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ABSTRACT

The purpose of this study was to analyze the effect that different types of
feedback had on psychological and performance variables as a function of an
athlete’s perception of his/her coach’s competence. A case study was
conducted with 33 soccer players randomly assigned to three experimental
conditions (positive and negative feedback and no feedback). Shot speed and
accuracy, competence valuation, perceived competence, autonomous
motivation and subjective vitality were measured. An a-level of .05 was
employed for all the analyses. Positive feedback group exhibited higher levels
of competence valuation, perceived competence of the player, autonomous
motivation, and well-being than the negative and neutral feedback groups only
in those subjects who had a high perception of the coach's competence. This
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effect was not observed in those with a low perception of coach competence. In
this respect, the players’ perception of coach’s competence could be a factor in
modulating the differences generated with regard to the type of feedback
received.

KEY WORDS: psicologia del deporte; entrenador; lider; tipo de feedback.
RESUMEN

El objetivo fue analizar el efecto de diferentes tipos de feedback sobre variables
psicolégicas y de rendimiento en funcion de la percepcion del deportista de la
competencia del entrenador. Se realizé un estudio de caso con 33 futbolistas
asignados aleatoriamente a tres condiciones experimentales (feedback positivo,
negativo y ausencia de feedback). Se midieron velocidad y precision de
lanzamientos a porteria, valoracidn de competencia, competencia percibida,
motivacion autbnoma y vitalidad subjetiva. Se empledé un nivel a de 0,05 para los
analisis. El grupo feedback positivo exhibié niveles mas altos de valoracién de
competencia, competencia percibida, motivacion autbnoma y bienestar, que los
de feedback negativo y ausencia de feedback, en sujetos con alta percepciéon de
competencia del entrenador. Este efecto no se observd en aquellos con baja
percepcion de competencia del entrenador. La percepcion del jugador sobre la
competencia del entrenador podria ser un factor en la modulacion de las
diferencias generadas en cuanto al tipo de feedback.

PALABRAS CLAVE: psicologia del deporte; entrenador; lider; tipo de feedback.

1 INTRODUCTION

Juan and David are two tennis players of comparable level, who train with the
objective of improving their performance. Juan perceives his coach to be
competent, empathetic and approachable. David, on the other hand, has been
thinking for months that his coach does not have confidence in him, lacks the
skills necessary to help him improve, and is not very competent. Against this
background, their coaches give the same feedback to both boys during a
training session: “Turn your body when you hit and don't get so far away from
the ball. Keep trying". Although the message they receive conveys the same
information, the way in which it is interpreted may be considerably different. Do
John and David perceive this feedback in the same way? Might the effect of the
feedback condition the athlete's perception of his coach's competence?

Numerous works related to motor or sports tasks have studied the effect that
feedback has on perceived competence (Amorose and Horn, 2000; Amorose
and Smith, 2003; Garcia et al., 2019; Nicaise et al., 2006), motivation (Barzouka
et al., 2015; Koka and Hein, 2005; Weidinger et al., 2016) and well-being
(Mouratidis et al., 2008). The intent is to establish a relationship between the
type of feedback or the orientation of the feedback, and different psychological
variables that may affect performance and learning. For decades studies have
shown that positive feedback generates higher levels of intrinsic motivation, and
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the early works of Deci (1972), were already pointing in this direction. From
those early studies to the present day, research has confirmed that a training
climate in which positive feedback predominates generates higher levels of
autonomous motivation and perceived competence (Allen, and Howe, 1998;
Deci et al., 1999; Amorose and Horn, 2000; Koka and Hein, 2005). Positive
feedback is considered to be any expression from the coach in which the
athletes are praised or encouraged. This feedback may be of a technical nature
or aimed at supporting the athlete, but in any case, it is oriented towards
encouragement (Carpentier and Mageau, 2013). In the variables of
performance or motor and sports learning, no such consistent differences have
been observed in terms of positive feedback as compared to other types of
feedback (Gernigon and Delloye, 2003; Krenn et al., 2013). The lack of
consistency regarding the effect of positive feedback on performance variables
may be the result of various factors such as the subjects' past experience or the
type of task employed, among others (Mouratidis et al., 2008).

Evidence in previous research is in favour of positive feedback, encouraging its
use by teachers and coaches (Horn, 2008). That said, in many of the designs of
these studies it has been a researcher and not the coach, who provided the
athletes with feedback. This can be observed in designs with more ecological
sports tasks such as serving in volleyball (Wulf et al., 2002), putting in golf (Le
Foll et al., 2008; Badami et al., 2012), shooting in handball (Garcia et al, 2019)
or hitting in badminton (Tzetzis and Votsis, 2006; Tzetzis et al., 2008); as in
various motor tasks in the laboratory: precision throwing with a non-dominant
hand (Avila et al., 2012; Saemi et al., 2012; Wulf et al., 2014) or balancing tasks
(Lewthwaite and Wulf, 2010). In these and other studies (Beedie et al., 2012;
Chiviacowsky and Wulf, 2005; Mouratidis et al., 2008), information about the
task was provided by the experimenter, or in the absence of such, by a
computer (Chiviacowsky and Wulf, 2005; Post et al., 2016). In many of these
studies, the effect of feedback being delivered by someone foreign to the
athlete is examined. This circumstance, however, is not particularly relevant in
real-life situations, namely in which athletes receive feedback concerning their
behaviour, and in which the coach plays a significant role.

The trainer-athlete relationship is built continuously and dynamically over
months, even years of training. This leads athletes to perceive their coaches as
more or less competent and, similarly, to develop affections and feelings of trust
or rejection. It is possible that this feedback effect is influenced by the existing
relationship between the coach and the athlete, or in other words, that the
athlete’s perception of the coach's feedback is a direct result of the relationship
that exists between the coach and the athlete. In recent years, different studies
have emphasized the value that athletes place on feedback from their coaches
based on this existing relationship (Amorose and Nolan-Sellers, 2016), and how
the effect of the feedback given may be influenced by the athlete's perception of
competence from his or her coach. In the study by Mouratidis et al. (2010), five
factors have been identified which condition the effectiveness of positive
feedback. Two of these five factors are related to the athlete's perception of his
coach: (1) the feedback is perceived as honest and (2) the provider of the
feedback is perceived as prestigious, reliable and competent. Accordingly,
different models of effective leadership in sport (Horn, 2008; Smoll and Smith,
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1989) condition the effect that feedback has on athletes' perceptions of that
information. It also depends on the individual characteristics of the athlete, such
as gender, age or past experience (Amorose and Horn, 2000; Black and Weiss,
1992).

Training is a socially complex activity in which the coach's ability to gain,
maintain and develop the confidence and respect of the athletes will narrow the
scope of his intervention (Horn, 1985; Nelson et al., 2014). Among other things,
one of the factors limiting performance as perceived by the athletes themselves
is a weak relationship with their coach (Greenleaf et al., 2001; Poczwardowski
et al., 2002; Hampson and Jowett, 2014). In this vein, according to a study by
Jowett and Cockerill (2003), feelings of closeness such as trust and respect,
and shared goal-oriented thinking such as common objectives, were key to
successful relationships between coaches and Olympic medalists. Goal
orientations are capable of accurately predicting the causes of being successful
or not, both in team sports (Sanchez, Sanchez-Sanchez et al., 2020) and
individual (Gémez-Lopez et al., 2020). In youth sport, likewise, the work of Stein
et al. (2012) suggests that the type and purpose of feedback is critical to
understanding the motivational climate generated in the coach-sport
relationship. Studies focused on the teacher-student relationship also showed
similar results (Sevil-Serrano et al., 2016). In summary, it seems that
empathetic behaviors displayed by the coach are associated with higher levels
of athlete satisfaction (Lorimer and Jowett, 2009), and therefore it is possible
that the feedback provided by the coach may be conditioned by how he/she is
perceived by the athletes. Different studies (Rascle et al., 2019; Tobin and
Raymundo, 2009) condition the effectiveness of feedback according to both the
experience of the person giving it and whether or not he or she belongs to the
group. These same studies find that expert sources are more influential than
non-expert sources. In addition to these aspects, others such as the training of
coaches, especially in the initiation stages, will be relevant (Pulido et al., 2016).

In light of the above, could the perception of competence that the athlete has of
his or her coach modulate the effect that the feedback provided has on the
player's perceived competence, autonomous motivation, well-being and task
performance?

The purpose of this study was to examine whether the perception of
competence that young expert soccer players had of their coaches conditioned
the effect of the feedback provided on psychological and performance variables
during a given task.

Based on previous studies (Mouratidis et al., 2008; Lorimer and Jowett, 2009;
Rascle et al., 2019) we expect that (1) the players receiving positive feedback
will present higher levels in the psychological and performance variables after
the intervention compared to negative and no feedback groups; (2) the players
who have a high perception of coach competence will present higher levels of
psychological and performance variables after the intervention compared to
players who have low perceived coach’s competence perception; (3) The
perceived coach’s competence will moderate the effect of feedback on
psychological and performance variables.
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2 METHODS
2.1 SAMPLE

A case study was conducted that represents an experimental group, and not
the entire population. Thirty-three football players participated in the study (Age:
M = 17.33 years, SD = 1.05). The players followed a similar training regime
including four weekly 90-minute training sessions, and a competition match
every Saturday. Inclusion criteria were: being an outfield player, having played
federation football for at least eight years and being free of injury during the four
months prior to data collection (Sanchez-Sanchez et al., 2017). None of the
participants had any experience in the prescribed task, and none of them were
aware of the experiment’s aim. The participants were only informed that they
were going to take part in a performance task. They were then assigned a
number and were randomly assigned to one of three feedback groups: positive
(n =12), negative (n = 12), and no-feedback (n = 9). The coaching staff of the
participating club granted permission to conduct the research and, before the
study began, the parents or guardians of the players signed the corresponding
informed consent forms outlining the procedures, risks and benefits associated
with participation in the study. The experimental design was conducted
according to the ethical standards of the Declaration of Helsinki.

2.2 INSTRUMENTS AND TASK

To record the speed of the ball in each of the shots, a radar gun (Sports Radar
SR3600) with + 0.44 m/s was used (Hernandez-Davo et al., 2014). The radar
was placed behind the player, and pointed in the direction of the target located
inside the goal (Figure 1).

A digital Panasonic SDR-H80 (Panasonic Corp., Osaka, Japan) camera was
placed opposite the goal at a distance of 20.5 m from the goal line and at a
height of 2.5 m. The center of the ball as it entered the goal was digitalized by
the computer software “Kinovea®©”, which identified the deviation of the shots
with respect to the goal. The point at which the ball entered the goal was
indicated digitally, and the coordinates of the actual position (for the deviation in
the X and Y axis) were calculated using the dimensions of the goal as a
reference. The accuracy was measured by mean radial error (MRE) (Van Den
Tillaar and Ettema, 2003). The MRE was obtained by digitizing and
transforming the shots at the goal into physical coordinates.
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Figure 1. Experimental setup, instrument, and measurements.
2.3 PROCEDURES

On the first day, the players completed the questionnaire of perceived coach’s
competence. Subsequently, they received information about the task and
implemented a standardized warm-up of 12 minutes before the test. To
measure the maximum shooting speed, each participant took five maximum
shots at the goal without any instruction regarding accuracy, and with a minute
of rest between each shot. The shot with the highest speed was selected from
the five attempts. On the second day, participants made 21 shots at the goal.
The instruction given to the participants was: "shoot the ball with as much
strength and precision as possible." The positive and negative feedback groups
received feedback every 3 attempts. The group without feedback performed 21
shots without receiving any feedback. Participants in the positive and negative
feedback groups received information every three shots (first feedback was
received after the third shot), regardless of their actual performance. The type of
feedback was positive feedback: "With shots like those you will be one of the
best" or "you are deviating very little, you are doing very well" (positive feedback
group), and negative feedback: "with shots like those you will be among the
worst" or "you are deviating a lot, you're performing pretty badly" (group of
negative comments). The coaches of the players were responsible for providing
feedback. The researchers gave them instructions on how to provide this
feedback. Participants were not allowed to be present when another person
was taking the test. At the end of the task, all participants were informed that
the feedback they received was pre-established and did not necessarily
coincide with their performance. Before and after completing the task, the
participants completed a questionnaire in a private room to evaluate the
different psychological variables that had been analyzed in the study.

2.4 MEASURES

Type of feedback. Three types of feedback were included in this study: positive,
negative and no-feedback.
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Perceived coach’s competence. This variable was measured using Athletes’
Perceptions of Coaching Competency Scale llI-High School Teams (APCCS II-
HST; Myers et al. (2010). Participants completed this scale only once and
before starting the task. This scale is comprised of fifteen items and exhibits
high reliability (Cronbach’s a = 0.87). A total score was obtained by adding up
the individual scores and dividing them by the number of items answered.
Possible scores ranged from 1 (= totally incompetent) to 7 (= totally competent).
After, participants were split into two groups the 50th percentile: (a) low coach’s
competence perception group for those participants scoring below the 50th
percentile and high coach’s competence perception group for those scoring
above.

Competence valuation. Competence valuation assesses the extent to which
individuals value good performance on an upcoming task. The variable was
measured with a three-item scale (Cronbach’s a = 0.79 before the shooting
task, and Cronbach’s a = 0.83 after the shooting task; ICC = 0.80): the two

items used by Elliot et al. (2000) were included as well.

Perceived competence. An adaptation of the five-items from the corresponding
subscale of the Intrinsic Motivation Inventory (McAuley et al., 1989) was utilized
to evaluate participants’ perceptions of competence in relation to the task
(Cronbach’s a = 0.70 before the shooting task and Cronbach’s a = 0.81 after
the shooting task; ICC = 0.64).

Autonomous motivation. To measure this construct, an adaptation of the
Autonomous Motivation subscale from the Spanish version of the Echelle de
Motivation dans les Sports (EMS; Nufiez et al., 2007 —Spanish version—) was
utilized. This subscale was selected from the study of Mouratidis et al. (2008).
The autonomous motivation score (Cronbach’s a = 0.91 before the shooting
task and Cronbach’s a = 0.95 after the shooting task; ICC = 0.82) was
determined by averaging intrinsic and identified motivation scores.

Subjective vitality. This variable was used in order to measure an individual's
well-being. An adaptation of the six-item version the Subjective Vitality Scale
(Bostic et al., 2000) was used (Cronbach’s a = 0.91 before the shooting task,
and a = 0.94 after the shooting task; ICC = 0.84). This variable was selected as
an index of well-being. Vitality assessed the extent to which participants felt
energetic and active in relation to the task of shooting.

For all scales and subscales, participants were asked to report their level of
agreement or disagreement with each of the three items on a 7-point Likert
scale ranging from 1 (= strongly disagree) to 7 (= strongly agree). A total score
was obtained by adding up the individual scores and dividing them by the
number of items answered. Possible scores ranged from 1 (= low competence
valuation, perceived competence, autonomous motivation, and/or subjective
well-being) to 7 (= high).

Subjective well-being. This variable was measured across two dimensions:
positive and negative affectivity. Both dimensions were assessed using the
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Spanish version of the Positive and Negative Affectivity Scale (PANAS; Sandin
et al., 1999 -original version: Watson et al., 1988-). This scale consisted of 20
items that describe feelings and emotions, of which 10 describe positive
affectivity (e.g., enthusiasm) and another 10 items measure negative affectivity
(e.g., irritable). A total score was obtained by adding up the individual scores
and dividing them by the number of items answered. Possible scores ranged
from 1 (= none) to 5 (= a lot). Good levels of reliability were obtained both in
positive affect (Cronbach’s a = 0.90 before the shooting task, and a = 0.93 after
the shooting task; ICC = 0.80) and negative affect (Cronbach’s a = 0.89 before
the shooting task, and a = 0.86 after the shooting task; ICC = 0.81).

Shooting speed. This variable was recorded in km/h for all 21 shots. To
calculate this percentage, the absolute value of the velocity t in km/h of each
participant’s shot was divided by their maximum shooting speed and then
multiplying the result by 100.

To measure individual maximum shooting speed, each participant performed
five standing maximal shots at the goal without any instructions as to accuracy,
and with one minute of rest between each shot. The shot with the highest speed
was chosen out of the five attempts.

Finally, performance percentage in relation to maximum shooting speed was
used to measure this variable. The 21 shots were divided in three sets: 1-3 (no
feedback for any group), 4-12 (positive and negative feedback groups started
receiving feedback), and 13-21 (positive and negative feedback groups kept
receiving feedback). A total score for each set was obtained by adding up the
individual performance percentages in relation to maximum shooting speed of
each shot and dividing them by the number of shots.

Shooting accuracy. The MRE was used to measure shooting accuracy. The
MRE was determined by measuring the average absolute distance from the
center of the target of the 21 shots. Again, the 21 shots were divided in three
sets (1-3, 4-12, and 13-21) and a total score for each set was obtained by
adding up the individual shooting accuracy scores of each shot and dividing
them by the number of shots.

2.5 STATISTIC ANALYSIS

An a-level of .05 was employed for all the analyses. Parametric repeated
measures MANOVA and ANOVA assumptions were tested. Based on
Royston's H test, the hypothesis that the data come from a multivariate normal
distribution can be rejected at the 5% significance level for psychological (H =
27.28, p = 0.003), and performance variables (H. = 14.79, p = 0.013). Shapiro-
Wilks tests rejected at the 5% significance level that the data came from a
univariate normal for good a number of the psychological and performance
variables: competence (W = 0.90, p = 0.004) and negative affect (W = 0.87, p <
0.001) before receiving feedback, autonomous motivation (W = 0.93, p = 0.042)
and negative affect (W = 0.92, p = 0.026) after the intervention, and shooting
accuracy at shots 1-4 (W = 0.93, p = 0.048) and 13-21 (W = 0.90, p = 0.004).
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Mauchly’s tests found sphericity violations in performance variables such as
shooting speed and shooting accuracy together (W =0.71, p = 0.011), and also
separately for shooting speed (W = 0.73, p = 0.018) and shooting accuracy (W
=0.70, p = 0.009). This test was not possible performed for psychological
variables (only two time points of measurement). In addition, Levene’s test of
equality of error variances resulted significant for different psychological (vitality
after receiving feedback —F (5, 27) = 2.70, p = 0.042— and positive affect before
receiving feedback —F (5, 27) = 2.63, p = 0.046-) and performance variables
(shooting accuracy at 4-12 shoots —F(5, 27) = 3.54, p = 0.014-).

Violations of multivariate normality sphericity, and homogeneity of error
variances assumptions, the small sample size, and the use of ordinal Likert-type
scales data required a semi-parametric and/or a non-parametric approach
(Friedrich et al., 2018; Gibbons, 1993; Konietschke et al., 2015; Noguchi et al.,
2012).

Currently, there is a lack of adequate alternatives to parametric tests in the
context of factorial designs when multivariate normality or equal covariance
matrices across groups may not be assumed, or these tests do not allow to
analyze interaction effects across within-subjects and between-subjects
variables. (Bathke et al., 2018). The parametric tests are not reliable or even
false if these assumptions are not met or impossible to verify (Noguchi et al.,
2012). However, in the context of repeated measures analyses, a semi-
parametric alternative for MANOVA (Friedrich et al., 2018) and ANOVA
analyses (Noguchi et al., 2012) have been developed recently. Subsequent
simulation studies have found a better performance of these tests than
MANOVA and ANOVA analyses when their assumptions are not met. For
example, the traditional MANOVA has been found to fail in meeting the Type |
error rate in small samples. Whereas Wilks’ Lambda yielded simulated levels
above 20% in several situations, these new procedures achieved simulated
levels of below 7% at nominal 5%-level. In addition, these analyses have also
found a good performance regarding Type |l error rate (Bathke et al., 2018).

The ‘MANOVA.RM’ package (Friedrich, Konietschke and Pauly, 2019) is
included in ‘R 4.0.1’ program. The RM function calculates the Wald-type statistic
(WTS) and ANOVA-type statistic (ATS) in a repeated measures design with an
arbitrary number of crossed whole-plot (between subjects) and sub-plot (within
subjects) factors. A resampling method based on wild bootstrap using
Rademacher weights were used in this study in order to improve the small
sample behavior of the test statistics. Thus, two semi-parametric repeated
measures MANOVA were performed to test the effect of feedback and
perceived coach’s competence on all the psychological and performance
variables at a multivariate level.

Follow-up nonparametric repeated measures ANOVA were performed to study
the effect of feedback and perceived coach’s competence separately for each
psychological and performance variable using an f1-Id-f1 function in the
software package ‘nparLD’ (Noguchi et al., 2012) included in ‘R 4.0.1’ program.
In the case of significant interaction effect, post hoc Tukey contrast effects of
psychological variables and performance between the three types of feedback
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for each time of measure were calculated using the function nparcomp of the R
package ‘nparcomp’ (Konietschke et al., 2019). Post hoc pairwise comparisons
between the different times of measure for each type of feedback group was
tested using a nonparametric studentized permutation analysis with 10000
repetitions (function npar.t.test.paired of the R package ‘nparcomp’) and a
Bonferroni correction for multiple comparisons (the observed p-values for each
comparison were multiplied by the number of comparisons). At last, Cliff's Delta
was used to measure the nonparametric effect size of pairwise comparisons
using the R package ‘effsize’ (Torchiano, 2019).

3 RESULTS

Descriptive information regarding the variables of this study can be seen in
Table 1.

Table 1. Median, quartiles 1 and 3, rank means, and sample size of psychological and
performance variables for coach’s competence, type of feedback, and time of measure.

Psy.chologlcal Perc':elved Feedback Time of Median Q1-Q3 Rank Mean
Variables CsC measure
Competence Low FO Before 4.25 4.25-4.50 27.50
Valuarion After 5.00 4.50-6.00 38.30
F- Before 4.50 3.87-5.25 28.14
After 4.25 3.62-5.12 26.00
F+ Before 4.62 4.50-5.50 35.50
After 4.87 4.56-5.56 35.67
High FO Before 4.50 4.25-4.87 30.12
After 3.87 3.31-4.12 13.50
F- Before 4.50 4.50-5-00 32.70
After 4.25 4.00-4.75 24.00
F+ Before 5.75 5.06-6.25 45.92
After 6.25 6.06-6.62 57.08
Perceived Low FO Before 3.80 3.40-4.40 28.20
Competence After 3.40 3.20-4.40 25.50
F- Before 4.60 4.20-4.60 41.86
After 4.00 3.20-4.50 27.79
F+ Before 4.30 3.90-4.55 32.50
After 4.20 3.65-4.75 34.83
High FO Before 4.40 4.05-4.65 38.12
After 3.40 3.15-3.75 17.62
F- Before 3.60 3.60-3.60 21.40
After 3.40 2.40-3.40 13.40
F+ Before 5.20 4.10-6.15 48.75
After 5.90 5.20-6.15 60.50
Autonomous Low FO Before 4.50 3.92-4.83 27.30
Motivation After 4.92 4.25-5.00 29.90
F- Before 4.42 4.29-4.62 27.36
After 4.33 3.62-4.67 21.00
F+ Before 4.87 4.48-5.15 33.33
After 4.96 4.85-5-19 37.00
High FO Before 4.46 4.27-4.54 22.25
After 3.59 3.02-4.08 12.75
F- Before 4.92 3.92-5.17 32.70
After 4.67 4.58-4.75 32.90
F+ Before 5.83 5.33-6.08 55.42
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After 6.08 6.02-6.09 60.67
Subjective Low FO Before 3.80 3.67-3.83 22.30
Vitality After 4.67 3.83-4.83 32.00
F- Before 417 3.92-5.25 33.43
After 417 2.83-5.25 28.93
F+ Before 4.42 4.21-4.75 32.33
After 4.42 3.87-5.08 31.58
High FO Before 3.87 3.23-4.62 25.62
After 3.33 2.50-4.25 17.50
F- Before 4.33 4.17-4.50 32.80
After 3.67 2.83-4.00 17.60
F+ Before 6.17 5.71-6.75 57.33
After 6.08 5.87-6.42 58.50
Psy.chologlcal Perc':elved Feedback Time of Median Q1-Q3 Rank Mean
Variables CsC measure
Positive Low FO Before 3.40 3.20-4.30 40.30
Affect After 3.70 3.70-3.90 39.60
F- Before 2.90 2.84-3.80 27.86
After 3.20 2.55-3.85 27.36
F+ Before 3.70 3.02-3.70 31.83
After 3.25 3.20-3.60 31.92
High FO Before 2.75 2.47-3.02 15.62
After 2.70 2.40-2.82 11.37
F- Before 3.60 3.20-3.80 37.40
After 3.00 2.40-3.10 18.00
F+ Before 4.05 3.92-4.32 51.83
After 4.45 4.17-4.57 57.75
Negative Low FO Before 1.20 1.10-2.10 26.80
Affect After 1.10 1.10-2.00 22.90
F- Before 1.80 1.75-3.80 39.86
After 2.00 1.70-2.25 42.07
F+ Before 1.55 1.32-2.00 34.67
After 1.45 1.40-1.72 33.33
High FO Before 1.10 1.07-1.12 11.12
After 1.20 1.15-1.27 18.25
F- Before 2.80 2.20-3.00 57.40
After 2.50 2.40-2.60 57.20
F+ Before 1.25 1.12-1.37 24.08
After 1.40 1.15-1.65 24.33
Performance Perc':elved Feedback Set of Median Q1-Q3 Rank Mean
Variables CsC shots
Throwing Low FO 1-3 77.14 76.92-77.78 37.60
Speed 4-12 75.56 73.86-78.85 38.20
13-21 74.60 72.80-80.66 38.80
F- 1-3 79.75 76.39-80.86 53.64
4-12 81.72 78.63-84.54 66.21
13-21 81.62 77.62-81.80 58.00
F+ 1-3 77.35 72.89-83.15 47.67
4-12 76.90 75.59-81.80 48.83
13-21 79.42 76.42-82.65 52.83
High FO 1-3 74.04 72.25-76.93 32.75
4-12 76.02 72.56-78.83 33.75
13-21 72.82 70.80-76.49 30.25
F- 1-3 76.57 75.00-76.97 36.60
4-12 75.76 74.59-81.73 42.00
13-21 78.22 75.66-80.98 4450
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F+ 1-3 80.52 78.90-82.39 62.00

4-12 81.20 79.96-82.83 68.42

13-21 78.72 75.66-80.98 7517

Throwing Low FO 1-3 194.10 182.30-206.80 59.40
Accuracy 4-12 155.70 152.30-186.90 46.80
13-21 221.90 181.20-214.40 67.20

F- 1-3 146.60 128.60-212.60 43.14

4-12 156.00 141.00-163.20 38.43

13-21 160.40 142.30-175.20 44.43

F+ 1-3 186.48 122.93-238.41 51.67

4-12 186.70 165.50-194.60 58.50

13-21 187.30 148.00-204.80 50.17

High FO 1-3 207.20 170.00-237.10 62.25
4-12 178.10 147.40-210.90 53.00

13-21 155.60 153.10-171.70 49.50

F- 1-3 186.92 123.00-247.67 51.60

4-12 159.20 124.10-248.40 50.00

13-21 167.30 151.10-216.60 54.40

F+ 1-3 143.10 118.40-250.80 44.33

4-12 177.60 140.90-192.50 46.50

13-21 167.30 151.10-216.60 42.50

Note: C’s C = Coach’s Competence; FO = No Feedback; F- = Negative Feedback; F+ = Positive
Feedback; Q = Quartile; n = Sample Size.

Two semi-parametric repeated measures MANOVA, one for psychological
variables and one for performance variables, were conducted. Regarding
psychological scores two sub-plot factors (psychological variables and before-
after the shooting task), and two whole-plot factors (feedback and perceived
coach’s competence) were entered in the analysis. Repeated measures
MANOVA yielded a multivariate effect in both tests (WTS and ATS) for
feedback (WTS: p = 0.028; ATS; p = 0.023) and psychological variables (WTS:
p <0.001; ATS; p < 0.001), and the feedback*coach’s competence interaction
(WTS: p =0.032; ATS; p = 0.029).

Considering performance scores, again, two sub-plot factors (performance
variables and set of shots), and two whole-plot factors (feedback and perceived
coach’s competence) were entered in the analysis. No significant effects were
found in the case of performance variables.

Six follow-up nonparametric repeated measures ANOVA with one sub-plot
factor containing three levels for performance variables (1-3 shots —baseline—,
4-12 shots, and 13-21 shots) and two levels for psychological variables (before
and after the shooting task), and two whole-plot factors with three levels for
feedback (positive, negative, and lack of feedback) and two levels for
perception of coach’s competence (low and high) were performed as a means
to study the impact of these factors on competence valuation, perceived
competence, autonomous motivation, subjective vitality, positive and negative
effect (psychological variables), shooting speed, and shooting accuracy
(performance variables).

First, the effects of feedback, coach's competence, and their impact on
psychological variables were analyzed. Feedback main effects were determined
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for all the psychological variables (see Table 2). The positive feedback group
showed higher levels than the other feedback groups in all psychological
variables, with the exception of the negative effect, which presented lower
levels than the negative feedback group alone. Also, the negative feedback
group showed higher levels of negative affect than the no-feedback group. No
significant time of measure or perception of the coach's competence main
effects was observed.

Table 2. Non-parametric repeated measures ANOVA-type models of psychological and
performance variables for each type of feedback, coach’s competence, time of measure and
their interaction.

Psychological Competence Competence Autonomous Vitality Positive  Negative Shooting Shooting
Variables Value motivation Affect Affect Speed Accuracy
F F F F F F F F
(df?) (df?) (df?) (df?) (df?) (df?) (df?) (df?)
Feedback 3.89° 8.04™ 9.27™ 7437  5.967 13.18™ 2.33 0.43
(1.92) (1.93) (1.98) (1.93)  (1.98) (1.98) (2.00) (1.88)
Coach’s Competence 0.14 0.15 2.1 1.07 0.06 0.1 0.04 0.01
(1.00) (1.00) (1.00) (1.00)  (1.00) (1.00) (1.00) (1.00)
Time 0.13 2.28 0.08 1.16 1.63 0.03 1.25 0.17
(1.00) (1.00) (1.00) (1.00)  (1.00) (1.00) (1.66) (1.60)
Feedback*Coach’s Competence 2.08 7.417 4.43 5217  10.43™ 3.38 1.42 0.42
(1.92) (1.93) (1.98) (1.93)  (1.98) (1.86) (2.00) (1.88)
Feedback*Time 1.91 3.25 1.13 1.58 2.33 0.11 0.58 0.41
(1.93) (1.97) (1.68) (1.78)  (1.93) (1.88) (3.23) (2.99)
Coach’s Competence*Time 2.48 0.02 0.07 2.61 1.27 0.96 0.12 0.23
(1.00) (1.00) (1.00) (1.00)  (1.00) (1.00) (1.66) (1.60)
Feedback*Coach’s 5.22" 1.55 1.33 1.1 2.15 0.76 0.30 0.33
Competence*Time (1.93) (1.97) (1.68) (1.78)  (1.93) (1.88) (3.23) (2.99)

Note: 2 The denominator of all df values is «; e.g. 1.96, «» a-level is set at 0.05; *p < 0.05, **p >
0.01, ***p > 0.001

Only one second-order interaction was significant regarding psychological
variables: feedback*perception of coach's competence*time of measure for
competence valuation (see Table 2). Post-hoc tests revealed that the positive
feedback group with a high perception of the coach's competence showed
higher levels of competence appraisal than the negative group and likewise with
the group with no feedback where the level of perception of the coach's
competence was also high after having received feedback. No feedback
differences were found in competence valuation for those who perceived their
coach’s competence as low. Before receiving feedback, no differences in
competence valuation were observed regarding feedback and/or coach's
competence (see Figure 2).
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Figura 2. Significant feedback*perception of coach’s competence*time of measure interaction:
relative treatment effects with 95% confidence intervals, post-hoc comparisons significance and
Cliff's Delta effect size.

Note: C’s C = Coach’s Competence; F- = Negative Feedback; FO = No Feedback; F+ = Positive
Feedback; A = Cliff's Delta effect size; N = Negligible; S = Small; M = Medium; L = Large; ns =
not significant; *, **, *** denotes significant differences between groups (p < 0.05, p < 0.01, and
p < 0.001 respectively)

The most consistent result of this study was the significant interaction of
feedback*coach's competence for players' perception of competence,
autonomous motivation, subjective vitality, and positive and negative affect (see
Table 2). Post hoc tests indicated differences among the three feedback groups
for those with a high perception of the coach's competence. In this regard, the
positive feedback group showed higher levels of perceived competence,
autonomous motivation, subjective vitality, and positive affect than those who
were assigned to the negative feedback group. The positive feedback group
also showed lower levels of negative affect than the negative group, while no
differences were found with respect to the no-feedback group. Likewise, the
negative feedback group showed lower levels of autonomous motivation and
higher levels of negative affect than the no-feedback group. No differences
between these two groups were observed regarding perceived competence,
subjective vitality, and positive affect. By contrast, no differences among the
three feedback groups for those with a low perception of the coach's
competence were observed in any variable.
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Figura 3. Significant feedback*perception of coach’s competence interactions: relative
treatment effects with 95% confidence intervals, post-hoc comparisons significance and Cliff’s
Delta effect size.

Note: C's C = Coach’s Competence; F- = Negative Feedback; FO = No Feedback; F+ = Positive
Feedback; A = Cliff's Delta effect size; N = Negligible; S = Small; M = Medium; L = Large; ns =
not significant; *, **, *** denotes significant differences between groups (p < 0.05, p < 0.01, and
p < 0.001 respectively).

A significant interaction of time* feedback was found for perceived competence.
Higher levels of perceived competence were observed among those who
received positive feedback in comparison with those who received negative
feedback (p < 0.01; A = 0.68 —large effect—) or did not receive any (p < 0.01; A
= 0.69 —large effect-).

Lastly, although no significant results were found in the MANOVA considering
performance variables and there is no need to use follow-up analyses, we also
conducted two follow-up nonparametric repeated measures ANOVA in order to
test if this result was consistent when shooting speed and accuracy were
analyzed separately. These two ANOVA included one sub-plot factor containing
three levels for performance variables (1-3 shots —baseline—, 4-12 shots, and
13-21 shots), and two whole-plot factors with three levels for feedback (positive,
negative, and lack of feedback) and two levels for perception of coach’s
competence (low and high). Again, no significant main or interaction effects
were found for any of the performance variables.

4 DISCUSSION

The purpose of this study was to analyze the effect of different types of
feedback on psychological and performance variables as a function of the
athletes' perception of their coaches' competence. With respect to the
psychological variables, the most consistent result indicates that, when both
times of measure were taken together, when the athletes perceived their
coaches as competent, the positive feedback group showed higher values of
autonomous motivation, perception of competence and well-being (greater
vitality and positive affect and reduced negative affect), than the negative and
neutral feedback groups. These results coincide with other studies in which
positive feedback presented higher levels in psychological variables similar to
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those studied here (Avila et al., 2012; Garcia et al., 2019; Nicaise et al., 2006;
Weidinger et al., 2016).

Differences were similarly detected between the neutral and negative feedback
groups which had a high perception of their coach's competence regarding
autonomous motivation and negative affect. In this sense, the neutral feedback
group showed higher levels of autonomous motivation and lower levels of
negative affect. In this respect, these results reinforce the idea exposed by
other studies (Le Foll et al., 2008; Mouratidis et al., 2008), where the orientation
of feedback can generate differences between athletes at both emotional and
motivational levels. As in other research (Brewer et al., 1991), adverse results in
the negative feedback group can also be observed here.

In these studies, however, the person responsible for providing feedback to the
students or athletes was not their coach or teacher, but rather a researcher
outside the teaching or training process and unknown to the participants. In our
design we decided to incorporate the coach as the person responsible for
providing feedback, understanding that he or she is a relevant figure in the
learning process (Amorose and Nolan-Sellers, 2016).

When players perceived their coaches as lacking in competence, none of the
three types of feedback, (positive, negative or no feedback), had any effect on
the psychological variables studied (perception of competence, autonomous
motivation and well-being). In this sense, as already suggested by Mouratidis et
al. (2010), it is possible that the perception of competence that athletes have
about their coaches modulates the effect of feedback. As with other studies that
analyze the effect of feedback according to the source of the feedback (Rascle
et al., 2019), it seems that its effect may be increased or mitigated by other
variables, in our case, the players' perception of their coaches' competence.
Our results are consistent with those presented by Amorose and Nolan-Sellers
(2016), in which the importance that adult softball players attributed to their
coaches conditioned the athletes' perception of competition. Thus, when
coaches were perceived as being of little importance, the comments they
provided had less effect on the athletes' perception of competence. Here, the
results found do not show a favorable effect of positive feedback when the
coach was perceived as lacking in competence (a question that does arise
when the coach is perceived as competent). It is possible that this variable
(coach's or educator's perception of competence) explains some results
obtained in other studies, where positive feedback had little effect on the
students' perception of competence (Drost and Todorovich, 2017).

It should be acknowledged, however, that the differences found between these
groups after analysing the trainer's feedback*competence interaction do not
show any variation between before and after the intervention, though this effect
does appear with respect to the competence valuation. In this case, only the
positive feedback group with a high perception of the trainer's competence
showed higher levels of competence valuation than the other post-intervention
feedback groups when no differences existed before the intervention. This
effect was not found among those participants who had a low perception of the
trainer's competence.
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To finish with the psychological variables, it is important to point out that the
player's perception of competence was indeed affected by the impact of the
feedback received without the coach's perception of competence playing a role.
In this sense, the positive feedback group presented higher levels of the
player's perceived competence than the other two feedback groups after the
intervention, while no differences existed before the intervention. This result is
consistent with multiple previous studies that have found a favourable effect of
positive feedback on the player's own perception of competence (e.g., Garcia et
al., 2019).

For the performance variables (speed and accuracy), no significant differences
were found in any of the conditions studied. Our results are consistent with
other studies in which the type of feedback provided to learners did not
generate changes in the learning or performance variables (Gernigon and
Delloye, 2003; Mouratidis et al., 2008; Krenn et al., 2013). For Mouratidis et al.
(2008), the change in psychological variables would not necessarily imply an
immediate increase in performance, hence this improvement could be observed
in the longer term.

5 CONCLUSIONS

Based on the hypotheses set, it can state that (1) the first hypothesis is
confirmed for player’s perceived competence; (2) the second hypothesis is not
confirmed; (3) the third hypothesis is confirmed for competence valuation,
although a significant interaction between feedback and competition is also
observed independently of the measurement point (before and after receiving
feedback). In this sense, those participants with a high perception of coach’s
competence presented differences in the psychological variables due to the
type of feedback received. Within this group, those who received positive
feedback showed higher scores in perceived competence, autonomous
motivation, vitality, and positive affect, whereas those who received negative
feedback presented higher scores in negative affect. By contrary, participants
with a low perception of coach’s competence did not present any significant
difference in any variable due to the type of feedback received.

The positive feedback group presents higher levels of competence valuation,
perceived players' competence, autonomous motivation, and well-being than
the negative and neutral feedback groups only in those who have a high
perception of the coach's competence. This effect was not observed in those
with a low perception of the coach's competence. In this sense, the perception
of competence of the coach could modulate the differences generated by the
type of feedback received.

Based on these findings, we advise coaches to provide positive feedback to
their athletes. We also encourage educators and coaches to consider the
variables that affect their competence as relevant, given that the way in which
they are perceived by their athletes will have a direct effect on the reception of
feedback provided.
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As with all studies, this one also presents limitations. Firstly, the sample size is
limited. A larger number of participants would have facilitated greater statistical
power and more diverse analyses. Secondly, the division between having a
high or low perception of the coach’s competence was established at the 50th
percentile, which implies that subjects close to the median can be categorized
into different groups without a large difference in the score between them. This
aspect is related to the sample size previously indicated.

With regard to future lines of research, we propose a design that modifies or
manipulates the subjects' perception of the competence of the person in charge
of applying the three types of feedback (positive, negative and no-feedback).
Similarly, it would be advisable to create designs in which the effect of the
feedback provided by the coach could be conditioned by the degree of previous
experience on the part of the subjects. Finally, we believe it is necessary to
continue exploring the effect that feedback has on the design, in which the
coach of the athletes is responsible for providing the feedback.
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