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 Training future preschool teachers requires the systematic development of 

ergonomic skills due to the high physical and emotional demands of their 

professional activity. However, existing teacher education programs often 

emphasize theoretical knowledge while providing limited opportunities for 

the development of practical ergonomic competencies. This study addresses 

this gap by investigating the effectiveness of klax pedagogy, a movement-

oriented and experiential approach, in developing ergonomic competence 

among future preschool teachers. A quasi-experimental pre-test/post-test 

control group design was employed with 84 students (experimental group: 

n=42; control group: n=42). The experimental group participated in klax-

based activities focused on posture control, movement coordination, spatial 

organization, and ergonomic awareness, while the control group received 

traditional instruction. The results revealed a statistically significant 

improvement in ergonomic skills in the experimental group (t=9.84, 

p<0.001; Cohen’s d=1.42), with the most substantial gains observed in 

postural ergonomics and spatial organization. In contrast, the control group 

demonstrated only minor changes. The findings indicate that klax pedagogy 

is an effective approach for developing ergonomic competence and 

promoting health-oriented professional behavior. The study contributes to 

educational ergonomics by providing empirical evidence supporting the 

integration of movement-based pedagogical approaches into teacher 

education. 
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1. INTRODUCTION 

The professional activity of preschool teachers is associated with high physical, emotional, and 

cognitive demands. Working with young children requires constant movement, prolonged standing, frequent 

changes in posture, and sustained attention, which often result in fatigue, musculoskeletal strain, and reduced 

professional efficiency [1], [2]. These conditions highlight the importance of developing ergonomic skills 

during teacher education to ensure both effective professional performance and long-term occupational 

health. Ergonomic competence enables future teachers to organize learning environments effectively, 

maintain proper posture, and use body movements efficiently, thereby reducing health risks associated with 

https://creativecommons.org/licenses/by-sa/4.0/
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professional activity. Despite its recognized importance, ergonomics is not yet systematically integrated into 

many teachers’ education programs, particularly in preschool training [3], [4]. As a result, graduates often 

enter professional practice without sufficient preparation for the physical demands of their work. 

Previous studies have shown that the physical design of learning environments plays a significant 

role in comfort and performance. Mismatches between classroom furniture and anthropometric 

characteristics can lead to poor posture and reduced concentration [5]. In preschool settings, learning 

environments often do not adequately support children’s movement and interaction, which may negatively 

affect their development and well-being [6], [7]. While existing research has primarily focused on 

environmental and material aspects of ergonomics, comparatively less attention has been paid to the 

ergonomic competence of teachers responsible for organizing these environments. 

Movement-oriented and embodied learning approaches provide a strong theoretical foundation for 

addressing this issue. Embodied cognition theory suggests that learning is closely linked to bodily experience 

and interaction with the environment [8], [9]. Similarly, experiential learning emphasizes active engagement 

and reflection as key mechanisms for developing professional competencies [10]. These perspectives indicate 

that ergonomic skills cannot be effectively developed through theoretical instruction alone but require 

practice, movement, and direct experience. Therefore, there is a need for pedagogical approaches that 

integrate movement and practical engagement into teacher training. 

In this context, klax pedagogy can be considered a movement-oriented and practice-based 

educational approach that promotes motor coordination, spatial awareness, and embodied professional skills 

through active engagement and hands-on activities [11], [12]. Although klax pedagogy has been widely 

applied in early childhood education and recognized as an innovative approach in European contexts [13], 

[14], its application in the professional training of future preschool teachers remains insufficiently explored. 

In particular, there is a lack of empirical research examining its effectiveness in developing ergonomic skills 

among future teachers. This study contributes to the existing literature by providing empirical evidence on 

the role of klax pedagogy in developing ergonomic competence among future preschool teachers. 

The study aimed to evaluate the effectiveness of klax pedagogy in developing ergonomic 

competence among future preschool teachers compared to traditional instruction. Specifically, it examined 

overall improvements in ergonomic skills, identified the components demonstrating the greatest gains, and 

compared outcomes between the experimental and control groups. The novelty of this study lies in its 

empirical examination of klax pedagogy as a movement-based approach for developing teachers’ own 

ergonomic competence. Unlike previous research, which has primarily focused on classroom environments 

or health-related risks, this study shifts the focus to the development of ergonomic competence within teacher 

education. It was hypothesized that the implementation of klax pedagogy would lead to significantly higher 

levels of ergonomic competence compared to traditional instructional methods. 

 

 

2. METHOD 

This study was conducted using a quasi-experimental pre-test/post-test control group design to 

evaluate the effectiveness of klax pedagogy in developing ergonomic skills among future preschool teachers. 

Such designs are commonly applied in educational research when interventions are implemented in real 

learning environments where full randomization is not possible [15], [16]. The research was carried out over 

one academic semester (14 weeks) at Abai Kazakh National Pedagogical University, Kazakhstan. 

A total of 84 undergraduate students enrolled in a preschool education program participated in the 

study. They were divided into two groups: an experimental group (n=42) and a control group (n=42).  

The participants were selected using a purposive sampling approach, as they represented the available cohort 

of second- and third-year students who had already completed basic pedagogical coursework and were 

therefore considered appropriate for assessing the development of professional ergonomic skills within 

teacher education. This approach is considered appropriate in educational research when the aim is to assess 

competence within a specific training context [17], [18]. Participation was voluntary, and all students 

provided informed consent prior to the study. 

The study was carried out in several stages. First, both groups completed a pre-test to determine 

their initial level of ergonomic competence. After that, the experimental group took part in a structured 

intervention based on klax pedagogy, while the control group continued their regular lecture-based training 

without any targeted ergonomic component. The klax-based intervention included a set of practical and 

movement-oriented activities. In particular, modular construction tasks were used to develop students’ ability 

to organize space and create ergonomically appropriate learning environments. Balance and posture-focused 

exercises helped students become more aware of body positioning and improve postural control during 

professional tasks. In addition, collaborative maker-projects were introduced to support the development of 

motor coordination, spatial interaction, and teamwork skills through active, hands-on participation. These 
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activities were integrated into the training process and gradually became more complex over the course of the 

semester. Finally, a post-test was conducted to assess changes in ergonomic competence after the intervention. 

Ergonomic skills were assessed using the ergonomic skills diagnostic scale (ESDS), which was 

adapted from existing approaches to evaluating ergonomic awareness and behavior in educational  

contexts [19], [20]. The instrument consisted of four components measured on a five-point Likert scale: 

spatial organization of the learning environment, health-preserving professional behavior, postural 

ergonomics, and motor self-regulation. Likert-type scales are widely used in educational research to measure 

attitudes, perceptions, and levels of agreement [16]. Before data collection, the instrument was reviewed by 

two experts in ergonomics and education to ensure its clarity and relevance. The reliability of the scale was 

confirmed with a Cronbach’s alpha coefficient of 0.87, indicating high internal consistency. 

Data were collected during the academic semester under standardized conditions. All responses 

were recorded and prepared for statistical analysis. The analysis included both descriptive and inferential 

statistical methods. The assumptions of normality and homogeneity of variance were tested prior to the 

analysis and were found to be satisfied. Descriptive statistics (means and standard deviations) were used to 

summarize the levels of ergonomic competence. To evaluate the effectiveness of the intervention, a paired 

sample t-test was applied to assess changes within the experimental group, and an independent sample t-test 

was used to compare post-test results between the experimental and control groups. In addition, effect size 

was calculated using Cohen’s d [21] to determine the magnitude of the observed differences. The level of 

statistical significance was set at p<0.05. The distribution of ergonomic skill levels, mean scores, and 

changes across different components of ergonomic competence are presented in Tables 1–5. 

 

 

3. RESULTS AND DISCUSSION  

3.1.  Baseline equivalence of groups  

The baseline levels of ergonomic competence in the experimental and control groups are presented 

in Table 1. In the experimental group, 45.2% of students demonstrated a low level of ergonomic skills, 40.5% 

a medium level, and 14.3% a high level. A similar distribution was observed in the control group, where 

47.6% of students were at the low level, 38.1% at the medium level, and 14.3% at the high level. These 

results indicate that both groups had comparable levels of ergonomic competence prior to the intervention. 

Statistical analysis confirmed that no significant differences were observed between the 

experimental and control groups at the baseline stage (p>0.05). This equivalence suggests that the groups 

were initially homogeneous in terms of ergonomic competence. Such baseline comparability strengthens the 

internal validity of the study and allows subsequent changes to be attributed to the pedagogical intervention 

rather than pre-existing differences [22]. 

 

 

Table 1. Initial ergonomic skills level 
Level EG (n=42) (%) CG (n=42) (%) 

Low 45.2 47.6 

Medium 40.5 38.1 

High 14.3 14.3 

 

 

3.2.  Effect of klax pedagogy on ergonomic skills development 

The results of the post-test assessment in Table 2, indicate notable differences between the 

experimental and control groups following the implementation of klax pedagogy. As shown in Table 2,  

the proportion of students in the experimental group demonstrating a high level of ergonomic competence 

increased substantially from 14.3% to 52.4%, while the percentage of students at the low level decreased 

from 45.2% to 9.5%. In contrast, the control group exhibited only minor changes, with most students 

remaining within the low and medium levels. These results indicate that participation in klax-based activities 

was associated with a marked improvement in ergonomic competence compared to traditional instruction. 

The analysis of mean scores in Table 3, further supports these findings.  

 

 

Table 2. Ergonomic skills level after experiment  
Level EG (n=42) (%) CG (n=42) (%) 

Low 9.5 40.5 

Medium 38.1 42.9 
High 52.4 16.6 
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Table 3. Mean ergonomic skill scores 
Group Pre-test (M±SD)  Post-test (M±SD) 

EG 2.68±0.41 4.12±0.36 
CG 2.71±0.39 2.89±0.42 

 

 

The experimental group improved from 2.68±0.41 (pre-test) to 4.12±0.36 (post-test), whereas the 

control group showed only a slight increase from 2.71±0.39 to 2.89±0.42. These results indicate a 

substantially greater improvement in ergonomic competence among students exposed to klax pedagogy. This 

difference suggests that movement-based training provides more effective conditions for the development of 

applied ergonomic skills. 

As summarized in Table 4, statistical testing confirmed that the observed changes in the 

experimental group were significant (t(41)=9.84, p<0.001), and that the post-test differences between the 

groups were also statistically significant (t(82)=6.73, p<0.001). The calculated effect size was large (Cohen’s 

d=1.42), indicating a substantial impact of the intervention. These findings provide strong empirical support 

for the effectiveness of klax pedagogy in developing ergonomic competence. 
 

 

Table 4. Summary of statistical analysis results 
Paired t-test (EG) Independent t-test (post-test) Effect size (Cohen’s d) 

t=9.84, p<0.001 t=6.73, p<0.001 d=1.42 (large effect) 

 

 

3.3.  Development of ergonomic competence components 

A more detailed analysis of the components of ergonomic competence is presented in Table 5. All 

components showed positive changes after the implementation of klax pedagogy, although the extent of 

improvement varied across them. The most noticeable gains were observed in postural ergonomics 

(Δ=+1.64) and spatial organization of the learning environment (Δ=+1.45). Motor self-regulation (Δ=+1.39) 

and health-preserving professional behavior (Δ=+1.29) also improved, but to a slightly lesser degree. 

The stronger progress in posture and spatial organization can be explained by the nature of klax-

based activities, which involve active movement, body awareness, and interaction with space. Through 

repeated practice, students not only understood ergonomic principles but also began to apply them in a more 

natural and consistent way. This suggests that learning through movement may support deeper internalization 

of ergonomic skills. 

These observations are consistent with earlier studies showing that ergonomic competence develops 

more effectively through direct interaction with the physical environment rather than through theoretical 

instruction alone [23]–[25]. In addition, previous research highlights that teachers are frequently exposed to 

ergonomic risks such as awkward postures and repetitive movements [26]–[29]. From this perspective, the 

improvements observed in this study can be linked to the practical and experience-based nature of the 

intervention. 
 

 

Table 5. Growth by ergonomic components 
Component Pre-test Post-test Δ 

Postural ergonomics 2.61 4.25 +1.64 

Spatial organization 2.73 4.18 +1.45 
Motor self-regulation 2.66 4.05 +1.39 

Health-preserving behavior 2.72 4.01 +1.29 

 

 

3.4.  Discussion of findings 

The findings of this study indicate that klax pedagogy is associated with greater improvements in 

ergonomic competence among future preschool teachers. These findings are reflected in the significant 

improvement observed in the experimental group. They suggest that the movement-based and experiential 

nature of klax pedagogy creates more effective conditions for developing applied ergonomic skills. Unlike 

traditional lecture-based instruction, this approach allows students not only to understand ergonomic 

principles but also to apply them in practice. This, in turn, enhances their professional readiness. 

These results are consistent with previous research showing that teachers are exposed to 

considerable ergonomic risks. These risks include musculoskeletal disorders caused by prolonged standing, 

repetitive movements, and awkward postures [26]–[30]. From this perspective, integrating ergonomics into 

teacher education is not only relevant but necessary. It can be considered a preventive and competence-based 
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strategy. Developing ergonomic competence during training may help reduce long-term health risks and 

improve professional sustainability. 

At the same time, the findings suggest that future teachers may have limited familiarity with the 

principles and practical application of klax pedagogy. This pattern indicates a gap between the potential of 

innovative pedagogical approaches and their actual use in educational practice. Continuous professional 

development has been recognized as an essential factor in improving teachers' professional competence and 

facilitating the adoption of innovative teaching approaches [31]. Similar issues have been reported in the 

literature. In particular, insufficient pedagogical content knowledge can limit the effective implementation of 

new teaching methods [32]. 

From this perspective, continuous professional development and targeted training play an important 

role in supporting teachers’ competencies. They also facilitate the adoption of innovative approaches. The 

results of this study suggest that klax pedagogy may help bridge the gap between theoretical understanding 

and practical readiness. It does so by providing opportunities for active, experience-based learning. The 

limited progress observed in the control group further supports the idea that theoretical instruction alone may 

not be sufficient for developing ergonomic competence. 

In addition, recent studies emphasize the importance of integrating ergonomic principles into 

educational environments. This helps support teacher well-being and improves the quality of educational 

practice [33], [34]. Innovative pedagogical approaches are increasingly recognized as important factors in 

enhancing professional readiness and adaptability in modern education systems [35]. In this context, klax 

pedagogy appears to be a promising direction for strengthening both professional competence and health-

preserving practices in teacher education. 

Overall, this study contributes to a deeper understanding of how ergonomic competence is formed 

within teacher education. It shows that such competence is not limited to theoretical knowledge. Instead,  

it develops through active practice, reflection, and interaction with real tasks. By integrating cognitive, 

physical, and spatial dimensions of learning, klax pedagogy creates conditions for forming more stable and 

transferable professional skills. 

These findings also have important implications for educational practice and policy. Integrating 

movement-based ergonomic training into pre-service teacher education programs may enhance professional 

readiness. It may also reduce the risk of work-related physical strain. In addition, including ergonomics-

focused modules in teacher education curricula can support the development of long-term health-preserving 

behaviors among future educators. 

 

 

4. CONCLUSION 

This study was aimed at exploring whether klax pedagogy can support the development of 

ergonomic skills among future preschool teachers. The results show that students engaged in klax-based 

activities demonstrated higher levels of ergonomic competence compared to those trained through traditional 

approaches. The most noticeable improvements were observed in posture, spatial organization, and the 

conscious use of body movements, which are essential for effective and sustainable professional practice. 

These findings highlight the value of movement-oriented and practice-based learning in teacher 

education. Although theoretical knowledge remains important, it appears insufficient on its own for 

developing applied ergonomic skills. In contrast, klax pedagogy creates conditions in which students can 

actively apply and internalize ergonomic principles, contributing to the formation of stable professional 

habits and health-preserving behaviors. 

At the same time, the study shows that future teachers are not always sufficiently familiar with the 

principles of klax pedagogy, which may limit its effective implementation in practice. This indicates the need 

for broader integration of such approaches into teacher training programs. Overall, the study contributes to 

the growing body of research on innovative pedagogical approaches by demonstrating that klax pedagogy 

can serve not only as a tool for child development but also as an important component of professional teacher 

training. Further research involving larger samples and longitudinal designs would help to better understand 

how sustainable these effects are and how widely this approach can be applied in teacher education. 
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