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Abstract

The article presents considerations regarding the use of current assumptions of educational trans-
actional analysis in reference to the constructivist learning theory. The development of neurodidac-
tics and the widespread use of modern information technology in education show the accepted ETA
paradigms in current school education in a new light. The authors pose a number of open questions
whose aim is to take the discussion further and reflect on the issue.
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The popularity of modern media in didactics in the form of modern teaching
aids makes us feel admiration and, at the same time, forces us to self-reflect on
current and implemented forms of innovation in didactics. This innovative char-
acter is noticed not only in changing educational methods, techniques and work-
ing tools, but also in a broader context — it changes the way of reflecting on things
established some time ago and expressed postulates both from the teachers’ and
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learners’ side. This different outlook on the future, a new vision of school triggers
numerous questions, frequently problematic ones. The question about the direc-
tion of changes in the educational system is permanently accompanied by a doze
of skepticism and a few hypotheses. Universal access to ICT at all levels of edu-
cation seems to be a general social phenomenon and it does not evoke such a big
interest as it used to several years ago. Does a teacher perceive a computer with
Internet access as an “innovative educational practice”? Its universality and mul-
titude of software is already known, used during lessons and constitutes an inher-
ent element of a given lesson. This popularity provokes further reflections on the
function the teacher fulfils in the contemporary school. Are they still a key source
of knowledge or have they become a class coordinator? All the disciplines and
branches of science, especially in the area of pedagogy and social studies, are
trying to find answers to the aforementioned and similar questions. A good ex-
ample might be so-called neurodidactics which is gaining more and more atten-
tion. What is important, progress in modern construction solutions and interaction
concepts in computer software offers new communication opportunities via one’s
computer and facilitates software operation. Thus, a relational way of communi-
cation between the machine and man changes its nature.

As Z. Leski (2017, p. 119) states, “The research highlights the tendency to
attribute the personality structure (functional analysis) to computers, to a great
extent coinciding with the user’s personality™®. Therefore, attributing increas-
ingly more human features to the machine, we can be interested in the mutual
Me-Computer relation. Man as the creator of information technology has
also become its user. What is more important, within education, technology has
a crucial impact not only on learners’ upbringing but also on their personality,
attitude to new working tools. The first research conducted on the man-media
relation was the one by B. Reeves and C. Nass (2000), at the end of the 20" cen-
tury. Taking into account such a dynamic process of media development, the
question is whether we can regard this research as contemporary. The last years
of IT development are characterized by a dominating role of society based on
knowledge and continuous information processing, depending on current needs.
The changes in culture of numerous communities are the result of this technology’s
interference in the inner life of human beings. This technology often creates our
attitudes and needs, it replaces our former working tools. Thus, we witness the
emergence of society whose partner is not another man, but a digital machine. Shall
we therefore talk, according to the theory of transactional analysis, about new pos-
sibilities of using this idea in didactics, going beyond accepted limits of scientific
considerations? Again, Z. Leski (2017, p. 122) partially answers this question:

How can we make use of the concept that was developed for the therapeutic purposes, to
analyse the functioning of a human being, their relationships with others and themselves,

1 All translations — authors.
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for research concerning new technologies, media and computers? It seems though that it
is not only possible but the choice of transactional analysis is an excellent and justified
one...We associate media with reality, treat them relationally, and now we also know that
in some sense we adjust them to ourselves, attributing the structure of s e | f ego states
to them as it is close to our own..., they are unique partners

What is more, the author poses the next interesting question: “What if we
admit that they are the next, besides the learner’s teacher, subject of that process?”

Other questions deriving from the aforesaid considerations are the ones about
the level of communication between learners and their teacher that may be more
a machine than another human being. What is a role of current information tech-
nology in spreading negative phenomena in the school environment and what pre-
vention measures are taken? Does this technology, in a wider perspective, stimulate
human educational inspiration or is it hindered by it? One can pose more problem-
atic questions, however, taking into account the educational analysis approach, we
are mainly interested in functional dislocation of any actors playing there.

Artificial intelligence means equipping a machine, in the most perfect way pos-
sible, with human features and skills, programming that machine to take over from
people in many areas of their life. Is it going to become in the nearest future a regular
participant in the educational process? F. Crawford (2012, pp. 99-110) states that

contemporary education aims not only at deepening knowledge of a given subject, but
also at developing one’s passions and one’s engagement in the development of a new
trend which is concentrating on participation culture development.

On the other hand, the main premise of public debates is a digression that

the essence of tomorrow’s education is the question of ownership..., we shall become the
owners of the learning process..., we shall take control over what, where and when we
study. It was also stated that digital technologies facilitate creativity and teach logical
thinking” (The global..., 2016).

Many considerations mention neurodidactics, i.e. a new term accompanying re-
search on human cognitive activity concerning people’s response to signals reaching
them. Current research regarding the assessment of educational efficiency on the ba-
sis of the traditional form of pedagogic analysis undergoes a certain transformation
due to using new research tools implemented in medicine and psychology. The pos-
sibility of interfering in advanced software settings, i.e. adjusting them to an individ-
ual user’s needs contributes to a more friendly cooperation of man and the computer.
Personalisation of computer system settings makes it easier for a given user to benefit
from the software in question, which makes it possible to adjust the language of com-
munication with the machine to one’s individual style.

Pioneering studies by I. Stewart and V. Joines (1987) helped transactional
analysis find its place, among all, in the area of education. The characteristic na-
ture of relations between subjects engaged in the didactic process and the omni-
presence of information technology in education (ITE) points to the necessity of
developing new knowledge in transactional analysis (TA) regarding modern ed-



74 Tomasz PRAUZNER, Kacper PRAUZNER

ucational methods. This trend has been noticeable in TA since the eighties as at
that time IT took on a different function interfering in many areas of our life.
Therefore, one of the key purposes becomes creating new perspectives for a more
efficient teaching and learning process (Pankowska, 2012, p. 15). D. Pankowska
(2012, p. 13) poses an important question how to name the relation between ed-
ucation and TA: Transactional Analysis in education or educational transac-
tional analysis? It is a crucial question from the point of view of relating the TA
theory foundations to modern IT in education. In our opinion, taking into account
the very teaching practice, educational transactional analysis is a justified term.
It derives from the fact (agreeing with the author’s opinion) that this term limits
the area of TA interest in education to

adapting some theoretical and practical solutions in the area of education, closely related
to both theoretical foundations of teaching and educative work and its realization in rela-
tions with the main teacher... Educational transactional analysis makes use of the assump-
tions of transactional analysis in relation to educational goals, conditions of education’s ef-
ficiency, methods of teaching and educative work, approach to problems. ..Faith in a human
being — their positive potential and possibilities of self-education and change.. ., strengthen-
ing one’s self-esteem — these are main assumptions of ITE (Pankowska, 2012, p. 17).

Pankowska also remarks that since that time the use of TA in education has
led to a bigger interest of active teachers developing their teaching and educa-
tional know-how, which resulted in a bigger number of scientific publications
concerning ETA (Educational Transactional Analysis).

Each person is treated in ETA like a subject due to being aware and self-aware, possibility
of subjectively experiencing the world, making free choices based on their own system of
values, deliberately influencing external events and their own life and taking responsibil-
ity for their own actions...The educational process aims at the development of the
Adult ego state as only in that state one is fully aware and able to use one’s own
intellectual potential and to act responsibly (Pankowska, 2012, p. 23).

Creating optimal conditions for learning does not consist solely in the right organization
of the educational process, but also in creating an emotional atmosphere that would be
favourable for the development of learners’ subjectivity (Pankowska, 2012, p. 25).

Thus, our considerations shall not only focus on methodology but above all
on the connectivist-constructivist theory in didactics.

Therefore, a certain similarity between the aforesaid ETA theses and con-
structivism in the process of extensive education can be noticed. There is an adult
man, responsible for their actions and, at the same time, equipped with suitable
working tools. They have an opportunity to seek the truth in an individual way,
showing significant creativity and reason in the choice of working methods and
tools. And at this moment, the assumptions of TA show an individual in the
Adult-—Adult relation. They expect answers, truth and proofs, beliefs
based on rational assumptions, and they approach emerging problems in a well-
thought-out and responsible way. Thus, is it true that the man-cybernetic machine
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relation constitutes such a dialogue? Do software interactivity and dynamically
developing digital intelligence make such a dialogue possible? Can a properly
prepared didactic process where a teacher is no longer a mentor but directs their
actions towards lesson planning and management be comparedtothe Adult—
Adult relation? If a computer with suitable software becomes a dominating
intellectual tool and not just a tool in this sense of the word, is it right to mention
it in the aforesaid relation? The authors conduct electroencephalography (EEG
and QEEG) research focusing on cognitive processes occurring while learning
with the help of Mitsar 202 equipment, at the Biofeedback Experimental Re-
search Laboratory of Jan Dlugosz University in Czestochowa (Prauzner, 2013,
2015, 2017, 2018; Prauzner, T. et al., 2019). Referring to the abovementioned
considerations, it is worth emphasizing the importance of the visual side and con-
figuration of interactive software used during lessons. The detailed conclusions
deriving from the authors’ research have been presented in numerous scientific
publications listed in the bibliography. For instance, the presence of sound during
students’ work significantly influences their cognitive activity, that is, from the
didactic point of view, taking a responsible role during a lesson. The lucidity of
a visual and audio message plays a crucial role as it can stimulate a given indi-
vidual to work more or it can de-motivate them. The figures below show the map
of the brain’s activity QEEG, registered for the same learner in two different
states (Fig. 1 and 2). QEEG maps make it possible, among all, to locate the areas
with the right and wrong bioelectric activity of the brain.
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Fig. 1
Map of EEG spectrum strength for selected wave frequencies registered in the brain — the research
stage “without sound” [own resources]
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Fig. 2
Map of EEG spectrum strength for selected wave frequencies registered in the brain — the research
stage “with sound” [own resources]

The research focused on the course of the following wave frequencies prov-

ing a given person’s activity:

1.

2.

Theta 4-7,5 Hz waves. Usually the excess of Theta waves (frontal lobes) re-
sults in de-concentration and attention focus issues. They also occur when we
have just finished a given activity or task which required a lot of energy.
Alpha 7,5-12 Hz waves. Alpha waves, emitted by the occipito-cervical areas
of the cerebral cortex responsible for processing visual information, are char-
acteristic for the peace of mind state.

Beta 12-36 Hz waves. They show the engagement of the cerebral cortex in

the cognitive activity. Emission of Beta waves is linked with the state of rest,

vigilance, external orientation and logical thinking, problem solution and at-
tention. A wide range of Beta waves can be divided into smaller frequency
ranges, which to a greater extent correspond to particular ways in which the

cerebral cortex functions (Thompson, 2012, p. 73).

a. 12-15 Hz waves, so-called SMR, emerge when the brain receives infor-
mation from five senses. It is responsible for relax with external attention
and problem solving. One is relaxed in this state, but ready to observe the
world. A too low level of SMR accompanies attention deficits.

b. Beta 1 16-20 Hz waves are linked with concentration on one issue, di-
rected inside. If an individual faces a necessity to solve, e.g., a mathemat-
ical task, we can notice the rise of the 17Hz amplitude, whereas, at the
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same time, the amplitude of Theta and Alpha waves (8—-10Hz) decreases
(Thompson, 2012, p.74). This range correlates with the cognitive activity
characteristic for active problem solving (intensive mental effort).

c. 18-36 Hz wave, so called Beta2 — a stress-inducing wave of anxiety ac-
companying us during intensive mental effort. It is linked with increased
emotional tension as its emission is accompanied by adrenalin bursts re-
sponsible for the body’s state of readiness. For the research concerned, it
is rather undesirable.

d. 38-42 Hz waves, so-called Gamma waves. It has been noticed that this
rhythm has a great significance for the process of learning. Gamma waves
are linked with a high level of cognitive activities’ tasks and regard our
learning style, ability to take in new information as well as our senses and
perception (Prauzner, 2019).

A brief analysis of the photographs confirms the occurrence of significant
differences which prove different brain activity in different brain working condi-
tions. Similarly, one could conduct research focusing on further factors determin-
ing computer software, which might influence the intensity of correlation be-
tween subjects in the teaching process.

The topic discussed in this article is complex and requires further detailed
research. Its main aim is to develop guidelines for constructing computer software
meeting the requirements useful for particular tasks at a given stage of formal
education. Thus, there is a perspective of brain-friendly teaching, using complex
programming algorithms supervising the selection of content presentation forms
referring to a given learner’s individual needs. The laboratory research presented
here can be an example of innovative research concerning teaching efficiency,
and as far as the assumptions of transactional analysis are concerned, it defines
an innovative and interesting issue for further considerations.
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Zastosowanie zalozen edukacyjnej analizy transakcyjnej
w konstruktywistycznej teorii uczenia si¢

Streszczenie

W artykule przedstawiono rozwazania dotyczace wykorzystania aktualnych zatozen edukacyj-
nej analizy transakcyjnej w ujeciu konstruktywistycznej teorii uczenia si¢. Rozwoj neurodydaktyki
oraz powszechne wykorzystanie nowoczesnej technologii informatycznej w edukacji, stawia w no-
wym $wietle przyjete paradygmaty EAT w aktualnej edukacji szkolnej. Autorzy stawiaja szereg
pytan otwartych, ktorych celem jest podjecie dalszej dyskusji oraz refleksji.

Stowa kluczowe: edukacja, dydaktyka, konstruktywizm, badania elektroencefalograficzne, EAT.
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