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SOCIO-TECHNOLOGICAL REVOLUTION:  
CONSEQUENCES TO EDUCATION

Tina Lindhard1, Marzanna Farnicka2

Summary. We live in an era where cultural and social changes influence hu-
man growth and development, which is relevant to individuals as well as entire 
groups. We owe this to the technological revolution and changes in the way of 
living, aspects that are widespread and, in some respects, long-standing phenom-
ena. This is particularly important for the development of individuals as well as 
entire groups. The contemporary psychology faces, in times of existential chal-
lenges connected with a time of technological changes that occur between biolog-
ical or social determinism, extreme individualism, subjectivity and technologisa-
tion and utilitarianism. 
In this article the emphasis is placed on the consequences of introducing mod-
ern tools linked to technological development into psychology and education, es-
pecially through the process of “unrooting” by the separation of students from 
teachers and students from their environment, which are the source of goals and 
motivation.
Key words: aims of education, developmental environment, innovations in edu-
cation

Introduction

The dynamics associated with rapid changes in the way of using technol-
ogy are a challenge for researchers who study and diagnose psychological pro-
cesses such as personal development and therapy (Paluchowski, 2001; Maryniak, 
Ondruch, Roszkowski, 2010; Kim, Steiner, 2016). Technology and related inventions 
reflect the need for improving the quality of life and enable the improvement of 
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existing everyday use of appliances and treatment methods. These changes affect 
the living environment of all generations. 

New technologies are undoubtedly changing developmental environments. 
What does it mean for psychology? Research, diagnosis and educational tools are 
changing, we have new fields of cognition (cognitive psychology) and several is-
sues related to neuropsychology and neurodidactics. However, this is only the tip 
of the iceberg. The changing environment affects the context of life as stated in the 
psychology of human development (Trempała, Cieciuch, 2016). 

Focusing on models such as Vygotsky’s theory (1972), we can induce that the 
experimental environment of children and young people will significantly impact 
their developmental experiences. Vygotsky identified that development involves 
the internalization of external tools in the development of all mental functions 
(1972). This means that the development of thinking, as well as other cognitive 
functions, are, to a considerable extent, determined by the quality of an individual’s 
environment and the capability of transferring knowledge, information and skills 
from outside to inside (1972). According to Vygotsky, the transfer occurs mostly 
through language (1972). Therefore, one of the most essential functions of educa-
tion should be to support the development of a comprehensive and effective spoken 
language of the child that reflects the quality of the surrounding culture and, in 
addition, provides an opportunity to diagnose and determine both the current and 
the near future sphere of the child’s development and internalized the behaviour 
and motivation function. In this article the emphasis is placed on the consequences 
of introducing modern tools linked to technological development into psycholo-
gy and education. The reflection focuses on the nature and significance of these 
new tools for the diagnosis process, the methodology of the social sciences and the 
everyday practice of psychologists, teachers and researchers concerning the infor-
mation we obtain but also what remains hidden. 

To respond to the above concerns, we have divided the article into two parts. 
In the first, we discuss issues related to high technology and neurodidactics, some-
times called neuroeducation, and in the second, we focus on the implications and 
methodological applications of the issues raised above.

The phenomenon

Today, in 2022, it is a fact that fast technological changes have transformed 
the conditions of human development. After almost two years of online or hybrid 
teaching experience due to the COVID pandemic, we can speculate about what we 
have learned about the impact of new technology from this experience.

We have new tools and new possibilities. Since the beginning of 21st century, 
the solution to the problem of innovative development of education is no longer lim-
ited to the introduction of only information technologies in the educational process 
(Pawlak, 2020). They become the basis for the emergence of new directions, such 
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as robotics, additive technologies, 3-D, and FDM-printing. The use of high tech-
nologies requires the formation of a different worldview and technological culture 
among specialists. The need for highly qualified specialists trained in related spe-
cialties is determined by the development of science and technology. Knowledge, 
technologies, methods and ways of solving production and scientific problems that 
characterize the current level of development of society, contribute to the formula-
tion of solutions to problems which require interdisciplinary training (Abramova, 
Kamenev, 2017).

We know that network participants can create their own worlds to suit their 
needs. The created world/s may be an alternative to reality, and the network user 
can switch back and forth between the real and the virtual domain while retaining 
his or her core identity. However, a person may not feel psychologically attached 
to the actual physical location where he or she is situated and, although physically 
close to us in proximity, maybe living in a world that is unattainable and distant, 
because it is artificially created. Digital usage has not only altered how we commu-
nicate, organize information, search for knowledge and accumulate it but has also 
modified our time-spending habits (Chaney, 2013). As a result, we have witnessed 
changes not only in the way people think about the world (content) but also in the 
thinking process, such as education. 

The following examples are some studies that address the problem of tech-
nology-connected transformations in education. It has been observed that com-
puter games have influenced cognitive processes of their users. Peripheral vision 
and attention switching functions are improved, multi-tasking dominates, mental 
reactions and decision-making processes are sped up (Zajonc, 2000; Nigg, 2017). 
Another noticeable change is a different mode of cognitive functioning in learn-
ing (Olson, Torrance, 1996; Alfred, Neyens, Gramopadhye, 2018; Ballarotto, Volpi, 
Tambelli, 2021). Reflections for psychological consequences and educational prob-
lems relate to the separation of the students from the teachers, from their natural 
environment and their motivation in the learning process. 

The quality of change determines both the level of development of technolo-
gies in society and it plays a vital role in building the didactic process involving the 
level of training of future specialists. The natural occurring criteria are related to 
the extent a person can be ready (or not ready) to assimilate, create and implement 
high technologies. Based on the application of the theory of the information society, 
Gattie and colleagues (2011) attempt to determine the socio-cultural prospects for 
the development of society under the influence of the development of high tech-
nologies. The study of their influence on mentality and technological order made 
it possible to predict possible changes in a person’s lifestyle. It is pivotal to clarify 
that not all new technologies are found to be appealing; they can be rejected or 
supported depending on society’s recognition of the need to develop the proposed 
innovations (Kamenev et al., 2018). Misunderstanding and non-recognition can be 
caused by various reasons:



strona  102

 – lack of a vision of the feasibility of using this technology due to an unformed 
need        

 – insufficient level of materiality culture of society for the implementation of 
the innovation

 – insufficient level of technical training of people for its use
 – cultural conflicts causing cognitive dissonance, etc.

From the point of view of systems theory, it needs to be underlined that high 
technologies cause change not only in the field for which they were developed but 
have a wider impact on the entire socio-cultural system and each individual in par-
ticular. We are thinking about both: high technology and neurotechnology (Alfred, 
Neyens, Gramopadhye, 2018). They give the new developmental experiences and 
new learning methods. Some research is aimed at identifying the constructive and 
destructive nature of using high technologies in the education system. The institu-
tional approach is an assumption of study, which makes it possible to consider the 
impact of high technologies on society as a certain institutional structure, whereas 
the socio-cultural approach helps to identify the interconnections between tech-
nologies, society and human beings. The result of studies led by Kamenev with 
his team (2018) showed that constructive changes in education can be viewed as 
processes of transformation of teaching didactics. The concept of “high education-
al (pedagogical) technologies” has appeared. The differences between high tech-
nologies and high educational technologies were formulated by Zhukova: “we are 
talking about the technology of creating a computer and about technology using 
a computer” (2008, p. 95). The emergence of “high pedagogical (educational) tech-
nologies” directly depends on the level of development and implementation of 
“high technologies” in the educational process. This is commonly referred to as 
technology-enhanced learning (TEL) integration (Bradley et al., 2007; Bagarukayo 
et al., 2012; Gregory, Lodge, 2015; Law et al., 2016). Researchers have shown that the 
technological accessibility of TEL improves students’ thinking, provoking them to 
create different ideas and expand their horizons, as well as qualitatively transform-
ing the learning process (McCraty, Atkinson, Bradley, 2004).

Neurodidactics

Progress in the use of medical methods for diagnostic and educational use has 
been made possible by the development of techniques for analyzing and visualizing 
brain activities. Functional magnetic resonance imaging (fMRI) and its derivatives 
such as diffusion tractography (DT), positron emission tomography (PET), quanti-
tative electroencephalography-electroencephalography (QEEG) and other research 
methods allow us to discover the mechanisms of mental function. These research 
methods also reveal what changes occur in the subtle structure of brain connections 
during the learning processes. This redevelopment involves changes that have been 
known for centuries (Herzyk, Jodzio, 2008; Żylińska, 2013; Giedd, 2015). 



strona  103

Switching to one of the many operational levels, we propose tracing the concepts 
of neuropsychology, neuroeducation or neurodidactics. In psychology, neuropsycho-
logical diagnosis may be considered as a form of assessment of human functioning 
separate from the psychological description. The methods of neuropsychological di-
agnosis are mainly observation, examination of products and multiple experimental 
tests. These are used to determine the appropriateness of behaviour, communication 
and/or emotions concerning age, health and the strength of a situational stimulus 
applied. It aims to enhance therapeutic activities and support the adaptation of in-
terventions to an individual’s abilities (Jodzio, 2011). In neuroeducation, an essential 
element for cognition and a better understanding of the learning process involves 
the functioning: of the brain as an organ that enables learning and as having control 
over all aspects of our lives, the mind as a system of processing information, and 
education as a process that leads to self-regulation in the area of emotions, cognitive 
processes and actions. The term “neurodidactics” is believed to have first been used 
by the German didactician Gerhard Preiβ (after Juszczyk, 2012, p. 46) who wrote, 
“school pedagogy and general didactics need to pay closer attention to the fact that 
learning depends on brain processes and the cognitive outcome of learning increases 
along with brain development of the learning child and the conscious use of its capa-
bilities”. Therefore, in controlling changes at the cerebral level, the process is mainly 
concerned with improving elementary processes – perception, attention, memory 
and cognitive control, as well as developing complex processes such as thinking and 
language (Farnicka, 2017). To demonstrate the scope of the discussed topic, figure 1 
shown below, illustrates the different ways of thinking proposed by Chojak (2020). 
In her work, she presents a brain-based learning structure that encompasses and 
integrates mind, brain and education science (Tokuhama-Espinoza, 2010).

Example. Skillful use of neurodidactic theories may lead to optimization of 
teaching conditions, exploitation of students’ potential (which can increase teach-
ing effectiveness and in a more profound understanding of the taught content), 
conscious construction of knowledge basics, creativity in solving problems, correct 
reasoning, perception of facts and relations between them, and the ability to raise 
questions. This model combines individualized teaching with traditional class-
room organization and provides students with an opportunity to become real sub-
jects of education. The continuous process of searching for more effective teaching 
strategies is linked to the assessment of past teaching failures and the identifica-
tion of destructive factors in the teaching profession. Simultaneously, new forms 
of working need to consider the young individual’s characteristics and also the 
new IT technologies associated with these forms. These technologies also become 
tools for research and didactic work. An example is the increasingly common and 
widely practiced electroencephalographic (EEG) testing. Electroencephalographic 
findings provide new knowledge about brain functions that are used in preven-
tive health care. They also provide valuable information on how specific areas of 
the brain react to planned research such as how the brain reacts to sensory input.  
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Figure 1. Brain and mind research opportunities vs. conventional psychology, edu-
cation and neuroscience

Source: Chojak (2020).

In this field, assessment of the effectiveness of education may be carried out through 
statistical analysis such as student’s grades, as well as through observation of chang-
es occurring in the human brain when exposed to external stimuli (EEG test). To 
illustrate this, we present a study conducted by Prauzner (2016). His research aimed 
to analyse pilot data as part of an evaluation of the effectiveness of using determin-
istic computer simulations in technical education. The study involved part-time 
students attending electronics and electrical engineering workshops. The use of 
the EEG method was to assess the level of teaching effectiveness by analyzing the 
recorded signals from the brain map. A comparison was made between brain activ-
ity during sessions based on the teaching method (lecture) and the problem-based 
method using computer simulation. Previous research conducted by the author 
demonstrates that the group of computer simulations, defined as deterministic 
simulation programs, may be used in technical education to improve the efficiency 
of the didactic process as per the theory of multilateral education (Prauzner, 2013). 
During the lecture test (first case), the brain reacted more intensively to Theta waves 
in the temporal and frontal regions (central part), whereas during the work with the 
simulation program, the intensity of waves was considerably reduced. In the case 
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of computer simulation, a wider area of activity with comparable potential of the 
parietal lobe was observed. Regarding Beta 1 waves, it was observed that in the first 
case there was a greater activity of waves, especially in the left temporal lobe and 
a generally larger area of the whole brain. Gamma waves were also greater in the 
first case, especially in the left temporal lobe. Although the analysis of the data pro-
vides limited medical or physical findings, it demonstrates significant differences 
between these two methods. It may be concluded, that in this case the method of 
using computer simulations in the teaching process did not provide the expected 
results with students showing more cognitive activity during the lecture. These in-
conclusive results suggest that simulation programs do not necessarily encourage 
more active work involvement than classical methods. According to the authors, 
the causes of this phenomenon should be sought primarily in study-related factors. 
A detailed analysis of the histogram, in particular wave phases, demonstrates lim-
ited activity during the computer simulation (comparable to the sleep phase). The 
question arises as to why the study did not identify the expected (greater) activity 
during computer simulations. The answer was provided by data obtained from 
a short interview in which respondents shared their opinions on the attractiveness 
of the sessions. The primary factor affecting brain activity was general physical 
fatigue and lack of motivation to engage in mental work requiring more effort with 
the computer program. The computer program required students to be more active 
which was contrary to individual expectations and abilities and therefore resulted 
in weariness. The lecture proved to be a less disruptive and more relaxing method 
for the brains of the participants. The results do not define the teaching method 
itself as bad or good, but they suggest that external factors should be considered 
before the selection of the teaching method. The results of research conducted by 
neuroscientists are interesting and inspiring for various researchers. It is important 
to note that from a neurobiological perspective, learning processes are reflected in 
changes in the strength of synaptic connections between nerve cells. However, the 
learning activity aimed at acquiring and accumulating individual experience, is 
what leads to changes in human or animal behaviour (Włodarski, 1974). Therefore, 
the study and management of learning processes require knowledge about its 
mechanisms, strategies, conditions of learning and the meta-cognitive components 
of this process. In neuroeducation, such knowledge should result in inner-directed 
skills that come from the awareness of one’s learning, its condition, context, pur-
pose and the ability to model and correct. It is important to remember that essential 
learning mechanisms involve observation, experience, model examples, deliberate 
practice, elaboration, visualization, generation, analogies, contrasted cases, ques-
tions, reversal, production and dreaming. Among the meta-cognitive components 
of learning, Schwartz, Tsang, and Blair (2017) also highlight imaginative play, clar-
ification, self-explanation, self-efficacy and teaching others.

In understanding the potential consequences of the neurotechnology impact, 
one needs to distinguish the details of the context and the enabling of a new type 
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of meta-analyses and generalizations related to elements inherent in the research 
itself. According to Vygotsky (1978), this leads to another question about the lan-
guage of explanation and a question about the theories known to us. Does research 
in the new reality complement the existing knowledge and help science develop 
cumulatively or, on the contrary, do we have a problem of a revolutionary nature? 
Thus, do we need to replicate the existing research? From this perspective, replica-
tions are a great opportunity to study universal changes, general laws and cause-
and-effect relations, and to understand and interpret phenomena. The new times 
showed that we as psychologist need to exchange experience, interpret, give mean-
ing to action, and to (re)construct the meanings of actions undertaken from the 
perspective of the subject, the object, and the observer and compare the results 
of different studies (Farnicka, 2019). In person-environment interaction, we have 
new questions related to technology, but the technology can be consciousness (eg. 
phone, internet) or unconsciousness (neurotechnoeducation). Because of that, the 
study of psychological consequences of innovation is interdisciplinary (is a part of 
many kinds of innovations). It is worthy to underline that we should also ask about 
the functions which are omitted or developed because of innovation and the rela-
tion of these to the subject being studied (see Table 1).

Table 1. The question “in action” in psychology

Innovation Consciously perceived Unconcius bias 

Example

Questions 

Problems

Possibility of 

New app, phone, new tool,

Relation to…

Functioning of tools, what 
function is replacement or omitted, 
how long in time it is used, what 
are developmental changes, what 
new skills are developed?,
Making the decision “Being 
without or with”

Neurodidactic, being 
part of technological or 
marketing environment
Consequences of being 
“in”, “into”

What is improved? 
Habituated? time of the 
duration? What is the content 
of the change and impact? 

Being apart, or separated 
from technology

Source: authors own work.

Summary and conclusions

Even in times of revolution in psychology, the choice of education interventions 
is determined by the adopted paradigm and its ontological and epistemological as-
sumptions (Brzeziński, 2015). Despite the solutions suggested in the literature that is 
to help the educator find a suitable model to understand and interpret phenomena 
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examined between the reality (assumptions of the teacher, psychologist), action 
(procedure and its capabilities) and subject of the study (the reality of the student), 
we face many problems, tensions and conflicts related to their choice that requires 
reflective consideration. Owing to the discoveries in neuroscience, we can observe 
these effects in terms of behaviour, attitudes, and changes in the body’s physiologi-
cal processes. Moreover, current knowledge tells us that the implementation of new 
devices and methods has short and long-term effects that should be controlled. 

The introduction of high technologies, integration processes in science, tech-
nology and production have a great impact on the transformation of the goal and 
content of education which must ensure not only the formation of knowledge, skills 
and abilities but also the development of vital interests, moral values, capabilities 
and abilities of a person. It becomes necessary to train a master as an innovator who 
is ready to master new technologies, develop original solutions and promote them 
to the market (Dare, Ellis, Roehrig, 2018).

The requirements for variability and flexibility of the educational process im-
ply a completely different methodology and technology of research focused on the 
creative search and the development of a holistic concept from the point of view of 
the methodology for the implementation of human activities. 

Thus, it becomes necessary to change the structural component of the organi-
zation of the study process to innovations involving technology and content. This 
lens creates the possibility of obtaining effects based on the conditions of the mod-
ern technological order. Underlining challenging thoughts about research in the 
21st century, we must consider that researchers, methodologists, or practitioners 
also change, from the role of a theoretician and observer to the role of a designer of 
the human developmental environment. 

And as a final thought, we would also like to stress that for a truly interdiscipli-
nary holistic understanding of the impact of new technologies on individuals and 
society, we need to include cardiac variables such as the measurement of heart rate 
variability in educational research. It has been found that the heart sends more sig-
nals to the brain than vice versa (McCraty, 2009) and various techniques and med-
itation methods have a positive effect on the heart-brain relationship and foment 
coherence between cardiovascular phase synchronicity and the interconnection of 
various bodily subsystems (McCraty, Zayas, 2014; Lindhard, Hermann, Edwards, 
2021). It also seems that the heart might be involved in intuitive or Gnostic knowing 
(Louchakova, 2005, 2007) and the processing and decoding of intuitive information 
(McCraty, Atkinson, Bradley, 2004). Although cognitive psychologists have centred 
on conscious intellectual activity mainly associated with the brain, the term cogni-
tion is derived from the Latin word cognoscere, meaning ‘to know’ or ‘to come to 
know’ and is a compound of co- (“together”) and gnōscere, an early form of nōscere 
(“to know”) (Partridge in Chaney, 2013, 2.2. para. 2). For these reasons, these authors 
feel that in times of revolutionary technological changes it is important that psy-
chologists also embrace technologies related to developmental environment and its 
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supplies and the way of implementation all the possibilities to our human cogni-
tive, personal and psychological needs, potential and possibilities (Wygotski, 1978; 
Farnicka, Liberska, 2014).
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REWOLUCJA SPOŁECZNO-TECHNOLOGICZNA:  
KONSEKWENCJE DLA EDUKACJI

Streszczenie. Żyjemy w czasach, w których zmiany kulturowe i społeczne wpły-
wają na rozwój jednostki. Zmiany te można obserwować w perspektywie zarów-
no indywidualnej, jak i całych grup. Zawdzięczamy to rewolucji technologicznej 
i akceleracji procesów zmieniających sposób życia. Zjawiska te są powszechne 
i pod pewnymi względami już długotrwałe. Procesy, których jesteśmy świad-
kami, mają znaczenie dla nauk o rozwoju oraz uczeniu (psychologia, edukacja). 
Współczesna psychologia i edukacja stoi w obliczu wyzwań związanych z pyta-
niami i propozycjami radzenia sobie i utrzymywania balansu między biologicz-
nym czy społecznym determinizmem, skrajnym indywidualizmem i podmioto-
wością czy technologizacja i utylitarnością.
W artykule zwrócono uwagę na konsekwencje wprowadzenia nowoczesnych 
narzędzi związanych z rozwojem technologicznym w psychologii i edukacji, 
zwłaszcza poprzez proces “odkorzenienia”, czyli oddzielenia uczniów od nauczy-
cieli i uczniów od ich środowiska, które są źródłem celów i motywacji.
Słowa kluczowe: cele kształcenia, środowisko rozwojowe, innowacje w edukacji
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