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S.T.E.A.M educational model is a new educational concept and reduced implemented in kindergartens in our 

country, Romania, but the examples of good practices developed within the eTwinning action carried out under 

the umbrella of the Erasmus+ program from different European countries, brought to our attention the fact, 

this educational model stimulates the growth of S.T.E.A.M skills (observation skills, communication skills, 

cooperation skills, mathematical and digital skills) at preschoolers. The article presents the 

eTwinning/Erasmus+ project "S-TEAM in kindergarten", a project carried out in collaboration with six 

European kindergartens participating in the program (Bulgaria, Poland, Romania, Turkey, Slovakia), the 

activities conducted in project, the research methods and tools used within the project to measure the level of 

development of S.T.E.A.M skills, the results obtained within the project. The project was realized on the ESEP 

digital platform in eTwinning section, collaboration digital tools offered by the platform, a learning space for 

the participating kindergarten teachers and for preschoolers. The research methods within the project were the 

observation method through the Evaluation Scale, and Observation Grid of S.T.E.A.M activities and psycho-

pedagogical experiment method, applied in ,,S.T.E.A.M in kindergarten”, educational program. The study 

included 255 preschoolers from six European kindergartens (Arabella Kindergarten Vidin, Bulgaria, Zespol 

Skol Publicznych v Szewnie, Szewna, Poland, Kindergarten No.2, Bistrita, Romania, Vocational School 

,,Tiberiu Morariu” Salva, Romania, Huseyn Ak Anaokulu, Antalya,Turkey, Základná škola s materskou 

školou, Pod Vinbargom 1, Bardejov, Slovakia) and 22 teaching staff. 

 

1. Introduction  

S.T.E.A.M educational model aims to develop 

skills and cognitive processes for preschoolers and 

students of all ages. S.T.E.A.M skill set is composed 

of: observation, communication, collaboration, 

autonomy, initiative, mathematical skills, scientific 

skills, digital skills that lead to the development of 

cognitive processes as: problem solving, critical and 

creative thinking. The main educational tool for 

development of S.T.E.A.M skills, 

eTwinning/Erasmus+ program of the European 

Commission, is defined as follows as very important 

education and professional training program in the 

European Union, regarding mobility and cooperation 

between educational institutions. One of the priorities 

of the Erasmus+ program (2021-2027) is the 

development of S.T.E.A.M skills in education. 

S.T.E.A.M educational model has evolved around 

the world as a method to improve science, technology 

and mathematics education, and as an approach to 

designing more holistic learning models to teach 

creative and critical thinking, support Project Based 

Learning, and develop a more participatory and 

collaborative education system. 

We believe that using a S.T.E.A.M methods and 

instruction tools at preschoolers to thinking both 

critically and creatively is essential for developing a 

society that comprehends and actively engages with 

the world around it, the resources it relies on, and the 

processes involved in planning and shaping a better 

future. 

Activities in the project develop at preschoolers 

S.T.E.A.M skills as: observation, communication, 

collaboration, mathematical and digital skills. The 

project was realized on the ESEP digital platform at 

the eTwinning section, representing a learning space 

for the participating kindergarten teachers and 

preschoolers (European Commission, n.d.). 

2. Theoretical foundation 

The interdisciplinary approach to S.T.E.A.M 

education or the S.T.E.A.M didactic model is based on 

projects whose purpose is to develop based on the 

abilities of preschoolers or students and to increase the 

understanding of the contents of the subjects in all five 

areas: science, technology, engineering, mathematics 

and the arts through integrated activities. 
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The American researcher, Georgette Yakman 

stated in (2008) the creation of a new conceptual 

framework superior to the STEM approach by adding 

the artistic component, inserting in the new approach 

to the field of Arts. This teaching model is treated as 

an integrated, interdisciplinary and holistic learning 

framework. She highlights the interconnections 

between the five areas of the S.T.E.A.M (Science, 

Technology, Engineering, Arts and Mathematics) 

approach with emphasis on the idea that STEM 

disciplines and those in the field of Arts should not be 

separated but have a common approach because they 

influence each other and lead to a deep understanding 

of the concepts in especially at early ages. 

S.T.E.A.M education is developing worldwide and 

specifically within the European Union, accelerated by 

technological progress and the emergence of artificial 

intelligence and its evolution in the last two years. It is 

noticeable the appearance of signals from countries 

and educational systems from all over the world that 

try to include in school curricula and classroom 

activities this didactic model balancing their own 

human and material resources, organizational culture, 

national curriculum, cultural particularities, economic 

facilities to develop from an early age the skills of 

S.T.E.A.M. 

The Erasmus+ program is the main axis of 

personal and professional development with ipact in 

education, training, youth and sport that takes place in 

the period 2021-2027 and is coordinated and financed 

by the European Commission. Formal, informal and 

non-formal education provides program participants 

with an increased level of skills, competences and 

qualifications necessary for involvement in 

democratic society, multicultural understanding and 

successful integration into the labor market. 

The Erasmus+ program implements three key 

actions for school education: key action 1, KA1, 

mobility of people for learning, key action 2, KA2, 

cooperation between organizations and institutions, 

key action 3, KA3, policy support and cooperation, 

Jean Monnet actions and the eTwinning action that 

complements the virtual activities of the three main 

actions listed above. 

eTwinning/Erasmus project "S-TEAM IN 

KINDERGARTEN" represented a digital educational 

collaboration carried out on the ESEP/Twinspace 

digital platform on the theme of S.T.E.A.M, with a 

duration of six calendar months (January-June 2024) 

between six preschool institutions from Bulgaria, 

Poland, Romania, Slovakia and Turkey (Arabella 

Kindergarten Vidin, Bulgaria, Zespol Skol 

Publicznych v Szewnie, Szewna, Poland, 

Kindergarten No.2, Bistrita, Romania, Vocational 

School ,,Tiberiu Morariu” Salva, Romania, Huseyn 

Ak Anaokulu, Antalya,Turkey, Základná škola s 

materskou školou, Pod Vinbargom 1, Bardejov, 

Slovakia). The project was also included in the 

Erasmus+ action, KA1, Accreditation-School 

education (KA121) of the Romanian partner, 

Vocational School ,,Tiberiu Morariu” Salva, Romania. 

The project took the form of a digital collaboration 

between European kindergartens to measure the 

impact of S.T.E.A.M practical applications within the 

educational program "S.T.E.A.M in kindergarten" on 

preschoolers, namely to monitor the progression of 

observational, communication skills, of collaboration, 

mathematical and digital in the pre-experimental stage 

and in the experimental stage 

3. Research methodology 

The following question was sought to be 

answered: 

Can the educational program ,,S.T.E.A.M in 

kindergarten” within the eTwinning/Erasmus+ 

project " S-TEAM in kindergarten " implement in 

kindergartens in Bulgaria, Poland, Romania, Slovakia 

and Turkey to develop at preschoolers observation, 

communication, collaboration, mathematical and 

digital skills? 

The ,,S.T.E.A.M in kindergarten” program 

develops in eTwinning/Erasmus+ project ,, S-Team in 

kindergarten” integrated practical applications ("Lego 

Education", "Ozobots", introductory programming 

elements, chemical and physical experiments, 

engineering elements, plastic language elements, etc.). 

Our research has the design of a within-subjects 

research, the research technique is of the single group. 

The research is experimental without the existence of 

a control group 

The group of preschoolers was composed of 255 

pupils attending in groups in European kindergartens 

as follows: 73 preschoolers in Arabella Kindergarten 

Vidin, Bulgaria, 75 preschoolers in Zespol Skol 

Publicznych v Szewnie, Szewna, Poland, 20 

preschoolers in Kindergarten No.2, Bistrita, Romania, 

42 preschoolers in Vocational School ,,Tiberiu 

Morariu” Salva, Romania, 20 preschoolers in Huseyn 

Ak Anaokulu, Antalya,Turkey, 25 preschoolers in 

Základná škola s materskou školou, Pod Vinbargom 1, 

Bardejov, Slovakia. The kindergartens involved in our 

educational research have made confidentiality and 
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data protection agreements with the parents and 

guardians of the preschoolers, being informed 

throughout the study about the children's activities. 

In our European educational research we have 

used complementary investigative methods whose 

purpose is the correct collection of research data. The 

data used in this educational research were collected 

using the following methods: experiment; method of 

investigation; observation method; analysis of activity 

products; method of research of curriculum 

documents. 

In the method of investigation, research 

instruments was survey questionnaires applied for 

European preschool teachers involved in 

eTwinning/Erasmus+ project ,,S-TEAM in 

kindergarten”, questionnaires applied in the pre-

experimental stage and in the post-experimental stage. 

In the method of observation, research instruments 

applied was Evaluation scale for level of S.T.E.A.M 

skills and Observation grid for S.T.E.A.M activities 

for teachers to measure the level of introduction of the 

S.T.E.A.M didactic template in daily activities 

contents and the organization of the S.T.E.A.M 

educational environment. 

In the method psycho-pedagogical experiment was 

used in the experimental stage by implementing the 

S.T.E.A.M educational program ,,S.T.E.A.M in 

kindergarten” which included 12 practical S.T.E.A.M 

applications as : ,,Dancers with motors”, ,,Volcano”, 

,,Balloons and rockets”, ,,Bird feeders”, ,,Lego 

labyrinth” etc. S.T.E.A.M practical applications 

within the educational program ,,S.T.E.A.M in 

kindergarten” were detailed by presenting the 

objectives, S.T.E.A.M areas, the necessary didactic 

materials, the learning framework, the purpose and 

duration of the integrated activity,  S.T.E.A.M 

keywords, description of the stages of achievement, 

the evaluation methods, observations. 

4. Results  

The experimental group was composed of 255 

preschoolers from 5 countries, 73 preschoolers in 

Arabella Kindergarten Vidin, Bulgaria, 75 

preschoolers in Zespol Skol Publicznych v Szewnie, 

Szewna, Poland, 20 preschoolers in Kindergarten 

No.2, Bistrita, Romania, 42 preschoolers in 

Vocational School ,,Tiberiu Morariu” Salva, Romania, 

20 preschoolers in Huseyn Ak Anaokulu, 

Antalya,Turkey, 25 preschoolers in Základná škola s 

materskou školou, Pod Vinbargom 1, Bardejov, 

Slovakia. In this experimental group, 139 preschoolers 

were boys and 116 were girls. 

The averages from the pre-experimental stage and 

from the post-experimental stage were calculated for 

the whole group that benefited from the intervention 

and the comparisons between the averages were made. 

For data processing and statistical analyses we have 

used the IBM SPSS Statistics 2.0 application. 

The examination of the differences between the 

five countries (Bulgaria, Poland, Romania, Slovakia, 

Turkey) in terms of the level of development of 

S.T.E.A.M skills (observation, communication, 

collaboration, mathematical and digital) in the pre-

experimental and post-experimental stages are 

presented graphics. 

Figure 1. 

Levels of S.T.E.A.M skills in pre-experimental and post-experimental 

stages in Romania 

 

The averages for the S.T.E.A.M skill levels for 

Romania in the experimental stage were reduced, the 

following values were obtained: (11,81) for the level 

of observation skills, (11,9) for the level of 

communication skills, (12,35) for the level of 

collaboration skills, (12,66) for the level of 

mathematical skills and (12,47) level of digital skills. 

After implementation of the educational program 

,,S.T.E.A.M in kindergarten” in the post-experimental 

phase, the following values increased were obtained: 

(20,11) for the level of observation skills, (20,26) for 

the level of communication skills, (20,13) for the level 

of collaboration skills, (20,15) for the level of 
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mathematical skills and (19.85) for the level of digital 

skills. 

Figure 2. 

Levels of S.T.E.A.M skills in pre-experimental and post-experimental 

stages in Bulgaria 

 

The averages for the S.T.E.A.M skill levels for 

Bulgaria in the experimental stage were reduced, the 

following values were obtained: (15,47) for the level 

of observation skills, (13,56) for the level of 

communication skills, (14,32) for the level of 

collaboration skills, (15,59) for the level of 

mathematical skills and (15,23) level of digital skills. 

After implementation of the educational program 

,,S.T.E.A.M in kindergarten” in the post-experimental 

phase, the following values increased were obtained: 

(20,85) for the level of observation skills, (19,86) for 

the level of communication skills, (20,23) for the level 

of collaboration skills, (21,58) for the level of 

mathematical skills and (21,27) for the level of digital 

skills. 

The averages for the S.T.E.A.M skill levels for 

Poland in the experimental stage were reduced, the 

following values were obtained: (14,44) for the level 

of observation skills, (10,79) for the level of 

communication skills, (11,73) for the level of 

collaboration skills, (13,75) for the level of 

mathematical skills and (13,89) level of digital skills. 

After implementation of the educational program 

,,S.T.E.A.M in kindergarten” in the post-experimental 

phase, the following values increased were obtained: 

(21,24) for the level of observation skills, (19,09) for 

the level of communication skills, (19,44) for the level 

of collaboration skills, (20,8) for the level of 

mathematical skills and (20,8) for the level of digital 

skills. 

Figure 3. 

Levels of S.T.E.A.M skills in pre-experimental and post-experimental 

stages in Poland 

 

Figure 4. 

Levels of S.T.E.A.M skills in pre-experimental and post-experimental 

stages in Slovakia 

 

The averages for the S.T.E.A.M skill levels for 

Slovakia in the experimental stage were reduced, the 
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following values were obtained: (15,20) for the level 

of observation skills, (14,68) for the level of 

communication skills, (14,56) for the level of 

collaboration skills, (14,24) for the level of 

mathematical skills and (14,28) level of digital skills. 

After implementation of the educational program 

,,S.T.E.A.M in kindergarten” in the post-experimental 

phase, the following values increased were obtained: 

(20,4) for the level of observation skills, (19,64) for 

the level of communication skills, (19,48) for the level 

of collaboration skills, (19,4) for the level of 

mathematical skills and (20,8) for the level of digital 

skills. 

Figure 5. 

Levels of S.T.E.A.M skills in pre- experimental and post-experimental 

stages in Turkey 

 

The averages for the S.T.E.A.M skill levels for 

Turkey in the experimental stage were reduced, the 

following values were obtained: (15,20) for the level 

of observation skills, (14,75) for the level of 

communication skills, (14,35) for the level of 

collaboration skills, (15,30) for the level of 

mathematical skills and (15,25) level of digital skills. 

After implementation of the educational program 

,,S.T.E.A.M in kindergarten” in the post-experimental 

phase, the following values increased were obtained: 

(20,95) for the level of observation skills, (20,35) for 

the level of communication skills, (20,30) for the level 

of collaboration skills, (21) for the level of 

mathematical skills and (21) for the level of digital 

skills. 

 

5. Discussions 

In order to obtain reliable results in different 

European education systems or different learning 

contexts by implementing a strategic Erasmus+ 

partnership form KA2 action or KA3 action, involving 

kindergartens from all European countries 

participating in the program, it could provide a 

generalization of the results and the identification of 

factors that can influence the effectiveness of the 

educational program. 

The analysis of interactions between the 

educational program "S.T.E.A.M in kindergarten" and 

other European education systems, factors of the 

educational environment, socio-economic 

specificities, the appropriate funding, could provide a 

deep understanding of the effectiveness of the program 

regardless of the educational context in which it would 

be applied. 

It is important to use an appropriate control group 

to analyze the results obtained, a well-chosen and 

properly managed group with a much larger number of 

participants whose purpose is to allow researchers to 

carry out a complex analysis of the educational 

program, identifying and eliminating the influences of 

variables and external factors. 

6. Conclusions 

The purpose of the article was to present the 

educational research applied in educational program 

"S.T.E.A.M in kindergarten", in the 

eTwinning/Erasmus+ project "S-TEAM in 

kindergarten" in kindergartens in Bulgaria, Poland, 

Romania, Slovakia and Turkey on the levels of 

S.T.E.A.M skills (observation, of communication, 

collaboration, mathematics and digital) at 

preschoolers. 

After implementation of the educational program 

and the European eTwinning/Erasmus+ projects, there 

were significant increases in the levels of observation, 

communication, collaboration, mathematical and 

digital skills of preschoolers without significant 

differences between the countries involved in project. 

The analysis of the data obtained and presented in 

graphic form in the content of the present article, shed 

progress made by preschoolers in the development of 

S.T.E.A.M skills. 

In addition, the implementation of the educational 

program "S.T.E.A.M in kindergarten" contributed to 

an increase in the use of the S.T.E.A.M didactic model 

in content and didactic design, but also in an increase 

in the level of setting up the S.T.E.A.M educational 

environment by European teachers. Virtual 
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collaboration space of the eTwinning project 

/Erasmus+ (Twinspace) is on the ESEP platform, it is 

an open educational resource for any European 

eTwinner or European teacher interested in this topic. 

In conclusion, the application of the educational 

program "S.T.E.A.M in kindergarten" in the 

eTwinning/Erasmus+ project "S-TEAM in 

kindergarten" in kindergartens in Bulgaria, Poland, 

Romania, Slovakia and Turkey, based on the 

S.T.E.A.M didactic model, brought significant 

increases in the levels the observation, 

communication, collaboration, mathematical and 

digital skills of large European preschoolers. 
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