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Proper quality management of sports services requires knowledge of the needs,
perceptions, expectations, and emotions of users. Facial expressions provide relevant
information about the immediate perception of stimuli. The objective of this study was
therefore to analyze how a group of child users of sports services expressed their
satisfaction with the programs in which they participated through facial expressions
during an in-depth interview tailored to their age. Nineteen child users of a sports
organization (aged from 5 to 12 years) were interviewed, involving both qualitative and
quantitative analyses. The analysis of facial expressions was performed using Face
Reader v.6.1.10, which automatically analyzes eight categories of facial expressions
(six basic emotions, one neutral, and one unidentified). The data collection and
transformation procedures fully satisfied the requirement for flexibility and provide new
perspectives for incorporating data into the study of biopsychosocial factors in everyday
contexts using a Mixed-Methods approach. In addition, the generalizability analysis
itself, carried out to determine the levels of reliability, generalizability and precision of
the sample (with relative and absolute G indexes of between 0.86 and 0.93 for the three
analyses performed), was also a Mixed-Methods procedure.
Keywords: Mixed Methods, emotional quality, sports organizations, facial expressions, children

INTRODUCTION
Users of a sports service focus not only on how useful it is to them; an especially important issue
is how it is associated with the experience of an emotion (Fernando-García et al., 2020). Hence the
importance of evaluating the elements related to the pleasure experienced by the user, a factor that
is becoming increasingly important in assessing the quality of a service (Pérez-López et al., 2015).
In this sense, emotions play a very important role in sports practice and are emerging as a key facet
of user satisfaction in sports centers (Silla-Merchán et al., 2014; Pedragosa et al., 2015).
There are studies suggesting that in the practice of directed sports activities emotional
experience is a factor that can contribute to satisfaction with the activity practiced
and is more likely to promote future practice intentions (Lee et al., 2016). Satisfaction
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of emotion (Tomkins, 1962; Izard, 1977; Izard et al., 1990;
Ekman, 1992). Emotions can be caused by many things, such
as an unexpected situation, remembering or talking about a
past experience, or seeing the emotional reactions of another
person (Yu and Ko, 2017). Of all the emotions reflected in facial
expressions, six have been considered innate. These are known as
the basic emotions: joy, sadness, fear, disgust, surprise, and anger
(Ekman, 1993, 2003).
The work of Cameron et al. (2018), though conducted with
robots, discusses the influence of facial expressions according to
gender and its role in social relations. The importance of gender
in facial expressions has also been confirmed by Bachmann
et al. (2019), using FaceReader and a psychiatric population.
Terzis et al. (2013), estimating that FaceReader is capable of
measuring emotions with an effectiveness greater than 87%
during a CBA (Cognitive Behavioral Assessment), point out
that analysis by gender highlights the differences between the
spontaneous emotions of each gender.
There are various systems for measuring facial expressions,
but the most widespread and commonly used is the Facial Action
Coding System (FACS) (Ekman and Friesen, 1976). This system
assigns a number to each facial configuration, produced by
movements of a set of muscles, and these numbered individual
configurations are called action units (AU) (Ekman, 2003). It
also uses EMFACS, an acronym for “Emotion FACS,” based on
using the FACS to detect emotions through facial expression.
Both systems use hand coding.
This procedure certainly attributes an important role to
facial expression in emotional response, as reflected in the
facial feedback hypothesis (Tomkins, 1979), which postulates
that the activity of the facial muscles is mainly responsible
for emotional experience through a muscular sensory feedback
process, according to which facial expressions can evoke
emotional reactions in the person making them. This was a
starting point for the systematic study of facial expression, giving
functional value to the different facial muscles that could be used
as units of action to classify different emotions (Ekman, 2003).
Significant progress has been made in automated analysis of
facial expression. Over the past few decades, tools have been
developed that overcome the limitations of FACS coding. The
rapid development of information technology has enabled these
analyses to be carried out automatically, while achieving greater
validity, speed, and accessibility (Cootes et al., 2001; Viola and
Jones, 2001; Beumer et al., 2006; Valstar et al., 2011; Swinton and
El Kaliouby, 2012; Lewinski et al., 2014).
FaceReader is one of the tools used for the analysis of facial
expression of emotions (van Kuilenburg et al., 2005; Lewinski
et al., 2014), although there are others, such as AFFDEX and
FACET from iMotions (Stöckli et al., 2018). Recent studies have
indicated that this software is an effective tool for analyzing
emotions, with 90% accuracy (Loijens and Krips, 2013). A similar
degree of accuracy is achieved in the work of Terzis et al. (2013)
and Lewinski et al. (2014). FaceReader is an instrument that
allows automated direct observation of facial expressions. This
process can, in itself, be considered a Mixed Method (Anguera
and Hernández-Mendo, 2016). This study also uses a CONNECT
strategy of integrating qualitative and quantitative elements.

with the performance of a sporting activity, therefore, is not only
a cognitive phenomenon but also includes other determinants,
such as affective states (Wirtz and Bateson, 1999; Wirtz et al.,
2000; Martínez-Tur et al., 2001). Ries and Sevillano (2011) state
that positive emotions will encourage the intention to practice
sport and create a greater willingness to increase the frequency
and duration of that activity, whereas the opposite occurs
with negative emotions. Therefore, in the context of a sports
organization, knowing how emotional experiences influence
users and how they relate to satisfaction and the perceived quality
of services is a vital issue that has already been highlighted by
several authors (Bigné and Andreu, 2004; Jiang and Wang, 2006;
Ladhari, 2009; Ozgen and Duman Kurt, 2012).
It is especially important to include the study of emotions
in the user satisfaction process, because most services are based
on the experience of the users of a given service (Liljander and
Strandvik, 1997; Foxall and Greenley, 1999; Benkenstein et al.,
2003; Lewinski et al., 2016). For this reason, in conceptualizing
and measuring the quality of the service provided it is considered
important to differentiate between a hedonistic and a utilitarian
type of service. In the evaluation of a utilitarian service,
rational factors will have the greatest weight, while in the other
type, satisfaction with the service will be determined largely
by emotional responses (Jiang and Wang, 2006). From the
hedonistic perspective, the perception of quality will be associated
with the presence of pleasant or agreeable properties intrinsic to
the service being evaluated (Mano and Oliver, 1993). Following
this line of argument, an increasing number of authors have
raised the need to take account of the more emotional factors in
concepts of quality of service (Price et al., 1995; Gwinner et al.,
1998; Peiró et al., 2005; Potocnik et al., 2010).
To improve the emotional experience of users in
organizations, several issues need to be considered. For
example, interaction between workers and users will be of vital
importance, and good communication between them should
be encouraged if the experience of positive emotions is to be
increased (Ozgen and Duman Kurt, 2012; Romani et al., 2012).
Similarly, Molina-García et al. (2016) argue that it is essential to
create attractive activities and pleasant environments to foster a
more positive emotional experience and contribute to increasing
user satisfaction in sports organizations.
In this study we used the Three-Dimensional Model of Service
Quality (Sánchez-Hernández et al., 2009). This model posits three
facets of quality. (1) Functional quality of service refers to the
efficiency with which the core service is provided. This dimension
includes factors such as reliability, safety, and responsiveness. (2)
Relational or emotional service quality focuses on the emotional
factors (extras, genuine understanding, and empathy) related to
interaction during the service that go beyond the core service
and demonstrate affection and esteem toward the user. Finally,
(3) tangible factors refer to opinions of the more physical
or material elements that accompany the service, such as the
facilities or equipment used.
It is possible to ascertain the emotions of users by analyzing
their facial expressions, a subject that has been studied for more
than a century (Darwin, 1872/1998). This type of analysis has
been a fundamental guiding principle for the main theories
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plurality of children were observed, acting individually; (b)
isolated, because data were collected during a session for
each child, but each session was recorded in its entirety,
without interruption (intra-sessional monitoring); and (c) onedimensional, because the instrument of observation had only one
dimension (the eight categories established by FaceReader).

Mixed Methods have been defined by classical authors
as “the type of research in which a researcher or team of
researchers combines elements of qualitative and quantitative
research approaches (e.g., use of qualitative and quantitative
viewpoints, data collection, analysis, and inference techniques)
for the broad purposes of breadth and depth of understanding
and corroboration” (Johnson et al., 2007, p. 123). Mixed Methods
are used extensively in educational, psychological, sports, health,
and social contexts. They do not constitute a unitary whole;
the approaches are plural, but they converge in the essential
point: the term describes “a study that mixes or combines
quantitative and qualitative methods, techniques, concepts, or
language into a single study or series of linked studies,” as Fakis
et al. (2014, p. 139) define it. This core, however, is remarkably
broad, which is consistent with the extensive and intensive
deployment of the discipline (Anguera and Hernández-Mendo,
2015). The complementarity that Mixed Methods propose can be
implemented from a range of positions, guided by the designs
included in the scientific literature of recent years (Johnson
and Onwuegbuzie, 2004; Teddlie and Tashakkori, 2006, 2009;
Creswell and Plano Clark, 2007; Greene, 2007; Leech and
Onwuegbuzie, 2009; Morse and Niehaus, 2009; López-Fernández
and Molina-Azorín, 2011; Anguera et al., 2012, 2014; Guest,
2012) that have made it possible to establish three strategies
for integrating qualitative and quantitative elements: MERGE,
CONNECT, and EMBED.
The objective of this study was to evaluate the satisfaction
of a group of children with the sports programs in which
they participate by analyzing their facial expressions during an
interview conducted for this purpose.

Participants
A sample of 19 (n = 19) participants was obtained, of whom 8
were boys (42.10%) and 11 were girls (57.89%), aged between
5 and 12. They all participated in sports activities in Alcalá
la Real (Jaén, Spain): swimming, hockey, football, acrobatic
gymnastics, tennis, basketball, and rhythmic gymnastics. The
sampling was intentional, seeking to achieve stratification with
proportional allocation.
Parents were informed in advance of the recording of the
interviews and asked for their signed consent, in accordance with
the Helsinki Declaration (World Medical Association, 2013).
Approval was also obtained from the Ethics Committee of the
University of Málaga (No. 243; CEUMA Registry: 18-2015-H).

Instruments
The individual interviews were conducted with questions
about the sports activities, the instructor, the equipment, the
sports facility/space, and the organization. The questions were
formulated following the Three-Dimensional Model of Service
Quality (Price et al., 1995; Sánchez-Hernández et al., 2009).
The individual interviews were recorded with a Sony HDRCX505VE digital camera. Facial recognition of emotions was
performed using FaceReader software (Noldus, 2015), version
6.1.10. FaceReader is a program for analyzing facial expression.
It can detect emotional expressions of the face, identifying eight
configurations, six related to basic emotions (happy, sad, angry,
surprised, scared, and disgust), a neutral and one that does not
identify the six emotions indicated above (unidentified). It also
detects movements of the face (right and left, opening and closing
the eyes, opening and closing the mouth, raising and lowering
the eyebrows). It recognizes a face and then models it in three
dimensions and finally analyzes it to classify the emotions that
the person expresses.
The software used, in addition to FaceReader, was the
SDIS-GSQ program (Bakeman and Quera, 2011) for sequential
analysis, the Hoisan coding and analysis program (HernándezMendo et al., 2012) to carry out the analysis of polar coordinates,
the SAS statistical program v.9.1 (Schlotzhauer and Littell,
1997; SAS Institute Incorporated, 1999) to analyze variance
components, the SAGT program (Hernández-Mendo et al., 2016)
to perform generalizability analyses, and the Theme program
(Pattern Vision Ltd and Noldus Information Technology, 2004)
for calculating T- patterns.

MATERIALS AND METHODS
Design
We designed a systematic direct observational study (Anguera
et al., 2017) to analyze in-depth interviews with children
in a sports context. The Mixed-Methods approach involves
the collection, analysis, and interpretation of qualitative and
quantitative data for the same purpose and within the same study.
Systematic observation of child users in a sports organization
was carried out as a system integrating quantitative and
qualitative analysis and satisfying both the rigorous standards
of scientific research and the flexibility required to study the
unstructured ecological context of a sports organization (Plano
Clark et al., 2015; Portell et al., 2015; Anguera and HernándezMendo, 2016). Integrating quantitative and qualitative data can
dramatically increase the value of research with Mixed Methods
(Fetters et al., 2013).
In this case, the methodological approach must be extremely
rigorous, since these are situations in which the substantive areas
merge with the multiple realities of everyday life. Considering
the nature and requirements of the study, they justified the use
of a Nomothetic/Isolated/One-dimensional observational design,
corresponding to quadrant III of the designs in observational
methodology (Anguera et al., 2001, 2011; Sánchez-Algarra and
Anguera, 2013). The design was (a) nomothetic, because a
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Individual interviews were conducted with each of the children
separately. To capture the face properly, the video camera was
placed on the tripod, so that it could focus on the children’s
faces. Natural lighting was used and in no case was there any
additional lighting.
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Subsequently, two types of analysis were performed based on
the FaceReader results, T-patterns, and polar coordinate analysis.

The duration of each individual interview was adjusted to
each child’s attention span and ability to concentrate, allowing
for a detailed description of their experiences as a participant in
sports activities.
Once the facial expressions had been coded using FaceReader
software, the data were transformed into code matrices
containing purely qualitative information (Anguera et al.,
in press). This transformation is achieved by organizing
the dominant emotion into a single column ready for
quantitative analysis.

T-Pattern Analysis
T-pattern analysis is an analytic technique in the field
of observational methodology that makes it possible to
detect T-patterns (regular behavioral structures) using THEME
software, which analyzes observational data in search of critical
interval relationships in an upward direction, from a simple
T-pattern (two events that are related at a first level) to complex
T-patterns (comprising a number of events related at various
levels) (Magnusson, 1996, 2000, 2018).
The assumption underlying the T-pattern detection method
is that complex human behaviors have a temporal structure
that cannot be fully detected through traditional observational
methods or mere quantitative statistical logic (Magnusson, 1996,
2000, 2018). By detecting T-patterns, or time patterns, this
method can detect structural analogies across many different
levels of organization and allow a major shift to be made from
quantitative to structural analysis.
T-pattern detection studies have been carried out in many
different scientific fields and also in the field of sport (Borrie
et al., 2002; Chaverri et al., 2010; Gutiérrez-Santiago et al., 2013;
Lapresa et al., 2013a,b, 2015; Zurloni et al., 2014; Tarragó et al.,
2015; Aragón et al., 2016). Furthermore, T-pattern detection has
wide applicability in many fields, such as the study of emotions
(Merten and Schwab, 2005) and education (Castañer et al., 2013;
Suárez et al., 2018), etc.
Since human behavior observation records have a temporal
and sequential structure, an analytic tool that can describe
this structure can only enhance understanding of the target
behavior(s). For instance, the discovery of hidden T-patterns
could help coaches to better predict the behavior of competitors
through an integrated system allowing greater depth of analysis.
The calculations of the methods used in this study were
made with the THEME v.6 Edu (T-pattern detection) program
(Magnusson, 1996, 2000, 2018), which is available free of charge.

RESULTS
First, a variance components analysis was performed for
estimation of normality. We decided to perform a least-squares
variance analysis (VARCOM Type I) and a maximum likelihood
(GLM) components analysis and check whether the error
variance was the same in the two procedures. A three-faceted
model [y = s| p| e] was used, where s = sex, p = person, and
e = emotion. The error variance with the two procedures proved
to be equal (GLM error = 34159.14021/VARCOMP error = 34159
for the model without interactions, and zero for the model with
interactions). With these estimated results showing the equality of
error variance in both a least-squares and a maximum-likelihood
procedure, it can be assumed that the sample is linear, normal,
and homoscedastic (Hemmerle and Hartley, 1973; Searle et al.,
1992).
Subsequently, a generalizability analysis with a crossed
design was performed on the [s][e]/[p] model and it was
shown that the relative G index (reliability) = 0.95 and
the absolute G index (generalizability) = 0.94 (see Table 1)
(Blanco-Villaseñor et al., 2014).
Another generalizability analysis with a crossed design was
then performed, first by gender, with model [e]/[p], where
e = emotion and p = participants. For girls, the relative G
(reliability) = 0.92 and absolute G (generalizability) = 0.90. In
boys, values of relative G coefficient (reliability) = 0.87 and
absolute G (generalizability) = 0.85 were obtained (see Table 1)
(Blanco-Villaseñor et al., 2014).

Analysis of Polar Coordinates
Polar coordinate analysis was proposed by Sackett (1980) and
optimized through the “genuine retrospectivity” technique of
Anguera (1997), which improves on Sackett’s original approach.
This technique makes it possible to achieve a drastic reduction
of data and a vectorial representation of behavior in the
interrelations between the different categories that make up the
proposed taxonomic system (Hernández-Mendo and Anguera,
1999; Gorospe and Anguera, 2000).
The technique is based on a sequential analysis of the
prospective (Sackett, 1980) and retrospective delays in the
successive behaviors that occur, using the genuine technique
(Anguera, 1997). The values derived from the calculation of the
conditioned probability will make it possible to obtain the Zsum
parameter:

TABLE 1 | Models used in generalizability analysis.
Name of the values

Model
[s]
[e]/[p]

Model
[e]/[p] for
girls

Model
[e]/[p] for
boys

s

(2; INF)

p

(19;
INF)

(11; INF)

(8; INF)

e

(8; INF)

(8; INF)

(8; INF)

304

88

64

0.957

0.929

0.876

Total number of observations
Relative G coefficient
Absolute G coefficient

0.946

0.908

0.855

Relative error

6.151

18.031

39.711

Absolute error

7.737

23.815

47.718

Standard deviation of relative error

2.480

4.246

6.302

Standard deviation of absolute error

2.781

4.880

6.908
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where n is the number of delays (Cochran, 1954). The
distribution of this Zsum parameter has a mean equal to zero
and a standard deviation equal to one. By obtaining these values,
we establish the interrelational behavior map or polar coordinate
map (Gorospe and Anguera, 2000). In order to produce the
behavioral maps, the value of the vectors needs to be determined
(they must be equal to or greater than 1.96 to be considered
significant). The modulus or length of the radius is obtained from
the square root of the sum of the square of the Zsum of the X
(forward) and the square of the Zsum of the Y (backward):
q
Radius = x2 + y2

In order to have evidence of both recurrences, polar
coordinate analysis was applied, carried out on a transitory basis
from the two existing possibilities.

Surprised/neutral relationship
On the one hand, surprised was considered as a focal behavior and
neutral as conditioned, making them activate each other, since the
neutral vector is in Quadrant I. And on the other hand, neutral
was considered as a focal behavior and surprised as conditioned,
also leading to their mutual activation, since the surprised vector
is in Quadrant I (Table 2).

Unknown/happy relationship
On the one hand, unknown was considered as a focal behavior
and happy as conditioned, making them activate each other, since
the happy vector is in Quadrant I. And on the other hand, happy
was considered as a focal behavior and unknown as a conditioned
behavior, also causing them to activate each other, since the
unknown vector is in Quadrant I (Table 3).
As indicated above, the vectors of Quadrant I show the
existence of reciprocal activation relationships between the focal
behavior and the corresponding conditioned behavior.

The angle of the vector (ϕ) (which will depend on the quadrant
in which it is found) marks the nature of the relationship
(Castellano and Hernández-Mendo, 2003). This angle (ϕ) is
calculated as:
Arc sine of Y
φ=
Radius
Polar coordinate analysis also has wide applicability in several
fields of knowledge, such as clinical psychology (Arias-Pujol and
Anguera, 2017; Rodríguez-Medina et al., 2018), sports (LópezLópez et al., 2015; Morillo-Baro et al., 2015; Morillo et al., 2017;
Menescardi et al., 2019), environmental psychology (Pérez-Tejera
et al., 2018), etc.

Boys
The boys’ records were analyzed with the THEME program
to detect T-patterns that show the structure of emotional
transitions. The T1 pattern obtained (Figure 2) has the following
structure: [(happy unknown)(happy neutral)].
There is a clear recurrence between happy and unknown
expressions, as well as between neutral and happy.
In order to have evidence of both recurrences, polar
coordinate analysis was applied on a transitory basis from the two
existing possibilities.

Girls
The girls’ records were analyzed using the THEME program
to detect T-patterns that show the structure of emotional
transitions. The T-pattern 1 obtained (Figure 1) has the following
structure: {happy [(surprised neutral)(unknown happy)]}.
There is a clear recurrence between surprised and neutral, as
well as between unknown and happy.

FIGURE 1 | T-pattern 1 for girls (significance level = 0.005; minimum number of occurrences = 30).
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TABLE 2 | Polar coordinate analysis focusing on surprised/neutral and neutral/surprised relationships, corresponding to the girls’ records.
Search for relationships between surprised and neutral
Parameters (focal behavior: surprised)
Category

Vector
Quadrant

Prospective

Retrospective

Length

Angle

Emotion_unknown

III

−4, 47

−3, 62

5, 75 (*)

Emotion_neutral

I

2, 55

2, 76

3, 76 (*)

47, 22

Emotion_happy

III

−0, 6

−2, 31

2, 38 (*)

255, 5

218, 99

Emotion_sad

I

0, 61

0, 65

0, 89

46, 75

Emotion_disgusted

III

−2, 37

−1, 52

2, 81 (*)

212, 65

Emotion_scared

II

−0, 24

1, 36

1, 38

99, 89

Emotion_angry

III

−1, 61

−1, 61

2, 27 (*)

224, 95

253, 76

Search for relationships between neutral and surprised
Parameters (focal behavior: neutral)
Emotion_unknown

III

−0, 83

−2, 84

2, 96 (*)

Emotion_surprised

I

2, 76

2, 55

3, 76 (*)

42, 78

Emotion_happy

I

1, 07

2, 24

2, 49 (*)

64, 51

Emotion_sad

I

3, 11

3, 99

5, 06 (*)

52, 12

Emotion_disgusted

III

−1, 89

−1, 56

2, 45 (*)

219, 53

Emotion_scared

II

−0, 38

0, 12

0, 4

162, 57

Emotion_angry

I

0, 01

0, 57

0, 57

89, 01

The meaning of ∗ is a significant vector (z ≥ 1.96, p ≤ 0.05).

of the services provided to users and their satisfaction
with them (Peiró et al., 2005; Jiang and Wang, 2006;
Potocnik et al., 2010).
The study integrates the data from interviews focusing on
facial expressions, recorded sequentially using FaceReader, with
quantitative data analysis techniques, such as T-pattern detection
and polar coordinate analysis and is thus recognizable as a
Mixed-Methods approach. Generalizability analyses were also
performed to establish the reliability and generalizability of the
data collected. The results obtained were satisfactory and indicate
not only that the sample is adequate in terms of reliability, but
also that the results can be generalized, in relation both to the
total sample and to the sample by gender.
In general terms, this study has detected recurrences that
serve as a basis for checking the relationships between the
respective codes of emotional states by polar coordinate analysis,
with the dual intention of assessing the relationship between
the two analytic techniques and establishing the differential
profiles of boy and girl users. The results are relevant for
several reasons.
First, there is an important correspondence between the
results of the T-pattern analysis and those of the polar
coordinate analysis. The data show considerable congruence
between the dyadic relationships detected in the T-pattern

Happy/unknown relationship
On the one hand, happy was considered as focal behavior
and unknown as conditioned, making them activate each other,
since the unknown vector is in Quadrant I. And on the other
hand, unknown was considered as focal behavior and happy as
conditioned behavior, again leading them to activate each other,
since the happy vector is in Quadrant I (Table 4).

Neutral/happy relationship
On the one hand, neutral was considered as focal behavior and
happy as conditioned, making them activate each other, since the
happy vector is in Quadrant I. And on the other hand, happy was
considered as focal behavior and neutral as conditioned behavior,
also leading them to activate each other, since the neutral vector
is in Quadrant I (Table 5).

DISCUSSION
The aim of this study was to assess satisfaction with sports
programs in which a group of children participated. For
this purpose, interviews were recorded and facial expressions
were analyzed. This is in line with previous work that has
highlighted the importance, from a hedonistic perspective, of
analyzing emotional factors in order to assess the quality
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TABLE 3 | Polar coordinate analysis centered on unknown/happy and happy/unknown, corresponding to the girls’ records.
Search for relationships between unknown and happy
Parameters (focal behavior: unknown)
Category

Quadrant

Vector
Prospective

Retrospective

Length

Angle

Emotion_neutral

III

−2, 84

−0, 83

2, 96 (*)

196, 24

Emotion_surprised

III

−3, 62

−4, 47

5, 75 (*)

231, 01

Emotion_happy

I

1, 08

0, 77

1, 32

35, 5

Emotion_sad

III

−4, 44

−5, 21

6, 84 (*)

229, 56

Emotion_disgusted

I

5, 23

4, 45

6, 87 (*)

40, 35

Emotion_scared

III

−1, 7

−3, 16

3, 59 (*)

241, 67

Emotion_angry

I

3, 46

2, 12

4, 06 (*)

31, 53

Search for relationships between happy and unknown
Parameters (focal behavior: happy)
Emotion_unknown

I

0, 77

1, 08

1, 32

54, 5

Emotion_neutral

I

2, 24

1, 07

2, 49 (*)

25, 49

Emotion_surprised

III

−2, 31

0, 6

2, 38 (*)

194, 5

Emotion_sad

III

−4, 33

−4, 29

6, 1 (*)

224, 75

Emotion_disgusted

IV

0, 12

−0, 27

0, 3

293, 06

Emotion_scared

I

2, 43

0, 99

2, 62 (*)

22, 2

Emotion_angry

III

−0, 59

−0, 59

0, 84

225, 28

The meaning of ∗ is a significant vector (z ≥ 1.96, p ≤ 0.05).

The T-pattern for boys shows a clear relationship between
happy and unknown emotional states. The relevant polar
coordinate analysis was performed taking the first element of
each dyad (happy and unknown) as focal and the second element
(unknown and happy) as conditioned behavior in Quadrant
I, which involves mutual activation. There is also a clear
relationship between neutral and happy emotional states. The
relevant polar coordinate analysis was performed considering the
first element of each dyad (neutral and happy) as focal and the
second element (happy and neutral) as conditioned behavior in
Quadrant I, again involving mutual activation.
As can be seen, the emotional states prioritized by girls
and boys partially coincide. However, they do show some
peculiarities that characterize each gender and suggest
differentiated emotional experiences. This phenomenon has
already been highlighted in previous studies, which is consistent
with the results obtained in this research (Terzis et al., 2013;
Bachmann et al., 2019). The close relationship between the happy
and unknown emotions is significant in both groups, and we

analysis and the analysis of polar coordinates, as suggested by
the results of previous studies (Castañer et al., 2017; Santoyo
et al., 2017; Tarragó et al., 2017; Escolano-Pérez et al., 2019;
Portell et al., 2019).
Second, the profiles found in boys and girls have
some convergent features and others that suggest gender
differences. In the T-pattern for girls, a clear relationship
can be observed between the emotional state of surprise and
neutrality. The analysis of the respective polar coordinates was
performed taking the first element of each dyad (surprised
and unknown) as focal and the second element (neutral
and happy) as conditioned behavior in Quadrant I, which
involves mutual activation. There is also a clear relationship
between unknown and happy emotional states. The relevant
polar coordinate analysis was performed considering the
first element of each dyad (unknown and happy) as focal
and the second (unknown and happy) as conditioned
behavior in Quadrant I, again involving mutual activation
(Codina et al., 2016).
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FIGURE 2 | T-pattern 1 for boys (significance level = 0.005; minimum number of occurrences = 30).

TABLE 4 | Polar coordinate analysis centered on happy/unknown and unknown/happy, corresponding to the boys’ records.
Search for relationships between happy and unknown
Parameters (focal behavior: happy)
Category

Quadrant

Vector
Prospective

Retrospective

Length

Angle

Emotion_unknown

I

2, 78

4, 44

5, 24(∗)

Emotion_neutral

I

3, 02

0, 31

3, 03 (*)

57, 94
5, 83

Emotion_surprised

III

−8, 83

−7, 76

11, 7 (*)

220, 99

Emotion_sad

III

−3, 87

−3, 5

5, 22(∗)

222, 18

Emotion_disgusted

II

−0, 16

1, 18

1, 19

97, 76

Emotion_scared

I

0, 41

0, 13

0, 43

17, 18

Emotion_angry

II

−0, 12

0, 96

0, 96

97, 27

Search for relationships between strange and happy
Parameters (focal behavior: unknown)
Emotion_neutral

II

−2, 5

0, 14

2, 5 (*)

176, 8

Emotion_surprised

III

−7, 19

−6, 97

10, 02 (*)

224, 11

Emotion_happy

I

4, 44

2, 78

5, 24 (*)

32, 06

Emotion_sad

III

−3, 77

−4, 33

5, 75 (*)

228, 96

Emotion_disgusted

IV

0, 14

−1, 33

1, 34

276, 12

Emotion_scared

III

−1, 57

−3, 17

3, 54 (*)

243, 64

Emotion_angry

I

1, 37

0, 18

1, 38

7, 43

The meaning of ∗ is a significant vector (z ≥ 1.96, p ≤ 0.05).
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TABLE 5 | Polar coordinate analysis centered on neutral/happy and on happy/neutral, corresponding to the boys’ records.
Search for relationships between neutral and happy
Parameters (focal behavior: neutral)
Category

Quadrant

Vector
Prospective

Retrospective

Length

Angle

Emotion_unknown

IV

0, 14

2, 5

−2, 5 (*)

273, 2

Emotion_surprised

I

3, 59

3, 06

4, 72 (*)

40, 46

Emotion_happy

I

0, 31

3, 02

3, 03 (*)

84, 17

Emotion_sad

I

1, 67

1, 11

2, 01 (*)

33, 58

Emotion_disgusted

I

0, 74

1, 32

1, 52

60, 62

Emotion_scared

II

−0, 99

0, 28

1, 03

164, 19

Emotion_angry

I

0, 35

0, 35

0, 49

44, 85

57, 94

Search for happy/neutral relationships
Parameters (focal behavior: happy)

Emotion_unknown

I

2, 78

4, 44

5, 24 (*)

Emotion_neutral

I

3, 02

0, 31

3, 03 (*)

5, 83

Emotion_surprised

III

−8, 83

−7, 76

11, 7 (*)

220, 99

Emotion_sad

III

−3, 87

−3, 5

5, 22 (*)

222, 18

Emotion_disgusted

II

−0, 16

1, 18

1, 19

97, 76

Emotion_scared

I

0, 41

0, 13

0, 43

17, 18

Emotion_angry

II

−0, 12

0, 96

0, 96

97, 27

The meaning of ∗ is a significant vector (z ≥ 1.96, p ≤ 0.05).

consider that the contextual situation in the in-depth interview
could explain the specific nature of the emotions related to
sports practice.
One of the recurring expressions throughout the analysis is
“happy,” in both girls and boys. This fact is consistent with the
research conducted in relation to the Three-Dimensional Model
of Service Quality (Sánchez-Hernández et al., 2009), which is
concerned with emotional service quality focused on interaction
during service and which shows affection and esteem for the user.
The limitations of this study lie in the sampling. It would
be valuable to sample over different cities and to increase the
age range. In relation to Mixed-Methods strategies, the use
of a MERGE strategy in addition to a CONNECT strategy,
with content analysis, would give the study greater power
and flexibility.

ETHICS STATEMENT
The studies involving human participants were reviewed and
approved by 18-2015-H (Ethics Committee of the University of
Malaga). Written informed consent to participate in this study
was provided by the participants’ legal guardian/next of kin.

AUTHOR CONTRIBUTIONS
All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

FUNDING
The authors gratefully acknowledge the support of a Spanish
government subproject Integration ways between qualitative
and quantitative data, multiple case development, and synthesis
review as main axis for an innovative future in physical activity
and sports research [PGC2018-098742-B-C31] (Ministerio de
Ciencia, Innovación y Universidades, Programa Estatal de

DATA AVAILABILITY STATEMENT
The datasets generated for this study are available on request to
the corresponding author.

Frontiers in Psychology | www.frontiersin.org

9

July 2020 | Volume 11 | Article 1199

Morales-Sánchez et al.

Emotional Quality in Sports Organizations

Generación de Conocimiento y Fortalecimiento Científico
y Tecnológico del Sistema I+D+i), that is part of the
coordinated project new approach of research in physical activity
and sport from mixed methods perspective (NARPAS_MM)
[SPGC201800X098742CV0].

ACKNOWLEDGMENTS

REFERENCES

preliminary data. J. Sport Sci. 20, 845–852. doi: 10.1080/0264041023206
75675
Cameron, D., Millings, A., Fernando, S., Collins, E. C., Moore, R., Sharkey, A.,
et al. (2018). The effects of robot facial emotional expressions and gender on
child-robot interaction in a field study. Connect. Sci. 30, 343–361. doi: 10.1080/
09540091.2018.1454889
Castañer, M., Barreira, D., Camerino, O., Anguera, M. T., Fernandes, T., and
Hileno, R. (2017). Mastering goal scoring: T pattern detection and polar
coordinate analysis of the motor skills used by Lionel Messi and Cristiano
Ronaldo. Front. Psychol. 8:741. doi: 10.3389/fpsyg.2017.00741
Castañer, M., Camerino, O., Anguera, M. T., and Jonsson, G. K. (2013). Kinesics
and proxemics: communication of expert and novice PE teachers. Qual. Quant.
47, 1813–1829. doi: 10.1007/s11135-011-9628-5
Castellano, J., and Hernández-Mendo, A. (2003). El análisis de coordenadas polares
para la estimación de relaciones en la interacción motriz en fútbol [The analysis
of polar coordinates for the estimation of relationships in motor interaction in
football]. Psicothema 15, 569–574.
Chaverri, J., Camerino, O., Anguera, M. T., Blanco-Villaseñor, A., and Losada, J. L.
(2010). Interaction contexts in football: T. pattern detection. Rev. Educ. Fís.
Desp. Saúde 2, 69–92.
Cochran, W. G. (1954). Some methods to strengthen the common tests. Biometrics
10, 417–451. doi: 10.2307/3001616
Codina, N., Pestana, J. V., Balaguer, I., and Castillo, I. (2016). Ellas a estudiar y
bailar, ellos a hacer deporte: un estudio de las actividades extraescolares de los
adolescentes mediante los presupuestos de tiempo [Girls, study and dance; boys,
play sports!: a study of the extracurricular activities of adolescents through time
budget]. Cuad. Psicol. Dep. 16, 233–242.
Cootes, T. F., Edwards, G. J., and Taylor, C. J. (2001). Modelos de apariencia activa.
IEEE T. Pattern Anal. 23, 681–685. doi: 10.1109/34.927467
Creswell, J. W., and Plano Clark, V. L. (2007). Designing and Conducting Mixed
Methods Research. Thousand Oaks, CA: Sage.
Darwin, C. (1872/1998). The Expression Of Emotion In Man And Animals (With
Introduction, Afterword, And Commentaries by P. Ekman). New York, NY:
Oxford University.
Ekman, P. (1992). An argument for basic emotions. Cogn. Emot. 6, 169–200.
doi: 10.1080/02699939208411068
Ekman, P. (1993). Facial expression and emotion. Am. Psychol. 48, 384–392. doi:
10.1037/0003-066X.48.4.384
Ekman, P. (2003). Emotions Revealed. New York, NY: Times Books.
Ekman, P., and Friesen, W. V. (1976). Measuring facial movement. Environ. Psych.
Nonver. 1, 56–75. doi: 10.1007/BF01115465
Escolano-Pérez, E., Herrero-Nivela, M. L., and Anguera, M. T. (2019). Evaluation
of preschool metacognitive skills in order to promote a sensitive educational
response from a mixed-method approach: complementarity of data analysis.
Front. Psychol. 10:1298. doi: 10.3389/fpsyg.2019.01298
Fakis, A., Hilliam, R., Stoneley, H., and Townend, M. (2014). Quantitative analysis
of qualitative information from interviews: a systematic literature review. J. Mix.
Method Res. 8, 139–161. doi: 10.1177/1558689813495111
Fernando-García, P., Alguacil, M., and Molina-García, N. (2020). Predicting the
loyalty of private sports centre users. Management variables and subjective
well-being. Challenges 38, 16–19.
Fetters, M. D., Curry, L. A., and Creswell, J. (2013). Achieving integration in
mixed-method designs - principles and practices. Health Service Res. 48(Pt 2),
2134–2156. doi: 10.1111/1475-6773.12117
Foxall, G. R., and Greenley, G. E. (1999). Emotional responses of consumers to
service environments. J. Bus. Res. 46, 149–158. doi: 10.1016/S0148-2963(98)
00018-6
Gorospe, G., and Anguera, M. T. (2000). Modificación de la técnica clásica de
coordenadas polares mediante un desarrollo distinto de la retrospectividad:
Aplicación al tenis [Modification of the classical polar coordinate technique

We would like to thank Dr. María Teresa Anguera for
her important contributions, her invaluable help, and her
great generosity.

Anguera, M. T. (1997). From Prospective Patterns in Behavior to Joint Analysis with
a Retrospective Perspective in Colloque Sur Invitation “Méthodologie d’Analyse
des Interactions Sociales. Paris: Université de la Sorbona.
Anguera, M. T., Blanco-Villaseñor, A., Hernández-Mendo, A., and Losada, J. L.
(2011). Diseños observacionales: ajuste y aplicación en psicología del deporte
[Observational designs: their suitability and application in sports psychology].
Cuad. Psicol. Dep. 11, 63–76.
Anguera, M. T., Blanco-Villaseñor, A., and Losada, J. L. (2001). Observational
Designs, a key issue in the observational methodology process. Methodol. Beh.
Sci. 3, 135–161.
Anguera, M. T., Camerino, O., and Castañer, M. (2012). “Mixed methods
procedures and designs for research on sport, physical education and dance,”
in Mixed Methods Research in the Movement Sciences: Case Studies In Sport,
Physical Education And Dance, eds O. Camerino, M. Castañer, and M. T.
Anguera (Abingdon: Routledge), 3–27. doi: 10.4324/9780203132326
Anguera, M. T., Camerino, O., Castañer, M., and Sánchez-Algarra, P. (2014).
Mixed methods in physical activity and sport. J. Sport Psychol. 23, 123–130.
Anguera, M. T., and Hernández-Mendo, A. (2015). Técnicas de análisis en estudios
observacionales en ciencias del deporte [Analysis techniques in observational
studies in sports science]. Cuad. Psicol. Dep. 15, 13–30. doi: 10.4321/s157884232015000100002
Anguera, M. T., and Hernández-Mendo, A. (2016). Avances en estudios
observacionales de ciencias del deporte desde los mixed methods [Advances in
observational studies of Sports Science from the mixed methods]. Cuad. Psicol.
Dep. 16, 17–30.
Anguera, M. T., Jonsson, G. K., and Sanchez-Algarra, P. (2017). Licensing the
text of human communication processes: a methodological proposal based on
T-pattern detection. J. Multimodal Commun. Stud. 4, 10–15.
Anguera, M. T., Portell, P., Hernández-Mendo, A., Sánchez-Algarra, P., and
Jonsson, G. K. (in press). “Diachronic analysis of qualitative data,” in Reviewer’s
Guide for Mixed Methods Research Analysis, eds A. J. Onwuegbuzie and B.
Johnson (London: Routledge).
Aragón, S., Lapresa, D., Arana, J., Anguera, M. T., and Garzón, B. (2016). Tactical
behaviour of winning athletes in major championship 1500-m and 5000-m
track finals. Eur. J. Sport Sci. 16, 279–286. doi: 10.1080/17461391.2015.1009494
Arias-Pujol, E., and Anguera, M. T. (2017). Observation of interactions in
adolescent group therapy: a mixed-method study. Front. Psychol. 8:1188. doi:
10.3389/fpsyg.2017.01188
Bachmann, K., Schulze, M., Sörös, P., Schmahl, C., and Philipsen, A. (2019).
Development and validation of an emotional picture set of self-injury (EPSI)
for borderline personality disorder: protocol for a validation study. BMJ Open
9:e027063. doi: 10.1136/bmjopen-2018-027063
Bakeman, R., and Quera, V. (2011). Sequential Analysis And Observational Methods
For The Behavioral Sciences. Cambridge: Cambridge University Press, doi: 10.
1017/CBO9781139017343
Benkenstein, M., Yavas, U., and Forberger, D. (2003). Emotional and cognitive
background of customer satisfaction in leisure services: the case of the Rostock
Zoo. J. Hosp. Leis. Mark. 10, 173–184. doi: 10.1300/J150v10n03_11
Beumer, G. M., Tao, Q., Bazen, A. M., and Veldhuis, R. N. (2006). “A reference
role in face recognition,” in Proceedings of the 7th International Conference on
Automatic Face and Gesture Recognition, Berlin.
Bigné, E., and Andreu, L. (2004). Cognitive-affective model of satisfaction in leisure
and tourism services. Cuad. Econ. Dir. Empres. 21, 89–120.
Blanco-Villaseñor, A., Castellano, J., Hernández-Mendo, A., Sánchez-López, C. R.,
and Usabiaga, O. (2014). Application of GT in sport for the study of the
reliability, validity and estimation of the sample. J. Sport Psychol. 23, 131–137.
Borrie, A., Jonsson, G. K., and Magnusson, M. S. (2002). Analysis of
time patterns and their applicability in sport: an explanation and

Frontiers in Psychology | www.frontiersin.org

10

July 2020 | Volume 11 | Article 1199

Morales-Sánchez et al.

Emotional Quality in Sports Organizations

through a different development of retrospectivity: application to tennis].
Psicothema 12(Suppl. 2), 279–282.
Greene, J. C. (2007). Mixed Methods in Social Inquiry. San Francisco, CA: JosseyBass.
Guest, G. (2012). Describing mixed methods research: an alternative to typologies.
J. Mix. Method Res. 7, 141–151. doi: 10.1177/1558689812461179
Gutiérrez-Santiago, A., Prieto, I., Camerino, O., and Anguera, M. T. (2013).
Sequences of errors in the launch of Morote Seoi Nage judo and its
relationship to the learning process. J. Sport Eng. Tech. 227, 57–63. doi: 10.1177/
1754337111431916
Gwinner, K. P., Gremler, D. D., and Bitner, M. J. (1998). Relational benefits in
the service industries: the customer’s perspective. Mag. Acad. Mark. Sci. 26,
101–114. doi: 10.1177/0092070398262002
Hemmerle, W., and Hartley, H. (1973). Computing maximum likelihood estimates
for the mixed AOV model using the w-transformation. Technometrics 15,
819–831. doi: 10.1080/00401706.1973.10489115
Hernández-Mendo, A., and Anguera, M. T. (1999). “Contributions of polar
coordinate analysis to team sports,” in La Psicología Del Deporte En España Al
Final Del Milenio, ed. F. Guillén (Las Palmas: University of Las Palmas de Gran
Canaria), 169–175.
Hernández-Mendo, A., Blanco-Villaseñor, A., Pastrana, J. L., Morales-Sánchez, V.,
and Ramos-Pérez, F. J. (2016). SAGT: computer application for generalizability
analysis. Rev. Iberoam. Psicol. Ejerc. Depor. 11, 77–89.
Hernández-Mendo, A., López-López, J. A., Castellano, J., Morales-Sánchez, V.,
and Pastrana, J. L. (2012). Hoisan 1.2: programa informático para uso
en metodología observacional [Hoisan 1.2: computer program for use in
observational methodology]. Cuad. Psico. Dep. 12, 55–78. doi: 10.4321/S157884232012000100006
Izard, C. E. (1977). Human Emotions. New York: Plenum Press.
Izard, C. E., Kagan, J., and Zajonc, R. B. (1990). Emotions, Cognition And Behavior.
Cambridge: Cambridge University Press.
Jiang, Y., and Wang, C. L. (2006). The impact of the affectation on the quality and
satisfaction of the service: the moderation of the service contexts. J. Serv. Mark.
20, 211–218. doi: 10.1108/08876040610674562
Johnson, R., and Onwuegbuzie, A. (2004). Mixed method research: a research
paradigm whose time has come. Educ. Res. 33, 14–26. doi: 10.3102/
0013189X033007014
Johnson, R. B., Onwuegbuzie, A. J., and Turner, L. A. (2007). Towards a definition
of mixed-method research. J. Mix. Methods Res. 1, 112–133. doi: 10.1177/
1558689806298224
Ladhari, R. (2009). Quality of service, emotional satisfaction and behavioural
intentions. A study in the hotel industry. Serv. Qual. Manag. 19, 308–331.
doi: 10.1108/09604520910955320
Lapresa, D., Alsasua, R., Arana, J., and Garzón, B. (2013a). Comparative analysis of
T-patterns using real-time data and simulated data using conventional duration
assignment: the construction of effectiveness in children’s basketball. Int. J. Perf.
Anal. Spor. 13, 321–339. doi: 10.1080/24748668.2013.11868651
Lapresa, D., Álvarez, L., Arana, J., Garzón, B., and Caballero, V. (2013b).
Observational analysis of the offensive sequences that ended in a shot from
the winning team of the 2010 UEFA Futsal championship. J. Sport Sci. 31,
1731–1739. doi: 10.1080/02640414.2013.803584
Lapresa, D., Camerino, O., Cabedo, J., Anguera, M. T., Jonsson, G., and Arana,
J. (2015). Degradación de T-patterns en estudios observacionales: un estudio
sobre la eficacia en el ataque de fútbol sala [Degradation of T-patterns in
observational studieS: a study on the effectiveness of futsal attack]. Cuad. Psicol.
Dep. 15, 71–82. doi: 10.4321/s1578-84232015000100007
Lee, H. H., Emerson, J. A., and Williams, D. M. (2016). The exercise-affectadherence pathway: an evolutionary perspective. Front. Psychol. 7:1285. doi:
10.3389/fpsyg.2016.01285
Leech, N. L., and Onwuegbuzie, A. (2009). A typology of mixed methods
research designs. Qual. Quant. 43, 265–275. doi: 10.1007/s11135-0079105-3
Lewinski, P., den Uyl, T. M., and Butler, C. (2014). Automated facial encoding:
validation of basic emotions and FACS AUs in facereader. J. Neurosci. Psychol.
E 7, 227–236. doi: 10.1037/npe0000028
Lewinski, P., Tan, E. S., Fransen, M. L., Czarna, K., and Butler, C. (2016).
“Hindering facial mimicry in ad viewing: effects on consumers’ emotions,
attitudes and purchase intentions,” in Advances in Advertising Research,

Frontiers in Psychology | www.frontiersin.org

eds P. Verlegh, H. Voorveld, and M. Eisend (Wiesbaden: Springer), 281–288.
doi: 10.1007/978-3-658-10558-7_22
Liljander, V., and Strandvik, T. (1997). Emotions in service satisfaction. Int. J. Serv.
Ind. Manag. 8, 148–169. doi: 10.1108/09564239710166272
Loijens, L., and Krips, O. (2013). FaceReader Methodology. Wageningen: Noldus
Information Technology.
López-Fernández, O., and Molina-Azorín, J. (2011). The use of mixed methods
research in the field of behavioural sciences. Qual. Quant. 45, 1459–1472. doi:
10.1007/s11135-011-9543-9
López-López, J. A., Menescardi, C., Estevan, I., Falcó, C., and Hernández-Mendo,
A. (2015). Análisis técnico-táctico en Taekwondo con coordenadas polares a
través del software HOISAN [Technical-tactical analysis in Taekwondo with
polar coordinates through HOISAN software]. Cuad. Psicol. Dep. 15, 131–142.
doi: 10.4321/S1578-84232015000100013
Magnusson, M. S. (1996). Hidden real time patterns in intra- and inter-individual
behaviour. Eur. J. Psychol. Assess. 12, 112–123. doi: 10.1027/1015-5759.12.2.112
Magnusson, M. S. (2000). Discovering hidden time patterns in behavior: T-Patterns
and their detection. Methods Instit. Comput. Beh. Res. 32, 93–110. doi: 10.3758/
BF03200792
Magnusson, M. S. (2018). “Temporal patterns in interactions,” in The Cambridge
Handbook of Group Interaction Analysis, eds E. Brauner, M. Boos, and
M. Kolbe (Cambridge: Cambridge University Press), 323–353. doi: 10.1017/
9781316286302.017
Mano, H., and Oliver, R. L. (1993). Assessing the dimensionality and structure of
the consumption experience: evaluation, feeling, and satisfaction. J. Consum.
Res. 20, 451–466. doi: 10.1086/209361
Martínez-Tur, V., Peiró, J. M., and Ramos, J. (2001). Calidad De Servicio Y
Satisfacción Del Cliente [Quality Of Service And Customer Satisfaction]. Madrid:
Sintesis.
Menescardi, C., Falcó, C., Estevan, I., Ros, C., Morales-Sánchez, V., and
Hernández-Mendo, A. (2019). Is it possible to predict the behavior of an athlete?
The use of polar coordinates to identify key patterns in Taekwondo. Front.
Psychol. 10:1232. doi: 10.3389/fpsyg.2019.01232
Merten, J., and Schwab, F. (2005). “Patterns of facial expression in common and
psychotherapeutic situations,” in The Hidden Structure Of Interaction: From
Neurons To Culture Patterns, eds L. Anolli, S. Duncan, M. S. Magnusson, and
G. Riva (Amsterdam: IOS Press), 150–158.
Molina-García, N., Mundina-Gómez, J., García-Pascual, F., and Alejos, E. (2016).
The effect of the emotional service experience on the future intentions of the
sports centre user. J. Sport Psychol. 25, 97–100.
Morillo, J. P., Reigal, R. E., Hernández-Mendo, A., Montaña, A., and MoralesSánchez, V. (2017). Decision-making by handball referees: design of an ad hoc
observation instrument and polar coordinate analysis. Front. Psychol. 8:1842.
doi: 10.3389/fpsyg.2017.01842
Morillo-Baro, J. P., Reigal, R. E., and Hernández-Mendo, A. (2015). Análisis
del ataque posicional de balonmano playa masculino y femenino mediante
coordenadas polares [Analysis of the male and female beach handball positional
attack using polar coordinates]. Rev. Int. Cienc. Deporte 11, 226–244. doi: 10.
5232/ricyde2015.04103
Morse, J., and Niehaus, L. (2009). Mixed Method Design: Principles And Procedures.
Walnut Creek, CA: Left Coast Press.
Noldus (2015). Facereader: Facial Expression Recognition Software. Wageningen:
Noldus.
Ozgen, O., and Duman Kurt, S. (2012). Pre- and post-recovery emotions in the
context of service: a preliminary study. Manag. Serv. Qual. 22, 592–605. doi:
10.1108/09604521211287561
Pattern Vision Ltd and Noldus Information Technology (2004). Theme, Powerful
Tool For Detection And Analysis Of Hidden Patterns In Behaviour. Reference
manual, version 5.0. Wageningen: Noldus Information Technology.
Pedragosa, V., Biscaia, R., and Correia, A. (2015). The role of emotions in consumer
satisfaction in the context of fitness. Motriz 21, 116–124. doi: 10.1590/S198065742015000200002
Peiró, J. M., Martínez-Tur, V., and Ramos, J. (2005). Employee over-evaluation of
functional and relational service quality: a gap analysis. Serv. Ind. J. 25, 1–17.
doi: 10.1080/02642060500103324
Pérez-López, R., Morales-Sánchez, V., Anguera, M. T., and Hernández-Mendo, A.
(2015). Hacia la calidad de servicio emocional en las organizaciones deportivas
orientadas a la población infantil: un análisis cualitativo [Towards quality of

11

July 2020 | Volume 11 | Article 1199

Morales-Sánchez et al.

Emotional Quality in Sports Organizations

emotional service in sports organizations oriented to children: a qualitative
analysis]. Rev. Iberoam. Psicol. Ejerc. Deporte 10, 243–250.
Pérez-Tejera, F., Valera, S., and Anguera, M. T. (2018). Using systematic
observation and analysis of polar coordinates to evaluate gender differences in
the use of the park in Barcelona. Front. Psychol. 9:2299. doi: 10.3389/fpsyg.2018.
02299
Plano Clark, V. L., Anderson, N., Wertz, J. A., Zhou, Y., Schumacher, K.,
and Miaskowski, C. (2015). Conceptualization of longitudinal mixed method
designs: a methodological review of health sciences research. J. Mix. Res. 9,
297–319. doi: 10.1177/1558689814543563
Portell, M., Anguera, M. T., Chacón, S., and Sanduvete, S. (2015). Guidelines for
the presentation of evaluation reports based on the observation methodology
(GREOM) Psychotheme. Cell 27, 283–289. doi: 10.7334/psicotema2014.276
Portell, M., Sene-Mir, A. M., Anguera, M. T., Jonsson, G. K., and Losada, J. L.
(2019). Support system for evaluation and intervention during training in
manual handling of materials in the workplace: contributions of systematic
observation. Front. Psychol. 10:1247. doi: 10.3389/fpsyg.2019.01247
Potocnik, K., Moliner, C., and Martinez-Tur, V. (2010). ¿Influye el tipo de servicio
en las evaluaciones de los usuarios? Servicios comerciales vs. sin ánimo de
lucro.[Does the service type influence user evaluations? Commercial vs. nonprofit services]. Rev. Electron. Motiv. Emoc. 13, 35–36.
Price, L. L., Arnould, E. J., and Tierney, P. (1995). Going to extremes: managing
service meetings and evaluating supplier performance. J. Mark. 59, 83–97.
doi: 10.1177/002224299505900207
Ries, F., and Sevillano, J. M. (2011). Relationship of emotions and physical activity
within the theory of planned behavior. Int. J. Sport Sci. 24, 158–173. doi: 10.
5232/ricyde2011.02401
Rodríguez-Medina, J., Rodríguez-Navarro, H., Arias, V., Arias, B., and Anguera,
M. T. (2018). Non-reciprocal friendships in a school-age child with autism: the
bonds they build? J. Autism Dev. Disord. 48, 2980–2994. doi: 10.1007/s10803018-3575-0
Romani, S., Grappi, S., and Dalli, D. (2012). Emotions that drive consumers
away from brands: measuring negative emotions towards brands and their
behavioural effects. Int. J. Res. Mark. 29, 55–67. doi: 10.1016/j.ijresmar.2011.
07.001
Sackett, G. P. (1980). “Lag sequential analysis as a data reduction technique in
social interaction research,” in An Exceptional Child. Psychosocial Risks In The
Transactions Of The Child’s Environment, eds D. B. Sawin, R. C. Hawkins, L. O.
Walker, and J. H. Penticu (New York: Brunner/Mazel), 300–340.
Sánchez-Algarra, P., and Anguera, M. T. (2013). Qualitative/quantitative
integration in the inductive observational study of interactive behavior: impact
of recording and coding of predominant perspectives. Qual. Quant. 47, 1237–
1257. doi: 10.1007/s11135-012-9764-6
Sánchez-Hernández, R. M., Martínez-Tur, V., González-Morales, M. G., Ramos, J.,
and Peiró, J. M. (2009). A cross-level analysis of service quality relationships and
confirmation of expectations with user satisfaction. Psicothema 21, 421–426.
Santoyo, C., Jonsson, G. K., Anguera, M. T., and López-López, J. A. (2017).
Observational analysis of the organization of behavior in the classroom through
analysis of complementary data. An. Psychol. 33, 497–514. doi: 10.6018/
analesps.33.3.271061
SAS Institute Incorporated (1999). SAS/STAT User’s Guide, Version 8. Cary, NC:
SAS Institute.
Schlotzhauer, S. D., and Littell, R. C. (1997). SAS System For Elementary Statistics.
Cary, NC: SAS Institute.
Searle, S., Casella, G., and McCulloch, C. (1992). Variance Components. New York,
NY: John Wiley & Sons, doi: 10.1002/9780470316856
Silla-Merchán, A., Calabuig, F., and Añó, V. (2014). Emotions, satisfaction and
future intentions of the users of the directed activities of a sports centre. J. Sport
Econ. Manag. 4, 22–38.
Stöckli, S., Schulte-Mecklenbeck, M., Borer, S., and Samson, A. C. (2018). Analysis
of facial expression with AFFDEX and FACET: a validation study. Soc. Psychol.
50, 1446–1460. doi: 10.3758/S13428-017-0996-1
Suárez, N., Sánchez-López, C. R., Jiménez, J. E., and Anguera, M. T. (2018). Is
reading instruction based on evidence? Analyzing teaching practices using the
T. patterns. Front. Psychol. 9:7. doi: 10.3389/fpsyg.2018.00007

Frontiers in Psychology | www.frontiersin.org

Swinton, R., and El Kaliouby, R. (2012). “Measuring emotions through a mobile
device across borders, ages, genders and more,” in Proceedings of the ESOMAR
Conference, Atlanta, GA.
Tarragó, R., Iglesias, X., Lapresa, D., Anguera, M. T., Ruiz-Sanchís, L., and
Arana, J. (2017). Analysis of the diachronic relationships in the successful
and unsuccessful behaviours of world fencing champions using three
complementary techniques. Annu. Psychol. 33, 471–485. doi: 10.6018/analesps.
33.3.271041
Tarragó, R., Iglesias, X., Michavila, J. J., Chaverri, D., Ruiz-Sanchís, L., and Anguera,
M. T. (2015). Análisis de patrones en asaltos de espada de alto nivel [Analysis
of patterns in bouts elite epee]. Cuad. Psicol. Depor. 15, 149–158. doi: 10.4321/
S1578-84232015000100015
Teddlie, C., and Tashakkori, A. (2006). A general typology in research designs
featuring mixed methods. Res. Sch. 13, 12–28.
Teddlie, C., and Tashakkori, A. (2009). Foundations of Mixed Methods Research:
Integrating Quantitative And Qualitative Approaches In The Social And
Behavioral Sciences. Thousand Oaks, CA: Sage.
Terzis, V., Moridis, C. N., Economides, A. A., and Mendez, G. R. (2013). Computer
based assessment acceptance: a cross -cultural study in Greece and Mexico.
Educ. Technol. Soc. 16, 411–424.
Tomkins, S. S. (1962). Affect, Imagery, Consciousness: The Positive Affects, Vol. 1.
New York, NY: Springer.
Tomkins, S. S. (1979). “Script theory: differential amplification of the effects,” in
Nebraska Symposium on Motivation, Vol. 26, eds H. E. Howe Jr. and R. A.
Dienstbier (Lincoln: University of Nebraska Press).
Valstar, M. F., Jiang, B., Mehu, M., Pantic, M., and Scherer, K. (2011).
“The first challenge of facial expression recognition and analysis.
Minutes 2011 I.E,” in Proceedings of the International Conference on
Automatic Face and Gesture Recognition and Workshops (FG 2011, Santa
Barbara, CA.
van Kuilenburg, H., Wiering, M., and Den Uyl, M. J. (2005). “A model based
method for automatic facial expression recognition,” in Proceedings of the 16th
European Conference on Machine Learning, Porto.
Viola, P., and Jones, M. (2001). “Fast object detection through an enhanced cascade
of simple features, computer vision and pattern recognition, 2001. CVPR 2001,”
in Proceedings of the I.E. Computer Society Conference, Amsterdam.
Wirtz, J., and Bateson, J. E. G. (1999). Consumer satisfaction with services:
integrate the perspective of the environment in service marketing in the
traditional paradigm of distrust. J. Bus. Res. 44, 55–66. doi: 10.1016/S01482963(97)00178-1
Wirtz, J., Mattila, A. S., and Tan, R. L. P. (2000). The moderating role of the
objective - awakening about the impact of affect on satisfaction - an examination
in the context of experiences. J. Retail. 76, 347–365. doi: 10.1016/S00224359(00)00031-2
World Medical Association (2013). World medical association declaration of
helsinki: ethical principles for medical research involving human subjects.
JAMA 310, 2191–2194. doi: 10.1001/jama.2013.281053
Yu, C. Y., and Ko, C. H. (2017). Applying facereader to recognize consumer
emotions in graphic styles. Proc. Cirp. 60, 104–109. doi: 10.1016/j.procir.2017.
01.014
Zurloni, V., Cavalera, C., Diana, B., Elia, M., and Jonsson, G. K. (2014). Detection
of regularities in the dynamics of football: a T-shaped approach. J. Sport Psychol.
23, 157–164.
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Morales-Sánchez, Pérez-López, Reigal and Hernández-Mendo.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

12

July 2020 | Volume 11 | Article 1199

