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Abstract: Unlike the conventional one, the STEAM concept integrates knowledge from
several fields to solve problems and “big questions,” respecting the individuality of chil-
dren and the collaborative way of working. In addition to acquiring knowledge, this
approach also plays an important role in developing key competencies for lifelong
learning, which recommends its integration into educational work from the earliest
age. Given that the research shows insufficient representation of the STEAM concept in
educational systems, despite its advantages, the question arises of the competence of
employees in educational institutions for the STEAM approach. In this sense, the aim of
the work is to determine the competencies for the STEAM approach of the employees
in preschool institutions and elementary schools. The research was carried out in the
preschool institution Veselo detinjstvo and the elementary schools Raska and Sutjeska
in Raska, among nursery school teachers, teachers from the first to the fourth grade,
and specialized teachers from the fifth to the eighth grade, within the framework of
focus groups, and based on an interview protocol that contains key determinants of
the STEAM approaches and key competence for lifelong learning. The self-assessment
of competences and the researchers’ direct insight into their answers revealed a lack
of competencies, with an evident difference between the mentioned groups. Namely,
it is concluded that nursery-school teachers are the most competent group, followed
by specialized teachers, while teachers from the first to the fourth grade have the
least competence. The aforementioned finding can be interpreted through the prism
of initial education and the (un)representation of these contents in study programs,
as well as professional development, judging by the fact that the largest number of
nursery-school teachers attended trainings for a project-based approach to learning,
that the training in the function of STEAM learning was organized for subject teach-
ing, in contrast to class teaching, in which subject fragmentation is the most dominant.
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Pedagogical implications are contained in the recommendations for professional de-
velopment, which are reviewed through the results of the research.

Keywords: STEAM concept, self-assessment of the competencies, project approach to
learning.

INTRODUCTION

The determinants of social changes are more and more numerous and visible.
At the same time, they determinate the education system as well, especially
when it comes to changing the learning paradigm that should meet the needs of
the knowledge society (Brali¢, 2016) and developing key competencies for life-
long learning (Eurydice, 2012). In the function of empowering individuals to
face the demands of the knowledge society, the educational policy must meet
the improvement of the quality of teaching programs and their implementa-
tion. In order to develop a holistic personality, in a personal and profession-
al sense, reflections are imposed on which knowledge should be adopted to
develop the practical abilities of individuals for successful functioning in the
challenges of modern society. It is necessary to create a curriculum that goes
beyond the framework of the traditional subject knowledge and insists to a
greater extent on the greater participation of students and the integration of
knowledge, skills, and attitudes that will be applicable in different life contexts.
Furthermore, more importance should be given to the learning process than to
the result itself in the form of knowledge that is checked via tests. This implies
the need for a research approach in teaching and the strategy of its organi-
zation in the function of more effective development of children’s competen-
cies and social benefit. In order to achieve this, it was necessary to replace the
traditional approach to education, which was dominated by the acquisition of
ready-made knowledge, with an approach dominated by the co-construction of
knowledge, by integrating content from different fields.

THEORETICAL APPROACH TO THE PROBLEM

An approach to teaching and learning that integrates science, technology, engi-
neering, arts, and mathematics, and within which there are learning methods
that include problem-solving, i.e. questions, discussion, critical thinking, and
reasoning, is called STEAM education (Breiner, et al.,, 2012). Initially, this ap-
proach did not include arts as an integral part, so it was labeled as STEM. Over
time, the benefits gained from arts have been spotted, so that this approach has
been enriched with the art contents. Although the results of the research con-
firmed the benefits of the mentioned approach to learning, primarily because
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they encourage the “4Cs”: communication, critical thinking, collaboration, and
creativity (Scott, 2015), there are, however, significant difficulties contained in
the question: How to create modern STEAM programs that support the devel-
opment of skills for the 21st century and implement them in the class-subject-
hour system? On the other hand, there is a question: how to create a curriculum
that includes the mentioned areas and in what way to realize them, given that
the subject content is studied at school in a time unit of 45 minutes? The dif-
ficulties can be overcome if there is a motivation of teachers for joint work, as
well as the design and realization of project activities with integrated content
from different sciences, technology, engineering, arts, and mathematics. A proj-
ect approach to learning contributes more effectively to the development of key
competencies for lifelong learning, which, in addition to subject-related com-
petencies, also include cross-curricular competencies (Popovi¢ & Ristanovi¢,
2020; Popovi¢ & Beara, 2022). Therefore, although the focus of the STEAM con-
cept is the acquisition of knowledge from various fields and their practical ap-
plication in the function of overall social development, a great contribution is
also made in the development of some other life-practical competencies, such
as: communication in the native and foreign languages, cooperation, teamwork,
digital competence, entrepreneurship and entrepreneurial competence, prop-
er attitude towards health and the environment, aesthetic competence, prob-
lem-solving, creativity, and responsible participation in a democratic society
(General achievement standards for the end of general secondary education
and upbringing and secondary professional education and upbringing in the
part of general education subjects, 2013). In this way, children’s curiosity for
learning content from various sciences is developed from an early age through
play-like activities, and it is understood that the aforementioned competencies
also provide greater chances for employment (Soylu, 2016). Some researchers
emphasize that STEAM education provides the opportunity for students from
an early age to ask questions, observe, investigate, predict and search for solu-
tions, like scientists and they are directed toward research work in the future
(Ceylan & Akcay Malgok, 2020).

Due to the stated reasons and needs, the teacher’s role becomes more
complicated, especially the importance of their competence for cooperation
with other teachers, parents, and children. Namely, changing the traditional
approach to learning will depend on teacher’s skill, but with preserving the
coherence of the plan and program activities prescribed by the national cur-
ricula and achieving the set outcomes. By providing opportunities to discov-
er and connect acquired knowledge from different subject areas, by solving
“big questions” (Sugata, 2022), children develop skills for solving real-life and
professional problems in extracurricular situations and the work environ-
ment. That is why some authors (Dart & Drake 1995) point out that the focus
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of teaching should be shifted from learning through the subject disciplines to
the integration into the system of knowledge from the STEAM field, which will
be more applicable in a real life context. Teacher effectiveness in changing the
learning paradigm towards the STEAM concept is a process, not a construct or
program. As such, it depends on a large number of factors, of which one of the
most important is teachers, their competence, motivation, and the assessment
of self-efficiency for STEAM learning. Bandura (1977) established the con-
struct of self-efficiency and described it as a belief in one’s ability to succeed
in performing certain actions and behaviors. In this sense, the self-efficiency of
teachers for the implementation of learning according to the STEAM concept
can be observed, because it captures the motivation, cognitive resources, and
directions of action that are necessary for this. The author further emphasizes
the difference between outcome expectations and self-efficiency expectations.
While the former refers to beliefs that determine behaviors, which further re-
sult in certain outcomes, self-efficiency expectations concern the self-assess-
ment of behavioral competencies to perform specific actions, in this case, for
STEAM teaching (Coleman & Karraker, 1997). According to some sources, the
most powerful means of self-efficiency is auxiliary experience (Fleig et al,
2013), which in this case means support and cooperation with teachers who
have direct or indirect experience with leading STEAM classes. Although self-ef-
ficiency is not based on real knowledge and abilities, but rather on a person-
al experience of competence, it greatly influences real efficiency. In this sense,
and due to the impossibility of realistic assessment of the representation and
effectiveness of the STEAM concept of education, a self-assessment survey of
nursery-school teachers and teachers was conducted on the above-mentioned
questions, with the aim of determining the direction of development of STEAM
teaching/learning.

METHODOLOGICAL FRAMEWORK OF THE RESEARCH

To determine the competencies for the STEAM approach of employees in pre-
school institutions and primary schools, a micro-survey was carried out in May
2024, at the level of preschool and primary education in the municipality of
Raska, through the self-assessment of the respondents. An appropriate sam-
ple consisted of 30 respondents, the same number of nursery-school teachers,
class teachers and subject teachers, employed in the Preschool institution Ve-
selo detinjstvo and in the primary schools Raska and Sutjeska. Within the focus
groups, a conversation was conducted based on the protocol, which contained
the key determinants of the STEAM approach and key competencies for life-
long learning. The guided interview protocol contained questions that were
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used in interviewing the respondents, divided according to research tasks. All
three groups gave the common answer to the posed question; the answer was
given by mutual thinking and defining. The first group of questions related to
knowledge of the basic determinants of the STEAM approach in education, its
importance, and the key disciplines that it is made of. The second segment of
the questions examined the representation of the STEAM concept in pedagog-
ical practice, its benefits and difficulties during its implementation, and over-
coming them. The third group of questions was aimed at looking at the ways of
developing competencies for the STEAM concept of education, that is the offer
of the training and materials that support STEAM competencies.

THE RESULTS AND THE DISCUSSION

The first task of the research was related to understanding the STEAM concept.

By looking at the respondents’ answers, it was determined that the respon-
dents were familiar with this concept of education. Nursery school teachers
believe that the STEAM concept is designed to prepare children for the profes-
sions that await them in the future through play, which can be realized through
cooperation, improvement, developing skills, and connecting different topics
using new technologies. The class teachers point out that the STEAM concept
in students “develops creativity, critical thinking, and the ability to solve prob-
lems, which is very important as a preparation for lifelong learning.” The sub-
ject teachers emphasize the importance of the intersubject correlation that
the concept brings, as well as the importance of applying the acquired knowl-
edge through practical examples and experience, that is, to develop functional
knowledge.

The second task of the research was related to the examination of the
representation of the STEAM concept in practice, benefits, difficulties, and
possibilities of implementation in the educational system.

Based on the teacher’s answers, it was determined that nursery school teach-
ers apply the mentioned concept in accordance with their competencies and
knowledge of new digital technologies during the development of a topic/proj-
ect through an integrated approach to learning. There is no obligation to apply
only this concept in the work. Preschool teachers believe that it is necessary to
find ways to use new technologies for the benefit of children, as well as research
and experimentation. They emphasize interdisciplinarity as a good side of the
concept. The benefits for children are multiple, the child develops as a whole,
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full of potential, competent, active, creative, and dedicated to learning through
play and research. For the nursery school teachers, it is an opportunity to cre-
ate a space together with children, research topics that are close to children,
use resources in the environment to deepen research, initiate cooperation, and
develop partnerships with colleagues, parents and the local community. It is

important for parents to get involved and participate in the upbringing and ed-
ucation of their children, to empower the child, to spend more useful time with

their children, to follow modern trends in education, and to prepare children

as best as possible for the life challenges that await them. What could improve

the concept, as nursery school teachers point out, is equipment, materials, and
space, and all of these require certain financial resources. They also point out
that the implementation of this concept in educational work creates oppor-
tunities for connecting and deepening knowledge, developing skills, progress,
and well-being for all who participate in it. Despite understanding the concept
and realizing its importance, class teachers lack practical experience. The re-
sults of the research imply that the mentioned concept has not been represent-
ed in the younger grades until now. The class teachers estimate that they do not
have the necessary competencies to be able to implement it. Recognizing the

benefits that the educational concept brings, among which they highlight the

connection of knowledge from different fields, the development of skills, and

the application of what has been learned in practice, teachers show interest in

the mentioned program, but see the possibilities of implementation in educa-
tional work only after appropriate training. According to the self-assessments

of the subject teachers, it can be concluded that the STEAM concept was repre-
sented in practice for a certain period during the project in which the schools

were involved, and it was implemented by a group of teachers who developed

competencies during the trainings within the project for the implementation

of STEAM classes. Teachers note that the good sides of applying this concept
are in children’s greater interest in work, the acquired knowledge is more per-
manent when applied in practice, children are active in work, and knowledge

is interdisciplinary and connected to solving problems and learning through

play. Teachers also see benefits in team work - children are more motivated

for work. Thus subject teachers also introduce diversity in the set way of work-
ing. As difficulties or factors that make it difficult to implement this concept in

teaching, they point out the insufficient education of teachers, as well as the

necessary material and technical resources. The teachers also note that “great-
er involvement of artistic fields is needed, which would contribute to the devel-
opment of aesthetic competence and the development of creativity.” The above

statement is the result of the observations of teachers who teach art and music

in primary school.
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The third task of the research was related to the examination of how the
respondents developed STEAM competencies.

Based on the research in focus groups, it was determined through the state-
ments of respondents that nursery school teachers had the most opportuni-
ties to develop STEAM competencies, by attending training in this area through
professional development program or webinars that they attended. Namely, all
of them attended the training for the application of project learning, which in-
cludes the postulates of the STEAM concept. There was no training that would
be in the function of STEAM learning for class teaching, while only a certain
number of subject teachers were included in the training, and then they partic-
ipated in the project and practically applied the STEAM learning concept. The
positive attitude of all respondents and their interest in improving the compe-
tencies and skills in order to meet the challenges in the future upbringing and
education of preschool and school children was noted.

CONCLUSION

Considering the accelerated social development and the need to develop key
competencies for lifelong learning in children, a change in the paradigm of edu-
cation is also necessary, which would meet their development and social prog-
ress. Although there are various models that promise greater efficiency in the
realization of that goal, the key difficulty is created by the class-subject-hour
system. As the STEAM concept of education is one of the models that can con-
tribute to the holistic development of the personality and readiness to function
in the society of knowledge, and its realization depends on the competence
of teachers who need social support in this sense. Given that the respondents
showed in their statements that they understand the STEAM concept, its ben-
efits and the possibilities of implementation in pedagogical practice, and that
they implement it to the extent that is possible, they also expressed the diffi-
culties they face in this regard. The support they expect is contained primar-
ily in understanding their position and the effort they invest, but also in the
training they need, as well as the provision of material and technical resourc-
es. Support, which would also be significant in motivating the introduction of
innovations, is seen in the understanding of colleagues and parents. Children
certainly prefer to learn within the STEAM concept of education and show a
higher degree of prosocial forms of behavior, according to the estimates of the
respondents.

Given that the research sample was small and included respondents
from only one municipality, the obtained results cannot be generalized to the
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general population of respondents, although they may be very significant for
the hypothetical framework of future research. It also seems important for fu-
ture research to examine the role of art in the integrated curriculum, i.e. the
contribution to the development of creativity, given that the intention of the
STEM/STEAM concept is a critical reflection in the function of solving prob-
lems and coming up with new solutions.
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