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Abstract: The aim of this study is to explore the dual professional and pedagogical identities of
vocational teachers and to illustrate the challenges and implications of the co-existence of these
two identities. The research has revealed that the continuous development of both professional
and pedagogical competences is essential for vocational teachers, as both are crucial for a
successful teaching career. The analysis compared examples from the international literature
with the Hungarian situation and sought to identify how the development of the dual identity of
subject teachers could be better supported in training programmes and in workplace practice.
The research finds that maintaining dual identity is particularly important for VET teachers,
who are often caught between their professional roles and their pedagogical expectations.
Consciously developing a dual identity can help reduce the risk of career drop-out and increase
teacher effectiveness. Based on a comparison of international examples and the Hungarian
VET system, we make recommendations to support continuous professional development (CPD)
for teachers, integrate practical training elements and help maintain a balance between
professional and pedagogical roles.
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1. Introduction

VET has preserved the duality of the requirements of "professionalism" and "teacherhood", and
the expectation of professional knowledge as a prerequisite for obtaining a teacher qualification
and practising as a teacher (Benedek & Molnar, 2015). This is present at all levels of VET
teacher education, as the whole training is aligned to the professional structure and follows the
vocational education (Radli, 2011). VET teachers have a professional qualification that can be
used independently, and students acquire their teacher qualification in parallel or afterwards

(Bacsa-Ban, 2021).

The aim of this paper is to review the international literature to demonstrate the presence of this

dual identity and to explore how vocational teacher educators can support the development of
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students' teacher identity in a way that maintains the link with the professional fields, i.e.

supports their professional identity.

2. VET trainers

In European vocational education and training systems, trainers are not necessarily teachers,
i.e. not all of them have a teacher training diploma or a teacher training qualification. Trainers
are usually professionals who share their experience and knowledge in their own field with
VET and/or adult learners. European vocational education and training systems tend to be more
flexible in their approach to teacher qualifications. This is because professionals in industry and
the professions often have practical knowledge and experience that is essential for teaching and
learning a particular profession. For this reason, in many European countries, teaching posts in
vocational education and training require primarily professional qualifications and experience
and not necessarily a teaching qualification. Of course, there are countries and institutions
where vocational trainers must have a pedagogical qualification. These institutions often
emphasise the importance of pedagogical skills for trainers and ensure that trainers receive

appropriate methodological training to teach and support learning (OECD, 2022).
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Figure 1. Distribution of vocational and general education teachers by highest level of
education Source: OECD, 2022
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As Figure 1 shows, there is a wide variation in the requirements for the qualifications of
vocational teachers across countries, while for general education teachers there is not such a
wide variation. However, in addition to qualifications, there are also differences in the
competences expected (Table 1). These expectations may differ depending on the type of
subject taught (vocational theory, practical or general education general knowledge teachers)
and may also depend on the level of education (e.g. lower and higher vocational education), as

shown in the figure below (Figure 2) (Cedefop, 2022).

MANY TYPES OF VET PROFESSIONALS

DISTINCTION OF VET TEACHERS AND TRAINERS IS MADE ON THE FOLLOWING BASIS:

WORKING PLACE TEACHING AND TRAINING
DIMENSION
school-based work-based
setting setting theoretical practical

SUBJECT TAUGHT

ROLE
vocational,
general technical teachers
trainers mentors
EDUCATION LEVEL
tutors instructors

post-

compulsory compulsory

CONTRACT TYPE

SCHOOL OWNERSHIP temporary
civil servants employees

public private
full -time part-time

Figure 2. Types of professionals working in VET Source: Cedefop, 2022

Overall, then, European VET systems show diversity in terms of teacher qualifications, but
there is a general tendency for a significant proportion of teachers to be primarily professionals,

transferring their practical knowledge and experience to students.

3. The concept and role of dual identity

The issue of teacher identity is receiving increasing attention in the field of education, whether
it is teacher education or teacher training (Korthagen et al., 2001; Sachs, 2005; Freese, 2006;
Beauchamp & Thomas, 2009). The identity of teacher candidates is formed through their

progression in their studies (Beauchamp & Thomas, 2009). It is important to note that teacher
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identity is closely intertwined with teacher education. Whether they are early career or
experienced teachers, identity is what defines and guides professional activity as a "resource
that people use to explain, justify, and interpret themselves in relation to others and in relation
to the world in general" (MacLure, 1993: 311). It follows that a deeper understanding of teacher
identity can also contribute to the development of teacher education programmes (Beauchamp
& Thomas, 2009). The literature on identity emphasises that identity is dynamic and changes
over time, in which individual factors such as emotions (Rodgers & Scott, 2008) and external

factors such as work and life experience play a role (Sachs, 2005; Rodgers & Scott, 2008).

Identity is thus a constantly evolving, dynamic phenomenon (Beauchamp & Thomas, 2009).
Although the constructs of self, self-concept, self-esteem, self-confidence and identity are often
used in educational research, little empirical research has addressed these concepts due to the

difficulties of measuring the self (Burke & Tully, 1977).

The literature on dual identity shows that most teacher candidates enter teacher education
having been a recognised professional in their previous career, and many maintain this
throughout their training, even making it a priority. As vocational teacher educators, we see this
statement borne out by our own training over the past decades. The reason for this, as Robson
et al (2004) argue, is that their previous (professional) experience gives them the credibility
they need for their new role as educators. However, this continued identity with their previous
profession may prevent them from later considering themselves as 'real' teachers. It is this
distance from the career that training should primarily change, and the success of the whole
career socialisation process can be seen in this. This is even more necessary as other studies
(Orr & Simmons, 2010) have shown that some vocational teachers enter the teaching profession
almost by accident. Others choose the field as a way out of their current employment, i.e.
because of a disincentive, and overall, it is not the attractiveness of the career that prevails, but

rather its potential as a second career that is the attractive aspect.

Thus, vocational teacher identity can be seen as a blend of professional identity and teacher
identity (Robson et al., 2004; Fejes & Kopsen 2014). Therefore, professional educators need to
be competent in both teacher identity and professional identity. Vocational teachers need to
have a professional identity to be competent in terms of their professional knowledge and skills,
but they also need to be familiar with prevailing norms, traditions, ways of relating, i.e. they
need to have sociocultural knowledge about the practice of the profession. According to Berner
(2010), vocational educators perform so-called boundary work (see earlier Robson et al., 2004:

'‘gatekeepers') as they figuratively bring the practice of work into the practice of education.
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Vocational trainers tell stories and give examples to students of how to communicate and what
to do in their practices and work. It is therefore necessary for vocational educators to have an
up-to-date and modern professional identity that meets the professional knowledge and skills

needs of the present, as well as the values and attitudes of the future.

In Hungary, there is little research on this topic (Flizy, 2012), and hardly any analysis of
teachers working in VET (Biikki & Fehérvari, 2021). The attachment of VET teachers in
Hungary is questionable, whether they tend to lean towards subject or pedagogical fields.
Vocational teacher education tries to resolve this dilemma by emphasizing the preservation of
students' identity and strengthening the connection with everyday life not only through
theoretical knowledge but also through corporate practices (Bacsa-Ban, 2021). Smith and
Yasukawa (2017) recognize the importance of a "good vocational teacher" being proficient in

both teaching skills and professional and industrial experience.

The formation of professional identity is a dynamic process in which students are active
participants rather than passive bystanders (Beijaard et al., 2004; Schepens et al.,2009). As part
of this process, they need to answer the question "Who am [?" while also answering "What kind
of teacher do I want to become?". This suggests that an important part of teacher identity

development is proper self-reflection.

This issue is particularly relevant in the field of teacher education, where the dual identity of
students, i.e. the combination of their existing professional identity and the teacher identity they
will develop during their training, is of particular importance. In doing so, it is important that
professional belonging is maintained, and that the identity of the teacher educator is developed
together during the training (Bacsa-Ban, 2021). On the other hand, the development of the
professional identity of prospective teacher educators can be effective in terms of their
commitment to and motivation for the career. In other words, the aim of teacher education
programmes is not only to impart the necessary pedagogical knowledge and to develop and
shape competences, but it is the joint (formation) and development of a differentiated
professional and pedagogical identity that is essential during the training period. In this context,
the above-mentioned research on professional identity research also argues that in the future,
the professional and pedagogical identity formation and shaping of teacher education/teacher
training will require greater awareness on the part of teacher trainers, with the aim that training
itself will contribute to reducing the drop-out rate of teachers entering the profession, as well

as to the effectiveness of teacher training.
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4. The potential of dual identity, following international examples

It can be concluded that the work of VET teachers, VET educators and VET teachers is based
on dual professionalism, and that they are expected to maintain this dual identity, i.e. they are
expected to keep both their pedagogical and professional competences up to date (Andersson
& Kopsén, 2015; Fejes & Kopsén, 2014; Kopsén & Andersson, 2017; Virkkula & Nissila,
2014). As Lloyd and Payne (2012:2) put it in their research: "VET teachers are faced with a
"dual" competence requirement, which requires them to be up to date in the craft they teach,
while also continuously developing the pedagogical skills needed to transfer knowledge'. In
most countries, this dual focus is already a general guideline for entry into teacher education or

in-service teacher training.

The duality in the professionalism of VET teachers varies across countries in their descriptions
of VET and VET teacher education (Cedefop, 2009; Parsons et al., 2009). The aims of VET,
the expectations of VET teachers and the forms of teacher employment vary, and there is no
uniform way of organising VET (Billett, 2011). At international level, 'vocational teacher' is
not a clearly defined profession (see Figure 2 and for more details Cedefop, 2022; Misra, 2011;
Parsons et al., 2009). In vocational education and training, there are various positions available
for vocational trainers, such as teachers, vocational technical instructors and instructors or
trainers. Many of these trainers are employed on a part-time or hourly basis. In addition, they
differ from general knowledge teachers in both their recruitment routes, i.e. application and
recruitment, and qualification requirements, in most cases, as vocational teachers are expected
to have both work experience and qualifications related to the subject taught (Andersson et al,
2013; Fejes & Kopsén, 2014; Gleeson & James, 2007; Grollmann, 2008; Lloyd & Payne, 2012).
And new entrants to the system usually acquire their formal teaching qualifications through
part-time in-service training (Bound, 2011; Lucas & Unwin, 2009; Parsons et al., 2009).
Accordingly, it is not always possible to distinguish between policies, strategies and
requirements that are designed to maintain or develop both professional and teaching
competences. There are different models of professional development requirements and
organisation for vocational teachers. In addition, very little research information is available on
the continuing professional development (CPD) of VET teachers, with some studies citing a
very weak culture of continuous professional development among VET teachers in Europe
(Parsons et al., 2009). Nevertheless, it can be argued that both the subject-specific and
pedagogical competences of VET teachers play a significant role in achieving good quality

VET.
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The following examples from a few countries illustrate these differences.
Germany

In Germany, the training of vocational teachers places a strong emphasis on professional
disciplinary preparation and the combined acquisition of a teaching qualification (der Lander,
2018). The structure of the training is aligned with the vocational training and prepares students
for qualifications in several subjects, allowing them to acquire a professional qualification that
can be used independently and subsequently or in parallel to obtain a teaching qualification.
The German system places great emphasis on combining professional experience with

pedagogical skills, ensuring a balance between practical and theoretical knowledge.
China

In China, the training of professional educators also takes an integrated approach, with a focus
on the combined development of professional and pedagogical skills (Andersson & Kdopsén,
2015; 2019). The education system is highly centralised, ensuring uniform training
requirements and standards across the country. The concept of 'dual qualified teachers' means
that teachers must have both theoretical and practical teaching skills. They must spend at least

one month a year in an industrial environment to keep their professional knowledge up to date.
United Kingdom

In the United Kingdom, training for vocational teachers is often part-time, allowing for the
possibility to work and train at the same time. UK professional educators place a strong
emphasis on continuing professional development (CPD) and CPD opportunities related to
teaching are widely available. The system is flexible, allowing practitioners to gain teaching

experience without first undergoing formal teacher training (Lloyd and Payne 2012).
Norway

In Norway, vocational teachers have permanent and full-time contracts, which limits the
availability of substitute teachers. Despite this, Norwegian vocational teachers are given greater
opportunities to participate in CPD programmes to develop their pedagogical competences. The
Norwegian system emphasises continuous professional development and lifelong learning

(Lloyd and Payne 2012).
Finland

In Finland, special attention is paid to the integration of practical and theoretical education in

the training of vocational teachers (Frisk, 2014; Opetushallitus, 2014). The education system

JATES: Journal of Applied Technical and Educational Sciences License: CC BY 4.0


https://doi.org/10.24368/jates382

Vol. 14, No. 3,2024 pp. 1-20 https://doi.org/10.24368/jates382 8

supports teachers' continuous professional development and provides them with a range of CPD
opportunities. Vocational teachers must have a master's degree and a pedagogical qualification
related to the subjects taught. The Finnish system emphasises the importance of practical

experience in education (Eerola, 2007).
Sweden

In Sweden, national CPD initiatives for vocational teachers are regularly organised to update
and expand teachers' professional knowledge (Fejes & Kopsén, 2014). These programmes
contribute to the continuous improvement of the quality of professional education. A balance
between pedagogical and professional skills is a fundamental requirement and the system is
flexible, allowing for continuous professional development and the integration of work-based

learning (Fejes & Kopsén, 2014).
Australia

In Australia, the training of professional educators pays particular attention to the acquisition
of practical experience and work-based learning (Kemmis & Green, 2013). The Australian
system supports professional development through industry-specific training and programs to
develop pedagogical skills (Clayton et al, 2013). Australian teachers are required to have a
bachelor's degree and a teaching qualification related to the subjects taught (Wheelahan &
Moodie, 2010). National CPD programs are widely available and support teachers' continuous

professional development.

4.1. Comparison of training and qualification requirements

Across all EU countries, plus Norway and Iceland, a teacher qualification is a requirement in
most of them, obtained either through master's, bachelor's or supplementary teacher training,
which is not always an additional qualification or diploma, but merely a certificate to
complement existing qualifications (Cedefop, 2022). However, for those teaching professional
theoretical and theory-intensive practical subjects, a diploma (most often at master's level) and
an appropriate pedagogical qualification related to the subjects taught are generally
compulsory. While vocational teachers teaching practical subjects may have a university degree
or a higher education qualification. In twelve EU countries, professional experience is either a
requirement (Germany, Greece, France, Croatia, Italy, Lithuania, Malta, Austria, Poland,
Slovenia and Finland) or an advantage (Cyprus), especially for teaching practical subjects. In

six EU countries, VET teachers are required to take a qualification/certification examination
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and an entrance examination/test (e.g. Germany, Greece, Spain, France, Malta, Slovenia).
Greece is the only country that considers social aspects in addition to higher education
qualifications and teaching experience. Social criteria are reflected in the recruitment of
teachers, as "equal opportunities" points in the recruitment process, which can be awarded for:
having two or more children, disability, the child's disability, etc. In addition to these, there are
country-specific additional elements, for example in the Czech Republic trainees and/or
professionals can only obtain an educational qualification if they are already working in schools
on a part-time basis. Deviations from the general principles governing the teaching
requirements for vocational education and training are also possible in Finland. In Estonia and
Italy, VET teachers must also have B2 level foreign language skills. In Italy, a
probationary/traineeship period of one year has been introduced for VET teachers after
obtaining their teacher qualification. In Latvia, pedagogical competences can be acquired
through in-service training, while in Portugal the professionalisation of teachers is based on

post-graduate training and includes a post-graduate teaching certificate.

Table 1. Qualification/competence requirements by country

Qualification/competence requirement Countries

Academic requirements (bachelor’s or master’s degree, subject field and | All EU+

pedagogical competences)

Work experience AT, CY, DE, EL, FI, FR, HR, IT,
LT, MT, PL, SI

State examination/selection test/collective agreement DE, EL, ES, FR, MT, SI

Foreign language EE, IT

Practitioners/professionals teaching in schools CZ,IT

Flexibility (exceptions) CZ, FI

Social criteria EL

Probation 1T

CPD LV

Subsequent supervised practice PT
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In Germany and Finland, the training requirements for vocational teachers are closely aligned
with vocational education, while in Hungary the training structure is more theoretical. In
Germany, teachers are prepared for qualifications in several subject areas (der Lander, 2018),
while in Finland, the aim is to integrate practical and theoretical training (Frisk, 2014;
Opetushallitus, 2014). In Australia, similar requirements are placed on vocational flexible
framework (Clayton et al, 2013). In Hungary, the acquisition of professional and pedagogical
qualifications is also important, but the integration of practical training elements needs to be

improved.

4.2. Presence of continuous professional development (CPD)

The fact that vocational teachers, like other teachers, are expected to be knowledgeable in the
subject they teach also means that they have a professional identity related to their subject.
However, changes in the world of work and the modernisation of vocational education and
training are placing new demands on the competences of vocational teachers (Parsons et al.,
2009). VET teachers need to have a current professional identity, which includes the knowledge
and skills needed to practise their profession in a way that meets current expectations. One way
to maintain a high-quality professional identity is for trainers to remain connected to their field.
In this way, the professional subject taught becomes an active participant in professional
development activities through contact with the community of practitioners, and thus a useful
and beneficial source of development. However, the aims and circumstances of vocational
education and training differ from country to country. Thus, it is likely that the needs for dual
competence differ among vocational teachers and the conditions for their continuing
professional development, i.e. their current possession of a professional identity, also differ

(Fejes & Kopsén, 2014).

The work of a vocational teacher is based on two main competences: a competence related to
teaching, i.e. pedagogical competence, and a competence related to a specific profession, i.e.
experience and knowledge. Therefore, VET teachers consider the continuous interaction
between VET and work to be essential to their work. As this interaction is an essential part of
vocational subject teaching, VET teachers face specific requirements (Berner, 2010;
Véhiasantanen et al., 2009; Tanggaard, 2007). According to Tanggaard, VET teachers play a
crucial role in linking the different sociocultures of work and school in a way that promotes the
success of VET learners. In other words, vocational teachers need to be competent in both

sociocultures (Fejes & Kopsén, 2014). Thus, these teachers need to have the knowledge and
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skills to teach and to engage in the everyday, contemporary (modern) practice of the profession.
In other words, subject teacher identity is based on both professional identity and teacher
identity; thus, the dual professional identity of subject teachers should be treated as a core

element.

In the UK and Sweden, Continuing Professional Development (CPD) is central to the training
of professional educators, while in Hungary the availability and support of CPD programmes
is still an evolving area. In the UK and Sweden, CPD initiatives are often organised at national
level and are widespread. In Norway and China, there is a strong emphasis on continuous
professional development, including regular industry training and CPD. In Australia, CPD
programmes focus on industry-specific training and work-based learning. In Hungary,
professional development is also important, but the integration of industry training and regular

CPD needs to be further developed.

Therefore, in order to have the necessary knowledge to teach the subject, teachers need to have
a professional identity related to the subject and the pedagogical knowledge and skills to deliver
professional practice. In their research, Fejes and Kopsén (2014) emphasised the dual role of
professional educators, highlighting that an important part of professional educators' identity
formation is the practice of the profession and the combined application of their experience in
teaching. The emphasis on these may be mixed, with some students preparing to become
vocational teachers emphasising their teacher identity, while others placed greater emphasis on
their professional identity. As Robson et al (2004) found, vocational teachers see themselves as
the "gatekeepers" of their profession and focus on teaching their own views of their profession
to their students, based on their professional experience rather than strictly following the

curriculum.

4.3. The role of institutional support

In Norway and Finland, institutional support is strong, particularly in the area of developing
pedagogical competences. In Norway, teachers' permanent employment and full-time working
hours limit the availability of substitute teachers, but their access to CPD programmes is
significant. In Finland, the education system supports teachers' continuing professional
development and provides a range of CPD opportunities. The UK and Swedish systems offer
flexible support structures for vocational teachers, including ongoing mentoring and

professional development opportunities. In Australia, institutional support includes industry
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partnerships and work-based learning programmes. In Hungary, institutional support needs to

be developed, particularly in the areas of CPD programmes and apprenticeships.

5. Summary and recommendations

The topic of double identity was verified with the following overview: with the investigations
of Brennan Kemmis and Green (2013), who, when analysing the ideas of Australian vocational
teachers about pedagogy, showed the dual identity, which was confirmed by Fejes and Kopsén
(2014) because of a strong attachment to the workplace and profession. Farnsworth and Higham
(2012) focused on the modification and hybridization of the identity of vocational educators,
among vocational educators who replaced the practice of their initial profession with the
practice of vocational training. While Vihdsantanen et al. (2009) analysed the experiences of
vocational teachers in a Scandinavian context regarding the reform aimed at better interaction
between schools and workplaces. This investigation highlighted that border crossings between
school and work can be valuable from the point of view of the professional development of

vocational teachers and the development of education adapted to the world of work.

The Eurydice studies (OECD, 2021) classify Hungary as one of the countries with the worst
situation in terms of the supply of teachers, where at the same time the proportion of teachers
over 50 is high and the number of beginning teachers is also low, which suggests that the
shortage of teachers promises to be long-term. if there is no immediate intervention. As a result
of the changes in the Vocational Training Act, vocational training teachers are not necessarily
teachers with a teaching qualification, whose number has decreased significantly since the start
of training according to the Bologna system. In vocational teacher training, in 2021, the launch
of vocational teacher training was a new opportunity for many institutions, which, in addition
to playing a strong role in filling the gap in the supply of teachers, also offers the possibility of
a new "second career" for vocational training specialists and those with a professional

qualification in education. for those with perspective.

The study provides a theoretical approach and background to the topic, and aims to grasp the
interpretation, role and potential of dual identity. It outlines the range of both international
theories and practices. &The development of both professional and pedagogical identity is a
lifelong process (Tiedemann & O'Hara, 1963; Kersting, 1996), during which the individual
continuously integrates the experiences gained while practicing the profession into his
professional identity. One of the important tasks of teacher training is to develop commitment

to the field. Our analysis also pointed out where the responsibility of trainers can be found in
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this process and how we can contribute to a successful and effective career socialization

process.

5.1. Recommendations for Hungarian vocational teachers:

Below, along the lines of international comparisons, we formulate some suggestions that can
be useful for Hungarian vocational education teachers (vocational teachers and vocational
teachers) in terms of identity and career socialization and draw the attention of educational

institutions to the importance of professional identity formation.
5.1.1.Integration of practical training elements

The possibility of gaining practical experience should be increased in training programs, similar
to the German and Finnish systems. Through the example of the training system in Germany,
we can observe that practical experience is closely integrated into the curriculum, which allows
students to directly apply the knowledge acquired in theory. The dual training system, based on
close collaboration with industrial partners, ensures that students can gain experience in a real

work environment while receiving formal education.

In Finland, practical training is also given priority, and teachers often work in industrial settings
to have up-to-date knowledge in their field. This type of integration promotes the development
of students' skills and qualifies them according to the needs of the labour market. In Hungary,
it would be necessary to introduce similar training structures that would enable students to gain
valuable practical experience already during the training, thereby better preparing them for the

world of work.
5.1.2.Continuous professional development (CPD) support

Nationally organized and supported continuous professional development (CPD) programs
such as those found in the UK and Sweden should be introduced. The wide availability and
support of CPD programs in the UK ensures that vocational teachers can continuously update
their knowledge and develop their teaching skills. In the English system, CPD programs are
often centrally organized and implemented in cooperation with educational institutions, so that

all teachers have access to these opportunities.

In Sweden, continuous professional development is also given priority, and thanks to national
initiatives, teachers can regularly participate in further training and professional conferences.

These programs contribute to ensuring that teachers have up-to-date knowledge and to learn
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about and apply best practices. In Hungary, there is also a need to develop and introduce this
type of CPD programs at the national level, which enable vocational teachers to continuously

develop and adapt to the rapidly changing labour market needs.
5.1.3. Strengthening institutional support

In order to develop institutional structures, it is necessary to ensure continuous professional
development and mentoring, as in Norway and Finland. Institutions in Norway have strong
support systems that allow teachers to continuously develop and receive professional support.
Permanent employment and full-time employment ensure that teachers are committed to

professional development in the long term.

In Finland, institutional support includes regular mentoring and continuing education
opportunities. Educational institutions are actively involved in supporting the professional
development of teachers and offer various programs for the development of pedagogical skills.
In Hungary, there is a need to strengthen institutional support, especially in the field of
continuous professional development and mentoring, so that teachers are committed in the long

term and have up-to-date knowledge.
5.1.4.Development of industrial collaborations

Encouraging closer collaboration with industry partners to support practical training
opportunities and work-based learning as in Australia. One of the greatest strengths of the
Australian system is the close collaboration with industry partners, allowing students to gain
practical experience directly in industry. This type of cooperation helps to ensure that training

programs remain relevant and meet the current needs of the labour market.

In Australia, industry partners are actively involved in the design and delivery of training
programs, ensuring that students gain practical experience and up-to-date knowledge. In
Hungary, there is a need to establish similar industry collaborations that enable practical
training to be integrated into the curriculum and ensure that students have relevant skills when

they enter the labour market directly.
5.1.5.Introduction of flexible training programs

The development of part-time and part-time training programs so that vocational teachers can
more easily develop their knowledge and skills. In the UK and Australia, part-time and part-

time training programs allow vocational teachers to continue their work while further training.
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These programs are flexible and allow teachers to progress at their own pace, considering their

work schedules and other commitments.

The great advantage of these types of training programs is that they enable professional
educators to continue learning and developing without interrupting their careers. In Hungary,
there is also a need to introduce similar flexible training programs that enable vocational
teachers to continue their training while working and thus have up-to-date knowledge and skills.
Programs of this type can contribute to increasing the commitment and motivation of vocational

teachers, as well as to improving the quality of professional education.

6. Conclusion

The study presented international examples of the training and development of vocational
teachers and compared them with Hungarian practice. In the examined countries - Germany,
Finland, the United Kingdom, Sweden, Norway, China and Australia - different but equally
successful approaches are used in the training of vocational teachers and in supporting their
continuous development. The experiences and best practices from these can serve as a useful

guide for the development of Hungarian professional education.

The dual education system in Germany is an excellent example of how practical experience can
be integrated into formal education, which directly serves the preparation for the labour market.
The Finnish model shows that, in addition to practical experience, the continuous presence of
teachers in an industrial environment is also essential to ensure up-to-date knowledge. The
examples of the UK and Sweden emphasize that supporting CPD not only benefits teachers but

also the education system as a whole.

Based on the results of the study, we made several development proposals that provide guidance
in various aspects for improving Hungarian professional education. The primary
recommendation is the integration of practical training elements, which would allow students
to gain direct experience in industry while receiving formal education. This approach not only

improves students' abilities, but also better meets the expectations of the labour market.

Supporting continuous professional development is also crucial in Hungary, as teachers must
be provided with the opportunity to continuously update their knowledge and develop their
skills. The introduction of CPD programs organized and supported at the national level can
ensure that all teachers have access to these opportunities, which in the long-term results in an

improvement in the quality of education.
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Strengthening institutional support is also essential. Institutions must develop structures that
support the continuous development and mentoring of teachers. The examples of Norway and
Finland show that strong institutional support contributes to maintaining teachers' commitment

and professional development.

The development of industry collaborations is extremely important for practical training and
workplace-based learning. The example of the Australian model shows that close cooperation
with industry partners not only enriches the students' practical experience, but also increases
the relevance of the training programs, as they can receive direct feedback on the current needs

of the labour market.

Finally, the introduction of flexible training programs offers teachers the opportunity to further
their education in addition to their work. Such programs allow teachers to progress at their own
pace, considering their work schedules and other commitments. Examples from the UK and

Australia show that flexible training opportunities increase teacher engagement and motivation.

In summary, the development proposals made based on the international examples and the
results of the study can all contribute to ensuring that high-quality, well-prepared vocational
teachers educate the professionals of the future in Hungary as well. Integrated training
programs, support for continuous professional development, strengthening of institutional
support and promotion of industry collaborations can all contribute to improving the quality of
professional education in Hungary. The implementation of these types of reforms not only
benefits teachers and students but can also increase the competitiveness of the entire economy

by providing a better-educated and prepared workforce for the labour market.

For VET teachers, it is not enough just to deepen their professional or pedagogical knowledge.
In order to support the effective development and maintenance of a dual identity, mentoring
and training programmes should be introduced by educational institutions to specifically
promote a balance between the professional and pedagogical roles of vocational teachers. For
example, for teachers with industrial experience, there should be a need for continuous
professional development to ensure that their practical knowledge is kept up to date, while
pedagogical training should also be a priority to enable teachers to effectively transfer their

knowledge to students.

Closer cooperation between industry and education could also help to strengthen professional
identity. Programmes should be developed to enable teachers to return regularly to the field of

practice of their profession, updating their professional knowledge and their contact with the
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real challenges of the industry. Such integrated training elements can help to make teachers

more successful in both their professional and pedagogical roles.
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Abstract: The aim of this study is to explore the dual professional and pedagogical identities
of vocational teachers and to illustrate the challenges and implications of the co-existence of
these two identities. The research has revealed that the continuous development of both
professional and pedagogical competences is essential for vocational teachers, as both are
crucial for a successful teaching career. The analysis compared examples from the
international literature with the Hungarian situation and sought to identify how the
development of the dual identity of subject teachers could be better supported in training
programmes and in workplace practice. The research finds that maintaining dual identity is
particularly important for VET teachers, who are often caught between their professional
roles and their pedagogical expectations. Consciously developing a dual identity can help
reduce the risk of career drop-out and increase teacher effectiveness. Based on a comparison
of international examples and the Hungarian VET system, we make recommendations to
support continuous professional development (CPD) for teachers, integrate practical training
elements and help maintain a balance between professional and pedagogical roles.
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Kettos teher alatt? - a szakmai pedagogusok szakmai és
pedagogiai identitasanak elemzése nemzetkozi kontextusban
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Absztrakt: A tanulmany célja, hogy feltarja a szakképzésben dolgozo pedagogusok kettos,
szakmai és pedagogiai identitasat, és bemutassa a két identitds egyiittes jelenlétének
kihivasait és kovetkezményeit. A kutatas soran kideriilt, hogy a szaktanarok szamara
elengedhetetlen a szaktudds és a pedagogiai kompetenciak folyamatos fejlesztése, mivel
mindkét teriilet meghatdrozo a sikeres oktatoi karrier szempontjabol. Az elemzés soran
nemzetkozi szakirodalmi példakat hasonlitottunk 6ssze a magyar helyzettel, és arra kerestiik a
valaszt, hogyan lehetne jobban tamogatni a szaktanarok dudlis identitasanak fejlodését a
képzési programokban és a munkahelyi gyakorlatban egyarant. A kutatas megallapitja, hogy
a kettos identitas fenntartasa kiilonésen fontos a szakképzés pedagogusainak, akik gyakran
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szakmai szerepiik és pedagogiai elvarasaik kozé szorulnak. A dudlis identitas tudatos
fejlesztése segithet csokkenteni a palyaelhagyas kockdazatat, és névelheti az oktatoi
hatékonysagot. A nemzetkozi példak és a magyar szakképzési rendszer Osszevetése alapjan
Jjavaslatokat tesziink a pedagogusok folyamatos szakmai fejlodésének (CPD) tamogatasara, a
gvakorlati képzési elemek integralasara, valamint a szakmai és pedagogiai szerepek kozotti
egyensuly fenntartasanak elosegitésére.

Kulcsszavak: szakmai identitds; pedagogus identitds; szakmai pedagdgusok;

1. Bevezetés

A szakmaipedagdgus-képzés mindmaig meglrizte a ,szakmaisdg” és a ,tanarsag”
kovetelményének kettdsségét, illetve a szakmai tudéas elvarasat mint a pedagogusi képesités
megszerzésének ¢és a pedagogusi tevékenység gyakorlasanak elofeltételét (Benedek &
Molnar, 2015). A szakmaipedagogus-képzés sajatossdga, hogy a szakmai, diszciplinaris
felkésziiltség a tanari képesitéssel egylitt tobb szaktargy képesitésére készit fel. Mindez a
szakmaipedagdgus-képzés minden szintjén jelen van, hiszen a képzés egésze a
szakmastrukturahoz illeszkedik, a szakképzést koveti (Radli, 2011). A szakmai pedagdégusok
rendelkeznek egy oOnalléan is felhasznalhatdo szakmai képesitéssel, s a hallgatok ezzel

parhuzamosan vagy ezt kdvetden szerzik meg pedagogusi képesitésiiket (Bacsa-Ban, 2021).

A tanulmdny célja, hogy a nemzetkozi szakirodalom attekintésével e kettds identitas jelenlétét
igazolja, valamint arra keresse a valaszt, hogy a szakmaipedagdgus-képzésben a képzok
hogyan segithetik a hallgatok pedagdgus identitasanak fejléddését ugy, hogy a szakmai

teriiletekkel is fenntartsédk a kapcsolatot, azaz a szakmai identitasukat is tiamogassak.

2. A szakképzés oktatoi

Az eurdpai szakképzési rendszerekben az oktatok nem sziikségszerlien pedagdégusok, azaz
nem mindannyian rendelkeznek tanarképzésben szerzett oklevéllel vagy pedagogiai
végzettséggel. Az oktatok altaldban szakmai ismeretekkel rendelkezd szakemberek, akik a
sajat teriiletiikon szerzett tapasztalatukat €s tudasukat osztjdk meg a szakképzésben és/vagy
felndttképzésben résztvevokkel, tanulokkal. Az eurdpai szakképzési rendszerek altaldban
rugalmasabban kezelik az oktatoi kvalifikaciokat. Ennek az az oka, hogy az iparban és a
szakméakban dolgozo szakemberek sokszor olyan gyakorlati tudassal és tapasztalattal
rendelkeznek, amely nélkiilozhetetlen az adott szakma oktatdsdhoz és tanitdsdhoz. Ezért sok
eurdpai orszagban a szakképzésben az oktatdi poziciok betdltéséhez elsdsorban szakmai
végzettség s tapasztalat sziikséges €s nem feltétleniil pedagogiai diploma. Természetesen

vannak olyan orszagok és intézmények, ahol a szakképzés oktatdinak pedagogiai képesitéssel
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kell rendelkeznilik. Ezek az intézmények gyakran hangstlyozzak a pedagogiai készségek
fontossagat az oktatok szamara, és biztositjak, hogy az oktatok megfelelé mddszertani képzést

kapjanak a tanitashoz ¢és a tanulds tamogatasahoz (OECD, 2022).

Bl Bachelor és afdlotti végzettség I Rovid ciklusu felséfokd végzettség ] Kozépfok feletti, nem felséfokd
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1. abra: A szakmai és kozismereti pedagdgusok megoszlasa legmagasabb iskolai végzettségiik
szerint Forras: OECD, 2022

Az 1. abran is jol lathato, hogy az egyes orszdgok kozott igen valtozatos kdvetelmény-
kiilonbségek vannak a szakmai pedagdgusok veégzettségét illetden, mig a kdzismereti tanarok
esetén ez nem mutat ekkora valtozatossagot. A végzettségek mellett azonban az elvart
kompetencidkban is kiilonbséget tapasztalunk (1. tablazat). Ezen elvarasok kiilonbozhetnek az
oktatott targy tipusatol fliggéen (szakmai elméleti, gyakorlati vagy Aaltalanosan képzd
kozismereti targyakat oktatd tanarok), valamint az oktatas szintjétdl (pl. also- és fels6foku

szakképzés) is fiigghet, ahogyan azt az aldbbi 4bra (2. abra) is mutatja (Cedefop, 2022).
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A SZAKKEPZES| SZAKEMBEREK TiPUSAI

A szakképzéshen dolgozo oktatok és tanarok megkilonboztetése

Munkahely Oktatas/képzési teriilet
iskolai munkahelyi
kornyezetben kornyezetben elméleti gyakorlati
Oktatott targy
Szerepek
koézismereti szakmai oktatéi
tréneri mentori
Végzettségi szint
tutori instruktori
kételezéen elirt valaszthato ]
Foglalkoztatasi tipus
Fenntarté alkalmi
kézalkalmazott munkavallalé
allami magan -
foallasu részmunkaidés
_

2. abra: A szakképzésben dolgozé szakemberek tipusai Forras: Cedefop, 2022

Osszességében tehat az eurdpai szakképzési rendszerek sokféleséget mutatnak az oktatoi
kvalifikaciok terén, de megragadhatd az az altalanos tendencia, hogy az oktatdok jelentds része

els@sorban szakember, akik gyakorlati tudasat és tapasztalatat adja at a tanuloknak.

3. A dualis identitas fogalma és szerepe

Az oktatas terén egyre nagyobb figyelmet kap a pedagdgusok identitasanak kérdése, legyen
sz0 pedagogusképzésrdl vagy tanartovabbképzésrdl (Korthagen et al., 2001; Sachs, 2005;
Freese, 2006; Beauchamp & Thomas, 2009). A pedagogus-jeldltek identitdsanak kialakitasa a
tanulmanyaik sordn val6 elérehaladas révén torténik (Beauchamp & Thomas, 2009). Fontos
megjegyezni, hogy a pedagogusi identitas szorosan Osszefonodik a pedagdgusképzéssel.
Legyen sz0 palyakezdOkrdl vagy tapasztalt pedagdgusokrol, az identitds az, ami
meghatdrozza €s irdnyitja a szakmai tevékenységet, mint egy "er6forras, amelyet az emberek
arra hasznalnak, hogy megmagyardzzak, igazoljak és értelmezzék magukat masokhoz mérten,
¢s altalaban a vilaggal kapcsolatban" (MacLure, 1993: 311). Ebbdl kovetkezik, hogy a

pedagdgusi identitds mélyebb megértése hozzdjarulhat a pedagdégusképzési programok
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fejlesztéséhez is (Beauchamp & Thomas, 2009). Az identitdssal foglalkoz6 szakirodalom
hangsulyozza, hogy az identitas dinamikus, és idével valtozik, melyben az egyéni tényezdk,
példaul az érzelmek (Rodgers & Scott, 2008), €s a kiils6 tényezok, mint példaul a munka- és

¢lettapasztalat is szerepet jatszanak (Sachs, 2005; Rodgers & Scott, 2008).

Az identitas tehat egy folyamatosan fejlddd, dinamikus jelenség (Beauchamp & Thomas,
2009). Bar az én, az énfogalom, az Onértékelés, az Onbizalom és az identitds konstrukcioit
gyakran hasznaljak az oktataskutatasban, kevés empirikus kutatas foglalkozik ezekkel a

fogalmakkal, mivel az én mérésének nehézségei vannak (Burke & Tully, 1977).

A duadlis identitast vizsgald irodalom szerint a legtobb szakmaipedagogus-jelolt ugy 1ép be a
pedagogusképzésbe, hogy korabbi palyafutasa soran mar elismert szakember volt, és sokan
mindezt a képzés egésze alatt is fenntartjdk, so6t prioritdsként is kezelik. Mint
szakmaipedagdgus-képzdk, az elmult évtizedek soran, sajat képzésiink mentén is igazoltnak
latjuk ezt a kijelentést. Ennek az az oka, ahogy azt Robson és munkatarsai (2004) is allitjak,
hogy korabbi (szakmai) tapasztalataik megadjak szamukra az 1j, oktatdi szerepiikhoz
sziikséges hitelességet. Ez a kordbbi szakmadjukkal valé folyamatos azonossag azonban
megakaddlyozhatja ket abban, hogy késobb ,,valodi” pedagdgusnak tekintsék magukat. Ezt a
palyatdl vald tavolsagtartast kellene a képzésnek elsdsorban megvaltoztatnia, a teljes
palyaszocializacios folyamat sikere ebben is megragadhatd. Anndl is inkabb sziikséges ez,
hiszen mas vizsgalatok (Orr & Simmons, 2010) is azt igazoltak, hogy a szakmai pedagdgusok
egy része szinte véletlenlil keriilt az oktatéi palyara. Maésok pedig a jelenlegi
foglalkoztatasuktol szabadulva, azaz egy taszitd hatas miatt valasztjdk a teriiletet, és
Osszességében nem a palya vonzd hatdsa érvényesiil, hanem sokkal inkabb annak masodik

karrierként valo lehetdsége a vonzd szempont.

A szakoktatoi identitdsra tehat ugy tekinthetlink, mint szakmai identitds és a tanari identitas
keverékére (Robson et al., 2004; Fejes & Kopsen 2014). Ezért kompetensnek kell lenni a
szakmai pedagdgusoknak a tandri identitas €s a szakmai identitds tekintetében is. A szakmai
tandroknak szakmai identitdssal kell rendelkezniiik ahhoz, hogy szakmai tudasuk és
készségeik tekintetében kompetensek legyenek, de ismerniiik kell az uralkodé6 normakat,
hagyomanyokat, kapcsolattartdsi modokat, azaz szociokulturdlis ismeretekkel is kell
rendelkeznilik az adott szakma gyakorldsar6l. Berner (2010) szerint a szakmai oktatok
ugynevezett hatarmunkat végeznek (lasd kordbban Robson et al., 2004: , kapudrdk’) mivel
atvitt értelemben behozzdk a munka gyakorlatdt az oktatas gyakorlataba. A szakoktatok

torténeteket mesélnek ¢és példdkat mutatnak be a tanuloknak arra, hogy hogyan
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kommunikéljanak és mit tegyenek a gyakorlatok, munkajuk soran. Ezért sziikséges, hogy a
szakmai oktatok naprakész és modern szakmai identitassal birjanak, amely megfelel a
jelenkor szakmai tudasigényének és készségeinek, csakugy, mint értékeinek és attitlidjeinek
is.

Magyarorszagon kevés kutatas foglalkozott ezzel a témaval (Flizy, 2012), és alig talalhato
elemzés, amely kifejezetten a szakképzésben dolgozé tanarokat vizsgalja (Bilikki & Fehérvari,
2021). A hazai szakképzés oktatdinak kotodése kérdéses, hogy melyik irdnyba hajlik inkabb:
a szaktargyi vagy a pedagogiai teriiletek felé. A szakmaipedagogus-képzés megprobalja
feloldani ezt a dilemmat azzal, hogy hangsulyt helyez a hallgatok identitdsdnak megdrzésére,
¢s er0siti a kapcsolatot a mindennapi élettel nemcsak az elméleti ismeretek, hanem a vallalati
gyakorlatok révén is (Bacsa-Ban, 2021). Smith és Yasukawa (2017) felismerése alapjan
fontos, hogy a "jo szakképzd tanar" mind a tanitasi készségekben, mind a szakmai és ipari

tapasztalatokban egyarant jartas legyen.

A szakmai identitds formalddasa dinamikus folyamat, amelyben a hallgatok aktiv résztvevok,
nem pedig passziv szemlélok (Beijaard et al., 2004; Schepens et al.,2009). Ennek részeként
arra kell valaszt taldlniuk, hogy "Ki vagyok én?", mikdzben megvalaszoljdk azt is, hogy
"Milyen pedagdgussa szeretnék valni?". Ez alapjan elmondhato, hogy a pedagdgus identités

kialakitasanak fontos része a helyes dnreflexio.

A szakmaipedagdgus-képzésben ez a kérdés kiilondsen jelentds, ahol a hallgatok kettds
identitdsa, azaz a mar meglévd szakmai identitas és a képzés soran kialakitandé pedagdgus
identitas egyiittes kialakitasa all el6térben. Ennek soran fontos, hogy a szakmai hovatartozas
megmaradjon, €s az alidentitds is egyiitt fejlodjon a képzés soran (Bacsa-Béan, 2021).
Masrészt a leendd pedagdgusok szakmai identitdsdnak kialakitdsa hatékony lehet a palya
iranti elkotelezettségiik és a palya iranti motivaciojukat tekintve. Azaz a tanarképzési
programoknak nemcsak az a célja, hogy a sziikséges pedagodgiai ismereteket atadjak,
kompetencidkat kialakitsdk ¢€s fejlesszék, hanem a differencidlt szakmai és pedagogiai
identitas egyiittes (ki)alakitasa és fejlesztése az, ami elengedhetetlen a képzés iddszakéaban.
Ennek nyoman allitjak a szakmai identitds kutatasaval foglalkoz6 fenti kutatasok is azt, hogy
a jovében a tanarképzés/pedagogusképzés szakmai és pedagogus identitds-képzése ¢&s
alakitdsa a tanarképzok nagyobb tudatossagat koveteli meg, s mindezt az a cél vezérli, hogy
ezaltal a képzés maga hozzajarul a palyara keriild pedagdégusok palyaelhagyasanak

csokkentéséhez csakigy, mint a tanarképzések eredményességéhez is.
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4. A dualis identitasban rejlo lehetoségek a nemzetkozi példak nyoman

Megallapithatd, hogy a szakképzésben oktatd szakoktatdk, szakmai pedagdgusok, szakmai
tanarok munkaja a kettds professzionalizmuson alapul, €s e dudlis identitds fenntartasat
elvarasként fogalmazzak meg veliikk szemben, azaz, elvarjak toliikk, hogy mind pedagogusi,
mind szakmai kompetencidikat naprakészen tartsak (Andersson & Kopsén, 2015; Fejes &
Kopsén, 2014; Kopsén & Andersson, 2017; Virkkula & Nissila, 2014). Lloyd és Payne
(2012:2) kutatdsukban megfogalmaztak: ,,A szakképzésben oktatokkal szemben ,kettds”
kompetenciaigény fogalmazhaté meg, amely megkdveteli, hogy naprakészek legyenek az
altaluk oktatott mesterségben, mikozben folyamatosan fejlesztik az ismeretek atadasdhoz
sziikséges pedagogiai készségeiket is”. Ez a kettds fokusz a legtobb orszagban altalanos
utmutatoként szolgal mar a tanarképzésbe vald belépésnél vagy a tandrok tovabbképzési

tevékenységénél is.

A szakoktatok professzionalizmusanak kettdssége eltér az egyes orszdgok szakoktatdsra
vonatkoz6 és szakoktatoi leirasaiban (Cedefop, 2009; Parsons et al., 2009). A szakképzés
céljai, a szakmai tanarok elvérasai, ill. a tanari foglalkoztatds formai ugyanis eltérdek;
valamint a szakképzés megszervezésének sincs egységes modja (Billett, 2011). Nemzetkozi
szinten a ,szakoktatd” nem egy egyértelmiien meghatarozott szakma (lasd 2. é&bra és
bévebben Cedefop, 2022; Misra, 2011; Parsons et al., 2009). A szakképzésben kiilonféle
poziciok allnak rendelkezésre szakoktatok, példaul tanarok, oktatok €s instruktorok vagy
trénerek szdmara. Ezen oktatok kozil tobben részmunkaidében vagy oOraaddként
foglalkoztatott alkalmazottak. Mindezek mellett mind a toborzasi utvonalaikban, azaz
jelentkezésiik és felvételiik tekintetében, mind a képesitési kovetelményekben — a legtobb
esetben - eltérnek a kozismereti tanaroktol, mivel a szakoktatoktol elvarjak, hogy mind
munkatapasztalattal, mind szakképzettséggel rendelkezzenek az oktatott szakmai targyhoz
kotédéen (Andersson et al., 2013; Fejes & Kopsén, 2014; Gleeson & James, 2007;
Grollmann, 2008; Lloyd & Payne, 2012). A rendszerbe Gjonnan belépd szakoktatok pedig
rendszerint részmunkaidds tovabbképzéseken szerzik meg formadlis tanari képesitésiiket
(Bound, 2011; Lucas & Unwin, 2009; Parsons et al., 2009). Ennek megfeleléen nem mindig
lehet megkiilonboztetni azon szakpolitikdkat, stratégidkat és kovetelményeket, amelyek
egyszerre a szakmai €s a tanari kompetencidk fenntartasat vagy fejlesztését szolgaljak. A
szakoktatok szdmara kiilonféle tovabbfejlesztési-kovetelmények é€s -szervezési modellek
léteznek.  Mindezeken til a  szakoktatok  folyamatos  szakmai  fejlédésére

(FSZF/CPD=Continuing professional development) nagyon kevés kutatdsbol nyert
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informacioval rendelkeziink, amelyre hivatkozva néhany tanulméany azt is allitja, hogy a
szakoktatok Eurdpaban igen gyenge folyamatos szakmai fejlodési kultiraval rendelkeznek
(Parsons et al., 2009). Mindezek ellenére azonban azt mondhatjuk, hogy a szakmai tandrok
szaktargyi ¢és pedagogusi kompetencidja egyarant jelentds szerepet tolt be a szakképzés

megfeleld mindségének elérésében.
Az alabbiakban néhany orszag példdjan keresztiil lathatjuk ezen eltéréseket.
Németorszag

Németorszagban a szakmai pedagdgusok képzése soran nagy hangsulyt fektetnek a szakmai
diszciplinaris felkésziiltségre és a tanari képesités egyiittes megszerzésére (der Lander, 2018).
A képzés struktiraja illeszkedik a szakképzéshez, és tobb szaktargy képesitésére készit fel,
ami lehetdvé teszi a hallgatok szdmara, hogy egy oOnalldéan is felhasznalhatd szakmai
képesitést szerezzenek, majd ezt kovetden vagy ezzel parhuzamosan megszerezzék
pedagogusi képesitésiiket. A német rendszer nagy hangsulyt fektet a szakmai tapasztalat és a

pedagogiai készségek kombinacidjara, biztositva a gyakorlati és elméleti tudas egyensulyat.
Kina

Kinaban a szakmai pedagdégusok képzése szintén integralt megkdzelitést alkalmaz, ahol a
szakmai és pedagdgiai készségek egyiittes fejlesztése all a kozéppontban (Andersson &
Kopsén, 2015; 2019). Az oktatdsi rendszer erdésen centralizalt, ami biztositja az egységes
képzési kovetelményeket és szabvanyokat az orszadg egész teriiletén. A "kettds képesitésii
tanarok" koncepcidja azt jelenti, hogy a tanaroknak mind elméleti, mind gyakorlati oktatasi
képességekkel kell rendelkezniiik. Evente legaldbb egy hénapot kell ipari kérnyezetben

tolteniiik, hogy naprakészen tartsak szakmai tudasukat.
Egyesiilt Kiralysag

Az Egyesiilt Kirdlysagban a szakmai pedagdgusok képzése gyakran résztidejii programok
keretében valosul meg, ami lehetdvé teszi a munkavégzés és a képzés egyidejli folytatasat. Az
angol szakmai pedagdgusok nagy hangsulyt fektetnek a folyamatos szakmai fejlodésre
(CPD), ¢és az oktatasi tevékenységhez kapcsolddd CPD lehetdségek széles korben elérhetdek.
A rendszer rugalmas, lehetdvé téve a szakemberek szdmara, hogy tanitdsi tapasztalatot
szerezzenek anélkiil, hogy formalis pedagogiai képzésben részesiilnének eldszor (Lloyd és

Payne 2012).

Norvégia
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Norvégidban a szakmai pedagogusok allandé munkaviszonyban és teljes munkaidében
dolgoznak, ami korladtozza a helyettesitd tanarok rendelkezésre allasat. Ennek ellenére a
norvég szakoktatok nagyobb lehetdséget kapnak a pedagogiai kompetencidik fejlesztésére
iranyul6 CPD programokban val6 részvételre. A norvég rendszer hangstlyozza a folyamatos

szakmai fejlédést €s az élethosszig tartd tanuldst (Lloyd és Payne 2012).
Finnorszag

Finnorszagban a szakmai pedagdgusok képzése soran kiilonds figyelmet forditanak a
gyakorlati és elméleti oktatas integraldsara (Frisk, 2014; Opetushallitus, 2014). Az oktatasi
rendszer tdmogatja a tandrok folyamatos szakmai fejlodését, és szamos tovabbképzési
lehetdséget biztosit szamukra. A szakmai pedagdgusoknak rendelkezniiik kell a tanitott
targyakhoz kapcsolodd mesterfokozattal és pedagdgiai végzettséggel. A finn rendszer

kiemelten kezeli a gyakorlati tapasztalat fontossadgat az oktatasban (Eerola, 2007).
Svédorszag

Svédorszagban a szakmai pedagogusok szamdara rendszeresen szerveznek orszagos CPD
kezdeményezéseket, amelyek célja a tanarok szakmai ismereteinek frissitése és bdvitése
(Fejes & Kopsén, 2014). Ezek a programok hozzijarulnak a szakmai oktatds mindségének
folyamatos javitasahoz. A pedagdgiai ¢és szakmai készségek egyensulya alapveto
kovetelmény, és a rendszer rugalmas, lehetové téve a folyamatos szakmai fejlodést és a

munkaalaptl tanulas integralasat (Fejes & Kopsén, 2014).
Ausztralia

Ausztralidban a szakmai pedagogusok képzése soran kiilonds figyelmet forditanak a
gyakorlati tapasztalat megszerzésére és a munkahelyi alapt tanuldsra (Kemmis & Green,
2013). Az ausztral rendszer tdmogatja a szakmai fejlédést az ipardg-specifikus képzéseken
keresztlil, valamint a pedagdgiai képességek fejlesztését célzd programokon keresztiil
(Clayton et al, 2013). Az ausztral pedagdgusoknak rendelkezniiik kell a tanitott targyakhoz
kapcsolodo alapképzéssel €s pedagogiai végzettséggel (Wheelahan & Moodie, 2010). Az
orszagos CPD programok széleskorlien elérhetdek, és tdmogatjadk a tandrok folyamatos

szakmai fejlodését.
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4.1. A képzési és képesitési kovetelmenyek osszehasonlitasa

Az 0sszes EU orszagot, valamint Norvégiat és Izlandot tekintve a pedagogusi végzettség
tobbségiikben kovetelmény, amelyet vagy mesterképzésben, alapképzésben szereznek meg
vagy azt kiegészité pedagodgiai studiumok altal, amelyek nem minden esteben jelentenek
ujabb végzettségi szintet, vagy oklevelet, csupdn tanusitvannyal egésziti ki meglévo
végzettségeiket (Cedefop, 2022). A szakmai elméleti és az elméletigényes gyakorlati
targyakat oktatok esetén altalaban azonban kotelezd az oktatott targyakhoz kapcsolddo
diploma (leggyakrabban mesterszintli) és az chhez kapcsoloddo megfeleld pedagogiai
végzettség. Mig a gyakorlati tantargyakat oktatd szakképzo tanarok rendelkezhetnek egyetemi
diplomaval vagy felséfoku végzettséggel is. Tizenkét EU orszagban a szakmai tapasztalat
vagy elvardas (Németorszag, Gorogorszag, Franciaorszdg, Horvatorszag, Olaszorszag,
Litvania, Malta, Ausztria, Lengyelorszadg, Szlovénia és Finnorszag), vagy eldny (Ciprus),
foként a gyakorlati tantargyak oktatasahoz. Hat EU orszagban a szakképzd tandroknak
képesitd/mindsitd vizsgat, és felvételi vizsgat /tesztet is kell tenniliik (pl. Németorszag,
Gorogorszag, Spanyolorszag, Franciaorszag, Malta, Szlovénia). Gorogorszdg az egyetlen
olyan orszag, amely a tarsadalmi szempontokat is figyelembe veszi a fels6foku végzettség és
az oktatasi tapasztalat mellett. A tarsadalmi szempontok a tanarok toborzasa, a felvételi soran
»esélyegyenldségi” pontokként jelennek meg, amelyek a kovetkezokért adhatok: két vagy
tobb gyermek nevelése, fogyatékossag, a gyermek fogyatékossaga stb. Mindezek mellett
vannak orszagspecifikus tovabbi elemek is, igy példaul Csehorszagban a gyakornokok
és/vagy szakemberek csak akkor szerezhetnek oktatasi végzettséget, ha mar iskoldkban,
részmunkaidében dolgoznak. Eltérések lehetségesek a szakképzési tanitasi kovetelményeket
szabalyozo altalanos elvektl Finnorszigban is. Esztorszagban és Olaszorszagban a
szakképz6 tanaroknak B2 szinti idegennyelv ismerettel is rendelkezniiik kell. Olaszorszagban
egy éves probaidd/gyakornoki iddszak keriilt bevezetésre a pedagdogusi képesités megszerzése
utan a szakképzO0 tanarok szdmara. Lettorszagban a pedagogiai kompetencidkat
tovabbképzésen  keresztiil lehet megszerezni, mig  Portugdlidban a  tanarok
professzionalizacidja a fels6fokti képzést kovetd gyakorlat alapjan torténik, és egy

posztgradualis oktatasi tanusitvanyt is magaban foglal.
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1. tablazat: Az egyes orszagok kompetencia kdvetelményei a szakképzés oktatoival szemben
(Forrés: Cedefop, 2022)

Képesités/kompetencia kovetelmények Orszagok

Akadémiai kovetelmények (alap- vagy mesterszintii diploma, Osszes EU orszag

szakteriileti és pedagdgiai kompetenciak)

Munkatapasztalat Ausztria, Ciprus, Németorszag,
Gordgorszag, Finnorszag,
Franciaorszag, Horvatorszag,
Olaszorszag, Litvania, Malta,

Lengyelorszag, Szlovénia

Tanari képesitd/mindsitd vizsga/felvételi teszt Németorszag, Gorogorszag,

Spanyolorszag, Franciaorszag, Malta,

Szlovénia
Idegennyelv-ismeret Esztorszag, Olaszorszag
Szakemberként/tanarként valo iskolai foglalkoztatas Csehorszag, Olaszorszag
Rugalmasitas (eltérési lehetdségek az altalanos elvektol) Csehorszag, Finnorszag
Tarsadalmi szempontok Gorogorszag
Prébaid6 Olaszorszag
Folyamatos szakmai fejlodés kovetelménye Lettorszag
Folyamatosan feliigyelt gyakorlat kovetelménye Portugalia

A német és finn szakmai pedagdgusok képzési kovetelményei szorosan illeszkednek a
szakképzéshez, mig Magyarorszagon a képzés struktiurdja inkabb az elméleti oktatasra helyezi
a hangsulyt. Németorszagban a pedagdgusok tobb szaktargy képesitésére késziilnek fel (der
Lander, 2018), mig Finnorszagban a gyakorlati és elméleti képzés integraldsara torekednek
(Frisk, 2014; Opetushallitus, 2014). Ausztralidban is hasonlo kdvetelményeket tdmasztanak a
szakmai pedagdégusokkal szemben, de a gyakorlati tapasztalat megszerzése rugalmasabb
keretek kozott torténhet (Clayton et al, 2013). Magyarorszagon is fontos a szakmai és
pedagbgiai képesités megszerzése, de a gyakorlati képzési elemek integracidja fejlesztésre

szorul.
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4.2. A folyamatos szakmai fejlodés (FSZF vagy CPD) jelenléte

Az, hogy a szakoktatoktol, - mas tanadrokhoz hasonldan, - elvart, hogy tajékozottak legyenek
az altaluk tanitott tantargyban a szakoktatok esetében azt is jelenti, hogy az adott
szaktargyukhoz kapcsolodd szakmai identitasuk van. A munka vilagaban bekdvetkezett
valtozasok ¢és a szakképzés modernizacidja azonban Uj kovetelményeket tdmaszt a
szakoktatok kompetenciaival szemben (Parsons et al., 2009). A szaktandroknak rendelkezniiik
kell egy aktudlis szakmai identitassal, amely magaban foglalja mindazokat az ismereteket és
készségeket, amelyek ahhoz sziikségesek, hogy szakképzettségiiket az aktualis elvarasoknak
megfeleld mdédon gyakorolhassdk. A magas szinvonali szakmai identitds fenntartdsanak
egyik modja, hogyha a szakoktatok tovabbra is kapcsolodnak szakteriiletikhoz. Igy az
oktatott szakmai tantargy a szakma gyakorloinak koézosségével vald kapcsolat révén aktiv
részvételt jelent a szakmai fejlédés tevékenységeiben, s ezaltal a fejlddés hasznos és eldnyos
forrasava valik. A szakképzés céljai és koriilményei azonban orszagonként eltéroek. Igy
valdszini, hogy a kettés kompetencia irdnti igények eltéréek a szakoktatok korében, és
eltéréek a szakmai tovabbképzésiik feltételei, azaz a jelenlegi szakmai identitas birtoklasa

tekintetében is (Fejes & Kopsén, 2014).

A szakmai tanarok munkdja két f&6 kompetenciara épiil: az oktatdshoz kothetd, azaz a
pedagdgusi kompetencidra, valamint egy konkrét szakméahoz kdthetd tapasztalatra és tudésra,
azaz szakmai gyakorlathoz kapcsolodd kompetencidra. Mindezek nyoman a szakoktatok
munkdjukhoz elengedhetetlennek tartjdk a szakoktatds €s a munka kozotti folyamatos
kolcsonhatast. Mivel ez a kolcsonhatds a szakmai tantdrgy oktatdsanak alapvetd része, a
szakoktatoknak specialis kovetelményekkel kell szembenéznitik (Berner, 2010; Véhisantanen
et al., 2009; Tanggaard, 2007). Tanggaard szerint a szakoktatok dontd szerepet jatszanak a
munka ¢és az iskola kiilonb6zd szociokulturdjanak osszekapcsolasaban oly modon, hogy az
eldsegitse a szakképzésben tanulok sikerességét. Azaz a szakoktatoknak mindkét
szociokultirdban kompetensnek kell lenniiik (Fejes & Kopsén, 2014). Igy ezen oktatoknak
rendelkeznilik kell azzal a tudassal és készséggel, hogy oktassanak és azzal is, hogy részt
vegyenek az adott szakma mindennapi, mai (modern) gyakorlatdban is. Mas szdval, a
szaktanari identitds a szakmai identitdson €s a tanari identitdson alapul; igy a szakoktatok

kettds szakmaisaga alapelemként kezelendo.

Az Egyesilt Kirdlysdgban és Svédorszagban a folyamatos szakmai fejléddés (CPD) kozponti

szerepet jatszik a szakmai pedagdgusok képzésében, mig Magyarorszagon a CPD programok
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elérhetdsége és tamogatasa még fejlodd teriilet. Az angol és svéd CPD kezdeményezések
gyakran orszagos szinten szervezettek és széleskorliek. Norvégidban és Kindban nagy
hangsulyt fektetnek a folyamatos szakmai fejlodésre, amely rendszeres ipari képzéseket és
tovabbképzéseket foglal magéaba. Ausztralidban a CPD programok az iparag-specifikus
képzésekre és a munkahelyi alapu tanulasra 6sszpontositanak. Magyarorszagon is fontos a
szakmai fejlédés, de az ipari képzések és a rendszeres tovabbképzések integracidja még

fejlesztésre szorul.

Ahhoz tehat, hogy a tanarok a szaktargy oktatasdhoz kelld ismeretekkel rendelkezzenek,
rendelkeznilik kell az adott szaktargyhoz kapcsolodd szakmai identitdssal, és rendelkezniiik
kell a szakmai gyakorlat atadasdhoz sziikséges pedagogusi ismeretekkel és készségekkel.
Fejes és Kopsén (2014) kutatdsaikban a szakmai pedagdgusok kettds szerepfelfogéasat
hangsulyoztak, kiemelték, hogy a szakmai pedagdgusok identitasképzésének fontos részét
képezi a szakma gyakorlésa, az ott szerzett tapasztalatok egyiittes alkalmazasa az oktatasban.
Ezek hangsulyeltolodasa vegyes képet mutathat, mig egyes szakmai pedagogusnak késziilok a
tanari identitdsukat hangstlyozzék, addig masok nagyobb hangsulyt fektettek szakmai
identitasukra. Ahogyan azt Robson és munkatérsai (2004) megallapitottak, a szakmai oktatok
magukat foglalkozasuk ,,kapudrei” -ként tartjadk szamon, és arra dsszpontositanak, hogy sajat
nézeteik szerint tanitsak meg szakmajukat tanuloiknak, teszik mindezt szakmai tapasztalataik

alapjan, semmint szigoriian a tananyagot kovetve.
4.3.  Azintézményi tamogatas szerepe

Norvégidban és Finnorszdgban az intézményi tdmogatis erds, kiilondsen a pedagodgiai
kompetencidk fejlesztése terén. Norvégidban a tandrok allandd6 munkaviszonya és teljes
munkaideje korlatozza a helyettesitd tanarok rendelkezésre allasat, de a CPD programokhoz
valo hozzaférésiik jelentds. Finnorszagban az oktatdsi rendszer tdmogatja a tanarok
folyamatos szakmai fejlédését, és szamos tovabbképzési lehetdséget biztosit. Az Egyesiilt
Kiralysag és Svédorszadg rendszerei rugalmas tdmogatési strukturdkat kinalnak a szakmai
pedagogusok szamadra, beleértve a folyamatos mentoralast és szakmai fejlodési lehetdségeket.
Ausztralidban az intézményi tdmogatds magaban foglalja az iparagi egyiittmiikodéseket és a
munkahelyi alapi tanuldsi programokat. Magyarorszdgon az intézményi tdmogatas

fejlesztésre szorul, kiilonosen a CPD programok ¢€s a gyakorlati képzés terén.
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5. Osszegzés és ajanlasok

A kettds identitds témajat az alabbi attekintéssel igazoltuk: Brennan Kemmis és Green (2013)
vizsgélataival, akik az ausztrdl szakoktatok pedagogiardl alkotott elképzeléseinek
elemzésekor mutattak ki a dualis identitast, melyet Fejes és Kopsén (2014) a munkahelyhez és
hivatashoz valo erds kétddés nyoman igazolt. Farnsworth és Higham (2012) a szakoktatoi
identitas modosulasara és hibriddé valasara helyezte a hangsulyt, az olyan a szakoktatok
korében, akik a kezdeti hivatas gyakorlatat a szakképzés gyakorlatara valtottdk fel. Mig
Véhasantanen ¢s munkatarsai (2009) skandindv kontextusban elemezték a szakoktatok
tapasztalatait az iskolak és a munkahelyek kozotti jobb interakcidt célzé reform kapcsan. E
vizsgalat kiemelte, hogy az iskola és a munka kozotti hataratlépések értékesek lehetnek a
szakoktatok szakmai fejlodése és az oktatasnak a munka vildgdhoz igazodo fejlesztése

szempontjabol.

A Eurydice vizsgalatok (OECD, 2021) Magyarorszagot a pedagogus-ellatottsag
szempontjabol a legrosszabb helyzetli orszagok koz¢ soroljak, ahol egyidejiileg magas az 50
¢év feletti pedagdgusok aranya, és alacsony a kezdd pedagdgusok szama is, ami arra enged
kovetkeztetni, hogy a pedagogushiany hosszatdvinak igérkezik, ha nem torténik mieldbbi
beavatkozés. A szakképzés pedagdgusai a szakképzési torvény véltozasainak hatidsara nem
sziikségszerlien pedagogus végzettséggel rendelkezd oktatok, akiknek 1étszama a Bologna-
rendszer szerinti képzés elinduldsatdl jelentés mértékben csokkent, amelyhez az emeltszintii
érettségi sziikséglete ugyanugy hozzajarult, valamint a képzés pedagogusi teriilettdl valo
elszakitdsa is jelentds szerepet jatszott. A szakmaipedagdgus-képzésben 2021-ben szdmos
intézmény szamadra 1) lehetdséget jelentett a szakoktaté képzés elinduldsa, amely amellett,
hogy erdteljes hianypodtld szerepet tolt be a pedagdgus utdnpodtlasban, egy ) “masodik
karrier” lehetdségét is nyujtja a szakképzés szakemberei és a szakképzettséggel rendelkezd, az

oktatasban perspektivat 14tok szamara.

A tanulmany elméleti megkozelitését és hatterét adja a témaénak, a kettds identitas
értelmezését, szerepét €s a benne rejld lehetdségeket kivanja megragadni. Felvazolja mind a
nemzetkozi, elméletek mind a gyakorlatok sorat. Mind a szakmai, mind a pedagdgiai identités
kialakuldsa az egész életpalyan at tarté folyamat (Tiedemann, - O’Hara, 1963; Kersting,
1996), amelynek soran az egyén a szakma gyakorldsa kozben szerzett tapasztalatait
folyamatosan beépiti a szakmai identitdsaba. A pedagogusképzés egyik jelentds feladata a

palya iranti elkotelezddés kialakitdsa. Elemzéslink arra is rdmutatott, hogy a képzdk
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feleldssége e folyamatban hol érhetd tetten, és hogyan tudunk hozzijarulni a sikeres és

eredményes palyaszocializacids folyamathoz.

5.1.  Ajanlasok a magyar szakoktatok szamadra:

Az alabbiakban a nemzetkozi 6sszehasonlitasok mentén néhany javaslatot fogalmazunk meg,
amely a magyar szakképzésben oktato (szakoktatok és szakmai tandrok) szamadra is hasznosak
lehetnek az identitds, a palyaszocializacié szempontjabol, valamint a képzdintézmények

figyelmét is felhivja a szakmai identitas alakitas fontossagara.
5.1.1.Gyakorlati képzési elemek integralasa

A képzési programokban novelni kell a gyakorlati tapasztalat megszerzésének lehetdségét,
hasonloan a német és finn rendszerekhez. A németorszagi képzési rendszer példdjan keresztiil
megfigyelhetjiik, hogy a gyakorlati tapasztalat szorosan integralva van a tantervbe, ami
lehetové teszi a hallgatok szdmara, hogy kozvetleniil alkalmazzak az elméletben megszerzett
tudast. A dualis képzési rendszer, amely az ipari partnerekkel vald szoros egyiittmikodésen
alapul, biztositja, hogy a hallgatok valds munkakodrnyezetben szerezhessenek tapasztalatot,

mikozben formalis oktatasban részesiilnek.

Finnorszagban a gyakorlati képzés szintén kiemelt szerepet kap, és a tanarok gyakran ipari
kornyezetben dolgoznak, hogy naprakész ismeretekkel rendelkezzenek a sajat
szakteriiletiikon. Az ilyen tipusu integracio6 eldsegiti a hallgatok készségeinek fejlesztését és a
munkaerdpiaci igényeknek megfelelden képesiti Oket. Magyarorszagon sziikség lenne hasonld
képzési strukturak bevezetésére, amelyek lehetdvé teszik a hallgatok szamara, hogy mar a
képzés soran értékes gyakorlati tapasztalatot szerezzenek, ezaltal jobban felkésziiljenek a

munka vilagéra.
5.1.2.Folyamatos szakmai fejlédés (CPD) tdmogatéasa

Orszagos szinten szervezett és tamogatott folyamatos szakmai fejlédési (CPD) programokat
kell bevezetni, mint amilyen az Egyesiilt Kirdlysagban és Svédorszagban talalhato. Az
Egyesiilt Kiralysdgban a CPD programok széles korli elérhetdsége és tdmogatasa biztositja,
hogy a szakmai pedagogusok folyamatosan frissithessék tuddsukat és fejlesszék pedagogiai
készségeiket. Az angol rendszerben a CPD programok gyakran kdzpontilag szervezettek és az
oktatési intézményekkel egylittmitkddve valosulnak meg, igy minden pedagoégus hozzaférhet

ezekhez a lehetdségekhez.
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Svédorszagban a folyamatos szakmai fejlédés szintén kiemelt szerepet kap, és az orszagos
kezdeményezések révén a tanarok rendszeresen részt vehetnek tovabbképzéseken és szakmai
konferenciakon. Ezek a programok hozzédjarulnak a pedagodgusok naprakész tuddsanak
biztositasdhoz, valamint a legjobb gyakorlatok megismeréséhez ¢és alkalmazasahoz.
Magyarorszagon is sziikség van ilyen tipusit CPD programok kidolgozasara és orszagos
szinti bevezetésére, amelyek lehetévé teszik a szakmai pedagoégusok szamdra, hogy

folyamatosan fejlodjenek és alkalmazkodjanak a gyorsan valtozé munkaerdpiaci igényekhez.
5.1.3.Intézményi tamogatas erdsitése

Az intézményi struktirdk fejlesztése érdekében sziikség van a folyamatos szakmai fejlodés és
mentoralas biztositdsdra, mint Norvégiaban és Finnorszdgban. Norvégidban az intézmények
erds tamogatasi rendszerekkel rendelkeznek, amelyek lehetvé teszik a tanarok szaméra, hogy
folyamatosan fejlddjenek és szakmai tdmogatast kapjanak. Az éallandé munkaviszony és a
teljes munkaidés foglalkoztatds biztositja, hogy a pedagdgusok hosszu tavon elkotelezettek

legyenek a szakmai fejlodés irant.

Finnorszagban az intézményi tdmogatds magdban foglalja a rendszeres mentoralast és a
folyamatos tovabbképzési lehetdségeket. Az oktatasi intézmények aktivan részt vesznek a
pedagogusok szakmai fejlodésének tdmogatasaban, és kiilonbozo programokat kinalnak a
pedagdgiai készségek fejlesztésére. Magyarorszagon sziikség van az intézményi tdmogatas
megerdsitésére, kiilonosen a folyamatos szakmai fejlédés és mentoralas terén, hogy a

pedagdgusok hosszu tavon elkdtelezettek legyenek €s naprakész tudassal rendelkezzenek.
5.1.4.Iparagi egylittmiikodések kialakitasa

Az iparagi partnerekkel vald szorosabb egyiittmiikodés Osztonzése a gyakorlati képzési
lehetdségek és a munkahelyi alapl tanulds tamogatdsa érdekében, mint Ausztralidban. Az
ausztral rendszer egyik legnagyobb erdssége az iparagi partnerekkel vald szoros
egyiittmiikodés, amely lehetdvé teszi a hallgatok szamara, hogy kozvetleniil az iparban
szerezzenek gyakorlati tapasztalatot. Az ilyen tipusu egyiittmiikodések hozzajarulnak ahhoz,
hogy a képzési programok relevansak maradjanak, ¢s megfeleljenek a munkaerdpiac aktuélis

igényeinek.

Ausztraliaban az ipardgi partnerek aktivan részt vesznek a képzési programok kialakitasaban
¢s megvalositasaban, biztositva ezzel, hogy a hallgatok gyakorlati tapasztalatot szerezzenek és

naprakész ismeretekkel rendelkezzenek. Magyarorszagon sziikség van hasonld iparagi
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ey

tantervbe, és biztositjak, hogy a hallgatok kozvetleniil a munkaerépiacra 1épve relevans

készségekkel rendelkezzenek.
5.1.5.Rugalmas képzési programok bevezetése

A részidds és munka mellett végezhetd képzési programok kidolgozéasa, hogy a szakmai
pedagogusok konnyebben fejleszthessék tudasukat és készségeiket. Az Egyesiilt Kiralysagban
¢€s Ausztralidban a részidds és munka mellett végezhetd képzési programok lehetévé teszik a
szakmai pedagogusok szadmara, hogy folytassak munkdjukat, mikdzben tovabbképzik
magukat. Ezek a programok rugalmasak, és lehetévé teszik a tanarok szamdra, hogy sajat

tempdjukban haladjanak, figyelembe véve munkéjuk és egyéb kotelezettségeik litemezését.

Az ilyen tipust képzési programok nagy eldénye, hogy lehetdvé teszik a szakmai pedagdgusok
szadmara a folyamatos tanulast és fejlodést anélkiil, hogy megszakitandk Kkarrierjiiket.
Magyarorszagon is sziikség van hasonlé rugalmas képzési programok bevezetésére, amelyek
lehetdvé teszik a szakmai pedagogusok szamdra, hogy munka mellett is
tovabbképzddhessenek, és igy naprakész tudassal és készségekkel rendelkezzenek. Az ilyen
tipusa programok hozzdjarulhatnak a szakmai pedagogusok elkotelezettségének és

motivaciojanak noveléséhez, valamint a szakmai oktatds mindségének javitasahoz.

6. Konkluzio

A tanulmany bemutatta a szakmai pedagdgusok képzésének és fejlddésének nemzetkozi
példait, és Osszehasonlitotta ezeket a magyarorszagi gyakorlattal. A vizsgalt orszagokban —
Németorszagban, Finnorszagban, az Egyesiilt Kirdlysagban, Svédorszagban, Norvégiaban,
Kinédban és Ausztralidban — kiilonb6z0, de egyarant sikeres megkdzelitéseket alkalmaznak a
szakmai pedagogusok képzésében és folyamatos fejlodésiik tdmogatdsdban. Az ezekbdl
szarmazo tapasztalatok és bevalt gyakorlatok hasznos utmutatoként szolgalhatnak a magyar

szakmai oktatas fejlesztés¢hez.

A németorszagi dudlis képzési rendszer kivaldo példdja annak, hogyan lehet a gyakorlati
tapasztalatokat integralni a formalis oktatdsba, ami kozvetleniil a munkaerdpiacra vald
felkészitést szolgalja. A finn modell pedig arra mutat r4, hogy a gyakorlati tapasztalatok
mellett a pedagdégusok ipari kérnyezetben vald folyamatos jelenléte is alapvetd fontossagu a

naprakész tudds biztositdsa érdekében. Az Egyesiilt Kiralysag ¢és Svédorszag példai azt
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hangsulyozzdk, hogy a folyamatos szakmai fejlédés (CPD) tamogatdsa nemcsak a

pedagbdgusok, hanem az oktatasi rendszer egészének javat szolgélja.

A tanulmany eredményei alapjan szamos fejlesztési javaslatot tettiink, amelyek kiilonb6zo
aspektusokban nyujtanak utmutatdst a magyar szakmai oktatas javitasahoz. Az elsddleges
ajanlas a gyakorlati képzési elemek integraldsa, amely lehetévé tenné a hallgatok szamaéra,
hogy kozvetleniil az iparban szerezzenek tapasztalatot, mikdzben formalis oktatasban
részesiilnek. Ez a megkozelités nemcsak a hallgatok képességeit fejleszti, hanem a

munkaerdpiaci elvarasoknak is jobban megfelel.

A folyamatos szakmai fejlodés tdmogatasa Magyarorszagon is kulcsfontossagl, hiszen a
pedagogusoknak lehetdséget kell biztositani arra, hogy folyamatosan frissitsék tudasukat €s
fejlesszék készségeiket. Az orszagos szinten szervezett és tamogatott CPD programok
bevezetése biztosithatja, hogy minden pedagdgus hozzaférhessen ezekhez a lehetdségekhez,

ami hosszu tavon az oktatas mindségének javulasat eredményezi.

Az intézményi tamogatds erdsitése szintén elengedhetetlen. Az intézményeknek olyan
struktirakat kell kialakitaniuk, amelyek tdmogatjdk a pedagogusok folyamatos fejlodését és
mentoralasat. Norvégia és Finnorszag példai azt mutatjak, hogy az erds intézményi tdmogatas

hozzajarul a pedagogusok elkdtelezettségének és szakmai fejlodésének fenntartdsdhoz.

Az iparagi egyiittmiikodések kialakitasa a gyakorlati képzés és a munkahelyi alapt tanulas
szempontjabol rendkiviil fontos. Az ausztral modell péld4ja azt mutatja, hogy az iparagi
partnerekkel vald szoros egyiittmiikddés nemcsak a hallgatok gyakorlati tapasztalatainak
gazdagitasat szolgalja, hanem a képzési programok relevancidjat is noveli, hiszen kozvetlen

visszajelzéseket kaphatnak a munkaerdpiac aktualis igényeirdl.

Végiil, de nem utolsdsorban, a rugalmas képzési programok bevezetése lehetdséget nyujt a
pedagdgusok szdmara, hogy munkajuk mellett is tovabbképzddhessenek. Az ilyen programok
lehetdvé teszik a tanarok szamdra, hogy sajat tempdjukban haladjanak, figyelembe véve
munkdjuk és egyéb kotelezettségeik iitemezését. Az Egyesiilt Kirdlysag és Ausztralia példai
azt mutatjak, hogy a rugalmas képzési lehetdségek novelik a pedagdgusok elkotelezettségét és
motivaciojat.

Osszefoglalva, a nemzetkdzi példak és a tanulminy eredményei alapjan tett fejlesztési
javaslatok mind hozzéjarulhatnak ahhoz, hogy Magyarorszagon is magas szinvonall, jol
felkészilt szakmai pedagogusok oktassdk a jovO szakembereit. Az integralt képzési

programok, a folyamatos szakmai fejlédés tamogatasa, az intézményi tdmogatas erdsitése €és
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az iparagi egyittmikodések eldsegitése mind hozzdjarulhatnak a szakmai oktatas
mindségének javitdsdhoz Magyarorszagon. Az ilyen tipusu reformok végrehajtdsa nemcsak a
pedagogusok és hallgatok szamara elényos, hanem az egész gazdasag versenyképességét is

novelheti, mivel jobban képzett és felkésziiltebb munkaerdt biztosit a munkaerdpiac szamara.

A szakképzés pedagodgusai szamara nem elegendd csupan a szakmai vagy pedagdgiai
ismeretek elmélyitése. A dudlis identitds hatékony kialakitasanak ¢és fenntartdsanak
tamogatasa érdekében az oktatasi intézmények részérdl sziikséges lenne olyan mentoralési és
képzési programokat bevezetni, amelyek kifejezetten a szaktandrok szakmai és pedagogiai
szerepeinek egyensulyat segitik eld. Példaul, az ipari tapasztalattal rendelkezd oktatok
szamara sziikkség lenne folyamatos szakmai tovabbképzésekre, melyek biztositjak, hogy a
gyakorlati tudasuk mindig naprakész maradjon, ugyanakkor a pedagogiai képzéseknek is
kiemelt szerepet kell kapniuk, hogy az oktatok hatékonyan tudjdk 4atadni tudasukat a
didkoknak.

Az ipari és oktatasi szféra kozotti szorosabb egyiittmiikodés is eldsegithetné a szakmai
identitds megerdsitését. Olyan programokat kellene kidolgozni, amelyek lehetové teszik a
szaktanarok szdmara, hogy rendszeresen visszatérjenek szakmajuk gyakorlati teriiletére, ezzel
frissitve szakmai tudasukat és kapcsolatukat az iparag valos kihivasaival. Az ilyen jellegli
integralt képzési elemek hozzajarulhatnak ahhoz, hogy a szaktandrok mind szakmai, mind

pedagdgiai szerepiikben sikeresebbek legyenek.
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Abstract: In aiding researchers in conducting accurate systematic literature reviews, the
study provides a comprehensive walk-through of the PRISMA 2020 guidelines. This approach
is exemplified in step-by-step instructions, which depict the various stages of the process. The
cruciality of methodology, data collection, and the finalization of results in the form of
discussion and conclusions are thoroughly discussed. The chief objective of this document is
to facilitate a simplified and clarified interpretation of the PRISMA 2020 guidelines,
ultimately providing a realistic set of instructions for researchers to apply in their work.
Altogether, this practical guide offers the necessary tools to conduct and report precise
systematic reviews in adherence to the PRISMA 2020 protocol.
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Absztrakt: A tanulmdny egy részletes utmutatot kindal a szisztematikus szakirodalmi
dttekintések elvégzéséhez, kovetve a PRISMA 2020 iranyelveit. A tartalom lépésrdl lépésre
halad, bemutatva a folyamat soran felmeriilo kiilonb6z6 szakaszokat. Targyalja az
modszertan, az adatgylijtés, az eredmények osszefoglalasa, a megbeszélés és a kovetkeztetések
fontossagat. A PRISMA 2020 iranyelvek hivatkozdasaval a dokumentum célja, hogy
egyszerisitse és magyardzatokkal lassa el ezeket az iranyelveket, hogy azok konnyebben
alkalmazhaték legyenek a kutaték szamara. Osszességében a dokumentum gyakorlati
utmutatokeént szolgal a kutatok szamadra a szisztematikus attekintések elvégzéséhez és
jelentéseéhez a PRISMA 2020 irdanyelveknek megfelelden.

Kulcsszavak: szisztematikus attekintés;, PRISMA 2020; tanulmany kivalasztas folyamata
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1. Bevezeto

A szakirodalmi attekintések igen fontos Osszefoglalok egy tudomanyteriilet aktualis kutatasi
irdnyait tekintve, melyek szintetizaljak az eddigi eredményeket, megallapitasokat tesznek az
adott tudomanyteriilet aktualis helyzetérdl. Ezen attekintések szamos esetben kiinduldépontot
jelentenek 1j kutatasi irdnyok meghatarozasdhoz ¢s felismerhetnek olyan problémaékat,
amelyeket az adott tudomanyteriilet tovabbfejlesztési irdnyait hatdrozhatjdk meg. Egy ilyen
attekintés sordn fontos annak pontos meghatarozasa, hogy miért késziilt az attekintés, hogyan
azonositottak és valasztottdk ki az attekintett tanulmanyokat és az attekintés alapjan mit
talaltak, milyen eredményekre jutottak. A Preferred Reporting Items for Systematic Reviews
and Meta-Analysis 2020 (PRISMA 2020) iranymutatas célja, hogy segitse a kutatokat abban,
hogy jol atgondolt, hasznos eredményekre vezetd szisztematikus szakirodalom
feldolgozasokat készitsenek, melyhez utmutatasokat, ellen6rzd listat és folyamatabrat is ad

(PRISMA 2020).

Jelen tanulmany a PRISMA folyamatébra és a 42 tételt tartalmazo ellenérzélistahoz ad egy
attekintd tanulmany elkészitéséhez szant egyszerUsitett 1épésrol-lépésre utmutatot, mely
segitségre lehet azon kutatok szamdra, akik kevésbé jartasok a szisztematikus szakirodalmi

attekintések elvégzésében.

2. Szisztematikus szakirodalom feldolgozast bemutatd tanulmany
osszeallitasanak lépései

A kovetkezokben a szisztematikus szakirodalom feldolgozas fontosabb 1épései keriilnek
bemutatasra. A 1épések nem térnek ki a PRISMA 2020 irdnymutatas Gsszes tételére, de a
kezdd kutatok szdmara legfontosabb lépéseket Osszefoglalja. A kovetkezdkben részletezett
1épesek elvégzése eldtt a kutatonak tisztaban kell lennie azzal, hogy milyen célbol és milyen
eredmények elérésére kivan szakirodalom feldolgozast végezni, vagyis mi a célja az
attekintéssel. A kovetkezOkben 7 {6 Iépésben keriilnek Osszefoglalasra (1. tablazat) a
szakirodalmi 4ttekintés fobb lépései, azonban a 3. moddszertani 1épés a jelentdsége miatt

tovabbi 7 allépésre bontva keriil ismertetésre.
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1. tdblazat Szisztematikus attekintést tartalmazé tanulmany 6sszeallitdsanak 1épései

Lépés Feladat

Cim meghatarozésa

Bevezeté megfogalmazasa

Modszerek kidolgozasa (7 allépésre bontva)
Eredmények 0sszefoglalasa

Diszkusszi6 megfogalmazasa

Konkluzié megfogalmazasa

Absztrakt megirdsa

NN B W=

1. Lépés: Cim meghatarozasa

A cimnek természetesen utalnia kell az attekintés céljara, valamint a cimben érdemes
feltiintetni a ,,szisztematikus attekintés” kifejezést. A cim lehetéleg legyen tomor és
megfelelden utaljon az attekintés témakorére. Eléfordulhat, hogy a szakirodalom feldolgozas
soran olyan irdnyok is megjelennek a célok kozott, amely kezdetben még nem is volt
megfogalmazva, igy a cim is valtozhat az attekintés kidolgozasanak a végére. Ettol
fiiggetlentil javasolt mar az elején a cim meghatarozasa, mely egyfajta iranymutatas a teljes
szakirodalomfeldolgozas soran. Az absztrakt megfogalmazdsidt azonban mar célszerli a
szakirodalom feldolgozés elvégzésének a végén megtenni, hogy minél jobban illeszkedjen a
ténylegesen elvégzett és a tanulmanyban dsszefoglalt munkara és az absztraktban feltiintetni

sziikséges informaciok is csak az attekintés elvégzésével allnak eld.
2. Lépés: Bevezeto megfogalmazdsa

A tanulmany bevezetd részében részletesen le kell irni, hogy miért volt sziikség a
feltilvizsgalatra, és hogyan illeszkedik a mar 1étez6 ismeretekhez és kutatdsokhoz. Ez a rész
arra szolgal, hogy bevezesse az olvasot a feliilvizsgalat téma €s céljainak megértésebe, és
ravilagitson arra, hogy miért fontos és aktudlis a vizsgalat az adott tudomanyos teriileten. A
bevezetés segit elhelyezni a kutatdst a szakirodalomban, és megmutatni, hogy miért van
sziikség az 1) vizsgdlatra az adott témaban. Ebben a részben ki kell emelni, hogy mi az a
kérdés vagy probléma, amelyre a feliilvizsgalat vélaszt keres, ¢s miért fontos az ennek
megvalaszolasa. Pontosan meg kell hatarozni, hogy mi a feliilvizsgalat f6 céljai, illetve
milyen konkrét kérdésekre keresi a valaszokat olyan moddon, hogy ne legyenek azok
félreérthetdek. Ezek a célkitlizések vagy kérdések lehetnek hipotézisek tesztelése, meglévd
ismeretek  Osszefoglaldsa ¢és rendszerezése, egy adott témaban fellelheté tudas

hidnyossagainak feltdrdsa vagy egy ) megkozelités vizsgalata. A jol meghatarozott célok
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vagy kérdések segitenek az olvasdénak beazonositani, hogy miért olvassa a tanulmanyt és
megkonnyitik a kutatdé munkdjat is, mivel az egész feliilvizsgalatot ezekhez az alapvetd

célkitlizésekhez vagy kérdésekhez lehet igazitani €s értelmezni.
3. Lépés: Modszerek kidolgozdasa

A kidolgozott moddszertan egy nagyon fontos része a tanulménynak. Ennek részletes
kidolgozédsa és véghezvitele nagyban befolyasolja az attekintés értékes, jol atgondolt és

hasznos eredményekre vezetd legyen. Ezért a modszertan tobb 1épésben keriil kidolgozasra.
3.1 Lépés: Tanulmanyok bevalogatasa, kizardasa

A modszerek részében részletesen le kell irni, hogy milyen feltételeket hatdroztak meg az
egyes tanulmanyok:

- bevélogatasanak;

- kizérasanak;

- csoportositasanak;
elvégzése soran. Ezek olyan kritériumok lehetnek, mint példaul a kutatas tipusa, a résztvevok
demografiai jellemz6i, az intervencid tipusa, a vizsgalt kimenetek stb. Fontos, hogy ezeket a
kritériumokat egyértelmiien és részletesen leirjak, hogy vildgos legyen, hogy milyen jellegii

tanulmanyokat valogattak be a feliilvizsgalatba.

Bevalogatasi kritérium lehet példaul a tanulményokban vizsgalt korosztaly, példaul azon
tanulmanyok, amik 8 ¢és 12 év kozotti gyerekeket vizsgaltak, vagy oktatasi moddszerek
alkalmazasa, példaul amelyek egy specifikus oktatasi modszert vizsgalnak, példaul interaktiv
digitalis tananyagot vagy esetleg olyan cikkek, amelyekben csak olyan pedagdgusokkal

végeztek interjukat, akik legalabb 5 éves tapasztalattal rendelkeznek az oktatas tertiletén.

A kizart tanulmanyok pontos leirasa is fontos, melyek lehetnek példaul olyan kritériumok,
amelyek alapjan egy tanulmany témaja alapjan mégsem keriil bevalogatdsra, mint példaul
attekintd cikk, editorial, kis mintavételi szamon alapul6 tanulmanyok, tobb hasonld témaji
cikk akkor, ha az eredményeik tul hasonloéak igy nincs 0j és értékes informacidé a meglévd
ismeretekhez képest, vagy olyan tanulményok, amelyek csak olyan nyelven vannak elérhetdk,

amit a kutatok nem tudnak értelmezni.

A tanulméanyok csoportositdsa segitséget adhat az eredmények hatékony szintetizalasdhoz
vagy Osszefoglaldsdhoz és azok értelmezéséhez. Ez lehet példaul a tanulmanyok hasonlo
jellemzdk alapjan torténd csoportositasa vagy klaszterezése. Ilyenek lehet példaul az iskolai

évfolyamok alapjan torténd csoportositas, az also tagozat (1-4. évfolyam) és felsd tagozat (5-
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8. évfolyam), de lehet oktatasi modszer alapjan is, példaul csoportmunka vagy online tanulas,
tovabba a tanulmanyok csoportosithatok akar a didkok teljesitmény szintje alapjan is, példaul
magas, kozepes ¢és alacsony teljesitményli csoportokra. Ezek a csoportositasi kritériumok
lehetové teszik a kutatok szamdra, hogy a tanulmanyokat hasonld csoportokra bontsak, és
ezaltal részletesen elemezzenek bizonyos tényezdk vagy intervenciok hatasat a kiilonb6zo
csoportokra. Ez lehetdvé teszi a részletesebb dsszehasonlitasokat és a mélyebb megértést az

oktatasi beavatkozasok hatékonysagarol és hatasairol a kiilonb6z6 csoportokban.
3.2 Lépés: Felhasznalt informdcioforrasok és keresés modszere

A moédszerek részben részletesen le kell irni, hogy milyen adatbazisokat, weboldalakat,
hivatkozasi listdkat és egyéb forrdsokat hasznaltak a tanulméanyok azonositasa érdekében.
Emellett meg kell adni minden forrés esetében azt a ddtumot is, amikor utoljara kerestek vele.
A datumok megadésa kritikus fontossagli, mivel ezek jelzik, hogy meddig terjedt a keresési
iddszak, és hogy a talalt eredmények mennyire frissek vagy aktudlisak. Ez kiilonosen fontos
az olyan teriileteken, ahol a tudomany folyamatosan fejlodik és friss kutatdsi eredmények
jelennek meg. Ez a rész a tanulméany megbizhatosagat és hitelességét noveli, mivel a kutatok
¢s masok ellendrizhetik a hasznalt forrdsokat és a kutatasi iddszakot, és igy jobban
megérthetik a tanulmany eredményeinek kontextusat és aktualitdsat. Részletesen be kell

alkalmazott sztir6ket is az alabbiak szerint:

- Keresett kulcsszavak: Meg kell adni az Osszes olyan kulcsszot vagy kifejezést,
amelyeket a keresés sordn hasznaltak az egyes adatbazisokban vagy regiszterekben. Ez
magaban foglalhatja a témara, résztvevokre és mas relevans tényezOkre vonatkozo
kulcsszavakat.

- Szlir6k és korlatok: Ha alkalmaztak kiilonféle szlir6ket vagy korlatokat a keresés soran
(példaul nyelvi korlatok, évszamok), ezeket részletesen le kell irni.

- Keresési operatorok: Le kell irni az alkalmazott keresési operatorokat, példaul AND,
OR, NOT, hogy hogyan kapcsoltak dssze a kiilonboz6 kulcsszavakat a keresés soran.

- Keresési iddszak: Meg kell adni azt a pontos iddszakot, amikor a keresést elvégezték,

hogy az olvasok tudjak, hogy milyen friss és aktudlis eredményekre timaszkodhatnak.

Az Osszes keresési stratégia €s alkalmazott elem részletes bemutatasa lehetdové teszi az

olvasok és mas kutatok szdmadra, hogy reprodukaljak a keresési folyamatot, ellendrizzék az
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alkalmazott kulcsszavakat és sziirdket, és értékeljék a keresési modszerek megbizhatosagat és

relevancidjat. Ez a rész hozzajarul a kutatas atlathatésagahoz és hitelességéhez.
3.3 Lépés: Tanulmanyok bevalogatasi feltételeinek ellenorzése

Részletesen le kell irni és bemutatni, hogy milyen moédszerekkel dontétték el, hogy egy
tanulmany megfelel-e a feliilvizsgalat bevalogatasi kritériumainak, amihez az aldbbiak

adhatnak tdmpontot:

- Részvevok: Meg kell adni, hogy héany kutaté dolgozott egylitt a tanulmanyok
kivalasztasanal, és hogy hany tanulmanyt vagy felvételt néztek at.

- Fiiggetlen munka: El kell donteni, hogy a kivalasztast végzd kutatok Onalldan
végezték-e a kivalasztast, vagy egyiittmiikodve dolgoztak-e a dontéshozatalban.

- Automatizalt eszk6zok: Ha alkalmaztak valamilyen automatizalt eszkozt a kivéalasztas
soran (példaul szoftvert a cimszavak eldsziirésére), akkor ezt részletesen le kell irni,
beleértve az eszkdz nevét, tipusat és miikodési modjat.

- Kétlépesos eljaras: Ha alkalmaztak eldsziirést és végsd dontést két kiilon 1épcsdben,
ezt is le kell irni, és a két [épcsOben részt vevo ellendrok szamat és munkamodszerét

részletezni kell.

Ez a részletes leirds és bemutatds lehetové teszi az olvasok és mas kutatok szdmara, hogy
megértsék, hogy a tanulmanyok kivélasztdsa milyen modon tortént, mennyire objektiv és
megbizhatd volt a folyamat, és hogy mennyire voltak bevonva automatizalt eszkozok. Az
atlathatosag és az ellendrizhetdség érdekében fontos, hogy minden részletet részletesen

leirjanak és bemutassanak.
3.4 Lépés: Adatgyiijtés modszere

Részletesen be kell mutatni, hogy milyen moddszerekkel gytijtotték Ossze az adatokat a
tanulmanyokbdl. Példaul hany adatgy(ijté vett részt az adatok gylijtésében, és hogy hany
tanulmanyt dolgoztak fel, ha sziikség volt az adatok megerdsitésére vagy kiegészitésére a
tanulmany szerzdivel vagy résztvevoivel valo kapcsolattartas révén, ezt le kell irni, beleértve
a kapcsolattartds modszerét és folyamatat, ha alkalmaztak valamilyen automatizalt eszkozt az
adatgytijtés soran (példaul adatok kinyerésére szolgald szoftvert), akkor ezt részletesen le kell
irni, beleértve az eszkdz nevét, tipusat és miitkodési maodjat, tovabba azt is célszerii leirni,
hogy miként ellendrizték az Osszegylijtott adatok pontossagat €s megbizhatdsagat. Az

adatgylijtés szamos esetben a tanulmanyokbol atvett konkrét adatokat jelenti, ebben az
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esetben nem feltétlenlil van sziikség az eldzdekben részletezett Osszetett adatgytijtés

alkalmazésara.
3.5 Lépés: Kimenetek, melyre az adatgyiijtés iranyult

Részletesen le kell irni €s bemutatni azokat az eredményeket vagy kimeneteket, amelyekre
adatokat kerestek a tanulmanyokbdl, valamint be kell mutatni azokat a valtozokat vagy
faktorokat, amelyekre adatokat kerestek a tanulmanyokbol. A szisztematikus attekintés céljat
tekintve ez az adatgylijtés lehet egyszeri vagy Osszetett folyamat, amihez a kovetkezok

bemutatasa sziikséges:

- Valtozok felsorolasa: Az dsszes olyan valtozot vagy faktort felsorolni kell, amelyekre
a tanulmany soran adatokat kerestek. Ez magéban foglalhatja példaul a résztvevok és
az intervenciok jellemzdit, a finanszirozasi forrasokat stb., valamint példdul a
kiilonb6z6 mértékegységeket, iddpontokat és elemzéseket.

- Adatok teljessége: Kifejteni, hogy az Osszes olyan eredményt keresték-e, amelyek
kompatibilisek voltak a kivant kimeneti teriilettel (pl. minden mérési adat, idépontok,
elemzések), vagy csak egyeseket gylijtottek dssze.

- Kivdlasztads: Ha nem kerestek minden eredményt, akkor részletesen le kell irni, hogy
milyen modszereket alkalmaztak az eredmények gytjtésének kivalasztasahoz. Ez
magaban foglalhatja példaul azt, hogy miért dontottek arrdl, hogy bizonyos
mértékegységeket vagy idopontokat keressenek, és miért hagytak ki masokat.

- Hianyos vagy nem vilagos informaciok: Le kell irni, hogy milyen feltételezéseket
tettek arr6l, hogy hianyos vagy nem vildgos informaciok esetén milyen adatokat
hasznaltak vagy hogyan kezelték ezt a problémat. Példaul, ha egy adott valtozo
esetében hidnyzd adatok voltak, le kell irni, hogy milyen modszert alkalmaztak a
hianyz6 adatok poétlasara vagy hogyan kezelték a hidnyzo informéciot.

A gylijtott valtozok esetében célszerli bemutatni azt is, hogy milyen mddszerekkel értékelték
a belefoglalt tanulméanyok kockazatat a hibara. Erre tobbféle modszer is l1étezik az adatok és
vizsgalatok jellegétdl fliggden, példaul Cochrane Risk of Bias Tool, Newcastle-Ottawa Scale,

QUADAS-2, ROBINS-I, Jadad Scale, MINORS Scale, azonban sok esetben ennek elvégzését

a cikkekben 1év6 informéciok hidnya nagyban neheziti.
3.6 Lépés: Hatas mérték, jellemzok meghatarozasa

Le kell irni és bemutatni, hogy milyen hatds mértékeket hasznaltak az eredmények

szintéziséhez vagy bemutatisdhoz, minden egyes kimeneti valtozo esetében, valamint
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hatadsmértékeket hogyan hasznaltdk az elemzésben, vagy az egyes hatdsmértékeket mely
eredményekkel vagy csoportokkal hasonlitottdk Ossze. A hatas mérték vagy jellemzok

elemzése lehet egyszerti vagy Osszetett, a vizsgalat jellegétol fliggden.

Példaul egy olyan attekintés esetén, amely eltérd oktatasi modszerek hatasat vizsgalna diakok
matematikai teljesitményének valtozasara, egy hatds mérték lehet példaul az atlagos pontszam
novekedés egy standardizalt tudasfelmérés soran. Itt érdemes definidlni, hogy mi az atlagos
pontszam novekedés, mint hatas mérték, példaul atlagosan hany ponttal nétt a didkok
teljesitménye egy masik oktatdsi modszer alkalmazéasa utan. A kockazati arany azt mutatna
meg, hogy a mas oktatdsi modszerrel tanulok esetében hanyszor nagyobb a valdszinlisége a
kivant teljesitmény elérésének, mint a hagyomanyos moddszerrel tanuldk esetében
(kontrollcsoport). Azt is be kell mutatni, hogy a hatasmértéket hogyan hasznaltak fel az
elemzésben, példaul az atlagos pontszdm ndvekedése a kiilonb6zd tanulmanyok esetében
kiszamitasra és Osszegzésre keriiltek, ezzel 6sszehasonlithat6 az atlagos pontszam névekedése
a modositott tanuldsi moddszer (kezelt csoport) és a hagyomanyos tanuldsi moddszer

(kontrollcsoport) esetén a kettd kozotti atlagos pontszam kiilonbséggel.

A jellemzdék esetében egyszerlibb lehet a folyamat. Példaul lehet egy jellemzd, hogy a
matematikai teljesitményt vizsgald cikkekben milyen oktatasi moddszereket alkalmaztak,

hasonlitottak 0ssze. Ezek a jellemzdk is értékelhetok és végiil szisztematikusan elemezhetdk.
3.7 Lépés: Szintézis modszere

Le kell irni, hogy milyen szintézis mddszer valasztottak €s miért valasztottak azt. Példaul
lehet, hogy az adott mddszer alkalmas volt az adatok jellegére vagy a kutatdsi kérdésekre
valaszolasra. Be kell mutatni, hogy hogyan 0Osszegezték a hatds mértek vagy jellemzok
alapjan gytjtott informaciokat. Legtobb esetben tablazatban keriilnek dsszefoglalasra az egyes
jellemzOk, azonban szdmos esetben vizudlis megjelenités is alkalmazhatd, példaul diagramok,
grafikonok vagy éabradk. Ezen Osszefoglald elkészitését nehezitheti, ha az adatokat el kell
késziteni, mert példaul a hatds mértékek eltér6 modokon kertiiltek az egyes tanulmanyokban
meghatarozasra. Ekkor tobb 1épés is sziikséges lehet a szintézis elvégzése elétt (nem

feltétleniil mindegyik):

- Hianyos adatok kezelése: le kell irni, hogy milyen modszert vagy stratégiat
alkalmaztak ezeknek a hidnyzd adatoknak a kezelésére (példaul az adott cikk nem

keriilt bele az elemzésbe).
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- Adatkonverziok: Ha az adatokat kiilonb6z0 formatumokban vagy egységekben van
meg, le kell irni, hogy milyen adatkonverziokat végeztek. Példdul lehet, hogy a
kiilonbozé mértékegységeket egységesitették, vagy hogy a kiilonb6z6 skalakat
standardizaltak.

- Adattisztitas: Ha az adatok tisztitasra szorultak, le kell irni, hogy milyen mddszereket
alkalmaztak az adattisztitds soran. Példaul lehet, hogy eltavolitottdk az outlier
értékeket vagy kijavitottak a hibasan rogzitett adatokat.

- Adattranszformaciok: Ha az adatokat transzformaltak a szintézis vagy bemutatas
érdekében, le kell irni, hogy milyen transzforméciokat alkalmaztak. Példaul lehet,
hogy logaritmus vagy mas transzforméciokat hasznaltak az adatok normalizaldséhoz.

- Adatkddolas: Sziikséges lehet az adatok kodolésa a tablazatok vagy vizualis eszk6zok

elkészitése soran, ebben az esetben, az adatkodolas folyamatat is le kell irni.
4. Lépés: Eredmények osszefoglaldasa

Az eredmények részben be kell mutatni, hogy mi lett a keresés és valogatdsi folyamat
eredménye a tanulmanyban, a kezdeti talalt rekordok szamatol a végsden felvett tanulmanyok

szamaig, altalaban egy folyamatabraval 6sszegezve (1. abra).

Papers removed:
Duplicate records (n =)
Ineligible by automation tools (n
Removed for other reasons (n =

Papers searched:
Databasel (n =) >
Database2 (n =)

|

Papers screened (n =)

Papers excluded:
Papers meets the criteria Reason1 (n =)
(n=) " Reason2 (n=)
Reason3 (n =)
!

Papers included in review

(n=)

=)
)

A 4

Papers excluded (n =)

1. abra Tanulményok kivéalasztasanak folyamatabraja

Részletesen le kell irni, hogy hany rekordot azonositottak az elsé keresés soran az Osszes
forrasbol. Ez lehet példaul egy adatbazisbol vagy regiszterbdl szarmazo cikkek szama. Azt is
be kell mutatni, hogy hogyan végeztek eldvéalogatast a talalt rekordok kozott. Példaul lehet,

hogy a cim ¢és absztrakt alapjan valogattdk ki a potencialisan relevans tanulményokat,
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valamint hogy a potencidlisan relevans tanulmanyokat hogyan vizsgaltdk at teljes
terjedelmiikben a végsé bevalogatas eldtt. Le kell irni, hogy milyen kritériumok alapjan
dontotték el, hogy egy tanulmény belefér-e a feliilvizsgalatba. Végiil le kell irni, hogy milyen
feltételek alapjdan ¢és mennyi tanulmany keriilt a feliilvizsgalatba. Célszeri olyan
kritériumrendszer alkalmazédsa, melynek eredményeként legaldbb 20 tanulmany keriil
részletesen elemzésre az attekintés sordn (az egyéb példaul a bevezetében hivatkozott
tanulmanyon tal). Be kell mutatni, hogy akar az eldvalogatas akar a teljes szovegli elemzés
soran milyen okok miatt zartak ki esetleges befoglaldsi kritériumoknak megfeleld
tanulmanyokat, amik lehetnek példaul, hogy hidnyos vagy helytelen adatokat tartalmaztak,
vagy nem voltak relevansak a feliilvizsgalat kérdéséhez ¢és hogy ez milyen szempontok
alapjan tortént. A modszerek részben ezek mar ismertetésre keriiltek, igy elegendd csak
hivatkozni ezekre, de ha a feldolgozas soran a modszerek kozott nem részletezett 1épéseket is

alkalmazni kellett, akkor azt itt kell leirni.

A bevalogatott tanulményokra hivatkozni kell az irodalomjegyzékben és a szintézis modszere
alapjan részletesen be kell mutatni ezeket. Frdemes bemutatni szévegesen is az adott
tanulmany jellemzdit, a tanulméany cimét, szerzdit, évszdmat, milyen tervezési és modszertani
elemekkel rendelkeznek, milyen kimeneti mutatokat mértek, hogyan gytijtotték az adatokat
(pl. kérddiv, megfigyelés stb.) és hogyan végeztek elemzéseket (pl. t-prébak, ANOVA stb.).
Be kell mutatni a tanulméanyokban talalt fobb eredményeket és kovetkeztetéseket. Fontos,
hogy objektivan és részletesen mutassak be az eredményeket és azt, hogyan kapcsolodnak a

feliilvizsgalat témajahoz.

Nem mindig sziiletik az elemzett tanulmanyok esetében kockazatértékelés, amely arra utal,
hogy mennyire megbizhatoak és hitelesek az adott tanulmany eredményei és kovetkeztetései.
Ennek meghatarozasa nehézkes, meg kell hatdrozni a kockéazatértékelési eszkozt vagy skalat,
valamint a kockéazatok értékelésének folyamatat. Ez lehet egyes kockézati tényezdk
elemzésével, példaul, hogy a vizsgalt tanulméany milyen mértékben €s modszerekkel elemezte
a vizsgalat kockézatait. Végiil azt kell bemutatni, hogy az egyes tanulmanyok
kockazatértékelése milyen hatéssal volt a feliilvizsgalati eredményekre és kovetkeztetésekre.
Ha ez a hatds nem elhanyagolhato, akkor az elvégzett szintézis nem hordoz relevans

eredményeket.

A szintézis modszere alapjan Osszegezni €s bemutatni kell az eredményeket a kivant mutatok,
jellemzdék alapjan, amelyeket minden felvett tanulméany esetében meg kell adni, valamint a

csoportokra is. Ez lehet példaul a hatas mértéke (pl. kozépérték stb.), a hatds iranya (pl.
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kedvezd vagy karos hatds), és minden relevans szamszerli vagy jellemzo6t leird adat.
Csoportok dsszehasonlitasa esetén fontos leird jellemzd a hatasirany, mely segiti az olvasokat
abban, hogy értékeljék, hogy melyik csoport javul vagy romlik egy kontroll csoporttal
Osszehasonlitva. Az adatokhoz a pontossagi ¢és hihetdség informaciok, heterogenitas,
hatasbecslés, megbizhatésag megadasa daltaldban nehézségekbe litkozik, ennek
meghatdrozasahoz altaldban nem adnak megfeleld kiindulo alapot a publikaciokban kozolt
informaciok, igy a kutatok becslése alapjan torténhet, talan ezért szamos esetben ez nem keriil

bele az eredmények szintézisébe.
5. Lépés: Diszkusszio megfogalmazdsa

A diszkusszi6 soran Ossze kell foglalni az eredményeket, amelyben részletesen be kell
mutatni, hogy a kutatas céljaival osszefiiggésben mik voltak a f6 eredmények, amelyeket az
elemzések és a szintézisek sordn talaltak. Arra is ki kell térni, hogy ezek az eredmények
hogyan illeszkednek az el6zdleg rendelkezésre allo egyéb kutatdsokhoz, melyek egyeznek
meg ezekkel és melyek mutatnak ellentmondast mas kutatdsok eredményeivel. Ki kell térni
arra is, hogy milyen potencialis magyardzatok lehetnek az eredményekre, és hogy milyen
terlileteken sziikséges tovabbi kutatds, mint példaul az, hogy miért lehetnek eltérések az elvart
eredményektdl vagy esetleg miért nem talaltak szignifikdns hatdsokat. Ki kell térni a vizsgalat
korlataira is, hogy melyek azok a teriiletek, amelyeken az eredmények vitathatdak lehetnek
vagy ahol korlatozasok allnak fenn példaul azért, mert a minta mérete kicsi volt vagy ha az

adatok bizonytalanok voltak.

Fontos azt is kiemelni, hogy az eredmények milyen gyakorlati jelentdséggel birnak az az adott
tertileten. Ide tartozik példaul az, hogy miként befolyasolhatjak a gyakorlatot, milyen hatassal
vannak az alkalmazott gyakorlati modszerekre, milyen javaslatok fogalmazhatok meg ezekkel
Osszefliggésben vagy esetleg milyen politikai dontések meghozatalaban segithetnek. Fontos,
hogy hatasa lehet az eredményeknek a szakmai kdzosségre vagy a szélesebb tarsadalomra is,
tovabba lényeges, hogy miként lehetne az eredményeket megosztani vagy felhaszndlni az

érintett kozosségek szdmara.
6. Lépés: Konkluziok megfogalmazdsa

A konkluziok a szerzd sajat gondolatai alapjan megfogalmazott 6sszefoglald az attekintés
részleteivel, eredményeivel, eredmények hasznositasaval azok tovabbfejlesztésével és tovabbi
kutatdsi iranyok felhasznaldséara tett javaslatokkal. A szerz6 minden fontos észrevétele €s

Osszegzése az attekintés eredményeivel, diszkusszidjaval Osszefligésben. Vannak olyan
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folyoiratok, melyek csak a szerz6 sajat gondolatait varjak a konklazioban, igy szakirodalmi

hivatkozasok sem helyezhetdk el ebben a részben.
7. Lépés: Absztrakt megirdsa

Célszerien az absztraktot az attekintd tanulmany elkészitésének a végén érdemes
megfogalmazni, ekkor mar minden informacioé rendelkezésre all ennek helyes és informativ
megirdsdhoz. Az absztraktban meg kell hatdrozni az attekintés f6 céljait vagy kutatasi
kérdéseit, valamint, hogy az attekintésbe bevont cikkek esetében mi volt a bevalogatas vagy
kizaras kritériuma ¢és mely adatbazisok alapjan tortént a tanulmanyok keresése. Az
absztraktban célszerli Osszefoglalni, hdny tanulmédny keriilt bevalogatisra ¢és ezen
tanulmanyoknak mik voltak a fobb jellemzdik. Végiil az eredményeket és azok altalanos

értelmezését, kiemelt kovetkeztetéseket célszerii belefoglalni az absztrakt szovegébe.

3. Osszefoglalas

A PRISMA 2020 egy nagyon atgondoltan ¢és részletesen kidolgozott iranymutatés
szisztematikus szakirodalom feldolgozés elkészitéséhez. Azonban a kezdd kutatok szamara a
42 tételt tartalmazo ellendrzdlista bonyolult, értelmezése nehézkes lehet. Jelen tanulmany a
PRISMA 2020 részben egyszerlsitésével és magyarazatokkal torténd kiegészitésével kivan
egy hatékonyan hasznalhatd lépésrél-Iépésre Utmutatét adni, mely segitségre lehet azon
kutatok szaméra, akik kevésbé jartasok a szisztematikus szakirodalmi attekintések

kidolgozasaban.

Az egyszerlsités soran elsdsorban a PRISMA 2020 iranymutatds kockazat, robosztussag,
megbizhatdsadg értékelésével kapcsolatos részei keriiltek hattérbe. A szisztematikus
attekintések esetében ezek sok esetben nem keriilnek elemzésre, azonban a PRISMA 2020

iranymutatas kovetkezetes alkalmazasa ezekre 1s ramutat.

A PRISMA iranymutatas kibdvitett valtozatai elérhetdek a halozati metaelemzések, az egyedi
résztvevOi adatok metaelemzéseinek, a karos hatdsok elemzéseinek, a diagnosztikai teszt
pontossagi elemzéseinek és a keretvizsgalatok jelentésének uUtmutatisara; ezeknél a tipusu
elemzéseknél javasolt a PRISMA 2020 ajanléasai szerint jelentsék meg a vizsgalatukat, egytitt

a kiegészitd utmutatassal.

JATES: Journal of Applied Technical and Educational Sciences Licensz: CC BY 4.0


https://doi.org/10.24368/jates385

Vol. 14, No. 3,2024 pp. 1-13 https://doi.org/10.24368/jates385 13

Irodalomjegyzék

Page, M. J. et al (2021). The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. International journal of surgery, 88, 105906.

Rovid szakmai életrajz

Kévari Attila az Eszterhazy Karoly Katolikus Egyetem, az Obudai Egyetem, a Dunatjvérosi
Egyetem ¢és a Neumann Janos Egyetem professzora, valamint a Alkalmazott Miiszaki
¢s Pedagogiai tudomanyos folyodirat fOszerkesztdje. PhD  fokozatat miiszaki teriileten
szerezte, informatikai €s neveléstudomanyihabilitacioval rendelkezik. Kutatasi teriiletei az

ember-szamitdgep interakcio, a digitalis oktatas és az IT ipari alkalmazasai.

JATES: Journal of Applied Technical and Educational Sciences Licensz: CC BY 4.0


https://doi.org/10.24368/jates385

text

Papers removed:
Duplicate records (n =)
Ineligible by automation tools (n =)
Removed for other reasons (n =)

Papers searched:
Databasel (n =) >
Database2 (n =)

'

Papers screened (n =)

\ 4

Papers excluded (n =)

1

v
Papers excluded:
Papers meets the criteria g Reasonl (n =)

(n=) " Reason2 (n =)

Reason3 (n =)

Papers included in review

(n=)




Vol. 14, No. 3, 2024  pp. 1-37 https://doi.org/10.24368/jates389 1

Journal of Applied | .
Technical and Educational Sciences
JATES JATES

npliec
‘Pl

ISSN 2560-5429 r[t‘t‘ll'll:lit:dl and I

http://jates.org Educational Sciences

Examining the Relationship Between the WTCAIi System
and Student Background Data in Modern Educational
Assessment

Eva Karl 1*

1* Széchenyi Istvan University, Doctoral School of Multidisciplinary Engineering Sciences, 1. Egyetem Square, H-9026 Gydr, Hungary, karl.eva@varkerti.hu

Abstract: The study presents the latest development results of the WT'CAi (When The Child Asks
with Al) system, focusing on the correlations between student background data and academic
performance. Students' family background, learning habits, and performance during the
research were analysed using machine learning methods. The results show that the artificial
intelligence-based approach can significantly improve the efficiency and personalisation of
educational assessment. The study discusses the results of the developed prediction models and
their practical application possibilities.
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Introduction

1.1. Research Background

Educational institutions are responsible for preparing children for further education and
successful performance in the labour market. To fulfil this task, the educational process must
meet the requirements posed by the continuously changing economic and social environment.
However, traditional, conservative educational methods are becoming less effective as the
world changes and new generations develop differently. Technology has become an integral
part of everyday life for the so-called "touchscreen" or alpha generation. Digital devices are
part of their identity and self-expression, naturally adapting to the current world and
circumstances (Molnar, 2014). The online space is a natural terrain for them to establish
connections and navigate the world, which also plays a significant role in their emotional
development. In the online world, due to impersonality, the ease of exit, and the possibility of

immediate reactions, dealing with problems and conflicts remains at a much lower coping level.

The current assessment system faces two significant problems:
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- It does not adequately support individual learning paths
- The generational gap between teachers and students threatens the validity of assessment

tools

Teachers' autonomy naturally extends to the assessment process, which incorporates numerous
human factors that influence the outcome in various ways. The current system has a
heterogeneous evaluation process that often occurs in large groups and is exclusively directed
by the subject teacher. Due to a lack of resources and time, it is evident that the assessment and
evaluation process cannot be learner-centred for every student and needs to support individual
learning paths adequately. Research shows that applying the constructivist pedagogical
approach has successfully met the above expectations. In this approach, students are no longer
passive receivers and repeaters of information but take greater responsibility for their learning
materials and education. Here, the teacher takes more of a coach or guide role, whose primary

task is to help students independently acquire desired knowledge, competencies, and skills.

Pedagogical assessment is present at all levels of the teaching-learning process, typically in the
form of written examinations. Teacher autonomy naturally extends to the assessment process,
which incorporates numerous human factors. One unfortunate characteristic of the current
system is that it neither adequately supports individual learning paths nor addresses the validity

of measurement tools threatened by the generational gap between teachers and children.

Our research was motivated by the understanding that educational institutions' development
and continuous improvement can only be realised if the pedagogical supervision and
assessment system also evolves and adapts to new challenges. Therefore, the question arises:
How can the pedagogical supervision and assessment system be developed to support
individual learning paths and ensure the validity of measurement tools to the greatest extent
possible? To answer this question, our research aims to develop an artificial intelligence-
supported complex assessment system (WTCA1 - When The Child Asks with Al) that suggests
appropriate elements for subject teachers during monitoring and evaluation. During system
development, we focused on collecting and analysing student background data, which helps us

uncover deeper connections between factors influencing student performance.

The research presented now includes, as a new element, detailed background data analysis and
prediction systems based on machine learning models. These systems can help teachers identify
early intervention points and develop personalised support strategies. The results show that the

artificial intelligence-based approach can significantly improve the efficiency and
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personalisation of educational assessment while helping to bridge the generational gap between

teachers and students.

1.2. Overview of the WTCAi System

One of the biggest challenges in the modern educational environment is effectively applying
personalised assessment methods and bridging generational differences. In developing the
WTCAi (When The Child Asks with Al) system, we sought to address these challenges by
integrating the latest tools of artificial intelligence and machine learning. The system's concept
is based on a person-centred approach to education, where technology does not replace but

supports pedagogical work.

The platform developed to increase the effectiveness of educational assessment is built on three
main pillars: data-based decision-making, personalised feedback, and automated processes. The

system architecture has a modular structure, enabling independent development and

optimisation of components while ensuring close cooperation in complex assessment processes.

e

Feedback

Data Collection Analysis Prediction Feedback

Fig. 1. Simplified data processing workflow

The subsystems are organised around the central Al engine, each serving a specific function.
The data collection and management module is built on a MySQL-based database management
system, which ensures efficient storage and retrieval of large amounts of structured data. The
system pays special attention to data protection, fully complying with GDPR requirements. The
analysis module contains several closely cooperating components. The question bank

management system uses Natural Language Processing (NLP) technologies to categorise and
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evaluate student questions automatically. The fuzzy logic decision support system enables
handling uncertainties in the assessment process, while prediction modules use machine
learning algorithms to forecast student performance. The prediction system provides support in
three main areas: academic performance prediction (Random Forest algorithm, 82.4%
accuracy), absence prediction (Gradient Boosting-based model, £3 hours accuracy), and
tutoring needs identification (logistic regression, 78.6% accuracy). These results significantly

exceed the predictive capabilities of traditional assessment methods.

Among the system's innovative functions, the adaptive question selection mechanism is critical,
dynamically adjusting task difficulty levels based on the student's previous performance. The
automated language processing checks the grammatical correctness of questions and performs
semantic analysis, ensuring appropriate reading comprehension level matching. The security
architecture implements a multi-level protection system, from role-based user permission
management through encrypted data storage to regular backups. The system focuses on
personal data protection and ensures GDPR-compliant data processing procedures. During
development, special attention is paid to continuous system optimisation and integration of new
functions. Besides increasing the accuracy of prediction models, the focus is placed on
implementing new machine learning algorithms and improving user experience. Mobile
application development and expanding cloud-based services open up additional possibilities
in system usage. Thus, WTCALI is an assessment tool and a complex education support platform
that assists teachers' work and students' development using modern technology tools. The
system's flexibility enables continuous adaptation to changing educational environments and

needs while maintaining the principles of personalised assessment and feedback.

2. Literature Review

2.1. Modern Approaches to Pedagogical Assessment

In modern educational systems, the role of pedagogical assessment is undergoing a fundamental
transformation. The continuous monitoring and evaluation of the teaching-learning process is
an essential requirement for the effective operation of the education and training system.
Weimer's (2013) comprehensive research convincingly demonstrated that learner-centered
educational methods significantly outperform traditional teacher-centered approaches in all
examined dimensions. This paradigm shift also highlights the need to adapt assessment

methods. Modern challenges in pedagogical assessment form a complex system, which is
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thoroughly explored in the work of Letschert (2006) and Vass (2006). Reinterpreting the role
of knowledge transfer is central to this process. Instead of traditional one-way information
transmission, the joint construction of knowledge emerges, where students actively participate
in their learning process. This approach necessitates a fundamental transformation of the
educational environment, where supporting individual needs and development paths take
priority. The revaluation of the teacher's role also represents a defining change. The modern
teacher participates in learning as a knowledge transmitter and supporting partner. This role
change accompanies increased student responsibility, where students actively shape their

learning strategies and goals.

In developing challenging learning environments, particular emphasis is placed on building
usable knowledge and developing competencies, which form the basis of lifelong learning.
Following Képes's (2016) work, the principles of constructivist pedagogy significantly
transform assessment practice. The process of knowledge construction is complex and
individual, where the learner participates not as a passive receiver but as an active builder. The
increased importance of prior knowledge represents a fundamental change in assessment
practice. The process of conceptual changes requires special attention, as resolving
contradictions between new information and the existing knowledge system is critical to

learning success.

According to Nagy's (2009) research, assessment validity is complex beyond simple
measurement methodological questions. Task complexity often results in the simultaneous
measurement of multilayered competencies, which presents methodological challenges. In
written examinations, considering the role of reading comprehension skills is particularly
important, as deficiencies in communication competencies can mask actual subject knowledge.

This recognition points to the need for diversification of assessment methods.

The implementation of modern technological solutions revolutionises assessment practice.
Adaptive testing systems can adjust task difficulty to students' individual ability levels while
providing immediate feedback on performance. Artificial intelligence enables real-time
analysis of large datasets and the application of predictive models. In competency-based
assessment, technology supports complex measurement of skills and abilities and precise

identification of development areas.

One of the most defining characteristics of modern assessment systems is the personalisation

paradigm. Our preliminary research empirically proves that supporting individual learning
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paths significantly increases educational effectiveness (Karl & Molnar, 2022). Personalised
assessment is realised in three closely interrelated functional dimensions. The diagnostic
dimension plays a crucial role in the initial phase of the learning process. Detailed mapping of
prior knowledge levels enables precise identification of individual development areas and early
recognition of potential learning difficulties. This preventive approach is precious in preventing

learning problems and developing appropriate intervention strategies.

Formative assessment provides continuous feedback for both teacher and student. This dynamic
assessment form enables real-time tracking of development directions and timely
implementation of necessary corrections. During formative assessment, special emphasis is
placed on maintaining motivation, which is a key factor in long-term learning success. The
summative assessment function enables a comprehensive analysis of individual development
processes. Besides objectively determining competency levels, this assessment form supports

the foundation of pedagogical decisions regarding progression.

The future of pedagogical assessment is shaped by three defining trends: deepening
technological integration, the dominance of personalised approaches, and the advancement of
competency-based assessment. In the area of technological integration, the application of Al
and machine learning brings fundamental changes. Implementing real-time data analysis and
automated feedback systems opens new dimensions in assessment practice. Further
development of personalised approaches enables even more precise tracking and support of
individual learning paths. The assessment process becomes even more adapted to individual
characteristics and needs by developing differentiated assessment methods and adaptive
systems. In competency-based assessment, complex measurement of skills and examination of
practical applicability comes to the fore. The development of multidimensional assessment

models enables a more comprehensive and deeper analysis of student performance.

2.2. Artificial Intelligence in Education

The educational implementation of artificial intelligence has undergone significant evolution in
the last decade. Research by Molnar and Sziits (2022) reveals that Al-based systems prove
particularly effective and virtual learning in electronic learning environments (Molnér, 2013).
Students are embracing Al tools that go beyond traditional learning aids. These tools empower
students by personalizing learning: Al can create custom study plans and suggest resources.
Interaction with Al can enhance learning skills and help students to develop critical thinking,

problem-solving, and tech literacy. (Zakota, Z., & Molnar, Gy., 2024)
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In supporting adaptive learning, Al enables the precise development of individual learning
pathways and the automatic generation of personalised feedback. Regarding cognitive load
optimisation, Al systems can intelligently filter relevant information and select tasks that match
knowledge levels. Through ensuring gradual difficulty progression, students continuously face
optimal challenges. In supporting the constructivist approach, Al systems promote active
knowledge building and consider individual interpretive frameworks. Technology acts as a
catalyst in the knowledge construction process by developing interactive learning

environments.

Educational applications of artificial intelligence are developing in three main categories, each
with distinct characteristics and functionality. Intelligent Tutoring Systems (ITS) represent the
first significant development direction. These systems adaptively shape the learning process,
continuously monitoring student progress and performance. The system considers the student's
prior knowledge, learning style, and performance in developing personalised learning paths.
The real-time feedback system enables immediate correction and optimisation of the learning

process.

Natural Language Processing (NLP) based systems represent the second defining development
direction. These systems revolutionise language skill development and assessment. Automatic
text analysis capabilities enable in-depth analysis of student products, while automated
assessment mechanisms ensure objective and consistent feedback. These systems can identify

and develop critical language competencies to support reading comprehension.

Predictive Analytics Systems constitute the third pillar. They are particularly valuable in
predicting student performance and early identification of dropout risks. These systems apply
complex algorithms to analyse student behaviour patterns and predict potential problems. They
significantly contribute to increasing educational process efficiency by supporting resource

optimisation.

Based on our research, Al implementation brings fundamental changes to assessment practice.
Automated assessment systems based on objective criteria ensure consistent and reliable
evaluation. The ability to process large amounts of data enables multi-aspect, in-depth analysis
of student performance. Adaptive testing mechanisms allow The system to adapt to the student's
current knowledge level dynamically. Continuous optimisation of difficulty levels ensures that

every student encounters challenges appropriate to their abilities. Through precise
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determination of individual ability levels, the system supports differentiated instruction and

assessment.

Al provides valuable support in identifying detailed statistical analyses and development trends
in performance analysis. Systematic mapping of competency areas enables well-founded
development of individual development proposals. Our earlier studies also highlight the
significance of multi-level implementation of Al-based decision support in the educational
system. At the institutional level, the system supports optimal resource allocation and effective
curriculum structure development. In planning group assignments, Al considers individual
student characteristics and pedagogical aspects while supporting quality assurance processes

that contribute to improving educational quality (Karl et al., 2024).

At the teacher level, Al systems provide valuable support in making methodological decisions
and developing differentiation strategies. The system considers student group characteristics
and individual development goals in planning assessment strategies. Developing a development

plan is based on synthesising empirical data and performing predictive analyses.

At the student level, Al support extends to optimising individual learning strategies and
supporting career orientation decisions. When developing competency development proposals
and motivational strategies, the system considers individual student characteristics and

preferences.

In implementing Al-based educational systems, data security and ethical considerations are of
paramount importance. Ensuring GDPR compliance is a legal obligation and a fundamental
element of educational institutions' social responsibility. The complex personal data protection
system includes various technical and organisational measures. Differentiated handling of
access rights and transparency of data processing procedures are essential requirements.
Implementing ethical considerations requires special attention in the educational applications
of Al systems. Ensuring algorithm unbiasedness is critical for equality of opportunity and
fairness. Implementing the principle of fair access requires systematic identification and
elimination of technological and social barriers. System operation transparency and ensuring
appropriate levels of human oversight are essential for increasing social acceptance of Al-based

educational solutions.

The dynamics of technological development play a defining role in the evolution of Al-based
educational systems. Continuous development of machine learning models enables the

implementation of increasingly sophisticated analysis and prediction capabilities. Real-time
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data processing and analysis innovations open new perspectives in optimising educational
processes. Integrating multimodal interactions and augmented reality makes the educational
experience more immersive and compelling. In pedagogical innovations, the development of
personalised learning environments is a priority. New methods supporting collaborative
learning and innovative approaches to developing creative problem-solving enrich educational
methodology. Integrating social skill development into Al-supported educational environments
is significant for holistic personality development. Developing unified educational platforms in
system integration represents one of the most significant challenges. Technological support for
inter-institutional cooperation and implementing standardised data exchange protocols are
essential to effectively operating global learning networks. Ensuring interoperability and
creating harmonious cooperation between systems presents complex technological and

organisational tasks.

2.3. Limitations of Al Applications in Education

Several factors may limit the educational implementation of Al—the significant resource
requirements for developing and maintaining technological infrastructure present a severe
challenge for educational institutions. Ensuring and continuously developing the necessary
expertise is also a critical factor. Regular system updates and maintenance and ensuring
compatibility between different platforms add further complexity to the process. When
implementing pedagogical aspects, special attention must be paid to preserving and developing
human interactions. Emotional intelligence and creativity development are areas where Al
systems can only play a supporting role and cannot replace personal pedagogical work. The
effectiveness—and, if it can be called so, the goodness—of teaching depends on several factors,
including whether teachers know when to use digital technology and when to stick to traditional
methods. This knowledge applies not only to the present but also to the entirety of the 21st
century. Applications supported by artificial intelligence are primarily designed to assist or
replace human work; therefore, the most critical aspect is that they embody human intelligence
as profoundly as possible. Nevertheless, it is crucial to remember that no machine can fully
replace or imitate a skilled, talented, and inspiring teacher. (Molnar, Gy., & Nagy, E., 2024)
When implemented in appropriate forms, blended learning provides a healthy balance between
electronic and human learning processes, but only if e-learning systems are designed with this
balance in mind. Optimization and efficiency issues in fully electronic learning solutions

require a more complex and sophisticated infrastructure, continually seeking ways to make the
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human-machine interface even more intimate and personal. Digital guides can also support the
development of tacit knowledge. Integrating new technologies and methods into education can
bring significant advantages, provided there is adequate infrastructural support, continuous

professional development for teachers, and ensured student digital access.

In developing social skills, maintaining the dominance of the human component is also
essential. The educational application of Al is thus an extraordinarily complex and dynamically
developing field with significant potential for modernising education. However, successful
implementation assumes the harmonious integration of technological, pedagogical, and ethical
aspects and a commitment to continuous development and adaptation. In future developments,
special attention must be paid to increasing system flexibility and adaptivity and creating an

optimal balance between human and machine components.

3. Research Methodology

3.1. Data Collection and Preparation
3.1.1. Purpose and Planning of Data Collection

In developing the research methodology framework, we focused on creating a complex data
collection strategy. The central objective of the study was to map the students' social
background and learning environment in multiple dimensions, focusing on identifying factors
influencing academic performance and systematically collecting information necessary to

support individual learning paths.
Data collection aspects:

- Detailed assessment of family background
- Identification of learning habits and preferences
- Exploration of academic results and difficulties

- Understanding leisure activities and areas of interest
3.1.2. Applied Data Collection Methods

A multi-level, hybrid data collection methodology provided the empirical foundation of the
research. During the structured questionnaire survey, we combined digital and traditional data
collection techniques, enabling optimal reach of respondents with different preferences and

technological access. Online platform data collection was supplemented with paper-based

JATES: Journal of Applied Technical and Educational Sciences License: CC BY 4.0


https://doi.org/10.24368/jates389

Vol. 14, No. 3,2024 pp. 1-37 https://doi.org/10.24368/jates389 11

questionnaires, ensuring appropriate representativeness. Parallel application of parent and
student questionnaires enabled cross-validation of data and integration of different perspectives.
In operationalising variables, special attention was paid to selecting appropriate measurement
levels. For demographic data, grade and age were measured on ordinal and ratio scales, while
gender and residence type were recorded on nominal scales. When examining family
background, family size was measured on a ratio scale. In contrast, parents' status and education
were measured on ordinal scales, enabling the application of a broad spectrum of subsequent

statistical analyses.
3.1.3. Data Collection Process

The data collection process was implemented in three distinct phases. In the preparation phase,
emphasis was placed on carefully validating measurement tools and implementing ethical
considerations. Content and formal validation of questionnaires were conducted with expert
panel involvement, ensuring appropriate validity and reliability of the measurement tool. While
procuring ethical permits and developing parental consent forms, special attention was paid to

fully implementing data protection considerations.

In the active data collection phase, continuous quality control was performed alongside
questionnaire administration. Real-time monitoring of response rates enabled early recognition
and correction of potential sampling biases. Pre-defined protocols were applied to
systematically handle missing data, minimising the possibility of biases resulting from data

loss.
3.1.4. Data Preparation and Cleaning

We applied complex data cleaning and transformation procedures during the data preparation
process. In handling missing values, we followed a multi-step strategy: based on analysis of
data absence patterns, we decided on imputation methods to be applied in individual cases. We
applied multivariate statistical methods to identify outliers, particularly examining Mahalanobis
distance and Cook's distance. During variable transformation, we examined the fulfilment of
normality conditions and the linearity of relationships between variables. We applied dummy
coding for categorical variables, while we performed normalisation when necessary for
continuous variables. In forming composite indicators, we applied principal component and

factor analysis, ensuring optimal preservation of information content.
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3.1.5. Quality Assurance

The research quality assurance system included multi-level control mechanisms. During the
response consistency examination, we applied built-in control questions, enabling the
identification of unreliable respondents. We developed automated algorithms for filtering data
entry errors and identifying logical contradictions and outlier values. In analysing sampling
biases, special attention was paid to examining representativeness, and where necessary,

weighting procedures were applied to improve representativeness.
3.1.6. Ethical and Data Protection Considerations

Implementation of data protection and ethical aspects was prioritised in all phases of the
research. We used an encrypted database with strictly regulated access rights for secure data
storage. Ensuring voluntary participation and informed consent played a crucial role in ethical
considerations. Participants were informed about research objectives, methods, and data
management procedures. All parents provided written consent for the collection and processing

of research materials.
3.1.7. Database Characteristics

The final database contains 45 primary variables and numerous derived indicators relating to
176 unique observations. The complexity of the data structure is increased by multi-level
measurement scales of variables and the presence of longitudinal elements. Integration of
structured and semi-structured data enables the application of both quantitative and qualitative

analysis methods.

The database thus created provides a robust foundation for applying further statistical analyses
and machine learning models, with a particular focus on implementing predictive analytical

methods.

3.2. Applied Analysis Methods
3.2.1. Analysis Framework

During the research, we applied a multi-level analysis approach that included traditional
statistical methods and advanced machine-learning techniques. The three main pillars of the

analysis framework were:

- Preliminary statistical analysis
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- Predictive modeling

- Validation and evaluation methods

3.2.2. Data Preparation Techniques (1)

def prepare_data(df):
le = LabelEncoder()

categorical_columns = ['Gyermek neme', 'Lakhely tipusa', 'Szilék statusza',

'Edesanya végzettsége', 'Edesanya munkakdre']
for col in categorical_columns:
df[col] = le.fit_transform(df[col].astype(str))
imputer = SimpleImputer(strategy="most_frequent')
df = pd.DataFrame(imputer.fit_transform(df), columns=df.columns)
return df

def predict_academic_success(df):
y = (df['Bukdsok szdma'] > ©).astype(int)
features = ['Gyermek kora','Csalad mérete','Edesanya végzettsége',
'Heti, otthoni tanuldsra forditott 6rdk szama']
X = df[features]

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

rf_model = RandomForestClassifier(n_estimators=100, random_state=42)
rf_model.fit(X_train, y_train)

y_pred = rf_model.predict(X_test)

accuracy = accuracy_score(y_test, y_pred)

return rf_model, accuracy, rf_model.feature_importances_

def predict_absences(df):

y = df['Atlagosan hany 6rat hidnyzik gyermeke egy hénapban'].astype(float)

features = ['Gyermek kora','Csalad mérete', 'Mennyire hamar farad el a gyermeke tanulds soran',

'‘Milyennek itéli a csalddtagok kdzotti kapcsolat mindségét?']

X = df[features]

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

gb_model = GradientBoostingRegressor(n_estimators=100, random_state=42)
gb_model.fit(X_train, y_train)

y_pred = gb_model.predict(X_test)

mse = mean_squared_error(y_test, y_pred)

return gb_model, mse, gb_model.feature_importances_

def predict_tutoring_need(df):

y = (df['Vett-e részt a gyermek valamilyen korrepetalasban?'] == 'Igen, gyermekem korrepetdld orakra

jar').astype(int)
features = ['Gyermek kora', 'Edesanya végzettsége', 'Bukdsok szama',
'Heti, otthoni tanulasra forditott 6rdk szama']
X = df[features]

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

1r_model = LogisticRegression(random_state=42)
1r_model.fit(X_train, y_train)

y_pred = lr_model.predict(X_test)

accuracy = accuracy_score(y_test, y_pred)
return 1lr_model, accuracy, lr_model.coef_[@]

Variable Preparation (2):

def prepare_variables(df):

categorical_features = ['Gyermek neme', 'Lakhely tipusa', 'Szulék stdtusza']

encoder = LabelEncoder()
for feature in categorical_features:

df[feature] = encoder.fit_transform(df[feature])
numeric_features = ['Gyermek kora', 'Csaldd mérete']
scaler = StandardScaler()
df[numeric_features] = scaler.fit_transform(df[numeric_features])
return df

Handling Missing Values (3):

def handle_missing_values(df):
numeric_imputer = SimpleImputer(strategy="median')
categorical_imputer = SimpleImputer(strategy="most_frequent"')
return df

)]

2)

3)
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3.2.3. Applied Machine Learning Models

Random Forest Classifier (Academic Performance Prediction) (4):

def train_random_forest(X_train, y_train):
rf_model = RandomForestClassifier(n_estimators=100,
max_depth=10,
min_samples_split=5,
min_samples_leaf=2,
random_state=42)
param_grid = {'n_estimators': [100,200,300], 'max_depth': [8,10,12], 'min_samples_split': [2,5,10]}
grid_search = GridSearchCV(estimator=rf_model,param_grid=param_grid,cv=5,n_jobs=-1,scoring="accuracy')
grid_search.fit(X_train, y_train)
return grid_search.best_estimator

4)
Gradient Boosting Regressor (Absence Prediction) (5):

def train_gradient_boosting(X_train, y_train):
gb_model = GradientBoostingRegressor(n_estimators=100,
learning_rate=0.1,
max_depth=3,
random_state=42)
cv_scores = cross_val_score(gb_model,
X_train,
y_train,
cv=5,
scoring="'neg_mean_squared_error"')
gb_model.fit(X_train, y_train)
return gb_model, cv_scores

%)
Logistic Regression (Tutoring Need Prediction) (6):

def train_logistic_regression(X_train, y_train):
1r_model = LogisticRegression(C=1.0,penalty="'12",
solver="1lbfgs',
max_iter=1000,
random_state=42)
selector = SelectKBest(score_func=chi2, k=5)
X_selected = selector.fit_transform(X_train, y_train)
1r_model.fit(X_selected, y_train)
return 1lr_model, selector
- (6)

3.2.4. Model Evaluation Methods

Calculation of Performance Metrics (7):

def calculate_metrics(y_true, y_pred, model_type='classification'):
if model_type == 'classification':
accuracy = accuracy_score(y_true, y_pred)
precision = precision_score(y_true, y_pred, average='weighted")
recall = recall_score(y_true, y pred, average='weighted')
fl = f1_score(y_true, y_pred, average='weighted')
return {'accuracy': accuracy, 'precision’: precision, 'recall’: recall,'fl_score': f1}
else:
mse = mean_squared_error(y_true, y_pred)
rmse = np.sqrt(mse)
mae = mean_absolute_error(y_true, y_pred)
r2 = r2_score(y_true, y_pred)
return {'mse': mse,'rmse': rmse,'mae’': mae,'r2_score': r2}

(7)

Cross-validation (8):
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def perform_cross_validation(model, X, y, cv=5):
cv_scores = cross_val_score(model, X, y, cv=cv)
return {
‘mean_score': cv_scores.mean(),
'std_score': cv_scores.std(),
'cv_scores': cv_scores }

Feature Importance Analysis (9):

def analyze_feature_importance(model, feature_names):
if hasattr(model, 'feature_importances_'):
importances = model.feature_importances_
else:
importances = abs(model.coef_[0])

importance_df = pd.DataFrame({'feature': feature_names, 'importance’:

return importance_df.sort_values('importance', ascending=False)}

Model Combination (10):

def ensemble_predictions(models, X):
predictions = []
for model in models:
pred = model.predict(X)
predictions.append(pred)
final_predictions = np.mean(predictions,axis=0)
return final_predictions
return importance_df.sort_values('importance',ascending=False)}

3.2.5. Model Interpretation

®)

importances}

€))

(10)

To increase model interpretability, we calculated SHAP (Shapley Additive exPlanations) values

(11):

def interpret_model_predictions(model, X):
explainer = shap.TreeExplainer(model)
shap_values = explainer.shap_values(X)
return shap_values

4. Results

4.1. Background Data Analysis

4.1.1 Analysis of Demographic Characteristics

(1)

Examining the demographic characteristics of students participating in the research (N=176)

provides a comprehensive sample picture. The distribution across grades shows a balanced

picture, where lower-grade students (grades 1-4) constitute 42% of the sample, while upper-

grade students (grades 5-8) make up 58%. The age distribution ranged from 6 to 15 years, with

an average age of 10.4 years (SD=2.3). Gender distribution is nearly balanced: 48% boys and

52% girls.
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Fig. 2. Distribution by grade
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Average: 10.4 years (SD=2,3)
Fig. 3. Age distribution
4.1.2. Family Background Analysis

While examining family background, we focused on parents' educational attainment and family
structure. The distribution of mothers' educational attainment was as follows: 16% primary
school, 14% vocational training, 30% high school diploma, and 40% higher education degree.
For fathers, this ratio differed: 20% primary school, 32% vocational training, 28% high school
diploma, and 20% higher education degree.
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Primary school

Vocational training school 14%

High School 30% 28%

) II cx

Higher level of education

Bl Mother B Father

Fig. 4. Parents' educational attainment

Regarding family structure, 68% of the sample lives in complete families, 22% in single-parent
families, while 10% are raised in other family structures. Statistical analyses showed a

significant correlation between family structure and academic performance (¥*=8,76, p<0,05).
4.1.3. Analysis of Learning Environment

In analysing the learning environment, we examined home learning conditions and time spent
on learning. Regarding home conditions, it shows a favourable picture that 96% of students

have internet access, 82% have their own computer, 78% have their room, and 88% have their

desk.

96% 82% 78% 88%

Internet Personal computer Own room Desk

Fig. 5. Children's home learning conditions

The analysis of weekly study hours revealed a diverse distribution pattern among students. The
largest segment, comprising 35% of students, dedicated 2-5 hours per week to studying. This
was followed by 30% of students who studied for 1-2 hours weekly, while a quarter of the
student population (25%) invested 5-10 hours in their studies. A smaller proportion,
representing 10% of students, demonstrated exceptionally high commitment by studying more

than 10 hours weekly. Correlation analyses identified a strong positive relationship between
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study time and academic performance (r=0.68, p<0.01), highlighting the significant impact of

dedicated study time on educational outcomes.
4.1.4. Analysis of Academic Performance

The analysis revealed generally positive results regarding academic performance across the
student population. Most students (88%) maintained consistent passing grades across all
subjects, 8% experienced difficulty with a single subject, and only 4% faced challenges in
multiple subjects. Regarding additional academic support, approximately one-third of the
student population (35%) utilized tutoring services, while the remaining two-thirds (65%)

progressed without such assistance.

Mathematics emerged as the most commonly supported subject among students receiving
tutoring, accounting for 45% of all tutoring cases. Hungarian Language and Literature
represented the second most frequent tutoring area, at 35%, while foreign language instruction
constituted 20% of tutoring activities. This distribution highlights the particular challenges
students face in quantitative and language-based subjects.

Mathematics 45%

Hungarian language and literature 35%

Foreign language 20%

Fig. 6. Distribution of tutoring subjects
4.1.5. Analysis of Learning Characteristics

Examining learning characteristics revealed distinct patterns in learning methods and
assessment preferences. The analysis of learning methods identified three primary approaches
among students (Fig. 7). Most students, representing 62% of the population, employed a
comprehension-focused approach, striving for a deep understanding of the material. A smaller
group, comprising 26% of students, demonstrated a detail-oriented learning style, focusing on
specific content elements. The remaining 12% relied on mechanical learning approaches,

emphasizing memorization and repetition.
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Striving for 62%
understanding

Focus on details 26%

Mechanical learning 12%

20% 40% 60% 80%

Fig. 7. Distribution of learning methods

Both Forms Suitable

Oral Assessment

Written Assessment

Fig. 8. Distribution of assessment preferences

Assessment preferences (Fig. 8) showed a varied distribution among students. Written
assessments emerged as the most popular format, which 45% of the student population
preferred. A quarter of the students (25%) preferred oral assessments, while a substantial
portion (30%) demonstrated flexibility by finding both assessment forms equally suitable. This
distribution suggests the importance of maintaining diverse assessment methods to

accommodate student preferences and learning styles.
4.1.6. Analysis of Leisure Activities

Analysis of students' leisure activities revealed interesting patterns in both electronic device
usage and participation in extracurricular activities. The examination of daily electronic device

usage (Fig. 9) showed that the largest segment of students, comprising 45% of the population,
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spent 1-2 hours daily on electronic devices. Nearly one-third of students (30%) reported using
devices for 2-3 hours daily, while 15% maintained limited usage of less than one hour. A

smaller proportion of students (10%) engaged with electronic devices for more than 3 hours

daily.
>3 hours
2-3 hours
1-2 hours
Fig. 9. Average daily electronic device usage
Other Activities
Language Training
2
=
o
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£

Artistic Activities

Sports

0 5 10 15 20 25 30 35 40
Percentage of Students

Fig. 10. Children's leisure activities

The investigation of extracurricular activities (Fig. 10) demonstrated diverse interests among
the student population. Sports emerged as the most popular leisure activity, with 42% of
students participating in regular athletic pursuits. Artistic activities attracted 28% of the student

population, indicating significant interest in creative expression. Language training occupied
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18% of students' free time, reflecting an investment in linguistic skills. The remaining 12% of
students engaged in various other activities, highlighting the diverse range of interests within

the student body.
4.1.7. Analysis of Social Relationships

The assessment of social relationships encompassed family dynamics and peer interactions,
revealing detailed patterns in students' social connections. Family relationship quality,
measured on a 5-point scale, demonstrated generally positive familial bonds. Students reported
the strongest connections with their parents, scoring an average of 4.2 points. The general
family atmosphere also showed positive results, with an average score of 4.0 points, while
sibling relationships averaged 3.8 points, indicating generally harmonious but slightly more

complex dynamics between siblings.

The analysis of peer relationships revealed varied social integration patterns among students.
The largest group, comprising 45% of students, demonstrated strong social skills with rich
networks of relationships. Most (30%) maintained average relationship networks, suggesting
comfortable but not extensive social connections. Some students (15%) emerged as social
leaders, taking on leadership roles within their peer groups. However, a smaller segment of the
student population (10%) occupied peripheral positions in social networks, indicating a

potential need for social integration support.
4.1.8. Results of Multivariate Analyses

Linear regression analysis revealed several significant factors influencing academic
performance (Fig. 11). Parents' education emerged as the strongest predictor ($=0.32, p<0.01),
demonstrating the substantial impact of family educational background on student achievement.
Study time showed the second most substantial influence (f=0.28, p<0.01), highlighting the
importance of dedicated learning hours. Family atmosphere also proved to be a significant
factor (f=0.24, p<0.05), indicating that the home environment plays a crucial role in academic
success. The learning method employed by students showed a moderate but significant effect

(B=0.21, p<0.05) on academic outcomes.
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Parents’ education (p=0.32, p<0.01)

B=0.32

Study time (B=0.28, p<0.01) p=0.28

Family atmosphere (f=0.24, p<0.05)

Learning method (p=0.21, p<0.05)

0.20 0.30 0.40
Beta Coefficient (B)

Fig. 11. Factors influencing academic performance (linear regression)

The logistic regression analysis focusing on tutoring needs (Fig. 12) identified different but

equally important predictive factors.

4.0+

OR=3.2

Odds Ratio {OR)

Previous failures Learning difficulties Parental education

Fig. 12. Factors influencing tutoring needs (logistic regression)

Previous academic failures showed the most substantial relationship with tutoring requirements
(OR=3.2, p<0.01), indicating that students with past academic difficulties were significantly
more likely to need tutoring support. Learning difficulties also strongly correlated (OR=2.8,
p<0.01) with tutoring needs. Interestingly, parental education showed an inverse relationship
(OR=0.7, p<0.05), suggesting that students with higher parental education levels were less

likely to require tutoring assistance.
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4.1.9. Summary and Conclusions

The analysis revealed three distinct student profiles with unique characteristics and needs. The
"Balanced Performers," representing 40% of the study population, demonstrate stability across
multiple dimensions. These students benefit from a stable family background, maintain
consistent learning habits, and achieve good academic results consistently throughout their

educational journey.

The "Struggling Talents" group, comprising 35% of students, presents a more complex profile.
Despite their potential, these students face challenges from a variable family background. Their
learning habits tend to be uneven, resulting in fluctuating performance that does not always

reflect their true capabilities.

The third group, "Those Needing Support,” makes up 25% of the student population and faces
the most significant challenges. These students typically come from more difficult family
circumstances, struggle with irregular learning patterns, and encounter more frequent learning

difficulties that require targeted intervention.

Balanced Performers 40%

Struggling Talents

Those Needing
Support

0% 15% 30% 50%

Fig. 13. Distribution of student profiles and characteristics

The distribution of these profiles (Fig. 13) has led to several key recommendations for
intervention. A comprehensive early warning system should be developed to identify at-risk
students before their challenges escalate. This should be complemented by implementing
targeted support programs designed to address specific needs identified within each profile
group. Developing enhanced learning methods is crucial to support students across all profiles,
particularly those struggling with consistent study habits. Finally, establishing support
mechanisms for family background factors is essential, as the analysis clearly shows the

significant impact of family circumstances on academic performance.
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4.2. Results of Prediction Models
4.2.1. Random Forest Model - Academic Performance Prediction

The Random Forest classifier model demonstrated exceptional performance in predicting
academic results, achieving comprehensive success across multiple performance metrics. The
model reached an impressive accuracy of 82.4% while maintaining high precision at 0.84, recall
at 0.81, and an Fl-score of 0.83. These balanced metrics indicate the model's robust

performance across different aspects of prediction.

In analyzing the relative importance of variables, the model identified four key predictors that
significantly influence academic performance. The number of weekly study hours emerged as
the most influential factor, accounting for 35.2% of the model's predictive power. This was
followed by the mother's education level at 24.8%, demonstrating the strong influence of
parental background. Family size was the third most important predictor, at 21.6%, while the

child's age contributed 18.4% to the model's predictive capabilities.

The model's reliability was further validated through rigorous 5-fold cross-validation testing.
This process yielded an average accuracy of 81.8%, with a standard deviation of 2.3%. The
resulting 95% confidence interval ranged from 79.5% to 84.1%, demonstrating the model's
consistent performance and strong generalization capabilities across different subsets of data.
These cross-validation results reinforce the model's stability and reliability in predicting

academic performance.
4.2.2. Gradient Boosting Model - Absence Prediction

The gradient-boosting regression model strongly predicted student absences, as evidenced by
multiple performance indicators. The model achieved a Mean Squared Error (MSE) of 8.5 hours
and a Root Mean Squared Error (RMSE) of 2.92 hours, indicating good precision in its
predictions. The model's explanatory power was substantiated by an R? value of 0.76 and an
adjusted R? of 0.74, suggesting that it accounts for a substantial portion of the variance in

absence patterns.

Analysis of predictor importance revealed four key factors influencing student absences. The
quality of family relationships emerged as the most significant predictor, accounting for 39.6%
of the model's predictive power. Level of fatigue proved to be the second most influential factor,
at 29.8%, followed by family size at 20.4%. The child's age showed the smallest but still notable

impact, contributing 10.2% to the model's predictions.
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Comprehensive residual analysis confirmed the model's statistical validity. The Shapiro-Wilk
test for normal distribution yielded W = 0.98 with p = 0.42, indicating normally distributed
residuals. The Breusch-Pagan test resulted in > = 3.24 with p = 0.35, confirming the residuals'
homoscedasticity. Additionally, the Durbin-Watson test score of d = 2.08 suggested appropriate

independence of observations, further validating the model's statistical assumptions.

4.2.3. Logistic Regression - Tutoring Needs Prediction
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Fig. 14. Prediction of tutoring needs

The logistic regression model for predicting tutoring needs (Fig. 14) demonstrated robust
performance across multiple evaluation metrics. The model achieved a classification accuracy
of 78.6%, complemented by an area under the ROC curve (AUC) of 0.82, indicating strong
discriminative ability. The model's specificity of 0.76 and sensitivity of 0.81 suggest balanced

performance in identifying students who need tutoring and those who do not.

Analysis of odds ratio values revealed several significant predictors with varying effect sizes.
The number of previous failures emerged as the strongest predictor, with an odds ratio of 3.2
(95% CI: 2.4-4.1), indicating that students with more failures are substantially more likely to
require tutoring. Conversely, both the number of study hours (OR = 0.7, 95% CI: 0.5-0.9) and
the mother's education (OR = 0.6, 95% CI: 0.4-0.8) showed protective effects, suggesting that
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higher values in these variables are associated with reduced likelihood of requiring tutoring

support.

Multiple statistical tests confirmed the model's goodness of fit. The Hosmer-Lemeshow test
yielded y* = 6.82 with p = 0.56, indicating adequate fit. The McFadden R? value of 0.34 and
Cox & Snell R? of 0.31 support the model's explanatory power, suggesting that it captures a

meaningful portion of the variance in tutoring needs prediction.
4.2.4. Comparative Analysis of Models

In comparing the predictive capabilities of the three models, each demonstrates distinct
strengths and characteristics. The Random Forest model exhibits excellent categorization
ability while maintaining a low tendency for overfitting. Its robust performance against outliers

makes it particularly reliable for diverse datasets.

The Gradient Boosting model stands out for its accurate numerical predictions and strong
generalization ability, though it shows sensitivity to missing data that must be carefully
managed. This sensitivity requires additional data preprocessing steps to ensure optimal
performance. The Logistic Regression model provides adequate binary classification with
easily interpretable results, making it valuable for stakeholder communication. However, its
limited ability to handle nonlinear relationships constrains its application in more complex

scenarios.

The combined application of these models creates a comprehensive early warning system with
impressive performance metrics. This system successfully identifies at-risk students early with
84% accuracy while also predicting expected absences within a margin of £3 hours.
Additionally, it supports the planning of tutoring needs with 79% accuracy, providing a reliable

foundation for educational resource allocation.

The prediction results serve as valuable inputs for various resource planning initiatives. These
insights inform the planning of teacher capacities, enabling more efficient staff allocation based
on predicted student needs. They also facilitate the formation of effective tutoring groups and
guide the organization of prevention programs, ensuring resources are deployed where they will

have the most significant impact.
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4.2.5 Methodological Limitations and Development Opportunities

The study encountered several limitations regarding sample characteristics and data quality.
The medium-sized student sample and limited territorial representativeness affected the
generalizability of the findings. These sampling constraints necessitate careful consideration

when extending the results to broader populations.

Data quality presented multiple challenges throughout the analysis process. Handling missing
data required careful consideration and the implementation of appropriate strategies. Coding
categorical variables and managing multicollinearity issues demanded particular attention to

ensure the reliability of the analytical results.

Several promising development directions have been identified for model optimization. These
include fine-tuning hyperparameters to enhance model performance and applying ensemble
methods to improve predictive accuracy. Expanding feature engineering techniques offers

opportunities to extract meaningful insights from the existing data.

Enhancing data collection methods presents significant opportunities for future research.
Implementing longitudinal data collection would enable better tracking of temporal patterns
and trends. Including additional background variables could provide deeper insights into
underlying factors, while integrating qualitative data would offer a richer context for
interpretation. These improvements in data collection would substantially strengthen the

analytical framework and enhance the reliability of predictions.
4.2.6. Conclusions and Recommendations

The analysis revealed several key findings that highlight the effectiveness of the predictive
modelling approach. The combined application of models significantly improves prediction
reliability, providing more robust insights than single-model approaches. Family background
and learning habits emerged as decisive factors in student outcomes, underscoring the
importance of considering these variables in educational planning. The automated prediction
system has proven to be an effective tool in supporting pedagogical decision-making, enabling

more timely and targeted interventions.

Based on these findings, several practical recommendations can be made for implementation.
Integrating the predictive analytics system into the school monitoring system would enable
seamless data collection and analysis. This integration should be accompanied by developing

personalized intervention strategies that leverage predictive insights to address individual
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student needs effectively. To maintain the system's effectiveness over time, the introduction of
continuous model updating and calibration procedures is essential. This ensures that the
predictions remain accurate as student populations and educational contexts evolve.
Additionally, comprehensive training programs should be established for teachers, focusing on
interpreting and effectively using the predictive results in their daily practice. This training is
crucial for maximizing the practical impact of the analytical system in supporting student

SUcCCess.

4.3. Practical Applicability

During the examination of the WTCAI system's practical applicability, we paid particular
attention to the possibilities and challenges of implementation in the educational environment.
Based on the research results, the introduction of the system carries significant potential to

increase the efficiency of educational processes and support personalised learning paths.
4.3.1. Pedagogical Utilisation

One of the most significant practical benefits of the WTCAI system is increasing the objectivity
of pedagogical assessment and supporting differentiated education. The analyses and
predictions generated by the system enable teachers to get a more accurate picture of their
students' development and potential difficulties. This deeper insight helps in planning and
implementing targeted interventions. The system holds particular value in the area of preventive
pedagogical work. Early warning signals enable timely recognition of learning difficulties and
implementation of appropriate support measures. The accuracy of prediction models shows

outstanding results, particularly in academic performance and absences.
4.3.2. Supporting Student Development

This method provides exceptional opportunities for planning and tracking individual student
development paths. Personalised assessments and feedback help students understand and
optimise their learning process. Our research results show that using the system positively
impacts student motivation and the development of learning strategies. In the field of talent
development, we can identify students with outstanding abilities and make suggestions for the
direction of their development. The automated generation of individual development plans

significantly eases teachers' work while ensuring a personalised approach.
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4.3.3. Management Aspects

The system functions as an effective decision-support tool at the institutional management
level. Detailed analytical reports and predictions help in optimal resource allocation and
strategic planning. By supporting quality assurance processes, standardisation and continuous

improvement of educational processes are possible.
4.3.4. Sustainability and Future Developments

From the system's long-term sustainability perspective, continuous technological and
methodological development is critical. Regular updates of artificial intelligence algorithms

and integration of new pedagogical methods ensure the system's relevance and effectiveness.

5. Conclusion

The practical applicability of the WTCALI system far exceeds the role of a simple administrative
tool. Based on the research findings, it is a complex pedagogical support system that
significantly contributes to improving the quality of education and realizing personalized
learning pathways. However, the system's successful implementation and effective use require
institutional commitment and the continuous professional development of educators. Analyzing
the data collected during the development and implementation of the WTCAIi system and the
results of predictive models provide opportunities for noteworthy conclusions from multiple
perspectives. Below, the detailed interpretation of the results is presented, reflecting on the

objectives set at the beginning of the research and the previous literature.

One of the most significant findings of the research is the practical demonstration of support
for individualized learning pathways. Using the Random Forest model, we could predict
academic performance with an accuracy of 82.4%, which significantly exceeds the predictive
capabilities of traditional assessment methods documented by Weimer (2013). This result
aligns with Letschert's (2006) findings, emphasizing that personalized educational approaches
are key in modern pedagogy. The model proved robust against noisy data and effectively
handled nonlinear relationships influencing academic performance, such as parental education

level, study time, and family environment.

The Gradient Boosting model also achieved noteworthy results, predicting student absenteeism
with a precision of +3 hours. This performance is significant for the timely planning of

pedagogical interventions, as it enables early detection of potential issues. Analyses revealed
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that the quality of family relationships and the emotional state of students play crucial roles in

absenteeism prediction, offering new insights into the analysis of student background data.

Similarly, the Logistic Regression model performed exceptionally well, achieving 78.6%
accuracy in predicting the need for remedial support. This result is particularly remarkable
compared to previous studies in this field, where similar predictions achieved around 70%
accuracy. The simplicity of the model and the ease of interpreting its results have contributed

to its broad applicability in educational practice.

The background data analysis revealed that the factors influencing student performance form a
far more complex system of interrelations than previously assumed. Identifying interactions
between family background and study habits is particularly notable, which opens new
perspectives for designing pedagogical interventions. The artificial intelligence-based approach
employed by the system also proved especially effective in addressing communication
challenges arising from generational differences. This finding aligns with Molnar and Sziits's

(2022) conclusions regarding the efficiency of electronic learning environments.

The choice of algorithms resulted from a deliberate decision considering the nature of the
available data, the research objectives, and practical applicability. While other algorithms—
such as neural networks or support vector machines—were also considered, their application
was deemed suboptimal in the context of this study. Neural networks, for example, require
significant computational resources and are prone to overfitting with smaller datasets, making
practical use challenging. Similarly, while support vector machines excel in handling nonlinear
data, their complex kernel-based approaches do not provide results as quickly interpretable as
the chosen models. Instead, the Random Forest, Gradient Boosting, and Logistic Regression

algorithms offered the optimal balance of accuracy, robustness, and interpretability.

The performance of the three main predictive models exceeded initial expectations. The results
demonstrate that the WTCAI1 system can enhance the objectivity of pedagogical evaluations.
The combination of fuzzy logic and machine learning algorithms created an assessment
framework that significantly reduces the influence of subjective factors. This aligns with
Képes's (2016) conclusions on the requirements of constructivist pedagogy. Preliminary results
from the pilot program indicate that the introduction of the system can have a significant
positive impact on educational processes. Feedback from our educators highlights the value of

automated evaluation support and the decision-making assistance provided by predictive
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analytics. However, it also became clear that the key to successful implementation is ensuring

proper professional preparation and continuous support.

5.1. Methodological Considerations

Our research's methodological approach, especially the combination of machine learning
models, could set a new standard in developing educational assessment systems. The results of
multivariate analyses confirm Nagy's (2009) findings about the importance of assessment
validity while opening new perspectives in applying artificial intelligence-based assessment
methods. Placing the results in a broader social context indicates that the system could
contribute to reducing educational inequalities. Based on background data analysis, the
method's role is particularly promising in supporting disadvantaged students and preventing

early dropout.

The research results enrich the scientific discourse of educational theory in several points. The
successful integration of artificial intelligence and constructivist pedagogy could open new
theoretical frameworks for modern educational methodology. The results support the
significance of personalised, adaptive assessment systems, which Vass (2006) also emphasised
in his work on competency-based education. The revealed correlations and identified patterns
can guide practical pedagogical work and contribute to the advancement of educational theory,

particularly in technology-supported pedagogical assessment.

5.2. Limitations and Further Research Directions
5.2.1. Research Limitations

During the development and implementation of the WTCAI system, we encountered several
methodological and practical limitations that must be considered for interpreting the results and
determining further research directions. One of the research's most significant methodological
limitations was the sampling characteristics. Although the studied sample (N=176) enabled the
discovery of primary relationships and validation of prediction models, the sample size limited
the execution of more detailed subgroup analyses. The lack of territorial representativeness may
also affect the generalizability of results. As Molnar and Szits (2022) also pointed out in their
similar research, a larger sample size and broader geographical coverage would significantly

increase the reliability of the results.
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An additional limiting factor is the lack of a longitudinal nature in data collection. Although
cross-sectional data provided valuable insight into the examined relationships, examining
longer-term effects and development trends remained limited. This is particularly relevant in
understanding the dynamic relationships between student performance and background

variables.

Specific technical limitations influenced the performance of artificial intelligence-based
models. Handling missing data, especially for categorical variables, was challenging during
model development. The resource requirements of machine learning algorithms and limitations
of institutional infrastructure sometimes necessitated compromises in designing system
complexity. During implementation in the school environment, we encountered several
practical limitations. To achieve quality education, it is essential to have future educators who
are well-trained methodologically, pedagogically, and professionally, both in public education
(vocational training) and in higher education. At the same time, the new changes pose
significant challenges for teacher candidates, who face increased demands and new types of
tasks aligned with training and outcome requirements. (Molnar, Gy., 2014) The heterogeneity
of teachers' digital competence levels also affects the efficiency of method usage. Time
constraints and scarcity of institutional resources also impact the possibilities of full-scale

implementation.

5.3. Further Research Directions

Several promising research directions emerge based on the identified limitations and current
results. In the methodological developments, one priority focus could be the further
advancement of prediction models. Integrating deep learning algorithms and broader
application of natural language processing (NLP) methods could significantly increase analysis
accuracy. Based on our research, the application of transformer models in the automated
processing of text-based assessments shows particular promise. Expanding assessment
methodology represents another crucial area for development. Karl et al.'s (2024) work suggests
that a more integrated application of qualitative and quantitative methods and developing new
types of measurement tools could substantially enrich the assessment repertoire. Exploring
automation possibilities for formative assessment also presents a promising direction for future

investigation.

The implementation of longitudinal studies represents another critical research avenue. A

longitudinal research design is essential for exploring long-term effects and relationships, with
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multi-year follow-up studies enabling a more accurate understanding of developmental
trajectories and evaluation of long-term intervention effectiveness. In parallel, extending
research in interdisciplinary directions offers multiple promising pathways. Integrating
cognitive psychology and neuropedagogy findings could enrich the theoretical framework,
while a more substantial inclusion of sociological perspectives could foster a deeper

understanding of social impacts.

International comparative studies present another valuable research direction, potentially
opening new perspectives in system development. Testing in different educational systems
could provide crucial insights about system adaptability and illuminate the role of cultural
factors in implementation success. Additionally, several promising directions emerge in
technological development, including advancing adaptive testing methods, integrating
multimodal data collection techniques, developing real-time feedback systems, and more

efficiently utilizing mobile platforms.

The extension of practical system applications offers further research opportunities. These
include examining support possibilities for students with special educational needs, developing
personalized talent nurturing programs, and investigating the effectiveness of teacher training
programs. The identified limitations and proposed research directions suggest that WTCAi
system development should be understood as part of a continuously evolving, complex research
program. While most current limitations can be managed with appropriate research strategy and
resources, the identified new research directions carry significant potential for advancing

educational assessment and pedagogical practice.

6. Conclusions and Recommendations

Based on the research results, we can draw comprehensive conclusions about the effectiveness
and applicability of the WTCAI system in the educational environment and make specific
recommendations for practical implementation. The research findings confirm our initial
assumption that Al-based assessment systems can significantly support the objectivity and
efficiency of pedagogical work. The Random Forest model's 82.4% predictive accuracy
indicates that machine learning algorithms successfully identify the complex patterns
influencing student performance. This aligns with Molnér and Sziits's (2022) findings on the

potential of Al-based educational systems.

The analysis of background data revealed that the relationships between student performance

and family background are much more complex than suggested by previous research. In
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addition to parental education and the learning environment, the significance of factors that
have been less studied so far, such as patterns of digital device use or family communication

habits, has also emerged.

The applied methodological approach, especially the combined use of three different predictive
models, has the potential to set a new standard in the development of educational assessment
systems. The accuracy achieved by the Gradient Boosting model in predicting absenteeism (+3
hours) and the performance of logistic regression in identifying the need for remedial teaching
(78.6%) shows that the combination of various machine learning techniques is particularly

effective in modelling educational processes.

The pilot program's experiences clearly indicate that the WTCAIi system can be successfully
integrated into the school environment, but this process requires careful planning and adequate
support. Based on teacher feedback, the system significantly reduces administrative burdens

while providing valuable information on student development.

7. Concluding Thoughts

The research results demonstrate that Al-based assessment systems have significant potential
in modernising education. At the same time, it is essential to emphasise that these systems do
not replace but rather support the work of teachers. The key to successful implementation is the
proper integration of technological innovation, pedagogical expertise, and continuous

professional support.

The further development and broader application of the WTCAI system can significantly
contribute to creating an educational environment that can more effectively respond to the

challenges of the 21st century and better serve students' individual development.
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