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Purpose: The main goal of the research is to establish whether there is a difference between the research groups (visual, 
kinaesthetic, and auditory) in progressing through the cognitive stage of learning in dance classes. Effectiveness of self-
assessment and preferences in perceptual modes separately by gender were analyzed as a part of the student-centered 
approach in dance education. 
Methods: The study was carried out on a sample of 61 students, aged between 20 and 24, divided into three groups: visual 
(N=21), kinaesthetic (N=21) and auditory (N=19) in which a different perceptual learning strategy was implemented. The 
learning progress in the initial cognitive stage of learning and the assessment of dance performance level was monitored 
through three measurement points. External and internal evaluation of dance skills level of performance was conducted. 
Results:  Results suggested satisfactory metric characteristics of sensitivity and objectivity of the newly constructed test for 
assessing external and internal level of dance performance. According to the Repeated Measures ANOVA and Tukey post hoc 
test between three measurement points with two categorical variables of gender and perceptual learning modes, statistical 
significance was found, F (4,110) = 5.442 (P<0.001). 
Conclusions: The obtained results suggest that the auditory perceptual learning strategy is the most effective method for 
learning dances in the cognitive stage of learning. Perceptual learning strategy of following the rhythm and tempo of music 
is more effective for creating memory patterns formed in the initial stage of learning than relying on visual or kinaesthetic 
inputs for learning dance patterns. Self-evaluation as well as possibility of choosing an effective perceptual learning strategy 
are student-centered forms of teaching dances that should be given priority in the learning process.
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Introduction

Learning dances implies the use of visual, auditory, kinaesthetic, 
and analytic methods of teaching,1 for which it is necessary to 
develop separate learning strategies. Effective dance learning 
is based on the dancer's activity and motivation, which can 
be enhanced by applying the dancer's or student's preferred 
perceptual mode. In particular, the activity and motivation of 
students should be encouraged in dance education in school 
practice due to the great benefits of the implementation of 
dance contents in physical education (PE) classes, which can be 
physiological, psychological and social benefits for students.2-8 
By applying dances content in education, a significant 
contribution can be made to developing inclusiveness and 
gender tolerance. Specifically, the education content regarding 
folk dances includes learning about national heritage, original 
traditions, and culture, which concerns young people's 
awareness of their national and cultural identity as the first step 
in understanding and accepting other nations and cultures. In 
that way, learning folk dances provides a great opportunity to 
learn about inclusiveness in practice. Besides general inclusivity, 
a prominent advantage of dance education is gender tolerance. 
In order to effectively implement SDG goals through dance 
education, changes in dance education strategies should be made. 
A transformation in the educational approach with a greater 
part of the student-centered approach compared to the classic 
teacher-centered approach is possible and desirable through 

dance education. Teacher-centeredness refers to the traditional 
transfer of knowledge and skills in a learning environment, 
in which the teacher has the dominant role; while student-
centeredness seeks to encourage students’ activity and develop 
their critical thinking skills by using problem-solving methods 
during the PE classes.9-11 Main components of student-centered 
dance teaching classes can be recognized as active participation 
of students in creating choreography, making decisions about 
what and how they will learn, creating new dance patterns based 
on previously learned dance skills, understanding expectations, 
and using self-assessment evaluations, monitoring their dance 
improvement to develop strategies for future learning, working 
in collaboration with other dancers, demonstration of authentic 
dance performance. The measurability of these categories in 
education, and thus the effectiveness of the student-centered 
method itself, has not been sufficiently investigated in previous 
research. Therefore, in the methodological approach of this 
research, two categories were specially elaborated: the selection 
of the preferred perceptual mode of learning and checking 
the objectivity of the self-assessment model. According to 
Rothmund (2023)12 student-centered approach is focused on 
holistic development through a discovery process and teacher-
centered approach is focused on training of dance artists, with 
an emphasis on skill acquisition in dance technique. The author 
defines a middle mode for teaching contemporary dance as 
combination of skill acquisition and personal growth through 
problem solving methods. Therefore, to better understand which 
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and when should one of the two approaches be allotted preference 
during the dance classes, more scientific data obtained during 
educational processes are needed.
A perceptual mode in motor learning is specific way in which 
relevant information is received and processed. The students 
individually preferred learning mode should be considered in 
organizing the entire learning process in order to achieve the 
learning goals as effectively as possible. According to Coker 
(2017)13 four different modes of perceptual learning (visual, 
kinaesthetic, analytical and auditory) should be taken into 
consideration during giving instructions and designing practice 
environments while planning motor learning. It is precisely the 
possibility of choosing a perceptual learning mode and then 
learning through the chosen mode that could contribute to more 
active participation of students in dance and more efficient 
progress in learning. On the population of college students,14-16 
preferences in perceptual learning modes were analyzed using the 
VARK questionnaire, which profiles student preferences through 
4 learning modes (visual, auditory, read/write, kinaesthetic). 
Research in the field, especially in dance education, where 
perceptual learning can foster students' cognitive, affective and 
psychomotor development,17 is still lacking.
The aims of the study
In order to analyse the effectiveness of self-assessment as a part 
of the student-centered approach in dance education, the first goal 
of the research is to evaluate and compare external evaluation 
and self-evaluation of students. The metric characteristics 
(objectivity and sensitivity) of a newly constructed test for 
assessing the level of dance performance were analysed, and then 
the external evaluation of independent experts was compared 
with self-assessment of students. The hypothesis that student-
centered approach elements were applied in the experiment 
can be accepted if the self-assessment mode is objective and 
if there is a significant correlation between external and self-
assessment of students' evaluation. The second goal of the 
research is to determine which of the three perceptual learning 
modes (visual, kinaesthetic, and auditory) will best affect dance 
performance. In the student-centered approach, it is important 
to establish whether the possibility of choosing a perceptual 
learning mode will be consistent with effective learning. The 
ultimate educational goal is to increase the efficiency of learning 
by increasing the activity and commitment of students. The third 
goal of the research is to establish whether there is a difference 
between the research groups (visual, kinaesthetic, and auditory) 
in progressing through the cognitive stage of learning. Perceptual 
sensory pathways will be strongly engaged precisely in the first, 
cognitive stage of learning; therefore the assumption is that the 
effects of perceptual learning modes can be better monitored at 
the very beginning of learning.

Methods

Participants
The research was conducted on a sample of 61 PE students aged 
21 to 24, through the Dance course. At the beginning of the 
teaching process, students were divided into three study groups: 
a) visual (N=21, 10 female students and 11 male students); b) 
kinaesthetic (N=21, 8 female students and 13 male students); 
c) auditory (N=19, 8 female students and 11 male students). 
Before the beginning of the study, it was determined whether 
the students had any previous folk dance experience, and those 
with such experience did not participate in the study. Then, the 
participants from all groups were given basic information and 
instructions regarding the study and its objectives; and basic 

theoretical information regarding visual, kinaesthetic, and 
auditory strategies of learning dances. Based on the information 
received, the students could choose a group, or strategy, with 
which to learn the dance. Non-random allocation of the sample 
of subjects was applied in order to respect the preferences of 
students in choosing a perceptual learning mode. This approach 
to research was necessary in order to be able to analyze the 
student-centered method, in which it is essential that the student 
chooses the contents and learning modalities. Participation in 
the study was voluntary and participants were informed that they 
could withdraw at any time.
Study design
The folk dance of the Adriatic dance zone suitable for 
implementation in PE classes were the learning content of the 
experiment. Kontradanca is a Croatian dance of the Adriatic 
dance zone originating from the city of Dubrovnik and belongs 
to the group of salon dances. The dance is performed in pairs and 
to the musical accompaniment of a mandolin band in two-quarter 
time. The male and female dancers are facing in the direction of 
movement and hold each other with their right hands. For the 
purpose of evaluation, the dance evaluation form was broken 
down into basic sequences or parts, and each sequence was 
evaluated with a score of 2 (if part of the sequence was performed 
correctly), 1 (if the sequence was performed partially correctly), 
and 0 (the sequence was not performed correctly). The following 
figures were evaluated: (1) the pair moving forward in a three-
step; (2) the pair moving backward in a three-step; (3) 4 balance 
turns in pairs by 180 degrees; (4) the pair moving forward and 
backward in a quadrille; (5) the pair changing in a quadrille. 
The total maximum score for the dance evaluation form was 10. 
For example, the pair moving forward in a three-step, implies 
the pair moving forward holding each other's right hands. The 
dancer's left hand is behind his back, and the woman's left 
hand is at her side. The couple begins the three-step with their 
right foot, steps with their left to their right, then steps forward 
with their right again. The stance is upright, and the movement 
is to the music in two-quarter time mezzoforte. The described 
evaluation method is common in the scientific environment 
and is used for evaluation of aesthetic movements.18,19 External 
evaluation performed by independent evaluators, and internal 
evaluation performed by students themselves were carried out 
according to the same criteria.
In the second phase, students were divided into three research 
groups (visual, kinaesthetic, and auditory) in which a different 
approach to learning was implemented. In the visual group 
(N=21) student were acquiring new dance skills mainly by 
following the demonstrator’s performance and mistakes in the 
performance were corrected by observing themselves in the 
mirror. In the learning strategy, visual stimulation was used as 
much as possible. In the kinaesthetic group (N=21) instructional 
strategies such as guidance were applied. The students in this 
group were supposed to let themselves be led in the dance. The 
basis of the kinaesthetic learning strategy is the direct experience 
of movement and learning through kinaesthetic stimuli. In the 
auditory group (N=19) students were acquiring new dance skills 
mainly by following the rhythm and tempo of the music or by 
following the teacher’s clapping to given rhythm. In the learning 
strategy, auditory stimulation was used as much as possible. The 
dance patterns in all three research groups (visual, kinaesthetic, 
and auditory) were the same. This approach in dance education 
is known as the VAK model in the previous literature in learning 
traditional dances;20 in which, through variations of visual, 
auditory, and kinaesthetic stimuli, students are encouraged to 
become more actively involved in the learning process.
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At the very beginning of learning in the cognitive stage of 
acquiring new motor skills, three independent judges assessed the 
learning progress of each individual student. In addition to dance 
knowledge itself, which was assessed on a scale of 0 to 10, the 
judges also checked the expressiveness of the performance and 
the dance style (0-3) and the harmony of the dance performance 
with the music (0-3). In this way, performance accuracy and 
spatial awareness as well as the coordination of steps and music 
were rated. Thus, the total assessment range within which 
the judges could monitor learning progress was from 0 to 16. 
Progress was monitored at three time points during the first 
week of learning. The judges assessed the students' performance 
three times (S1, S2, S3) during a period assumed to represent the 
cognitive stage of learning, namely, the first measurement was 
conducted during the first class, the second measurement was 
conducted during the second class, and the third measurement 
was conducted during the third class of learning on a scale of 
0-16.
Statistical analysis
The methods for data analysis were chosen according to the set of 
goals of the research, to analyse the metric characteristics of the 
newly constructed tests for assessing the level of performance 
of the dance. In order to analyse the sensitivity, descriptive 
statistical parameters were calculated: arithmetic means (AS), 
standard deviations (SD), minimum scores (MIN), maximum 
scores (MAX), and the normality of distributions was checked 
with the Kolmogorov-Smirnov test (KS). In order to analyse the 
objectivity of the judges, the Cronbach alpha coefficient was 
calculated. In order to determine which of the three perceptual 
learning modes will best affect dance performance, a two-way 
analysis of variance (Factorial ANOVA) was used with the 
independent variables of: a) gender (male and female students) 
and b) perceptual modes (visual, kinaesthetic and auditory). 

Finally, for assessing differences between the research groups 
(visual, kinaesthetic, and auditory) in progressing through the 
cognitive stage of learning (S1, S2, S3), a Repeated Measures 
ANOVA was used with the two independent variables of gender 
and perceptual modes. The Tukey Post Hoc Test was used to 
determine significant differences among means. The level of 
significance was set at P<0.05. Statistica 13.0 (TIBCO Software 
Inc, USA) was used for all analyses and a P-level of 95% was 
applied

Results

For the assessment of the first goal of the research, namely 
the evaluation and comparison of external evaluation and self-
evaluation of students, the objectivity and sensitivity of the newly 
constructed test for assessing the level of dance performance 
were analysed (Table 1). According to descriptive statistics and 
KS test, newly constructed test for assessing the level of dance 
performance has satisfactory metric characteristics of sensitivity. 
According to the KS test results for all three dance evaluators 
as well as the final variable does not deviate significantly 
from the Gaussian curve at the error level of 0.05 and results 
were normally distributed. According to correlations between 
three evaluators the results of the Cronbach alpha coefficients 
(alpha =.86), test for assessing the level of dance performance 
shows satisfactory measurement characteristics of objectivity. 
The results of the mean values ​​of arithmetic means in self-
evaluation (7.98) are higher than in external evaluation (7.68). 
The correlation between two variables: (1) external evaluation 
assessed by three independent judges and (2) internal evaluation 
(students' self-assessment) is significant and moderate (0.39; 
P<0.01). Students use a lower range of grades (5-10) in self-
evaluation than external evaluators (2-10). 

evaluators Mean Min Max SD KS*
Correlations** - evaluators

S1 S2 S3
E1 7.48 2.00 10.00 2.29 .20 1.00 0.69 0.67

E2 7.77 4.00 10.00 2.01 .19 0.69 1.00 0.65
E3 7.84 3.00 10.00 2.15 .20 0.67 0.65 1.00

Total 7.69 3.67 10.00 1.90 .13 0.90 0.88 0.88
Self-evaluation 7.98 5.00 10.00 1.51 .17 0.33 0.23 0.48

Table 1. Variables of external evaluation (E1. E2, E3) and self-evaluation of dance performance: descriptive statistics, values of the 
Kolmogorov-Smirnov test (KS) and correlations between evaluators .

*KS test is significant on the level of 0.05 for: d<0.21 (when N=61)
** correlations are significant at p < .05

The selection of the preferred perceptual mode of learning 
and the possibility of student choice are the second analysed 
segment of the student-centered approach. The second objective 
of the study was to determine which of the three perceptual 
learning modes (visual, kinaesthetic, and auditory) will best 
affect dance performance, was analysed to determine the 
influence of individual perceptual modes on successful dance 
performance, taking into account gender specificity. In order 
to determine which of the three perceptual learning modes 
(visual, kinaesthetic, and auditory) will best influence students’ 
dance performance separately by gender, the two-way analysis 
of variance (Factorial ANOVA) was calculated. According to 
the results obtained, significant main affect of learning mode 
was found (F (2,55) = 5.60; P<.006), and the auditory group 
outperformed the visual and kinaesthetic groups.
The improvement of dance performance through cognitive 
stage of learning was analysed in three measurement points 

for all three study groups (visual, kinaesthetic, and auditory).  
The results of the mean values ​​and standard deviations of the 
subjects, achieved in the three measurement points, separately 
by gender are shown in Table 2. 
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According to Repeated Measures Analysis of variance presented 
in Figure 1, and two categorical variables of gender and perceptual 
learning modes, statistically significant effects were found F 
(4,110) = 5.442 (P<0.00). The Tukey Post Hoc Test significant 
differences results of research groups between measurement 

points and between groups in the same measurement point for 
all three perceptual mode groups (males and females separately) 
in three measurement points during cognitive stage of learning 
were presented in Table 3.

Table 2. Descriptive statistics of variable for assessing dance performance progress in cognitive stage (three measurement points 
S1, S2, S3) according to gender.

First measurement
S1

Second measurement
S2

Third measurement
S3

Mean ±SD Mean± SD Mean ±SD
Male (N= 35) 4.33±2.45 6.81±1.65 7.70±2.53

Female (N=26) 4.37±2.80 7.53±2.58 9.00±3.26
Total (N=61) 4.35±2.58 7.11±2.11 8.26±2.91

Visual Kinaesthetic Auditory  

male 
n=11

female 
n=10

total
n=21

male
n=13

female
n=8

total
n=21

male
n=11

female
n=8

total
n=19

S1 3.97±3.03A 3.30±2.09 B 3.65±2.59 5.18±2.35 4.67±1.33C 4.98±2.00 3.70±1.75D 5.42±4.20E 4.42±3.05

S2 7.30±1.85 A 8.40±1.88 B 7.83±1.90 6.26±1.69 6.29±3.04 6.27±2.22 6.97±1.33 D 7.67±2.68 E 7.26±1.97

S3 7.94±2.41 A 7.80±1.34 B 7.87±1.92 7.10±3.09a 8.29±4.05* 7.56±3.44 8.18±1.93 D 11.21±3.31 E* 9.46±2.95

Table 3. Mean values and standard deviations (M ± SD) and Tukey Post Hoc Test signifficant differences results of research groups 
between measurement points (A-E ) and between groups in the same measurement point (*) for all three perceptual mode groups 
(males and females separately) in three measurement points during cognitive stage of learning (S1, S2, S3).

Significant differences between groups in the same measurement point: *female auditory and male kinesthetic group p<0.04;
Significant differences between measurement points:  A male visual group between S1 and S2 (p<0.00); S1 and S3 (p<0.00); B female visual group 
between S1 and S2 (p<0.00); S1 and S3 (p<0.00); C female kinesthetic group between S1 and S3 (p<0.01);  D male auditory group between S1 and 
S2 (p<0.00); S1 and S3 (p<0.00); E female auditory group between S1 and S3 (p<0.00);S2 and S3(p<0.00).
In the first measurement point, in which the dance performance 
was analysed in the first lesson, there are no significant differences 
between the research groups, which confirms the initial thesis 
that all subjects started the experiment without significant 
differences in previous dance skills. Additional significant 
differences identified by the Tukey post hoc test were noted as 
follows, between: the male visual group in the first measurement 
and the male auditory group in the third measurement (P<0.01); 
the male visual group in the first measurement and the male 
kinaesthetic group in the third measurement (P<0.03); the 
male visual group in the first measurement and the female 
auditory group in the third measurement (P<0.00); the male 
visual group in the first measurement and the female visual 
group in the second measurement (P<0.01); the female visual 
group in the first measurement and the male kinaesthetic group 
in the third measurement (P<0.04); the female visual group 
in the first measurement and the male auditory group in the 
third measurement (P<0.00); the female visual group in the 
first measurement and the male visual group in the second 
measurement (P<0.03) and the third measurement (P<0.00); 
the female visual group in the first measurement and the female 
kinaesthetic group in the third measurement (P<0.01); the female 
visual group in the first measurement and the female auditory  
group in the second (P<0.03) and the third measurement 
(P<0.00); the male kinaesthetic group in the first measurement 
and the female auditory group in the third measurement (P<0.00); 
the female kinaesthetic group in the first measurement and the 
female auditory group in the third measurement (P<0.00); the 
male auditory group in the first measurement and the female 
auditory group in the third measurement (P<0.00). 
Significant differences were noted within one research group 

between different measurement points in the cognitive stage, 
in all groups except the male kinaesthetic group (Table 3). 
Significant differences show a positive progression in dance 
performance across time points in the cognitive stage in all 
research groups except the female visual group. In the female 
visual group, the arithmetic means increase from the first (3.30) 
to the second measurement point (8.40), and then numerically 
decrease at the third measurement point (7.80).
Differences within one measurement point between different 
groups were noted only between the female auditory and the 
male kinaesthetic group in the third measurement point (P<0.04) 
in favour of the female auditory group.
Regarding the second measurement point or the second lesson of 
dancing, the Tukey Post Hoc Test showed significant differences 
between the male kinaesthetic group in the second measurement 
and the female auditory group in the third measurement 
(P<0.00).
According to the results of the Tukey Post Hoc Test between 
different measurement points, the only significant difference 
between measurement 2 and 3 was recorded in the female 
auditory group (P<0.00), but there were no significant 
differences between the first and second measurements in the 
female auditory group.
According to the results shown in Table 3, respecting gender 
differences, the best results in dance performance in the first 
measurement are shown by the female auditory group and 
the male kinaesthetic group. In the second measurement, the 
best progress is shown by the males and females in the visual 
group. In the third measurement, the most successful in dance 
performance are the male and female students in the auditory 
group.
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Discussion

According to the set research objectives, the discussion is 
presented in three sub-chapters: Self-assessment as a tool for 
student–centered approach implementation, preferred perceptual 
mode of learning in dance education and cognitive stage of 
learning and preferred perceptual modes.
Self-assessment as a  tool for student–centered approach 
implementation
Dances of the Adriatic dance zone are generally characterized 
by coordination complexity.21,22 Frequent changes in direction of 
movement, the number of images and characteristic movement 
communication with the other couples contributed to dance 
complexity from a cognitive and sociological perspective. Clear 
and transparent criteria for dance evaluation and self-evaluation 
are all the more necessary before further analyses. The students’ 
use lower range of grades for self-evaluation compared to 
external evaluators is understandable due to the level of dance 
skills and the ability to notice details due to the perspective of an 
external observer 23. Although there is still work to be done on 
creating a universal variable that will have a better connection 
between external and internal judgments, the presented results 
show an objective self-assessment of students that can be used 
in the measurement of a student-centered approach efficiency 
in dance education. In accordance with results and discussion 
for the first research goal, the hypothesis that student-centered 
approach was applied in the experiment can be accepted as 
an effective self-evaluation segment during dance learning. 
In conclusion, self-assessment as a tool for student-centered 
approach implementation can be applied in dance education for 
students and can be a tool in the educational transformation from 
the classic teacher-centered approach to the student-centered 
approach. The ultimate goal of introducing self-evaluation in 
dance education as part of the student-centered approach is not 
to replace external evaluation, but to increase student activity. 
The assumption is that such an approach will contribute to the 
active learning of dance structures and the greater interest of 
students in dance content. In subsequent research, it is necessary 
to analyse other elements of the student-centered approach, such 
as critical thinking skills by using problem-solving methods9-11 

in order to have a better insight into the effects of the active 
approach of students and the overall educational benefits of 
the student-centered approach in dance. For the analysis of the 
educational effects in this research, the self-assessment method 
should be viewed together for the possibility of choosing a 
perceptual learning strategy and transparent monitoring of 
dance improvement, which will help to monitor and improve the 
preferred strategy. Choosing a perceptual learning strategy is an 
important element of a student-centered approach in education. 
At the same time, non-random allocation affects generalization 
and inference, which can be used in large samples and not only 
in single-institution samples to compare the results.
This enables the student to actively participate in developing 
strategies for future learning and working in collaboration with 
other dancers, key elements of active learning in dance education. 
The applied learning strategy can be considered a middle mode 
between the student-centered and teacher-centered approach that 
Rothmund (2023)12 defined as a combination of skill acquisition 
and personal growth through problem-solving methods.
Preferred perceptual mode of learning in dance education
In the first phase of the research, five basic dance sequences 
were evaluated. Each sequence was evaluated with a score of 
2 (if part of the sequence was performed correctly), 1 (if the 
sequence was performed partially correctly) and 0 (the sequence 
was not performed correctly). Female dancers achieved the best 
dance performance results in the auditory group, while male 
dancers achieved the highest performance results in the visual 
group. The lowest dance performance results were recorded 
in female dancers in the visual group and in male dancers in 
the kinaesthetic group. Previous studies have noted gender 
differences in dance performance and motivation for dance 
activities24-27 but there is no previous research that can confirm 
gender differences in successful dance performance related to 
the selected perceptual learning modes. According to Bostanci, 
Ö. (2020)14 kinaesthetic learning is the most dominant learning 
style of sport sciences students, but the results were not analysed 
separately by gender. In the kinaesthetic group, learning through 
dance leadership dominated. When learning dance steps, students 
were supposed to let themselves be guided more quickly by the 
teacher. For the male population, the mode of learning strategies 

Figure 1. Differences between measurements in the cognitive stage of learning (S1, 
S2, S3) in the overall sample of participants (female and male students together) in all 
three study groups (visual, kinaesthetic, auditory).
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in which they follow the lead, either from a teacher or a more 
experienced dancer, is not the most effective learning mode. 
Furthermore, learning dance by observing a demonstrator is a 
more effective mode for male students than for female students. 
In general, female students in this study acquired dance skills 
more effectively by listening to the music and rhythm and by 
following, rather than just watching a demonstrator. Having only 
visual demonstrations available in the learning process could 
be an insufficient source of the information needed to develop 
a memorial representation of the complex skill for female 
students. The results obtained are in accordance with Las Heras-
Fernandez et al (2025)28, according to which female dancers are 
more successful in the performance of traditional dance, but 
further research is needed to investigate the impact of gender 
differences on emotional intelligence skills in learning dance, 
which may be related to the preferred learning mode.
Cognitive stage of learning and preferred perceptual modes
Fitts and Posner (1967)29 suggest three learning stages defined 
by the behavioural tendencies learner display at various 
points throughout the learning process can be divided into the  
cognitive, associative and autonomous stages. At the beginning 
of the learning process, the learner is first introduced to the 
dance patterns, and the first task is to understand and develop 
the requirements of the movement. For the conducted research, 
it is crucial to establish that prior skills and experience do not 
influence the cognitive processes of learning new dance patterns. 
Since the first measurement, which was conducted during the 
first dance lesson, did not register any differences between the 
research groups, we can conclude that the students in all three 
groups are at the same cognitive stage of learning. High degree 
of cognitive activity is characterized by high attentional demands 
and limited movement execution. Performance is inconsistent 
and  contains numerous errors, which are typically gross in 
nature.13,30 Precisely in this period, it is important to determine 
whether there are differences in the perceptual mode of acquiring 
dance skills in order to apply an effective learning strategy. In 
the second phase of the research, in order to be able to follow 
the progression in the three measurement points, the evaluators 
additionally assessed the expressiveness of the performance and 
the dance style (0-3) and the harmony of the dance performance 
with the music (0-3) with final range of evaluation from 0 to 16. 
Male students initially prefer a kinaesthetic perceptual mode, but 
do not progress to learning through that mode. A kinaesthetic 
perceptual mode in which following the lead of another dancer is 
not the best strategy for male beginners because they do not have 
enough skills for the leading, and an educational environment in 
which they only follow a partner does not lead to improvement 
in dance performance. In terms of the way the kinaesthetic 
perceptual mode strategy works in dance, it can be compared 
to the reciprocal learning style. Although in previous studies the 
reciprocal style in dance proved to be effective in comparison 
to command and self-check styles because female students 
felt more competent than male students in making decisions, 
choosing content and generally in influencing the flow of 
work in class.19,31 Reciprocal style has the characteristics of a 
kinaesthetic perceptual mode in the phase of mistake correction 
when the students were put in pairs and the process was carried 
out by one pair void in the dance and correcting the mistakes 
of the other. According to the presented results, the kinaesthetic 
perceptual mode, especially for the male population, is not 
a suitable learning mode in the cognitive stage. Students who 
used visual learning strategies make the fastest progress, but the 
effects of progress are short-lived. In the third measurement, 
stagnation occurs, which is especially pronounced in the female 

population. The plateau in the progression through the cognitive 
stage of acquiring dance skills occurs only in the female visual 
group. Further research is needed so that this result could be 
generally perceived as gender differences in motor learning 
through watching the demonstrator. But in everyday dance 
practice, it can be recommended to emphasize auditory cues 
(music/rhythm) at the beginning of learning, more than watching 
the demonstrator, especially for female dancers.
Ultimately, the best progress in learning when it comes to 
the cognitive stage of learning is shown by male and female 
students who acquired dance skills through auditory strategies 
by following rhythm and tempo of music or by following the 
teachers clapping to given rhythm. Memory patterns formed 
in the initial hours of learning stimulated by music and rhythm 
contributed to learning progress better than relying on visual 
inputs by watching demonstrator.
Practical application
The practical implications of the results highlight aspects for 
the measurability of two categories in education, and thus 
the effectiveness of the student-centered method in everyday 
dance practice: self-evaluation and the possibility of choosing 
perceptual learning strategies. The results of the study confirm 
that it is possible to monitor the effects of learning in the process 
of transformation from teacher-centered to student-centered 
approach in order to increase active student participation in 
learning, with the best possible final outcome. It is recommended 
that educational practice should use adaptation mechanisms 
focused on the specific needs of students, with an emphasis on 
the role of student activity, responsibility and critical thinking 
skills. Respecting students' objective evaluation and preferences 
of learning strategies that we know will lead to good results and 
especially gender differences detected in this study can increase 
student engagement in line with a student-centered approach and 
thus contribute to innovating the academic curricula for physical 
education students. The results of the research clearly show 
that auditory perceptual learning strategy should be used in the 
cognitive stage of learning in order to achieve the best progress 
in dance. 
Study limitations
Although this study provides a basis for further research on the 
influence of perceptual learning modes on success in dance and 
the use of self-evaluation of students as part of student-centered 
approach in dance education, it is necessary to acknowledge 
the observed limitations. When interpreting the results, it is 
important to take into account the way in which the research 
groups were formed according to the students' preferences. Non-
random allocation of the sample of subjects was applied in order 
to respect the preferences of students in choosing a perceptual 
learning mode but the generalisation of the obtained data is 
then limited. The motivation for choosing groups could have 
varied, for example, by the partner with whom they wanted to 
dance. Therefore, further research should also include the area 
of ​​student motivation together with the preferences for learning 
strategies in dance. It is important to emphasize the small 
sample size in subgroups due to the decrease in the number of 
respondents during the three measurement points. Although this 
is a pilot study for analysing students' perceptual preferences in 
dance education, the sample is too small to form the basis for 
relevant conclusions, but it can be regarded as an initial step and a 
foundation for the development of future research. Furthermore, 
this study was conducted on a single-institution sample, because 
in the research on motor learning in the cognitive stage, it is 
important that the learning process in different research groups 
is as similar as possible. In this way, the same teacher led the 
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learning process in all three research groups, the duration of 
learning and material conditions were exactly the same for 
all three groups. However, the small group size affects the 
generalization of the results, and research on larger and more 
diverse samples of subjects are needed to confirm the results 
obtained.

Conclusions

The self-assessment method, the possibility of choosing a 
perceptual learning strategy and the transparent monitoring 
of dance improvement are important elements of the student-
centered approach in dance education and can be applied in 
physical education curricula for effective monitoring of progress 
with the aim of an active approach to learning. Student-centered 
forms of teaching dances may be prioritized during the cognitive 
stage, pending confirmation in larger samples. Especially, the 
auditory perceptual mode and learning strategy seems to be the 
most appropriate when learning to dance in the cognitive stage 
of learning. The correct choice of the effective dance teaching 
perceptual mode can improve the overall learning process in 
accordance with requirements of modern education and high-
quality physical education lessons and classes that are enjoyable, 
well-structured, and meaningful.32 According to results obtained 
in this research, there are gender differences in the perceptual 
strategies of dance learning and progression in the cognitive 
stage of learning among adult beginners. Auditory learners 
showed the largest improvement, while female students who 
acquired dance skills through visual strategies and male students 
through kinaesthetic strategies, progressed more slowly. In 
the female visual perceptual group, significant progress was 
recorded at the beginning, but stagnation in the second phase of 
the cognitive stage of learning was evident. Further research on 
larger and more diverse sample of subjects would be necessary 
in order to select an appropriate perceptual teaching strategy in 
accordance with student motivation, age and gender.
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