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Abstract: Given the importance of sport at a global level, the competitiveness of sport systems is a
determining factor in attracting resources from different sectors. Competitiveness is largely measured
by the athletes’ level. Therefore, the production of competitive talent is an aspect that occupies the
managers of different sports systems. This study analyzed the factor structure and reliability of a
questionnaire for the evaluation of the perceptions of actors of a sport (canoeing) on the ability of
the national system to produce talent in one of its modalities recently incorporated in the Olympic
Games (OG) of Tokyo 2021. The sample consisted of 167 individuals linked to Spanish canoeing, who
responded to the questionnaire “Evaluation of the current position in canoeing-sport with regard to
talent” of the International Canoe Federation (ICF). Exploratory, confirmatory and reliability factor
analyses were performed. The results showed a one-dimensional factor structure composed of seven
items, with good and excellent goodness-of-fit values and high reliability (McDonald’s Omega = 0.82).
Thus, the ICF questionnaire can be considered a quick and easy to apply tool to analyze the per-
ceptions about the development of talent in canoeing in order to take actions for the recruitment,
promotion and development of talent.

Keywords: women and sport; talent production; canoeing; Olympic Games; sport system

1. Introduction

Few sectors have an economic and social scope comparable to sports whose coverage
is currently unquestionable. At the moment, different countries and international organiza-
tions are fighting to host sporting events, in search of their numerous benefits, such as an
improvement in the country’s or city’s perception or image, social and cultural benefits,
poverty reduction and employment generation, promotional advantages and infrastruc-
tural developments, as examples [1,2]. It is difficult to find an event capable of capturing
global attention like the Olympic Games or the World Cup. For this reason, one of the
differentiating attributes of the sports phenomenon is competition, since without it, sport
would be reduced to a mere recreational game [3]. Therefore, the level of competition is
decisive for the media coverage of the sector and the ability to attract private capital. In this
regard, there is a vast literature supporting the attractiveness of the show as a function of
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the competitive balance [4–7], which is difficult to achieve without the incorporation of
talent in the competition system.

On the other hand, in the governmental and non-profit sphere, the competitive level is
also important for countries to show the vigor of their social management through sport.
One example is the preparation for the Olympic Games, where the states allocate public
resources to the sector through the sports federations, which must invest in them efficiently
both in the promotion and development of their activity as well as in the preparation of
their athletes for international competitions. There is a great deal of research in this area
that has served as a framework for the study of efficiency in the rational use of resources
allocated to sport through qualitative approaches [8–10] or quantitative models to measure
performance [11]. There are also studies focused on the effectiveness in obtaining compet-
itive results and of the factors that lead to sporting success [12]. In any case, the search
for efficiency and effectiveness in sport are open issues, for which talent development is a
common input [13].

Regardless of the approach adopted by the organizations, the research requires either
extensive databases or the time and effort involved in gathering information through
interviews. In any case, and given that the generation of talent is a key aspect for obtaining
competitive results, evaluating several instruments is appropriate for taking a first look at
the capacity of a sports system to develop talent. Nevertheless, the majority of those instru-
ments focus their evaluations on intrinsic athlete variables such as physical aspects [14],
cognitive issues [15], physiological and anthropometric heritage [16] or their development
process [17], carrying out a very superficial analysis of this question, since many of these
theories are confronted and do not share links for a multidisciplinary approach.

In this sense, the Spanish context has served as the setting for previous investigations,
shedding light on several unknowns in this area of knowledge [18,19]. Additionally,
in Spain, high-level sport is considered of interest to the state [20] with the sports federations
(FFDD) in collaboration with the Autonomous Communities (CCAA), being responsible
for the development of high-level sport and public functions of an administrative nature
and acting as collaborating agents of the Public Administration [21]. Despite the fact that
canoeing is not a popular activity in Spain, it is the sport that has earned the most medals
in the last three Olympic cycles and one of the disciplines with the most medals [19] in
Spanish Olympic competition [22]. Therefore, canoeing is one of the oldest sports and
one with the most events in the Olympic program [16], giving its strategic importance for
national sports systems.

Sport’s propensity to exclude or marginalize alternative gender identities has been
thoroughly documented [23], with critiques demonstrating how some sports reinforce dom-
inant masculine standards that operate to exclude or minimize other gender identities [24].
Changes in the modern sport landscape, on the other hand, may lead to a reshaping and
reimagining of gender relations in sport [25]. Women are increasingly engaging in, teaching,
and administering sports [26], while male-dominated sports are seeing a significant rise in
women’s participation, indicating a shift in traditional gendered ideas and views. Despite
this, there is still a long way to go to achieve gender equality in the world of sport in terms
of salaries, sports development at the grassroots level, publicity and opportunities [27].

For all of the above, and given the positioning of canoeing in Spain and the World,
we have considered it pertinent to take a look at the actions developed in the country during
the qualification and participation route of the last Olympic cycle, since the incorporation of
women in canoeing was an extraordinary challenge. This scenario is ideal to explore what
Spain has done in terms of promotion and development of talent in women’s canoeing for
their first Olympic participation. However, there is a clear lack of instruments that allow any
type of trial in this discipline, since it is one of the most minority sports. Thus, this study
aims to assess the psychometric properties and factorial structure of the International
Canoeing Federation (ICF) questionnaire [28] to evaluate canoeists’ perceptions of the sport
system’s capacity for talent development of women’s canoeists in Spain, to establish a free



Int. J. Environ. Res. Public Health 2022, 19, 3901 3 of 10

to use scale that allows generation of different strategies and lines of action for any of the
professionals and organizations involved in this sport practice.

2. Materials and Methods
2.1. Instruments and Participants

A 12-question analytical survey was conducted. The first four questions capture the
socio-demographic characteristics of the respondents, and the second block of eight items
queries perceptions of talent development in women’s canoeing based on the ICF’s “Eval-
uation of the current position in canoeing-sport with regard to talent” questionnaire [28].
This questionnaire was developed by Szanto in 2010, a Hungarian author with expertise in
canoeing. This tool is provided in the manuals of sport technicians given by the IFC for
talent detection. Previously, it has not been evaluated by the scientific literature, so there is
a need for its validation. Each score obtained is based on a Likert scale (1–5): 1 is “Strongly
disagree”, 2 “Disagree”, 3 “Neither agree nor disagree”, 4 “Agree” and 5 “Strongly agree”.
The survey was carried out with the collaboration of the Spanish Canoe Federation (RFEP),
and 15 of the 17 Spanish Autonomous Communities participated, with a representation
of 73 clubs. The total sample amounted to 167 participants. The inclusion criteria for this
survey were women and men linked to still water canoeing (paddlers, coaches, technicians,
referees, club managers, FFAA, RFEP, etc.), and of legal age (>18 years old) who had at
some point practiced this sport.

Of the 167 participants, 62.87% were men and 37.13% women. The average age was
39 years, with the youngest participants being 18 and the oldest 68. Table 1 shows the
characterization of the participants.

Table 1. Characteristics of the sample (n = 167).

Variable Categories n %

Sex
Male 105 62.9

Female 62 37.1

Age

Under 30 101 60.5
Between 30 and 40 25 15
Between 41 and 50 31 18.6

Over 50 10 5.9

Modality Kayak 107 64.1
Canoe 60 35.9

Active in sports Yes 154 98.2
No 13 7.8

2.2. Procedure

An email was sent to the RFEP and distributed by the same, providing information on
the purpose of the research, written informed consent and the URL to fill the questionnaires.
The average time needed to answer the questionnaire was approximately 10 min. Data
collection was performed using the Google Forms application, as electronic questionnaires
have been proven to save costs and obtain higher participation [29]. The responses obtained
were stored in a spreadsheet, facilitating their transformation and statistical analysis. Data
collection was carried out between April and May 2020 (before the Olympic Games).

2.3. Data Analysis

Taking into account the ordinal character of the scale and of the information extracted
from it employing a Likert scale, the free statistical package FACTOR (v.10.10.02, Rovira
I Virgili University: Tarragona, Spain) [30] was used for the exploratory factor analysis
(EFA) as the Promin method [31] for factor extraction. Robust unweighted least squares
(RULS) [32] method for factor model definition and polychoric correlation matrix were
used due to low normality values (p = 0.013) [33]. The suitable number of dimensions was
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determined through the best use of parallel analysis [34]. As sampling adequacy criteria,
the Kaiser–Meyer–Olkin (KMO) and Bartlett’s tests of sphericity were selected [35].

The confirmatory factor analysis (CFA) was then carried out using the software
package AMOS v.26.0.0 (IBM Corporation, Wexford, PA, USA). The components with
weights under 0.60, cross loads greater than 0.40 and communalities less than 0.30 were
discarded [36]. The following indices were used to assess the model’s goodness-of-fit:
(1) the chi-squared probability setting (p > 0.05) [37]; (2) the comparative fit index (CFI) and
(3) the non-normed fit index (NNFI) [38]; (4) the root mean square error of approximation
(RMSEA) [38]; (5) the root mean square of residuals (RMSR) [39]; and (6) the chi-square per
degree of freedom proportion (CMIN/DF) [40]. McDonald’s Omega was also chosen as
the parameter for evaluating the questionnaire’s final structure [41], calculated using the
software SPSS v.23.0.0 (IBM Corporation, Armonk, NY, USA).

3. Results

Table 2 shows the descriptive statistics of each item included in the original exploratory analysis.

Table 2. Descriptive statistics of items.

Item Mean SD Variance

1 3.606 1.054 1.113
2 2.846 1.085 1.178
3 2.973 0.947 0.899
4 3.353 0.990 0.982
5 3.280 0.983 0.968
6 3.206 0.957 0.917
7 2.840 0.948 0.900
8 2.873 1.119 1.252

SD: Standard Deviation.

The RULS method extracted a monofactorial structure for the questionnaire through
the explained variance based on eigenvalues [42] (Table 3) and the reliability of expected a
posteriori (EAP) scores [43].

Table 3. Items explained variance based on eigenvalues.

Variable Eigenvalue Proportion of Variance

1 3.382 0.483
2 0.959 0.137
3 0.820 0.117
4 0.705 0.100
5 0.510 0.072
6 0.389 0.055
7 0.232 0.033
8 0.160 0.020

Thus, no rotation method was selected due to the one-dimensional nature. The viability
of the EFA was analyzed by the sampling adequacy indices that provided good results
(KMO test = 0.771 and Bartlett test = 478.2; df = 28; p = 0.000). Table 4 reflects the loading
matrix for eight items and one factor.

Following the EFA, item 8 was excluded since its load was less than 0.60 and its
Kaiser’s single-variable measure of sampling adequacy (MSA) values were below 0.50.
Consequently, a factor structure of seven items grouped in one dimension was estab-
lished. Table 5 indicates the polychoric correlation matrix that defines the composition of
the questionnaire.
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Table 4. Loading matrix.

Item Factor

1. Do you consider that coaches have sufficient training to identify and
develop athletes for women’s canoeing in Spain? 0.523

2. Do you consider the current systems for the initiation and
development of women’s canoeing in your club to be effective? 0.591

3. Do you consider that there is a policy that links the
Clubs–Autonomous Federations and the Royal Spanish Canoe
Federation (RFEP) for the development of women’s canoeing in Spain?

0.520

4. Do you consider that the current competition programs are adequate to
develop women’s canoeing? 0.872

5. Do you consider that the structure of the competition program
encourages a progression in the development of canoe-women? 0.840

6. Do you consider the age at which female athletes are currently joining
canoeing in Spain to be appropriate? 0.594

7. Do you believe that current talent recruitment strategies encourage the
right type of athletes for women’s canoeing in Spain? 0.711

8. Do you consider that this sport has a low dropout rate of female
canoeists in Spain? 0.081

Note: These items are a literal translation into English for ease of reading, not a cross-cultural adaptation
into English.

Table 5. Polychoric correlation matrix for 7 items.

Items 1 2 3 4 5 6 7

1 1
2 0.393 1
3 0.258 0.113 1
4 0.371 0.500 0.417 1
5 0.288 0.392 0.440 0.738 1
6 0.207 0.386 0.221 0.446 0.401 1
7 0.399 0.282 0.398 0.460 0.537 0.480 1

Once the EFA was carried out and the structure of the scale was defined, the CFA was
conducted to assess the characteristics of the model (Figure 1).
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Table 6 shows the goodness-of-fit indices after developing the CFA from the structure
obtained in the EFA. The values reported an exceptional matching between the data and the
model [44]. NNFI and CFI over 0.95 represent an impeccable fit to the model. In addition,
the CMIN/DF index below 2 could be defined as suitable and chi-squared probability
with non-significant values is excellent. The RMSEA is between the appropriate limits and
RMSR could be considered extraordinary, as the values are less than 0.08.
Table 6. Goodness of fit indices.

Indices Values

NNFI 0.971
CFI 0.992

CMIN/DF 1.322
P (χ2) 0.227

RMSEA 0.046
RMSR 0.034

NNFI: non-normed fit index; CFI: comparative fit index; CMIN/DF: minimum discrepancy per degree of freedom;
P (χ2): chi-squared probability; RMSEA: root mean square error of approximation; RMSR: root mean square
of residuals.

Table 7 reflects reliability indicators for the single-dimensional structure composed by
seven items, evaluated by McDonald’s Omega.

Table 7. Reliability indices for each factor.

Indices Values

McDonald’s Omega 0.816

4. Discussion

The current study’s main contribution is an examination of the questionnaire’s psycho-
metric properties to assess canoeists’ perceptions of the Spanish sport system’s capacity for
talent development in women’s canoeing, as well as the construct validity and reliability
indicators for the ICF questionnaire in a sample of Spanish canoeists. The research found a
unidimensional factor structure with seven items and optimal goodness-of-fit indicators.
Additionally, McDonald’s Omega coefficient revealed a high level of consistency.

For several decades, talent management is a crucial aspect of administrative debate
and organizational practices [45]. Employee talent is one of an organization’s most pow-
erful intangible assets [46], therefore, resource-based organizations demonstrated that
specific assets inside an organization can provide dynamic skills that can be translated into
long-term competitive advantages, productivity and outstanding performance [47]. People,
actions and business activities’ inbound and outward logistics are all part of the sports
industry, making it a one-of-a-kind enterprise [48]. Therefore, taking a strategic human
resource management approach is critical. According to Lopez and his colleagues [49],
businesses increasingly need an organizational structure that encourages the creation and
use of new knowledge. What is more, gender quotas have not gained enough interest
as a talent management approach in the Asia Pacific area, according to Tatli and its part-
ners [50]. They believe it is necessary and legitimate to explore gender quotas as part of
the region’s talent management plan to delve into untapped female potential to overcome
talent shortages.

Regarding the results extracted from the scale, the great majority of the scores obtained
in the sample report are close to 3 (neither agree or disagree), showing the need perceived
by the professionals of this modality to find different formulas to promote women’s sports,
as previous research has already pointed out [51,52]. When it comes to decision-making
positions, women are a minority in most sports and in all countries. Twenty of the 52 sports
federations do not include women, and 46 of them have less than 25% female presence [53].
In terms of coaching, previous studies detected an under-representation of women in
sports coaching [54], determined by the poor self-efficacy perception by women athletes
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during their competitive stage that minimizes their willingness to become a coach later
on [55], preventing the transmission of this knowledge to new generations of competitors.
In sports development, and leaving aside the obvious and well-documented developmental
characteristics that differentiate men and women [56], the gender data gap represents an
unequal representation of women across multiple areas [57], hindering the generation and
application of valid knowledge in the development of female athletes. Considering that
public organizations play a fundamental role in the development of women’s sports at all
levels and that the presence or absence of women in sports activities is a global indicator of
their status in society [58], the incorporation of women in these positions is still very low
in comparison with the opposite gender explaining the lack of actions and statutes that
greatly promote the development of women’s sports [59].

Regarding the competition area, it should be understood that conception varies be-
tween genders, diminishing the sense of community in women [60], showing higher levels
of competitive anxiety and coping differently with sport performance-related stress [61];
it is therefore implied that it is necessary to remodel both the structure and the competition
system [62]. If the identification and development of talent in women’s sports is monitored,
there are several studies which focused on talent opportunity programs only in those
sports that are characterized by a high female participation [63,64]. Finally, there are many
barriers for young girls who want to take up a particular sport, such as the inexistence of
positive role models, insufficient opportunities and the bad quality of sports offered [65].
In addition, the environment must be considered, defined as social barriers to both the
influences [66] and the evaluation of their close environment [67].

There are various limitations to this study. The number of participants is restricted,
also the return rate of the emails sent is still unknown. The analysis presents a one-
dimensional structure with six covariances relating the items, which means the existence of
more than one latent variable, so the conclusions of this study should be taken with caution.
This is preliminary work, as instrument validation is a process that takes time to develop;
more evidence of the ICF’s psychometric qualities will be needed in the future. Therefore,
future research should greatly increase the sample size, analyzing people related to this
modality in different countries and including a larger number of items.

Moreover, this investigation does not use direct data collection techniques rather
than telephone or internet questionnaires, which provide more accurate findings [29].
Online surveys, on the other hand, provide the benefits of lowering expenses, moving
the interviewer in relation to the respondents, widening the sample, and simplifying data
collecting and processing from the researcher’s perspective. Recruiting a larger sample size
as a future line of research would be interesting to gain further data on the ICF’s merits.
The ICF could be used at the whole context of the canoeing-sport, and it may be interesting
for federations to analyze the beliefs of their professionals and develop new lines of action
regarding sports talent.

5. Conclusions

People involved in the sport of canoeing identify serious needs in terms of detection
and development of female talent at various scales, pointing out the importance of devel-
oping different lines of action at the institutional and sports level by all the people involved
in the decision-making process.

The present study represents a contribution to the literature by providing the vali-
dation of a questionnaire that, in a very simple way, allows a perceived first look at key
aspects in the production of talent within a sport system, such as the training of coaches,
the quality of the initiation and talent recruitment systems, the suitability of competition
programs and the synergies within the different levels of sport.

Therefore, this research provides a starting point for studies on the effectiveness and
efficiency of sport systems in different contexts. Thus, future research should increase the
knowledge in reference to this type of methodological tool that allows us to observe the intri-
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cacies of the sports system and characterize them, enabling the approach of improvements
that help the modality to have a greater visibility and a greater overall development.
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