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ABSTRACT

Since creativity is considered a key competence in the
21st century, its development deserves special attention
in education. Research has shown that the key to foster-
ing creativity lies in the manner in which the teacher cre-
atesa classroom environment that encourages it,and the
teaching methods employed to deliver the curriculum.
Skills related to creativity develop best when student-
centered teaching methods are applied. The objective of
the present study is to examine the impact of a creative
atmosphere and the integration of student-centered ap-
proaches on the creativity of university students enrolled
in a music-based fundamental movement course. Alto-
gether, 34 university students participated in the elec-
tive, music-based fundamental movement course, which
was based on Rudolf Laban’s movement analysis system.
The course lasted 13 weeks, with one 90-minute session
per week. The teaching methodology was student-cen-
tered. The level of creativity was assessed using the Téth
Creativivty Assessment Scale (Téth & Kirdly, 2006). The
creative learning process was evaluated through funda-
mental movement sequence (Miké et al., 2024). Creative
climate was surveyed using the School Creative Climate

Questionnaire (Péter-Szarka et al., 2015). By the end of
the course, significant changes were observed in the
complexity (p<0.001), thinking (p=0.023), dominance
(p=0.013), and self-actualization (p=0.006) sub-factors.
Furthermore, by the end of the course participants had
assembled significantly more varied (p=0.022) chore-
ography of fundamental movement. The results of the
creative climate questionnaire demonstrate the group’s
considerable influence in shaping the prevailing climate.
In conclusion, our study reveals that even a 13-week
course can induce positive changes in creativity.
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INTRODUCTION

At the end of the twentieth century, it was acknowledged in the labor market that managing esca-
lating social and economic changes demanded flexibility and continuous innovation, and creativ-
ity was identified as the key solution to these challenges (Péter-Szarka, 2012). It is no coincidence
that creativity, as a key competence, has gained increasing significance in education in the 21st
century (Partnership for 21st Century Skills, 2009, as cited by Szettele, 2020). If the goal is to culti-
vate creativeness, the establishment of an appropriate classroom environment plays a crucial role
(Beghetto & Kaufman, 2014).

Numerous education professionals have attempted to identify the classroom factors that
enhance creativity (Davies et al., 2013). Compared to traditional education, developing ingenuity
and establishing a creative environment require different methods and approaches (Morris, 2006).
To be effective, educators must teach or inspire inventiveness in a creative manner. Resourceful
teaching encompasses the teacher’s imaginative, engaging, and attention-grabbing pedagogical
practices, which make learning attractive, exciting, and effective. It also includes teaching models,
strategies, and methods that promote creativity (Morris, 2006; Lin, 2011).

In order to achieve creative learning, it is essential for teachers to strive to provide opportu-
nities for students to become active participants in their own learning process. Active learning is
often referred to as a student-centered approach (Banfi & Korom, 2022), which requires the applica-
tion of methods and techniques that change the roles of the teacher and students in the classroom
compared to traditional methods (Keiler, 2018, as cited by Banfi & Korom, 2022).

In the applied method, the teacher assumes a facilitator role, where the primary focus is not on
delivering knowledge but on assisting students in solving tasks.

Vass (2012) emphasizes group work, debate, play, exploration, discovery, and project-based
methods as essential for encouraging creativity. In addition, research highlights the use of open-
ended questions (Horng et al., 2005) and the cooperative method (Baloche, 2005) in the classroom.
The effectiveness of cooperative methods is closely linked to the quality of collaboration with peers.
Supporting autonomy is also a key aspect of student-centered education, as it contributes to in-
creasing students’ motivation (Richards & Levesque-Bristol, 2014), which is essential for improving
creative processes (Amabile, 1996).

For the development and improvement of student creativity, more is required than the appli-
cation of a few tutoring techniques and methods; the entire teaching style and classroom climate
must be permeated by an attitude that supports ingenuity (Péter-Szarka et al., 2015). A creative
teacher should be friendly, open, and inclusive, listen to the children’s needs, and be aware of their
abilities. It is important to strive to create a classroom atmosphere where students are not afraid to
express and share their thoughts; one that inspires imagination and values collaboration among
students (Cameron, 2010, cited in Al-Dababneh et al., 2017). Considering the points discussed
above, it can be stated that the role of teachers is complex and filled with challenges (Cropley,
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1999). According to Torrance and Myers (1970, cited in Fryer, 2009), promoting creativity in educa-
tion requires highly skilled teaching.

In terms of fostering a creative climate, higher education also deserves special attention, as univer-
sities represent the final stage where the development of creativity can be realized within institutional
frameworks. Furthermore, physical education courses offered at universities can also be considered in
relation to creativity, as several studies have reported positive effects of physical activity on creativity
(Blanchette et al.,, 2005; Colzato et al., 2013; Santos et al., 2016, cited in Ruiz-Ariza et al., 2017). Numer-
ous researchers have investigated the effects of musical movement forms and dance, with most re-
sults reporting positive changes in cognitive and creative abilities (Minton, 2003; Cheung, 2010, cited
in Plrgstaller, 2020). Lai Keun and Hunt (2006) describe how creativity can be fostered through dance
by providing students the opportunity to independently solve certain situations and allowing them to
explore the potential of movement: experimenting, improvising, composing, and choreographing with
learned movement material. Most creativity-enhancing dance programs are based on Rudolf Laban’s
movement analysis system (LMA; see e.g., Lykesas, 2020; Neville & Makopoulou, 2020; Thomaidou et al.,
2021). According to Langton (2007), LMA provides a framework that can be applied to various forms of
movement and can assist not only students but also teachers and movement professionals in creative
design (Lavin, 2008; Pignitzkyné Lugos & Lévai, 2014; Miké & Kovacs, 2021).

To the best of our knowledge, there are only a few studies in the Hungarian and international
literature that have examined the effects of music and the creative climate on university students.
The aim of this research is to investigate whether the effects of a creative climate and student-cen-
tered teaching methods can be observed after one semester of an elective musical fundamental
movement course in higher education.

Questions
1. Is there a change in creativity test scores and in the variety of fundamental movement
sequences as a consequence of the creative climate?
2. Do the results of the creative climate questionnaire serve as confirmation of the positive
effects of a creative environment?
3. Is the Instrument to Measure the Variability of Fundamental Movement Choreography
applicable in an intervention setting?

Sample

A total of 34 participants (female =33, male =1) enrolled in the elective course offered in one of the
largest universities in Budapest, Hungary. The average age of the participants was 20.41 years. All of
the students who enrolled in the course had a background in dance or aesthetic sports.

Creative musical fundamental movement course—Investigation protocol
The 13-week (90 minutes once a week) course was based on fundamental movement (FM), as Seel-
ing (2012, cited in Papaleontiou-Louca et al., 2014) suggests that in order to be creative, one must
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possess fundamental knowledge and deep expertise as a starting point. FM serves as the alpha and
omega of all movement, and it has been a part of every Hungarian student’s weekly routine during
primary and secondary schools, providing a foundational knowledge to design and assemble crea-
tive movement routines. During the course, we introduced another perspective on FM for the stu-
dents: we asked them to redesign the usual warm-up practice utilizing various FM elements (e.g.,
walks, jumps, mixed arm positions, descents, ascents, etc.) as building blocks of a choreography, as
pieces of a puzzle. A description of the course is provided in the first annex. The course was divided
into three blocks. The first block focused on acquiring the foundational knowledge necessary for
later planning, that is, reviewing the movement material of FM. In the second block, the LMA was
employed to integrate a composition a movement sequence into a choreographic work. The third
block focused on assembling several choreographies based on the knowledge gained.

In terms of teaching methods, tasks were given that encouraged exploration, experimenta-
tion, and the stimulation of imagination (e.g., free movement in space in various directions and
levels). Collaboration with peers and offering choices (e.g., selecting music freely, choosing group
members, and deciding whether or not to use props during the exercises) was also encouraged.
The theoretical sessions were conducted through guided discussions and open-ended questions
(e.g., ,When can we call a fundamental movement routine a dance?”).

The level of creativity was assessed using the ,Toth Creativity Assessment Scale” (Téth & Kiraly,
2006) at the beginning and end of the course. The result of the creative learning process was meas-
ured by a student-designed FM sequence, where changes in movements in space, body parts etc.
were compared. Students were required to individually assemble a 4x8 bar FM sequence during
the first and last sessions of the course. Participating students were given clear guidance before the
design exercise. The set of criteria instruments was presented and subsequently utilized to evalu-
ate the series of exercises (see Table 1). Students had approximately 15-20 minutes to complete the
task. The completed movement sequences were recorded on video for investigation. At the end
of the course, the students were asked to complete the ,School Creative Climate Questionnaire”
(Péter-Szarka et al., 2015) to measure the extent of the creative climate.

MEASUREMENT TOOLS

Toth's Creativity Assessment Scale:

Given Lin’s (2011) focus on the development of creative processes in education, we looked for a
suitable measurement tool. For the evaluation of abilities related to ingenuity, Téth’s Creativity As-
sessment Scale (TCAS; see Téth & Kirdly, 2006) was used, as it was specifically designed for older
students and has been applied in several domestic studies (Szabd, 2015; Dominek & Czeglédi, 2021;
Némethné Toth et al., 2023). The TCAS requires respondents to assess 72 statements, which repre-
sent various aspects of personality related to creativity across 12 dimensions: complexity, curiosity,
thinking, originality, energy, perseverance, playfulness, impatience, self-assertion, nonconformity,
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dominance, and risk-taking. The scale aims to identify 12 personality traits that reflect components
essential to the creative process based on individuals’ everyday behavior. The Creativity Assess-
ment Scale has proven to be a reliable tool, applicable in pedagogical practice, providing a solid
foundation for evaluating and fostering students’ creative abilities (Toth & Kirdly, 2006).

Instrument to Measure the Variability of Fundamental Movement Choreography
According to Rusch et al. (1964), a more valid approach to measuring creativity involves motor skill
tests, so they were also incorporated into the study. Creative thoughts and ideas can be expressed
not only in a cognitive way, but also through the movement of the body, and this is the form of
expression that the various motor creativity tests were developed to investigate. As with verbal and
visual methods, the tests are based on measures of divergent thinking (fluency, flexibility, original-
ity). Most of the tasks ask participants to move in different ways in a given space, to move an object
from point A to point B, or to represent the movement of an animal/object/phenomenon. They
observe the pace at which ideas flow (fluency), the number of solutions to a given problem (flex-
ibility), and the uniqueness of the solution (originality; see Lee et al., 2023). The issue of subjectivity
frequently emerges in the context of creativity tests (Mez6é & Mezd, 2022). Consequently, a motor-
based scoring system was developed, offering an objective assessment of potential changes in
creative processes through the design of a FM sequence.

The evaluation system was established based on LMA, the structural elements of FM, and a
scoring system was developed from various aesthetic sports (e.g., gymnastics, aerobics, figure skat-
ing). This process led to the definition of seven evaluation criteria: exercise timing, level changes,
directions, asymmetric positions, locomotor movements, use of equipment, and tempo variations
(see Table 1). The finalized criteria and corresponding scores for each item were differentiated based
on preliminary measurement results (Miké & Kovacs, 2021).

Table 1. Criteria for the evaluation of fundamental movement sequences (Mikd et al., 2024)

Items Scores
4 bars exercise sequence 1
2 bars exercise sequence
Changes of level
Asymmetric simple positions
Asymmetric complex direction

Change of direction
Change of place

Device use

Music use

N NN IND NN — NN

Change of pace
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Usefulness of a measurement tool lies in its ability to identify, quantify, and assess the phenom-
enon being measured. To ensure these conditions are met, measurement tools and methods must
comply with various validity and reliability tests (Starko, 2018). In this regard, we also conducted an
evaluation of the validity of our assessment criteria (Miko et al., 2024). Five independent experts
(physical education teachers) were asked to evaluate three 32-count exercise sequences of varying
difficulty, designed by university students. During the internal consistency analysis, we obtained
results exceeding the expected threshold (0.7) for all three exercise sequences (Cronbach’s a: 0.964,
0.992, and 0.990), indicating a strong correlation among the evaluators’ scores. The Intra-Class Cor-
relation (ICC) results showed that the evaluators’ scores for all three exercise sequences exceeded
the suitability threshold (0.81) with statistical significance (p < 0.05).

The measurement tool has not yet been tested in an intervention setting; therefore, this study
also aims to examine its applicability in such a context.

School Creative Climate Questionnaire
At the end of the course, participants were asked to complete the School Creative Climate Ques-
tionnaire (Péter-Szarka et al., 2015). It evaluates aspects such as the degree of acceptance among
students, the presence of a supportive and cooperative atmosphere (group subfactor); encour-
agement of innovative solutions (openness subfactor); the teacher’s promotion of diversity, risk-
taking, and tolerance for uncertainty (encouragement subfactor); whether the teacher presents
challenges, emphasizes the meaningfulness of tasks, and fosters long-term motivation for task ex-
ecution (challenge subfactor); and whether students feel restricted in expressing their thoughts
(constraints subfactor).

Participants rated how characteristic each statement was of their classroom environment on a
scale from 1 to 7 (1 =not characteristic at all, 7 =fully characteristic). The average score of the items
within each subscale indicated the participants’ perception of their learning environment.

Statistics

We applied a paired t-test to analyze the input and output results. In addition to basic statisti-
cal measures (mean and standard deviation), the Shapiro-Wilk test was used to assess normality.
Depending on the normality test results, the findings were interpreted using either the Student’s
t-test and/or the Wilcoxon test. The significance level was set at p < 0.05. Effect size was evaluated
using Cohen’s d analysis. To assess the internal consistency of the input and output results, Cron-
bach’s a coefficient was employed. Correlation analysis was conducted for the creativity and crea-
tive climate sub-factors using Pearson’s correlation method. All calculations were performed using
the JASP 0.18.3.0 software package.
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RESULTS

Creativity
The results of the internal consistency analysis are illustrated in Tables 2 and 3.

Table 2. Testing the internal consistency of TCAS input results (own editing)

Sub-factors Cronbach’s a
Nonconformity 0.615
Complexity preference 0.598
Risk tasking 0.619
Independent thinking 0.625
Impatience 0.644
Assertiveness 0.572
Dominance 0.610
Curiosity 0.588
Activity 0.578
Originality 0.624
Persistance 0.617
Playfullness 0.657

The overall internal consistency score showed a medium strength value (Chr a=0.634). The inter-
rater reliability value between sub-factors was also examined, and the indicators of these results
are shown in Table 2. For most sub-factors, the scores were also medium strength, but for com-
plexity, self-actualization, curiosity and energy showed a value lower than 0.6, indicating a weak
internal consistency.

We also performed reliability testing on the output TCAS scores.

Table 3. Testing the internal consistency of TCAS output results (own editing)

Sub-factors Cronbach’s a
Nonconformity 0.643
Complexity preference 0.507
Risk tasking 0.610
Independent thinking 0.623
Impatience 0.653
Assertiveness 0.560
Dominance 0.631
Curiosity 0.619
Activity 0.612
Originality 0.612
Persistance 0.663

Playfullness 0.648
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For the outcome results, the overall internal consistency score was found to be of medium
strength (Chr a=0.640), similar to the input measurement results. Also, we looked at the inter-rater
reliability indices between sub-factors (Table 3), and for the outcome measures, only the complex-
ity and self-validation scores were below the medium strength level.

The difference between the initial and outcome results of the intervention, as measured by the
TCAS, is presented in Tables 4 and 5.

Table 4. Results of TCAS (own editing)

Results of TCAS
Pre Post

Sub-factors M D M D
Nonconformity 8.91 4.26 8.59 439
Complexity preference 14.65 3.46 20.56 741
Risk tasking 1247 5.39 11.06 4.80
Independent thinking 13.24 3.36 14 343
Impatience 11.94 472 1nn 48
Assertiveness 12.50 417 18.91 9.5
Dominance 10.56 492 11.50 5.09
Curiosity 16.26 3.86 15.85 416
Activity 13.82 5.01 13.85 439
Originality 13.29 2.59 13.91 2.85
Persistance 14.35 4.75 1417 4.73
Playfullness 17.68 4.60 17.85 4.96
Total creativity 152.5 26.84 171.97 28.70

The results demonstrate that changes were observed not only in overall creativity, but also in the
individual sub-factors. As illustrated in Table 5, while the highest scores were recorded for playful-
ness in the initial measurement, the second measurement indicated that students exhibited higher
scores for complexity and assertiveness. The end sub-factors exhibited the most notable change in
the descriptive statistics.

Table 5. Comparative analysis of the TCAS results of the investigation and control groups after intervention (own editing)

Test Statistic p Effect size
Nonconformity Student 0.665 0.51 0.113
Complexity preference Student -4.405 <.001 0.259
Risk tasking Student 2.190 0.036 0.129
Independent thinking Student 2377 0.023 0.099

Impatience Wilcoxon 155.000 0.849 0.225
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Test Statistic p Effect size
Assertiveness Wilcoxon 116.000 0.006 0.200
Dominance Student -2.628 0.013 0.075
Curiosity Student 0.796 0.432 0129
Activity Student -0.049 0.961 0.126
Originality Student -1.259 0.217 0.182
Persistance Wilcoxon 159.500 0.796 0.229
Playfullness Wilcoxon 164.500 0.562 0.217
Total creativity Student -4.889 <.001 0.166

During the statistical analysis, 33 degrees of freedom (df=33) were determined, based on the
number of participants and the type of test applied. The results of the paired t-test demonstrated
statistically significant changes in complexity (p < 0.001), risk-taking (p=0.036), thinking (p=0.023),
assertiveness (p=0.006), dominance (p=0.013) and total creativity (p < 0.001). Despite the p-val-
ues being lower than the expected significance level, the effect size did not indicate a significant
difference.

Fundamental movement sequence
We also looked at the internal consistency of the input and output results for the FM sequences

n o

(Tables 6 and 7). The results for the items “4-bars exercises,” “2-bars exercises,” and “use of equip-
ment” did not allow for the calculation of internal consistency (as these items were not used by the

participants in the input measurement), so we only performed the analysis for the other items.

Table 6. Examining internal consistency in the input results of fundamental movement sequence (own editing)

Sub-factors Cronbach’s a
Change of level 0.630
Asymmetric Simple positions 0.639
Asymmetric Complex positions 0.586
Change of Direction 0.581
Change of Place 0.598
Music use 0.646
Change of Pace 0.590

The overall internal consistency for the input results of movement chains showed a moderate
strength value (Chr a=0.635). The inter-item reliability test (Table 6) showed results below the
desired level (0.6) for several items, such as asymmetric complex situations, change of direction,
change of position and bars.
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Table 7. Examining internal consistency in the output results of fundamental movement sequence (own editing)

Sub-factors Cronbach’sa
Change of Level 0.633
Asymmetric Simple positions 0.648
Asymmetric Complex positions 0.563
(Change of Direction 0.553
(Change of Place 0.593
Device use 0.641
Music use 0.630
Change of Pace 0.607

For the outcome results of the FM sequence, the overall internal consistency also showed a value
of medium strength (Chr a=0.635). During the end-of-semester sequences, students were already
using devices, so it was possible to carry out an internal consistency check for this item. We also
performed a test of inter-item reliability among the outcome measures (Table 7), and the present
results in this case showed values below the medium strength (0.6) for three items: the asymmetric
composite position, the change of direction, and the change of position items.

A comparison of the results of the designed FM sequences at the beginning and end of the
program are illustrated in Figure 1 and Table 8. The FM sequences were assessed according to the
evaluation system (Table 1). In the designed FM sequences, the quality of the execution of the ex-
ercises was not the determining factor; rather, it was the number of items that the student could
apply during the movements. It was therefore considered that the more items that were applied
during a movement, the more varied and creative the routine would be.

12

10 — — — —
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3 —
v
&
g
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N
Level Simple Complex  Direction Place  Deviceuse Musicuse Pace
positions  positions

I Pre. 2.53 6.74 4.65 4 3.44 0 0.06 2.94
st 412 6.12 571 5.24 4.7 0.06 0.24 3.24

Figure 1. Occurrence of fundamental movement items (own editing)
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In the current statistical analysis, a total of 33 degrees of freedom (df=33) were established. The
paired t-test showed that, by the end of the course, students scored higher in terms of overall score
(i.e., they had created more varied FM sequences). On average, students changed levels more often,
used asymmetric positions more frequently, and changed direction, positions and pace more often
at the end of the program.

Table 8. Comparative analysis of the occurrence of fundamental movement items of the investigation and control groups
after intervention (own editing)

Test Statistic p Effect size
Change of level Wilcoxon 100.000 0.037 0.228
Assymetric simple positions Student 0.864 0.394 0.213
Assymetric complex positions Student -1.083 0.287 0.208
Change of direction Wilcoxon 101.500 0.100 0.225
Change of place Student -1.743 0.090 0.235
Music use Wilcoxon 4,000 0.182 0.425
Change of pace Student -0.549 0.587 0.217
Total score Student 2477 0.031 0.194

A paired t-test was also performed on each item to determine whether a significant change was
found. The test showed a significant difference for the level change item (p=0.037) and the total
scores (p=0.031). As with the creativity test subfactors, the effect size did not demonstrate a signifi-
cant difference on the movement sequences sub-factors.

Creative climate

At the final stage of the study, the participants completed the School Creative Climate Question-
naire (Péter-Szarka et al., 2015). The results of the internal consistency analysis of the Creative Cli-
mate Questionnaire results are illustrated in Table 9.

Table 9. Examining internal consistency in the results of the Creative Climate Questionnaire (own editing)

Sub-factors Cronbach’s a
Group 0.858
Openness 0.816
Encouragement 0.814
(hallanges 0.794
Barriers 0.837

The overall internal consistency showed a value of 0.854, indicating good reliability. The analysis
between sub-factors also yielded results higher than the expected value (0.7), so the consistency
of the items was found to be adequate.
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The results of the descriptive statistics are illustrated in Figure 2. Students rated the extent to
which each statement applied to the lessons on a scale from 1 to 7 (1 =not at all, 7=completely).

j 6.11 ﬁﬁ“f 6.01 6.14 59
6
o 5
g 4
3
2
1
0

Group Oppenes Encouragment Challenge Barriers

Figure 2: Results of the Creative Climate Questionnaire (own editing)
On average, the questions for each sub-factor were rated by the participants with a number 6, with
the highest score being given to ‘openness.’ The objective was to ascertain whether there was a

correlation between the creative climate sub-factors and TCAS scores, for which a correlation ma-
trix was used.

Table 10. Correlation between the results of the creative climate questionnaire and the TCAS (own editing)

Creative Climate

Creativity sub-factor r P
Nonconformity -0.284 0.104
Complexity preference 0.209 0.237
Risk tasking 0.318 0.067
Independent thinking 0.015 0.932
Impatience 0.019 0.917
Assertiveness 0.088 0.619
Dominance 0.022 0.900
Curiosity 0.397 0.020
Activity 0.367 0.033
Originality 0.448 0.008
Persistence 0.250 0.153
Playfulness 0.191 0.280

Total creativity 0.324 0.061
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The results demonstrate that despite the group sub-factor not being identified as the most domi-
nant factor within the creative climate questionnaire, a positive correlation was observed with three
sub-factors: curiosity, energy and originality.

SUMMARY

The present study investigated the effects of a 13-week elective music fundamental movement
course on creativity among university students. Creativity is a personality trait of particular impor-
tance in the 21st century, and the university represents the final stage at which creativity can be
developed within an institutional setting. Physical education courses at the university level offer an
optimal setting for fostering creativity.

Given the existing literature on the beneficial effects of musical movements on creativity, we
developed a novel course that integrates musical FM according to LMA. In order to foster creativity,
we placed particular emphasis on establishing a conducive learning environment and employed
student-centered methods to guide the curriculum.

Taking the existing literature into account, we hypothesized that there would be a significant
difference in creativity at the end of the study as a result of the creative climate. The change in
creativity levels was measured using the TCAS. At the end of the intervention, there was a signifi-
cantly higher overall level of creativity and positive changes in each sub-factor (complexity, inde-
pendent thinking, assertiveness, dominance). The complexity sub-factor refers to the reception
of stimuli that diverge from the norm (Téth & Kirdly, 2006). As outlined in the course structure,
students were encouraged to move beyond their previous experience of fundamental movement
as a warm-up exercise. It is our belief that by approaching the movement material from an alterna-
tive perspective, our program has inspired new stimuli and perspectives in the participants. The
independent thinking sub-factor refers to the tendency of individuals to strive for solutions, seek-
ing new ways to solve a given problem (Téth, Kiraly, 2006). The observed increase in this sub-fac-
tor can be explained by the fact that students were required to expand the existing choreography
along another item of the LMA. The planning process was not constrained by a tight time limit, al-
lowing students to engage in a comprehensive and thoughtful approach to the tasks at hand. The
sub-factor of confidence (Téth & Kirdly, 2006) refers to the need for individuals to embrace their
own ideas that are different from the usual ones. Throughout the program, students were encour-
aged to express their own ideas in the presence of their peers, and this encouragement may have
facilitated an enhancement in assertiveness. The dominance subfactor, defined as the acceptance
of novel ideas by others (Téth & Kirdly, 2006), corroborates the previous assumption. Interestingly,
the risk-taking sub-factor was significantly lower at the end of the program. It requires individu-
als to be aware that their ideas may fail in some cases (Toéth & Kiraly, 2006). Throughout the pro-
gram, students were consistently encouraged to propose more unconventional ideas, with the
understanding that there is no incorrect solution. This may have contributed to an increase in
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participants’ confidence, leading to a reduced sense of risk associated with proposing new ideas.
The TCAS was first published in 2006, and since that time, studies have been conducted in Hun-
gary using this measure to estimate creativity levels. Dominek and Czeglédi (2021) concluded that
creativity, as a competence, must be developed in university students. Némethné Toth (2023) in-
vestigated the impact of student-centered teaching methods on the creativity of primary school
students in PE. By the end of the study, no improvement in creativity was evident, but a limitation
of the research is that the outbreak of the Covid virus forced teaching into the online space. To the
best of our knowledge, no similar study has been conducted with university students.

The impact of the creative climate was also measured through a movement task. A 32-bars
movement sequence was designed by the students at the beginning and at the end of the course
and the FM sequence was assessed using our proprietary instrument. By the end of the course, the
students had created significantly more varied and creative movement sequences, which was re-
flected in the fact that they used certain items (tempo change, change of position, change of level,
etc.) more often. We believe that LMA and the new approach to FM have had a significant impact
on these positive developments.

The results of the creative climate questionnaire indicated that a creative climate was estab-
lished in the classroom. The highest score was for openness, indicating that students perceived the
lessons to be characterized by collaboration, teacher encouragement for novelty and diversity of
perspectives, and that the course was challenging within appropriate limits. Based on the results
of the School Creative Climate Questionnaire, the Group sub-factor was not rated as the strongest.
Conversely, a positive correlation was observed between the three sub-factors (curiosity, activity
and originality). The correlation demonstrates that the stronger the group cohesion, the greater the
level of curiosity exhibited by students. It is widely accepted that curiosity is a significant factor in
creative thinking. Furthermore, it necessitates a considerable degree of energy from the students,
which can be effectively cultivated in a positive and supportive group environment. Additionally,
a correlation was identified between the group sub-factor and originality, which may indicate that
increased team cohesion is associated with a greater capacity for creative and original ideas among
group members. The findings of the correlation matrix indicate that collaborative tasks play a no-
table role in fostering a creative atmosphere.

Internal consistency checks were carried out for the input and output measurements. Although
the TCAS and Creative Climate Questionnaires have been shown to be reliable and valid (Téth &
Kiraly, 2006; Péter-Szarka et al., 2015), for our present study sample, the reliability of the measures
showed only moderate results in most cases. The moderate effect size can be explained, among
other things, by the small size of the study sample, which makes it worthwhile to conduct the study
with a larger number of students in the future.

The Instrument to Measure the Variability of Fundamental Movement Choreography was test-
ed in this study for the first time in an intervention setting. Statistically, internal consistency has not
reached the required level of reliability for several items, so it is worth testing on a higher number
of samples in the future and adjusting the items of the instrument. Although significant results
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were obtained for several sub-factors, both for the creativity test and for the movement instrument
the effect size statistical analysis did not show any significant change. While the significances show
that movement, combined with music, plays an important role in complex and versatile creativity
development, the effect size indicates that a duration of 13 weeks is not adequate for achieving
substantial development. This suggests that creativity development should be a continuous proc-
ess throughout the school years.

LIMITATIONS

One limitation of the research is that no control group was established, which could significantly af-
fect the validity of the results. In its absence, it is not possible to clearly distinguish the effects under
investigation from other possible factors, so that increased caution is required when interpreting
the results.

Another limitation is that, at the University, class attendance is compulsory. However, absences
from 25% of the classes (i.e., a total of 3xX90 minutes of class time) are allowed. As a limitation, there
have been students who have missed some sessions.

The existing literature contains a number of references to the beneficial effects of learner-cen-
tred teaching methods and dance-music movement-based program on creativity. In the present
study, a combination of the two approaches was employed; however, the impact of the learner-
centred teaching method and dance-music on creativity was not measured separately. In the fu-
ture, it would be beneficial to examine the effects of these two factors on creativity separately in
order to compare the potential differences.

CONCLUSION

In summary, our study shows that the positive impact of learner-centered methods on thinking
can be demonstrated even after a 13-week program, but long-term results can only be achieved
through continuous creative teaching (Beghetto & Kaufman, 2014). The university provides an ex-
cellent environment for the implementation of learner-centered methodologies, which are par-
ticularly well-suited to this age group, offering benefits not only in the classroom but also in various
physical education courses. Choreographed movement forms offer teachers a unique opportunity
to foster creativity, particularly when accompanied by music. It is crucial for educators to possess
the optimal tools to assess the efficacy of their pedagogical practices. In order to achieve this, we
have developed an instrument that provides objective feedback on creative learning processes
through the design of movement sequences (Miké et al., 2024). We recommend the use of the
scoring system and the associated procedure not only to teachers, but also to coaches and sports



136 (reativity. Theories—Research—Applications, 12(1) 2025

professionals who consider the development of creativity in their sessions to educate participants
and want to be sure of the results of their work.

It is important to note that the study was conducted without a control group, which limits
generalizability of the findings to other populations or educational contexts. In the absence of
a control group, it is not possible to rule out the influence of alternative factors—such as the
voluntary nature of course participation or participants’ pre-existing motivation—on the ob-
served outcomes. Therefore, the results should be interpreted as indicative trends rather than
as evidence of causal relationships. In future research, the present study’s methodology will be
replicated with a control group in order to provide a more valid approach to the results, and also
with a larger sample size.
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