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ABSTRACT

The use of technologies for learning is increasingly present in the field of education, and is being implemented in all its different
areas, including Physical Education. Within that area, traditional dance is part of the body expression contents, although its presence in
the classroom is not sufficient. This paper analyses the effects of using technology, specifically the use of QR codes, for learning to dance,
and its influence on higher education students” motivation. For this purpose, a sample of 30 students enrolled in a Higher Occupational
Training Program in the Community of Madrid (Spain) was used. A mixed methodology combining quantitative and qualitative research
techniques was applied. The AMPET questionnaire was employed, along with a quasi-experimental design with a pre-post experimental
intervention design with two groups and semi-structured interviews. The results show that students’ anxiety and stress decrease following
the intervention, whilst their perception of competence increases. These results are more significant when QR codes are used. The study’s
major conclusions highlight the positive effects on achievement motivation following the intervention and students’ positive perception
after using the QR codes.

Keywords: dance, motivation, learning, technology, higher education

Motivacién del alumnado de Educacion Fisica para el aprendizaje de danzas tradicionales mediante cédi-
gos OR en la ensefanza superior

RESUMEN

El uso de las tecnologias para el aprendizaje estd cada vez mas presente en el ambito educativo, implementandose en las diferentes
areas, entre ellas la Educacion Fisica. Dentro de dicha érea, la danza tradicional forma parte de los contenidos de expresién corporal,
aunque su presencia en el aula no es suficiente. El objetivo de este trabajo es analizar los efectos de la utilizacion de la tecnologia, concre-
tamente los c6digos QR, para el aprendizaje de la danza, y su influencia en la motivacién de los estudiantes de educacién superior. Para
ello, se utilizé una muestra de 30 alumnos matriculados en un Programa de Formacién Profesional de Grado Superior en la Comunidad
de Madrid (Espafa). Se ha utilizado una metodologia mixta que combina técnicas de investigacién cuantitativas y cualitativas, mediante
un disefo cuasi-experimental con un disefio de intervencion pre-post experimental con dos grupos y entrevistas semi-estructuradas. Los
resultados muestran que la ansiedad y el estrés de los estudiantes disminuyen tras la intervencién, mientras que aumenta su percepcion
de competencia. Estos resultados son mas significativos cuando se utilizan cédigos QR. Las principales conclusiones del estudio destacan
los efectos positivos sobre la motivacion tras la intervencién y la percepcién positiva de los estudiantes tras el uso de los codigos QR.

Palabras clave: danza, motivacién, aprendizaje, tecnologia, Educacién Superior.
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1. Introduction

Dance is a content that belongs to the field of body expression in
Physical Education (Castafier-Balcells, 2000). However, the presence
of dance in schools is minimal (Garcia-Ruso, 2002), as it entails
content that is not sufficiently addressed in the Spanish educational
system (Vicente et al., 2010).

In early childhood education, for example, both theory of dance
and the systematic study of its integration in classrooms for ages 0
to 6 are absent (Ren, 2017a). The same occurs in Primary Education
with studies highlighting that the presence of dance in primary
schools is scarce (Torzillo, 2015). Despite this situation, Falkembach
and Icle’s study (2020) establishes the important role that dance
plays in primary education, in particular in respect to somatic body
education, for this reason dance is proposed to be integrated as
content (Canabate et al., 2016). Likewise, there are also proposals
to promote the inclusion of dance at the university level (Cardinal
et al., 2020).

Some studies analyze which dance style is appropriate for class-
rooms (Zahiu et al., 2015). Traditional dances are forms of dance that
are more commonly taught in schools (Raftis, 1985), given that they
continue to be part of the cultural life of most European societies
(Karkou et al., 2008). However, there are very few studies that re-
fer to the teaching-learning processes of dance (Garcia-Ruso, 2002;
Oliveira, 2015; Ren, 2017a; Torzillo, 2015). A possible explanation
of this situation is that teachers and school directors underestimate
the importance of teaching dance in the classroom (Oliveira, 2015).

In general terms, dance is learning content that is attractive and
motivating for students (Ferndndez-Rivas et al., 2022). If students
are more engaged and motivated, their performance will improve
and, in consequence, they will have an increased perception of their
competence (Pintrich & De Groot, 1990). In this sense, one can speak
of achievement motivation, which refers to the cognitive-social mo-
del of Dweck (1986), amongst other authors. This model seeks to
determine the relationship between students’ motivation and en-
gagement in their own teaching-learning process (Gonzalez-Cutre,
2008). Authors such as Moreno-Murcia et al. (2012) point out that
a classroom atmosphere centered on tasks in which social goals
take precedence will favor students’ engagement and motivation,
and therefore their performance. Hence, achievement motivation
is an aspect dealt with in different studies on Physical Education
(Cadenas-Sanchez et al., 2021; Dolenc, 2022; Jaitner et al., 2019;
Garcia-Ceberino et al., 2022; Girard et al., 2019; Royo et al., 2023),
although there are very few regarding dance.

Some studies address achievement motivation through different
styles of dance, such as the traditional Korean dances (Do & Park,
2020) and street dance (Young & Jin, 2021; Youngju & Par, 2022).
There is also a study on the achievement motivation of university
students in learning to dance which indicates that achievement of
the technique has a significant effect on psychological satisfaction.
Nonetheless, despite this minimal information, none of these stu-
dies deal with achievement motivation to learn to dance through
the use of technologies.

Technology has been applied to learning-teaching processes
for traditional children songs and dances as cultural heritage (Kir-
kwood & Miller, 2014), for learning and teaching choreographies
(Bakirova et al., 2021). It also has a fundamental presence in Primary
Education in the form of videogames (Chukhlantseva, 2017; Nam
& Kim, 2018). In Higher Education, the use of technology to learn
to dance, in particular for choreographies, is increasing and has
become a subject of discussion (Hurrell & Baker, 2020). Moreover,
web applications, software and video cameras (Hsia et al., 2016;
Hsia & Hwang, 2020; Huddy, 2017; Nikolai et al., 2019; Zhou, 2016)
have been used as forms of feedback in the learning process.

There is evidence of research in which the use of mobile devices
is applied for learning to dance in Secondary Education (Li et al.,
2018; Steinberg et al., 2020). However, very few studies of its use in
Higher Education have been found. QR codes are one of the tools
used with mobile devices. They are of great interest for education,
since they can be an interactive channel between teachers and stu-
dents (Jiménez & Vidal, 2018). In addition, they can be used to store
information from a database. They have been used in Physical Edu-
cation as a form of access to teaching material (Sung-Woo, 2019), as
a form of assessing theoretical content (Ayala-Jiménez et al., 2017)
and movement activities (Escaravajal-Rodriguez, 2018), proving to
be a motivating tool for university students. Nonetheless, no studies
were found on the use of QR codes for movement activities such as
dance (Fernandez-Rivas et al., 2022), in which access is provided to
stored videos for learning and creation purposes.

On the basis of the above, this study’s general objective is to de-
termine the achievement motivation of students learning to dance
through the use of QR codes. Other specific objectives stem from
this general objective, such as examining the effectiveness of the
use of QR codes and proposing traditional dances for their use in
the classroom.

2. Methodology
2.1. Design of the research

A mixed design has been applied to this research, in which
quantitative and qualitative research techniques are combined
(Ary etal., 2010).

2.1.1. Quantitative methodology

A quasi-experimental design has been applied to this study,
with pre and post-intervention (Ary et al., 2010) with two non-ran-
dom groups. Hence, the intervention entailed two non-equivalent
groups, pre-established in accordance with their class group, which
participated at different times (Hernandez & Maquién, 2010). A
pre-test and a post-test were applied to the groups, by means of an
intervention in connection with the use of QR codes for learning
dances. A qualitative analysis of the online interviews carried out
following the last session of each group is also included. These
interviews were subsequently transcribed, and their content was
analyzed using the axiological content technique in order to achie-
ve the highest possible objectivity regarding the analyzed data
(Krippendorff, 2002). This way, different codes and categories were
extracted, respecting the principles of homogeneity, objectivity,
pertinence and coherence (Bardin, 1986).

2.1.2. Qualitative methodology

As part of the mixed design, a qualitative methodology was
also applied with the aim of reflecting the most noteworthy infor-
mation that stems from the process of interpreting the phenomena
subject matter of the study (Quintanal & Garcia, 2012), in this case
in connection with students” motivation.

2.2, Participants

The sample used in this study consists of a total of 30 students
enrolled in a Higher Occupational Training Program in the area of
physical-sport activities at a private institution in the Community of
Madrid (Spain). The type of sampling carried out is called circum-
stantial sampling. It is non-probability, and is the fundamental cri-
terion for selecting the units of the accessibility sample (Cea, 2010).
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All the students of the sample are older than 18 years of age.
The average age is M=20.20, with a typical deviation of DT=3.43
(Figure 1 and Figure 2).

Rgn

Figure 1. Age of the sample.

Figure 2. Sex of the sample.

The sample was divided into two groups, respecting each stu-
dent’s class-group. In consequence, non-equivalent groups were
formed, one corresponding to morning classes and the other to
afternoon classes, in order to avoid that the results be conditioned
through the direct contact of the groups (Imhoff & Brussino, 2019;
Laher & Kramer, 2019; Montero & Ledn, 2007).

2.3. Instruments
2.3.1. AMPET questionnaire

In order to learn what the achievement motivation is when
learning content related to body expression and dance in Physical
Education, the Spanish adaptation of the AMPET test was used
(Ruiz-Pérez et al., 2004). This adaptation stems from the test’s first
Spanish version validated by Ruiz et al. (2004) and based on Ni-
shida’s original questionnaire (1984), Achievement Motivation in
Physical Education Test: AMPET.

This adaptation is justified by Ruiz-Pérez et al. (2004) as neces-
sary, due to interpreting the concept of perception of competence
as a perception that depends on one’s own judgments as well as
on the judgments of others. Two studies were carried out to vali-
date the questionnaire: the first one was geared at “exploring the
dimensionality” of the adapted version. The second study aimed
to “ratify the model found in the first study” (Ruiz-Pérez et al.,
2004). This Spanish version of the AMPET Test by Ruiz-Pérez et
al. (2004) consisted of 37 items and three dimensions.

Subsequently, Ruiz-Pérez et al. (2015) adapted and validated a
proposal with a model of four factors and 32 items:

1. Positive dimensions:
— Self-perceived motor competence perception, with 9
items and Cronbach’s alpha = .82
— Compared motor competence perception, with 5 items
and Cronbach’s alpha = .81
— Commitment to learning, with 9 items and Cronbach’s
alpha = .80

2. Negative dimensions:
— Anxiety and stress in respect to failure, with 9 items and
Cronbach’s alpha = .87

The items of each factor studied are mixed; as a result, the
questionnaire consists of 32 items.

Fit indices or goodness of fit indices considered to assess the
fitness of the measurement model were satisfactory: x2 (105, N =
594) =1249.5, p = .001, x 2/d.f. =2.55, CF1 = .91, IFI = .91, SRMR =
.04, RMSEA = .04 (Ruiz-Pérez et al., 2015).

3.0.4. Semi-structured interviews

In order to learn what the motivation for learning to dance
was, 4 interviews were designed using semi-structured questions
(Lopezosa, 2020) based on a prior bibliographical review. Each
question was drafted using a clear and simple language geared at
providing answers regarding the study’s objectives. The interview
informers were selected on the basis of accessibility criteria.

2.4. Procedure

To carry out this study, an intervention was prepared consis-
ting of four sessions to learn different traditional dances, with and
without the application of QR codes.

At the sessions in which QR codes were applied, students had
at their disposal different QR codes they could use to access to
videos in order to learn the traditional dances selected. These QR
codes could contain:

— Avideo with the entire dance, indicating the different steps
that had to be learned (Figure 3).

— An audio of the corresponding traditional dance, a video
with possible spatial formations or body rhythms to enable
students to create their own steps (Figures 4 and 5).

Figure 5. QR code to view possible spatial formations.
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For the sessions without the application of QR codes, the tradi-
tional teaching methodology of assigning tasks was used, in which
students were expected to reproduce and repeat what the teacher
indicates.

It should be noted that each of the groups planned their ses-
sions differently in order to minimize the possible contamination
between the two (Table 1).

In addition, in order to maximize the reliability and validity
of the data collected, all the sessions and questionnaires were ca-
rried out by the same person. Hence, the adapted Spanish version
of the AMPET test was administered on three different occasions
(Table 1):

— DPre-test: before any sessions was carried out

— DPost-test without QR: following session two in group one
and following session four in group two

— DPost-test with QR: following session four in group one and
following session two in group two

To perform the qualitative analysis following the last session,
4 participants were selected (2 men and 2 women) for online inter-
views. At the interviews, they were asked to provide answers for 3
groups of content: 1) regarding their preference of style in learning
to dance; 2) regarding the use or not of QR codes in learning to
dance; and 3) on the dance and its forms as learning content in
Physical Education. Each interview lasted between 10 and 15 mi-
nutes. The interviews took place online simultaneously, and were
recorded for subsequent transcription.

All the participants were treated in accordance with the ethical
procedures of the American Psychological Association with respect
to consent, confidentiality and anonymity.

2.5. Data analysis

After performing the Kolmogorov Smirnov test (K-S of the
sample) to determine the normality of the sample, which did not
show a normal distribution, nonparametric statistics were used to

analyze the variables. In order to compare the intragroup differen-

Table 1.

ces in the pre-test and the post-test, the Wilcoxon test for related
samples was carried out. To analyze the relations between different
variables depending on whether QR codes were used or not in
the intervention, Spearman’s Rho test was used. The correlation
coefficient is indicated by “r” and it expresses both the strength
and the direction of a relationship between two variables in a sin-
gle number. Values that are below 0.1 refer to a null correlation;
between 0.1 and 0.3 to a weak correlation; between 0.3 and 0.5 to
a moderate correlation; and above 0.5 to a strong correlation. In
terms of direction, a correlation coefficient with a positive sign
represents a positive correlation, whereas a correlation coefficient
with a negative sign represents a negative correlation (Stockemer,
2019).

In addition, the qualitative analysis software Atlas.ti. version
22.2.0 was used to analyze the qualitative data. Categories and sub-
categories were established based on the principles of Grounded
Theory (Birks & Mills, 2011), and on data triangulation by means
of the “educational authenticity” process, checking the narration
obtained with the results shown in the scientific literature (Sandin,
2000).

3. Results
3.1. Quantitative results

Table 2 shows the means of the different variables before and
after the intervention when the QR codes were not used. The va-
riables related to motor competence perception increased following
the intervention, the self-perceived perception being the one with
the highest scores before (2.82+0.87) and after (3.11+0.80) the in-
tervention in comparison with the compared motor competence
perception (2.30+0.95; 2.66+0.85, respectively). The commitment to
learning stands out, with the highest average values in the pre-test
(3.87+0.50) and anxiety and stress in respect to failure (3.14+0.81).
It is relevant that these two variables decrease following the in-
tervention (3.54+0.66; 2.53+0.94, respectively). Lastly, note should
be made that there is a statistically significant relationship in all
of the variables (p<.05).

Sequencing of sessions, administration of AMPET test and interviews and use or not of QR codes in group 1 and 2.

Groups Session 1 Session 2 Session 3 Session 4
Group 1 Without QR Without QR With With
Pre-test Post-test QR OR Post-test and
interviews
Group 2 With With Without QR Without QR
QR QR
Table 2.
Pre-test and post-test without using QR codes.
Pre-test Post-test Wilcoxon test
without QR
Z P

Self-perceived motor competence perception 2.82+0.87 3.11+0.80 -2.049 .041

Compared motor competence perception 2.30+0.95 2.66+0.85 -2.912 .004

Commitment to Learning 3.87+0.50 3.54+0.66 -2.867 .004

Anxiety and Stress in respect to failure 3.14+0.81 2.53+0.94 -4.149 .000
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Table 3 shows the means of the different variables before and
after the intervention when the QR codes were used. We see that
the self-perceived motor competence perception increased fo-
llowing the intervention (2.82+0.87; 3.22+0.77, respectively). In
addition, there is a statistically significant relationship (p=.007).
Likewise, the compared motor competence perception increased
following the intervention (2.30+0.95; 2.72+1.01, respectively),
there being a statistically significant relationship (p=.010). The
variables commitment to learning and anxiety and stress in res-
pect to failure had the highest scores in the pre-test (3.87+0.50 and
3.14+0.81, respectively), and their scores decreased following the
intervention (3.70+0.62 and 2.73+1.10, respectively). Lastly, there is
a statistically significant relationship in all of the variables except
for the commitment to learning (p=.093).

Table 3.
Pre-test and post-test with the use of QR codes.

Table 4 shows the correlations that exist between the variables
following the intervention without using the QR codes. A strong
and positive relationship between the variables is observed, re-
lated to motor competence perception (r = .851; p=.000). There
is also a significant although moderate relationship between the
self-perceived motor competence perception and the commitment
to learning (r = .441; p= .017). Lastly, a negative relationship be-
tween the variable anxiety and stress in respect to failure and the
other variables is observed; said relationship with self-perceived
motor competence perception is strong (r =-.660; p=.000); it is mo-
derate with the compared motor competence perception (r =-.375;
p=.041) and lastly, it is moderate with the commitment to learning
(r =-414; p= 026).

Pre-test Post-test with QR Wilcoxon test contrast post-test means
Z p

Self-perceived motor 2.82+0.87 3.22+0.77 -2.719 .007
competence perception

Compared motor 2.30+0.95 2.72+1.01 -2.574 .010
competence perception

Commitment to Learning 3.87+0.50 3.70+0.62 -1.680 .093
Anxiety and Stress in 3.14+0.81 2.73+1.10 -2.349 .019

respect to failure

Table 4.
Spearman Rho correlations without use of QR codes.

Self-perceived motor
competence perception

Compared motor
competence perception

Commitment to Learning

Anxiety and Stress in
respect to failure

Self-perceived motor
competence perception

Compared motor
competence perception

Commitment to Learning

Anxiety and Stress in
respect to failure

1.000 .851" 4417 -.660"
.000 017 .000
1.000 114 -.375"
.556 .041
1.000 -414"
.026
1.000
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Table 5.
Spearman Rho correlations with use of QR codes.

Self-perceived motor
competence perception

Compared motor
competence perception

Anxiety and Stress in
respect to failure

Commitment to Learning

Self-perceived motor 1.000 774%* .725%* -.301
competence perception .000 .017 .106
Compared motor 1.000 413* -.184
competence perception .023 .330
Commitment to Learning 1.000 -.085
.656
Anxiety and Stress in 1.000

respect to failure

Table 5 shows the correlations that exist between the variable
following the use of QR codes for teaching. A positive and strong
relationship is observed between self-perceived motor competence
perception and compared motor competence perception (r =.774;
p=.000). Likewise, there is a positive and strong relationship be-
tween the self-perceived motor competence perception and the
commitment to learning (r =.725; p= .017). Lastly, a positive and
moderate relationship is shown between the compared motor
competence perception and the commitment to learning (r =.413;
p=.023).

3.2. Qualitative results

The qualitative analysis of the information enabled establishing
a series of categories and subcategories (see Figure 6). The trans-
cription of the interviews was introduced in the program and basic
functions of simple and multiple codification of fragments were
performed, with which a network (concept map) was established
to facilitate the analysis.
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Figure 6. Tree of categories. Atlas.ti.

Table 6.
Categories and subcategories.

The resulting categories and the relationship between them can
also be represented as follows (see Table 6):

The analysis allowed establishing a macrocategory 0) Achie-
vement Motivation with two basic categories: category 1) Perfor-
ming dances, and 2) Learning to dance. In category 1) Performing
dances, the four subcategories were: 1.1. Least attractive dances
for students, 1.2. Most attractive dances for students, 1.3. Student
motivation for preference of dance styles, 1.4. Student motivation
for non-preference of dance styles. With category 2) Learning to
dance, four subcategories were established: 2.1. With QR codes,
2.2. Without QR codes, 2.3. Positive aspects of use of QR codes,
and 2.4. Negative aspects of use of QR codes.

In category 1) Performing dances, the majority of the inter-
viewees expressed their appreciation, enthusiasm and the fun they
had performing dances: “I've always liked dancing” [interviewee
1, man]; and the pleasure of having dance class more often: “we
should do it more often” [interviewee 3, woman]. Most of them
pointed out preferences for forms of dance that were more modern
or “latino” [interviewee 1, man], “Twerking, hip-hop” [interviewee
2, woman] Of the dances that were proposed in the intervention,
the one that was accepted best was the dance of Extremadura ca-
lled EI Candil (Badajoz). The main reason for this reaction was its
simple rhythm. In contrast, the dance that was least accepted by
students was the Basque dance called Txulalai, precisely due to the
difficulty of assimilating its rhythm.

With respect to category 2) Learning to dance, subcategory
2.1. With QR codes, the positive statements regarding their use
highlight that: “I can see them as often as I want with my mobile
phone” [interviewee 1, man]. Another aspect to be highlighted
was having fun, “it was more fun” [interviewee 3, woman], “it’s
fun, I'like it” [interviewee 4, man]. In respect to the drawbacks, “at
some point we can’t have our mobile phones” [interviewee 1, man],
underlining the importance of access to technologies. In addition to
access to ICTs, another difficulty that they highlighted in their use
was with respect to the lack of feedback from the teacher: “If we

Macrocategory Category Subcategory 1 Subcategory 2 Subcategory 3 Subcategory 4
Achievement Performingdances Dances which are not ~ Dances which are Student motivation Student motivation
attractive attractive for preference of regarding non-
dance styles preference of dance
styles
Motivation Learning to dance With QR codes Without QR codes Positive aspects of Negative aspects of

use of QR codes use of QR codes
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weren’t paying attention (...) we’d dance to that rhythm without
having the rhythm of the music” [interviewee 3, woman].

The reflections with respect to learning to dance without QR
codes centered on the advantages of the teacher’s feedback: “a
teacher who corrects your mistakes” [interviewee 4, man]; and
direct instructions: “measure the beats, it’s easier when you are
shown in person” [interviewee 2, woman]. However, another in-
terviewee pointed out a drawback of in person instruction if the
teacher has to repeat too often: “ashamed for being insistent, so
you stop asking” [interviewee 1, man].

5. Discussion

This study had the objective of learning about students” achieve-
ment motivation to learn dances with the application of QR codes.
In respect to the relationships between the different dimensions
of achievement motivation for learning to dance, the study shows
significant positive results in all the variables following the inter-
vention in learning to dance. This coincides with other studies on
dance which point out that, following dance practice and when
there is more training, acceptance of errors improves; consequently,
anxiety and fear of failure reduce (Nieto et al., 2020). Thus, the grea-
ter the self-perceived motor competence and the compared motor
competence are, the lesser the anxiety and the stress in respect to
failure (De las Heras-Fernandez & Espada, 2020). Competence ex-
presses mastery over action and its perception is key in explaining
student involvement in physical activity (Murcia Lépez et al., 2023).
Managing anxiety in dance is essential in order to develop students’
maximum potential, and to do so in a pleasant and satisfactory
manner (Garcia et al., 2021). Moreover, the traditional dance style
proposed in this study coincides with other studies that proposed
traditional European dance styles taught in the classroom (Raftis,
1985) as part of the cultural heritage (De las Heras-Fernandez &
Tizén-Diaz, 2022; Karkou et al., 2008) and Korean dances in or-
der to know student’s achievement motivation (Do & Park, 2020).
Nonetheless, the qualitative analysis of this study shows that the
students’ preferred dance styles are the most modern ones, such
as latino dance, twerking and hip hop. This coincides with other
studies, such as Li and Fan’s (2014), that proposed street dance in
order to find out what students” achievement motivation is (Young
etal., 2021; Youngju & Par, 2022). Even though traditional or world
dances are appropriate content for schools (De las Heras-Fernandez
& Tizén-Diaz, 2022), they are not always well received by students
because they sometimes prefer more “fashionable” dances (Zahiu
etal., 2015). Moreover, of the traditional dances proposed, the ones
with rhythms that were easier to recognize were accepted more,
underlining once again the link between music and movement (De
las Heras-Ferndndez, 2022; De las Heras-Fernandez & Tizon-Diaz,
2022).

All of this leads us to conclude that the dance style is a deter-
mining factor when it is proposed in the classroom (Zahiu et al.,
2015) to learn about students’ achievement motivation.

On the other hand, in respect to achievement motivation of
students in learning dances with or without QR codes, the analysis
of quantitative data shows a statistically significant improvement
in all the variables without the use of the QR codes: self-perceived
motor competence, compared motor competence, commitment to
learning, and anxiety and stress in respect to failure without the
use of QR codes. Traditional learning with direct teacher-student
instruction is one of the methods used most in learning to dance
(De las Heras et al., 2019). For this reason, it is probably the one
that is most familiar to students. Hence, achievement motivation
increases following the intervention (De las Heras-Fernandez &
Espada, 2020; Nieto et al., 2020). In the qualitative analysis the

non-use of QR codes, the direct interaction with the teacher and the
latter’s feedback stand out, coinciding with studies that point out
that his action must be systematic and continuous (Pérez-Chaverri
& Salas-Soto, 2016).

In respect to the quantitative results regarding achievement
motivation of students inlearning to dance with the use of QR
codes, the variable anxiety and stress in respect to failure stands
out, decreasing significantly after the intervention. ICTs are mainly
applied in dance to learn choreographies (Birringer, 2002) since
viewing the dance increases students” autonomous learning capa-
city (De las Heras-Fernandez & Cisneros,2021), including the use
of screens and mobile technology (Hsia et al., 2016; Hsia & Hwang,
2020; Huddy, 2017; Molina-Tanco et al., 2017; Nikolai et al., 2019;
Raheb et al., 2019; Ren, 2017b) as the main forms of recording move-
ment and facilitating feedback in learning. The qualitative analysis
indicates the positive perception of learning to dance by means of
mobile technology, as in the studies of Hsia and Hwang (2020).
The results highlight aspects such as diversion with the use of QR
codes, coinciding with studies that indicate that the use of ICTs
in the classroom promote sociability and motivation, benefitting
learning (Calderén-Garrido et al., 2019). Another advantage that
is highlighted is related to the ease of access through mobile pho-
nes, and the fact that they can be reproduced anywhere and at any
time (Cubillo- Arribas et al., 2014). This is similar to saving dances
in videos placed on platforms like Google Drive or YouTube or in
mobile devices, also including access to this material by means of
QR codes (Cuenca et al., 2016). In addition, the use of augmented
reality facilitates synthesizing, outlining and assimilating concepts
(Cubillo-Arribas et al., 2014). However, the results also reveal the
problems of using QR codes, such as the possible limitation of ac-
cess to mobile devices, as shown by other studies that highlight
the need for infrastructures in the classroom (Tirado-Morueta et
al., 2017). Another issue pointed out with respect to learning with
the use of mobile devices is the need for teacher feedback. When
learning procedural aspects by means of videos in which there is
no communication between teacher and students, learning is not
monitored or assessed (Lopez & Lago, 2013). The action of feedback
to the student in his/her learning process must be systematic and
continuous (Pérez-Chaverri & Salas-Soto, 2016).

6. Conclusions

The most relevant conclusions of this study show that there
are positive effects in achievement motivation following the inter-
vention in learning traditional dances, as well as a positive percep-
tion by students following the use of QR codes. The results of this
research may be of interest for practical application by Physical
Education teachers. They could use QR codes to increase students’
motivation and thus stimulate a more active participation on the
latter’s part in the teaching-learning process, which, in line with
previous research findings (Espada et al., 2020; Knight & Wood,
2005), would improve their learning results.

This study was carried out with a small number of students;
having access to a larger sample would have produced more data.
Nonetheless, given that this study focuses on learning to dance as
content, there are disadvantages regarding the presence of dance
in higher education due to poor teacher training (Cafabate et al.,
2016); consequently, it is difficult to conduct studies on achieve-
ment motivation of students learning to dance.

On the other hand, it should be noted that, even though dance
as content is not sufficiently present in classrooms (Dania et al.,
2017) and that digital learning of dance is still in its initial stages
(Leijen et al., 2008), the use of mobile devices for learning to dance
is a reality (Li et al., 2018; Steinberg et al., 2020).
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Lastly, we hope that the implementation of QR codes in lear-
ning to dance is not an isolated proposal of innovation (Fernan-
dez-Rivas et al., 2022), but rather a challenge in respect to conser-
vative teaching methods, and that traditional dance, like music,
be introduced into classrooms by means of virtual reality and
that teachers be able to use these technological resources (Revilla,
2020).
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