoring
practice and presenting students with a model of the desired
movement. The sessions were highly structured and based
on the repetition of technical skills. Student learning tasks
were carried out in segmented blocks of time, and the teacher
controlled the pace of activities and the time between task
progressions.

The research project was fully approved by the Ethics
Research Committee of a Spanish University (approval
code: UNNE-2022-008). The participants and their parents
were informed of the study and an informed written consent
was obtained from the parents/guardians. Participants
were treated in agreement with the ethical guidelines of
the American Psychological Association with respect to
participant assent, parent/guardian consent, confidentiality,
and anonymity.

Instrument

Types of motivation. The Spanish version (Nufez et al.,
2006) of the Sport Motivation Scale (SMS; Pelletier
et al., 1995) was used. The SMS begins with the ques-
tion “Why do you participate in roller hockey?”, and it
is composed of 28 items that measure seven forms of
motivation: intrinsic motivation to know (e.g. “For the
pleasure it gives me to know more about the sport that I
practice”), intrinsic motivation to experience stimulation
(e.g. “For the pleasure I feel in living exciting experi-
ences”), intrinsic motivation to accomplish (e.g. “For
the pleasure that I feel while executing certain difficult
movements”), identified regulation (e.g. “Because it is
a good way to learn lots of things which could be useful
to me in other areas of my life.”), introjected regulation
(e.g. “Because I must do sports to feel good”), exter-
nal regulation (e.g. “To show others how good I am at
my sport”) and lack of motivation (e.g. “I don’t know
anymore; I have the impression of being incapable of
succeeding in this sport”). The items were anchored on
a Likert scale ranging from 1 (it does not correspond at
all) to 7 (it corresponds exactly).
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Procedure

The current study was conducted in one Spanish roller
hockey club setting where the coach had not any experi-
ence in applying both models (Ludotechnical Model and
TGfU). Thus, he completed a training course about these
pedagogical models, which was developed in the four
months prior to the intervention, as it has been developed
in previous studies (Harvey et al., 2010). The first and the
last authors led the training process. During the first week,
the coach spent approximately 6 hours reading papers
about the Ludotechnical Model (e.g., Valero-Valenzuela &
Gémez-Marmol, 2013) and the TGfU model (e.g., Harvey
et al., 2010). In the second week, authors conducted two
meetings with the coach lasting for two hours each to
discuss their content and began discussions about plan-
ning the intervention program using both models and the
structure that would be followed (phases and the model
of each session). In the third week, the coach designed
the program, and its content was discussed, specifically,
the prioritized technical skills and the session objectives
(see Table 1). Finally, in the last week, the coach designed
the first four training sessions.

Once the coach training process was completed, initial
evaluation was conducted, and after that, the intervention
began. The first author was present when the questionnaire
was administered and answered any questions that arose from
participants. All participants completed the questionnaire
in a 20-25-minutes period in the absence of the coach. The
intervention was conducted over a period of 14 training
sessions (seven weeks), which were scheduled for 1 hour
twice a week. When the intervention phase was completed,
final evaluation data were collected.

Intervention

The intervention program, based on the application of
the Ludotechnical and TGfU models, was designed ac-
cording to the following structure: phase 1 (the ball as
the center of attention; the objective was to keep the ball
possession, without any specific goal or directionality),
phase 2 (progression to the goal), phase 3 (orientation
in the field) and phase 4 (game principles and rules).
Each phase was composed of four sessions (except for
the fourth phase, which had two sessions) that followed
the same sequence: the ball, the ball and teammates,
the ball and opponents, and the ball, teammates, and
opponents. Table 1 shows these phases with objectives
and contents developed on each training session during
the intervention phase.
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Table 1

Influence of Ludotechnical Model and Teaching Games for Understanding on Roller Hockey Player Motivation

Session’s objectives and contents for each session.

Phase N Model Session objective Tactical Principles Technical skills
1 To keep the ball alone (individually) Dribbling
LM None Dribbling
Phase 1: 2 To keep the ball with teammates Static passing
the ball as
the center of ' Dribbling
attention 3 To keep the ball against opponents Width and depth in attack, Protection
TGfU creating lines of pass, keeping
4 To keep the ball with teammates and possession Passing
against opponents Dribbling
5 To progress with the ball Speed dribbling
6 LM To progress with the ball with the None Dynamic passing
presence of teammates Dribbling
Phase 2:
progression to 7 To progress with the ball against Dribbling
the goal opponents Attacking the goal, creating
TGfU To progress with the ball with the ~ @n @dvantage in space and Dvnamic passin
8 presence of teammates and against number 4 Dribb?in 9
opponents g
9 To orient myself with the ball Siﬁl" d"r‘i’g‘glricr’]'g
LM None A
10 To orient myself with the ball with the ?;;22:::‘9
Phase 3: presence of teammates Ball contgrol
orientation in
the field 11 To orient myself with the ball against Ball control
opponents Interchange of positions and Dribbling
TGfU 15 orient myself with the ball with the ~ ©ccupation and creation of Dribbling
12 presence of teammates and against space Passing
opponents Ball control
Phase 4: 13 SSCG and All previous All previous
game principles tioni All previous
and rules 14 questioning All previous All previous

*LM = Ludotechnical Model; TGfU = Teaching Games for Understanding; SSCG = Small-Sided and Conditioned Games

Table 2
Session’s plan based on the Ludotechnical and TGfU models.
Time Ludotechnical Model TGfU Model
5 Intrjoduction to the session objective, the technical Introductign to the ;ession objeotiye
skill to be developed and the challenge proposed and the tactical principle to be practiced
10 Ludotechnical proposal 1 Small-sided game 1
10 Ludotechnical proposal 2 Small-sided game 2
10 Ludotechnical proposal 3 Small-sided game 3
20° Global proposal Small-sided game 4
5’ Pooling to resolve the challenge Pooling to share knowledge

The first two sessions of each phase were designed based
on the Ludotechnical Model and the last two sessions, in which
there were opponents, based on the TGfU model. Lastly, two

sessions were developed from a SSCG perspective, trying to
link all previous technical and tactical contents. However, both
models followed a similar structure (see Table 2).
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Regarding the Ludotechnical Model (Valero-Valenzuela
& Conde, 2003), each learning task was designed focused
on the learning of a technical skill. Specifically, the coach
split the skill in parts through ludotechnical proposals to
unify all of them at the end with a global proposal. All
these tasks tried to answer the initial questions (challenge).
Regarding the level of difficulty of the model (Valero-
Valenzuela & Gémez-Marmol, 2013), it could be placed at
“intermediate complexity”, since the session was focused
on one phase (e.g., the ball as the center of attention) but
more than one technical skill could appear in the session
tasks: dribbling and static passing (see Session 2).

Regarding the TGfU model (Bunker & Thorpe, 1982),
each learning task (small-sided and conditioned games)
had the objective to practice a tactical principle and to
improve the technical skills developed in the previous
sessions. These tasks were designed according to the
characteristics of this model (modification representation,
tactical complexity, and modification exaggeration; Tan et
al., 2012). Modification representation (e.g., smaller formats
such as 1 vs. 1 to 4 vs. 4) was used to increase the players’
game involvement; tactical complexity (e.g., small-sided
games with numerical superiority of players in attack such
as 2 vs. 1 or 4 vs. 3 or using floorball sticks or balls) was
used to adapt the complexity of the task according to the
player’s skill level; and modification exaggeration (e.g.,
replace goals by zones to arrive to promote dribbling)
was used by the coach to modify game rules to emphasize
specific tactical and technical learning objectives.

Finally, in both models, the coach also provided
feedback to the players, through questioning (Vickers,
2007), emphasizing individual improvement and
regulating the players’ learning according to their personal
capabilities.

Table 3
Instructional checklist.

Influence of Ludotechnical Model and Teaching Games for Understanding on Roller Hockey Player Motivation

Instructional and treatment validity

The fidelity of the hybrid Ludotechnical/TGfU models’ program
was assessed using a checklist (Table 3; Hastie & Casey, 2014).
To assess the intervention, checklist items 1, 3,5, 7,9 and 2,
4, 6, 8, 10 enabled researchers to measure coach fidelity to
the characteristics of the Ludotechnical and TGfU model,
respectively. Two observers were trained in several sessions
in which videos were viewed and the different items that
made up the checklist were clearly defined. A sample of two
training sessions for each model was finally observed (randomly
selected), more than 12.5% of the total sample (Tabachnick &
Fidell, 2013). 100% agreement was reached between the two
observers who assessed the presence or absence of each item.
Each observer therefore confirmed that all key aspects included
in the instructional checklist (see Table 3) were performed by
the coach in each of the observed training sessions.

Statistical analysis

The statistical program SPSS v24.0 (Chicago, IL) was used
for data analysis and processing. First, preliminary assumption
testing was conducted to check for homogeneity of variances
and normality. Shapiro-Wilk test (for samples of 30 or less)
was performed and verified that the sample distribution did
not follow a normal distribution (p < .05), establishing the
need to use non-parametric statistical methods. Second, to
verify any existing differences between the different measures
(pre-intervention and post-intervention) in dependent variables
(types of motivation), an inferential analysis was performed
using the Wilcoxon test for related samples. We calculated
the effect size (ES) with Cliff’s delta calculator (Macbeth et
al., 2011). A Cliff’s delta value of .147 is considered small,
a value of .33 is considered medium, and a value of 474 is
considered large (Romano et al., 2006).

Present Absent

1 The coach introduces the session and proposes a question/challenge related with a technical skill.

A WD

The learning is focused on technical skills.

(o2 B¢,

The learning is focused on tactical skills.

~

Interrogative feedback is focused on the execution skill.

8 Interrogative feedback is focused on the decision-making skill.

All the tasks are small-sided games (contextualized context).

The coach introduces the session and explains the tactical principles to practice.

Ludotechnical proposals followed by a global proposal are developed.

9 At the end of the session, the challenge question has been answered.

10 At the end of the session, the tactical skills have been reviewed.
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Table 4 g
Descriptive statistics and within-group analysis of each variable. 2
Pre Post Cliff’s delta Effect Size E
M sSD M sSD P X Interpretation E
IMtK 5.52 1.08 6.70 0.33 .008* .68 Large g
IMtES 5.98 1.27 6.80 0.40 .017* .40 Medium
IMtA 5.89 1.23 6.23 1.038 149 A7 Small
Identified 5.34 1.33 5.66 0.85 496 .09 Negligible
Introjected 5.20 0.91 4.09 0.82 .005* -.66 Large
External 5.36 1.32 3.50 1.19 .003* -.72 Large
Amotivation 3.50 1.15 2.66 0.32 .052 -.52 Large
Note. IMtK: intrinsic motivation to know; IMtES: intrinsic motivation to experience stimulation; IMtA: intrinsic motivation to accomplish;
* = significant difference (p < .05)
Results move on skates and carry a stick in their hands, a longer
The descriptive and inferential analysis between pre- intervention may be needed to achieve higher improvements
intervention and post-intervention measures is presented in the development of technical skills that promote intrinsic
in Table 4. The results showed a significant increase in motivation. Research in this area is still scarce and the
intrinsic motivation to know (p < .05, large ES) and intrinsic present study is the first one in roller hockey.
motivation to experience stimulation (p < .05, medium The intervention also had no significant effect on
ES), and a significant decrease in introjected and external players’ identified regulation. This could be because the
regulations (p < .05, large ES). Non-significant differences intervention through these pedagogical models was not
were found in intrinsic motivation to accomplish (p > .05, especially centered in showing the importance of sport
small ES) and identified regulation (p > .05, negligible ES). for other areas of life. It would have been interesting to
Changes in amotivation were not significant (p > .05), but include some reflections to display the transference of the
the effect size was large. technical and tactical aspects that they have learnt to other
collaboration-opposition sports.
As expected, we also found a decrease in players
Discussion introjected and external regulations. This is an interesting
The aim of the present study was to analyze the effect of result because players presented moderate scores in these
an intervention program based on the Ludotechnical Model variables before the intervention and these types of motivation
and Teaching Games for Understanding (TGfU) on players’ are related to sport dropout (O’Neil & Hodge, 2020). In line
motivation in roller hockey. Overall, results revealed an with previous research, implementing new models that are
increase in some autonomous forms of motivation and a different from the traditional methodology that the players
decrease in controlled motivation, as it was hypothesized. knew helped them to reduce their objectives linked to self-
Regarding autonomous motivation, the intervention had a approval, ego-oriented, and focused on external incentives
positive effect on intrinsic motivation to know and intrinsic (Valero-Valenzuela et al., 2009). Amotivation was also
motivation to experience stimulation. These results could be reduced with a large effect, but it was not significant probably
explained considering the focus of the TGfU model in the due to the sample size. Therefore, the intervention seemed
conceptual, cognitive, and tactical aspects of sports learning useful to diminish the most negative types of motivation
and the focus of the Ludotechnical Model in providing fun established in self-determination theory.
experiences that stimulate players. Previous research in Despite the strengths, several limitations and future
other physical education and sport contexts also showed research directions should be considered. Firstly, the effects
increases in intrinsic motivation after implementing an of only a short hybrid Ludotechnical/TGfU program were
intervention with the TGfU (Gil-Arias et al., 2021) and examined in this study. Consequently, it would be valuable
Ludotechnical (Yupa-Pintado & Heredia-Ledn, 2021) to longitudinally analyze the effect of a similar intervention
models. These pedagogical models are characterized by during one season. Secondly, we only measure motivation
an autonomy supportive teaching that could satisfy basic as an outcome. More variables should be included in future
psychological needs and promote intrinsic motivation. research to analyze the complete sequence established in the
However, no significant effects were found for intrinsic self-determination theory. In this regard, it would be interesting
motivation to accomplish in the present study. Considering to test if an intervention through these pedagogical models
the peculiar characteristics of this sport, in which players positively affects the player’s perception of their coach’s
Apunts Educacion Fisica y Deportes | www.revista-apunts.com 2024, Issue 157. 3. Quarter (July-September), p. 31-39 37
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autonomy support, satisfies their basic psychological needs,
improves their motivation, and all of this contributes to achieve
positive consequences like engagement, enjoyment, and
performance, and to prevent negative consequences such as
boredom, anxiety, fear of failure and dropout. Furthermore,
it would be of interest to develop research that uses other
instruments for collecting results (e.g., semi-structured
interviews) to carry out qualitative or mixed-method studies.
We have to admit that the reliability of the instrument used in
this study cannot be confirmed due to the small sample size.
Considering this issue, the short age of the participants (that
could make the questionnaire difficult to understand), and
the lack of control group, the results should be interpreted
as exploratory. Further studies should be developed with a
higher number of participants and different age and levels of
expertise to improve the understanding of this hybrid proposal.

This study provides initial evidence that a hybrid
Ludotechnical /TGfU unit can be implemented in a sport
like roller hockey to produce significant improvements in
players’ motivation. Specifically, findings showed that the
intervention increased intrinsic motivation to know and
intrinsic motivation to experience stimulation and decreased
introjected and external regulations. Future research in this
line is necessary to provide scientific knowledge that helps
coaches to improve their sports programs with the objective
to manage better the motivational process of training.
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