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ARTIFICIAL INTELLIGENCE APPLICATION IN EDUCATION:
FINANCIAL IMPLICATIONS AND PROSPECTS

Abstract. Modern education systems face new possibilities of application of innovative
technological decisions in education that promote adaptive learning systems. Nowadays artificial
intelligence becomes the central element of these systems and the basic tool to obtain competitive
advantages on education services market. Thus, the aim of our research is to determine main trends,
challenges and opportunities in application of artificial intelligence in education, exploring financial
and social benefits, prospects and threats of that process. In order to achieve main aim of the
research, some general and specific methods, such as content analysis, synthesis, abstraction and
logical-graphic structuring, were used. Main trends are presented from three points of view: new
horizons of teaching and learning opportunities, new threats for teaching and learning opportunities,
and new financial and economic opportunities. Despite the social threats of Al usage, such as risks
of human teacher unemployment and social interaction destruction within the learning process,
market of Al for education systems steep increase. The highest rates of growth are typical for Asia-
Pacific region, particularly for fast-growing economies such as China, and South Korea; North
America market for Al in education still maintains the lead. Comparing trends in Al spread in
education with financial successes of these countries we conclude that Al use in education systems
can mitigate social drawbacks via greater accessibility for knowledge, higher quality of the
educational process, individual and country competitiveness increase. Consequently, investments in
innovation and promising Al programs in education remain a priority for economic growth and
demand further support of educational policy makers.

Keywords: artificial intelligence, financial education, investments in education, intelligent
learning system (ILS).
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3ACTOCYBAHHS ITYYHOI'O IHTEJIEKTY B OCBITI:
®ITHAHCOBI HACJIIAKHU I TEPCIIEKTUBU

AHoTanisi. Po3rnsHyTO HOBI MOMIIMBOCTI 3aCTOCYBaHHS IHHOBAIIHHUX TEXHOJIOTTYHHUX
pillIeHb Y CY4aCHUX OCBITHIX CHCTEMax, 30KpeMa i y ()iHaHCOBIiH OCBITI, IO CIPUSIIOTH PO3BUTKOBI
alANTUBHUX CHCTEM HAaBYAHHS 3 BUKOPHUCTaHHAM mTydHoro iHtenekty (III). Croromni mrydHmit
IHTEJIEKT CTa€ IEHTPAIbHUM EIEMEHTOM LUX CHCTEM i OCHOBHUM IHCTPYMEHTOM ISl OTPUMAaHHS
KOHKYPEHTHHX IepeBar Ha pUHKY OCBITHIX TIOCITYT.

Tomy MeTOr0 JOCHTIKEHHS € BU3HAYEHHSI OCHOBHUX TEH/ICHIIIN 1 MOYKIIMBOCTEH 3aCTOCYBaHHS
MITYYHOTO 1IHTENIEKTY B OCBITi, BHUBYCHHS (DiHAHCOBO-CKOHOMIYHMX Ta COIlIAJILHUX TepeBar,
MEPCIIEKTUB, a TAKOX BHUKIUKIB, IO CYMPOBOKYIOThH MPOIIEC IMITIEMEHTAIIIT IITYYHOTO 1HTEIEKTY
B OCBITHI cUcTeMU. J[JIs1 TOCATHEHHSI METH JIOCTIIKEHHS OYyJIM BUKOPHUCTaH1 3arajibHi Ta crierudivni
METO]IU, TaKi SIK KOHTEHT-aHaJli3, CHHTE3, a0CTpaKIlis Ta JOTiKo-TpadidHe CTPYKTYPYBaHHSI.

OCHOBHI TeHJIEHIIii CUCTEMAaTH30BaHi 3 ypaxyBaHHSM TPhOX BUMIPIB: HOBI TOPU30HTH BUKJIAJaHHS
Ta MOXJIMBOCTI HABYaHHS, HOBI 3arpo3l sl BHKJIAJaHHA 1 HaBYaHHS, HOBI (PiIHAHCOBO-EKOHOMIYHI
MOXKIIMBOCTI. He3Bakaroun Ha colliaibHi 3arpo3u BukopuctanHs 11, Taki sk pu3Mky BTpaTtd poOOTH
BUKJIA/IAILKOTO CKJIaJy, MOTIPIIEHHS COIIIAIFHOT B3aeEMO/Iii B mporieci HapyaHHs, puHok I ais cucrem
OCBITH CTPIMKO 3pocrac. HaiiBuiii TeMnu 3poCTaHHSI XapakTepHi s A3ilchbKo-THX00KeaHCHKOTo
periony, 0COOIMBO JUIS TAKUX KpaiH, 1110 IIBUIKO PO3BUBaIOThC, 30kpema Kuraii 1 [Tisnenna Kopest. [Tpu
LLOMY JIiiepaMH 3a TeMIiamu 3pocTands puHKy LI B ramysi ocBith 3ainminaroThes kpaitu [liBHIYHOT
Awmepuku. [opiHroroun TenaeHtii nommpenHs I B ocBiti 3 GpiHAHCOBO-CKOHOMIYHUMHU YCHIXaMH IIUX
KpaiH, odeBuIHO, 10 BUKOpUcTaHHs LI B OCBITHIX cHCTEMax MOXKE TIOM’SKIIIUTH MOYJIMBI HEraTHBHI
COIiaJTbHI HENOJIIKA 3a PaxXyHOK 3pOCTaHHS JOCTYIMHOCTI 3HaHb, IMIIBUIICHHS SIKOCTI HAaBYAJILHOTO
Tpoliecy, MiIBUILICHHS KOHKYPEHTOCIPOMOXKHOCTI Ha IHAWBIIyaTbHOMY Ta MaKpOEKOHOMIYHOMY DPiBHSIX.
Orxe, iHBecTHLil B iHHOBaliliHI Ta mepcrekTuBHI mporpamu LI B OCBiTI 3aMIIalOThCS BaKIUBUM
BEKTOPOM 3a0e3MeUYeHHsI EKOHOMIYHOTO 3pOCTaHHsI 1 BAMAratoTh MOJaIbIIOT MATPUMKH NPH [UIaHYBaHHI
Ta peaizallii OCBITHBOI MOJIITHKH.

Knrwouosi cnoea: iHBeCTHIIIT B OCBITY, IHTEIEKTyaJIbHI HABYAIBHI CUCTEMH, (DIHAHCOBA OCBITa,
IITYYHUH 1HTENEKT.

®opwmyi: 0; puc.: 1; Tabm.: 2; 6i61.: 32.
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INPUMEHEHUE UCKYCCTBEHHOI'O UHTEJIVIEKTA B ObPASOBAHUMU:
OUHAHCOBBIE NOCIEACTBUSA U ITIEPCIIEKTUBbBI

AnHotamus. PaccMoTpeHbl mpoOneMbl W TEHJCHIMH TPUMEHEHHS HCKYCCTBEHHOTO
nntemiekra (M) B oOpa3oBarenbHbIX cucTemax. Llenmbio mccrnemoBaHusl SIBISETCS OMpe/elieHue
OCHOBHBIX TEHJICHIIMH 1 BO3MOKHOCTEH MPUMEHEHHs] HICKYCCTBEHHOTO MHTEJIIEKTa B 00pa30BaHuM,
(DMHAHCOBO-9KOHOMHYECKUX UM COLHMAIBHBIX MPEUMYIIECTB, a TaKKe BBI30BOB, KOTOpBIC
COTIPOBOXKJIAIOT Tpollecc mMmImiemeHTanuu MW B oOpazoBarenbHbIC CUCTEMBL [l ITOCTHIKEHUS
LEJIM UCCIIEJIOBAHNUS UCTIOIB30BAHBI O0IIUE U cielU(pUIECKUEe METO/IbI, TAKHE KaK KOHTEHT-aHaJIH3,
CHHTE3, a0CTpakius W JOTUKO-TpaQHuuecKoe CTPYKTypupoBanue. Ha ocHOBaHMM TEHIEHIIHHA
pacnpoctpanenuss UM B oOpa3oBaHuM B cOuYeTaHWU C (PUHAHCOBO-3KOHOMHUYECKUMHU YCIEXaMHU
CTpaH cJeJaH BBIBOJ O TOM, 4YTO Hcmosib3oBaHue MM B 00pa3zoBaTenbHBIX CHCTEMaxX MOMKET
CMSTYUTH HETaTUBHBIE COLMAIBHBIE ITOCIIECTBHUS 3a CUET POCTa JOCTYIHOCTH 3HAHU, MTOBBIIICHHUS
KadecTBa Y4eOHOIrO TMpolecca, MOBBIIICHUS KOHKYPEHTOCHOCOOHOCTH HA WHAWBHUIYAIBHOM U
MaKpOSKOHOMHUYECKOM  YpOBHSIX. TakuM o0Opa3oM, HWHBECTHLIMM B WHHOBAaLMOHHBIE U
nepcrekTuBHbIe mporpammel M B 0Opa3zoBaHuK OCTalOTCSl BAXKHBIM HAIpaBlieHHEM OOECTICUCHHUS
9KOHOMHYECKOI'O pOCTa.

Kniouegwvle cnosa: naBecTMu B 00pa3oBaHue, HHTEIUICKTYaJbHbIE 00yYarolue CUCTEMBI,
¢uHancoBoe 0Opa3oBaHNe, HCKYCCTBEHHBIH WHTEIUICKT.

®opwmyan: 0; puc.: 1; Tadmn.: 2; 6ubm.: 32.

Introduction. The future of higher education is inextricably linked to the development and
corresponding increase in the capacity of new intelligent machines capable of operating large amounts
of information, self-study and improvement. Artificial intelligence has become a new focus of the
international competition of countries on the educational market, therefore the world has already seen
the first interactive assistants and adaptive training programs that allow artificial intelligence to
personalize the educational process and simplify certain technical tasks. This may be the beginning of
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the revolution in one of the most valuable sectors of the economy, where educators work alongside
smart machines. Currently developed countries not only provide the younger generation with basic
knowledge of artificial intelligence, but also successfully use it to improve the quality of education,
seeing it as a reliable assistant, rather than a threat of devastating character. The relevance of our
research is based on the need to respond future changes in the educational system.

Research analysis. The analysis of recent research and wide range of papers has shown the
mixed opinions regarding the using advisability of artificial intelligence for educational purposes.
The opinions of economists and education market analytics included mainly positions of supporters
[6; 13; 25; 26], however contradict points of view should be mentioned too, for instance [12].
Nowadays Al algorithms help to raise the level of education by collecting, analysing and correlating
every interaction that occurs in the physical and virtual classes, helping teachers solve specific
problem areas of each student. As Seligman research has revealed, the integration of machine-to-
person processes has not been understood deeply enough, therefore, in our research we address the
following scientific problem: what are the problems of integration of machine-to-person interaction
and personal training with promising technologies of individual education [23].

Acrtificial intelligence (hereinafter — Al) supporters [13; 14; 16; 19; 26] believe there is a
huge potential benefit, and they argue that it is important that the teacher’s profession was involved
in this process from the very beginning. So, in one of the reports «Atrtificial Intelligence and Life in
2030. One hundred years of study of artificial intelligence» [3] it is noted that learning based on the
applications of virtual reality will become an everyday practice. Great success is expected for the
education of the future, as specialists will learn more about where the latest technology may turn
out to be useful. According to the authors of the article [1], there will always be a role for educators
in the field of education, but this role may change due to new technology in the form of intelligent
computing systems. Artificial intelligence can take on a number of tasks to help students improve
their learning, and can even replace real learning. In most cases, he will change the role of the
teacher into the role of facilitator. As people live and work together with more and more intelligent
machines, our educational systems will have to reach levels that nobody has ever achieved. Real
progress will require the development of infrastructure for Al that resembles a market developed for
applications and smartphones and will meet the unified international data standards [20].

The purpose. The aim of our research is to determine main trends, challenges and
opportunities in application of artificial intelligence in education, exploring financial and social
benefits, prospects and threats of that process.

Research results. Al should be defined as the ability of machines and systems to receive
and apply knowledge, as well as conduct intellectual behaviour. This includes various cognitive
tasks (for example, tracking, oral processing, reasoning, learning, decision making) and
demonstration of the ability to move and manipulate objects accordingly. Intelligent systems use a
combination of large analytical data, cloud exchange, communication between machines and
computers, and the Internet work and study. Its functions are represented by some physical entities,
robots that are capable of analysing a large set of data much faster than people.

There is no doubt that Al has become a new focus of international competition. The market
for Al in education is estimated to grow at a significant rate during the forecast period from 2018 to
2025. The geographical analysis of Al in education market is based on dividing world market into
four segments: North America, Europe, Asia-Pacific, and the rest of the world. The segment of
North America is expected to dominate the market owing to early adoption of technologies such as
Al, machine learning, digital learning, and others. North America segment of the market so far has
been leading in innovations and technological advancements, which can be attributable to high
investments in research and developments in the field of Al technology. In the Al technologies for
education North America is predicted to maintain the lead [17]. The Asia-Pacific segment of the
market is expected to grow at a significant pace during the forecast period, fuelled by fast-
developing economies such as India, China, and South Korea. According to [4], market for
intelligent education systems in education in 2018 amounted to over 375 million dollar and is
expected to grow by 2808.5 million dollars by 2025.
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Artificial intelligence has occupied its own niche in the education systems of many
developed countries. The leader is the USA, with 26% of its educational organizations, the second
and third position occupied by Japan and Great Britain, Germany and Turkey with the 5% indicator
close that group of countries (Fig. 1).

Global investment in Al-based Learning companies in 2018
o — I — — \

1102 220 8 25 425
American companies Chinese companies ‘Indian Companies ~ Israeli companies
$1,78 billion $299,7 million $227,7 million $169,5million
L 71.8% o |
of all global investment in Al-based
Learning companies The Cost of the Most POpUlar

Singapore 1% Educational Robot Models in 2018
(1]
Denmark 1%

Taiwan 29 The share of educational Saya — 51 000 $ USA
Sweden 29, institutions that use robots Keeko — 11 500 $ USA
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Switzerland :— 4% CoWriter — 8 000 $ USA
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Fig. 1. Infographics of the impact of artificial intelligence on the education market
Source: Developed by the authors based on [4; 17].

The global market of educational and training robots has witnessed the emergence of new
start-ups with huge funding. The majority (61.5%) of all global investments in educational
companies with artificial intelligence in 2018 came to 102 US companies, which collected in total
$ 1.78 billion.10.3% of that investments or in terms of value is $ 299.7 million came to 20 Chinese
representatives. The top three are locked by India with an interesting portfolio of $ 227.7 million.
Israel caught up favourites with $ 169.5 million [4]. The investments inflow has been linked to
growing government initiatives to support digitalization, automation and the increasing deployment
of cloud services in these countries. The surge in private investments from CRV, Google Ventures,
and Madrona Venture Group into exponential innovations has helped increase consumer demand
for educational robots for children and strong corporate demand for informational service robots,
manufacturing of those robots is approaching mass type production.

Despite the rather high price for the corresponding robot models, for example Saya —
51 000 USD, Keeko — 11 500 USD, the demand for that robots grows steadily. The most wanted in
all developed countries are robots designed to teach children how to code. The market’s competitive
landscape is very dynamic due to the presence of a large amount of big and small players, the main
ones are SoftBank (Japan), ROBOTIS (South Korea), PAL Robotics (Spain), Hanson Robotics
(Hong Kong), QIHAN Technology Co. (China), DST Robot Co. (South Korea), Probotics America
(USA), Wonder Workshop (USA), Aisoy Robotics (Spain) and BLUE FROG ROBOTICS
(France). Educational robotics companies such as Wonder Workshop, Modular Robotics and
Makeblock have received the largest investments in the last five years (see Fig. 1).

Some universities use the original form of Al: Watson supercomputer, first launched at
Deakin University in Australia, which collaborated with IBM to be the first university in the world
to implement it. This supercomputer combines intelligent analysis and sophisticated analytic
software to answer questions of users, uses 90 servers with a combined data warehouse with more
than 200 million pages of information and processed in accordance with six million logical rules.
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Using Watson in massive open online courses is a step towards making virtual learning partners
public and an example of the future impact of Al on the profile of workforce in higher education.
This changes the structure of service quality, time dynamics at the university and the structure of its
workforce [21].

In 2015, the Technical University of Berlin began using computer chatbot called Alex which
helps students to plan their courses. This bot introduces student questions to search queries, like a
human advisor, but it has all the information right away. Human advisers should look for it on
various online systems. The system is able to answer pragmatic questions about courses and
specialties, but cannot answer the questions at a wider level [19].

The countries of Asia-Pacific region — Japan and China use such systems to teach students
foreign languages (Table 1). 45 million Chinese students already rely on Al to learn English. In
2017, Liulishuo, a Chinese start-up that based on advanced artificial intelligence to study foreign
languages, has received $ 100 million in funding and has already started to get profit from 600,000
paid subscribers [14]. A government plan released by the National Council of the country has
shown that artificial intelligence education is a significant part of a national strategy. It is a key
element of the broader development «roadmap», the main target for China is to become a global
centre of innovative investment projects for $ 150 billion by 2030.EdTech-based project promotion
initiatives have been joined by Chinese tech giants Baidu, Alibaba, and Tencent (BAT), who,
accompanied with education professionals, are exploring different opportunities to stimulate
innovation through education using artificial intelligence.

Table 1
Initiatives for the using of educational robots in educational institutions all over the world

Country Government initiatives

In 2004, one of Tokyo’s schools was first tested on an android-type robot that was able to express

1 Japan 6 emotions

Educational humanoid-type robots of own production, since 2008, are used in universities and

2 |France laboratories of the country and neighbouring countries

Since 2009, more than 600 kindergartens across the country have started using robots to teach
3 |China (2009) |children spoken language and educational programs. In 2018, more than 200 schools were
equipped with Keeko robot-teachers

In 2010, as part of a large-scale robotics teaching project, 29 robots were used in 21 schools in

4 |South Korea Daegu, and in 2015, in 5,000 kindergartens in the country to study English.

In 2011, the largest ECOT virtual school in Ohio was established and began to use artificial
5 |United States |intelligence in education. Currently, humanoid type robots are used by educational institutions of
27 countries

United Since 2012, schools have been using Milo robots to assist children with disabilities. They have
Kingdom more than 400 schools that teach thousands of students with autism now

The first official science and technology lessons robot made in 2012 for students in grades 5-6.

7 |lsrael Starting in 2016, bots are used in digital kindergartens

Deakin University of Australia became the first university in the world to use the Watson
8 |Australia humanoid bot. Since 2013, the government has launched an initiative to use Telepresence robots to
educate children in remote classes

Merryland International School in Musafa launched 30 the most modern robots with integrated

9 JUAE intelligence in 2014

In Germany began to test robots for teaching migrant children in 2015, and later as virtual

10 Germany assistants for university students

11 |Switzerland |The robot was first used in 2015 to help children ages 6 — 8 to improve their handwriting skills

According to PlayMaker Programs 160 preschools in the country began using no-screen robots to

12 |Singapore help children prepare for STEM school subjects in 2016

Elias pilot project, a robotic math and language teacher who understands and speaks 23 languages,

13 |Finland was launched in the country’s primary schools in 2016

Affluent families have begun to use "social robots" to communicate with children, satiate their
14 |India curiosity, develop creativity and logical thinking since 2017. The government purchased Alexa
robot to train children from the most remote areas in 2018

The government of Flanders signed a contract with the British platform Century Tech, which
15 |Belgium operates on the basis of artificial intelligence, in 2019. It is planned to use the system at 700
municipal schools and universities in the region.

Source: Developed by the authors based on [3; 15].
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The Japanese Ministry of Education also succeeded in launching a pilot project worth about
250 million yen ($ 227,000) in 2018 to compensate the shortage of English teachers and improve
the learning of students by providing 500 classrooms with speaking robots [26].

Similar initiatives are being implemented by South Korea, which uses English-language Engkey
robots with an avatar-face that make class students more active in engaging and giving children an
interest in what they are learning. In 2009, the government supported a four-month pilot program in
which it invested 1.37 million dollars (ca. 1.24 million euros) for the development of robots, helping to
master English, mathematics and other subjects [10]. The strategic priorities of South Korea are the
export of training robots to member states of ASEAN organisation and the development of customized
training programs using Al. The best international experience about how to use of intelligent
educational systems in education and more data on countries is described in Table 1.

Private investors are involved in the research of the effects of Al on changing the face and
functions of education. Technology giants Amazon, Google and Facebook invest millions of dollars
in Al products in education, which have well proven themselves for multibillion-dollar companies
like Knewton. Thus, the XPrize Foundation, which develops Strong Competitions contests to
promote «radical advances in favor of humanity» within the framework of the Global Learning
project, offered a 10 million dollars grant to a team which will develop the best basic training
program that can replace a teacher for children with adaptivity in modern gadgets. Bill Gates, who
is the main proponent of the use of Al in education, has allocated more than 240 million dollars to
fund research in this area. B. Gates thinks that Al will improve education in many ways, and
individual learning will be more beneficial [5]. The Chinese giants Lenovo, Huawei, Alibaba,
Tencent, as well as other companies in this field show increasing interest in technologies that are
becoming popular. In May 2016, the Lenovo Group announced ambitious plans to establish a fund
of 500 million dollars in USA, which will finance the activities of promising virtual reality and
artificial reality technologies [24].

Al has become a strong focus of the international competition of countries in the educational
market: developed countries began to introduce Al technology in preschools teaching and at an
early stage of elementary school. The role played by private initiatives in the processes of the
influence of artificial intelligence on the changes of educational functions is fast-growing what sets
new baseline for any new player in the market. Experts of International Labour Organization
suggest that basic Al tools should be provided as open source in order to limit market dominance of
first movers. Authors emphasize that “‘keeping access to basic Al functions as a public good will be
essential in maintaining a competitive environment and preventing further industry concentration’’
[11, p. 22]. According to this research, important aspect of Al adaption is market dominance, which
in educational practices means information management with risks of selective information sharing,
propaganda and other inconsistencies in information management technologies.

Given the above, it would be advisable to highlight the positive and negative aspects of using
the Al by stakeholders (Table 2).

Table 2
The pros and cons of using artificial intelligence to all interested stakeholders

PROS CONS

Universities | Possibility of personality validation and verification, remote | Low confidence to new intellectual
control of exams, protection of academic integrity of the|learning systems
university’s online programs Some problems in evaluating students’
Solving the problem of protection for students’ personal data | creative work;
Setting up productive work with students Bots are still unable to properly provide
It will help to turn universities into canters of lifelong|the upbringing process and discipline
learning during the class
They learn and work more quickly in certain directions| Computer systems may experience
comparatively with teachers errors (virus attacks, crashes)

Students Ability to monitor progress in the acquisition of knowledge|It does not properly encourage or
and skills motivate to study
Facilitates the process of distance learning Moral  consequences in  changing
Helps to better integrate with new technologies and develop | relationships  between teacher and
learning materials student
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Gaining continuous access to training and using its more
flexible forms

The ability to use digitized assistant 24/7

Teachers Ability to manage student’s audience, create tasks and content | Al quick responds, not distracted or tired

and on smart devices Al may be the reason for increasing the
lecturers Helps continually improve training courses requirements to the level of professional
Ability to analyse, advise and transparently evaluate learning | competence by the management of the
outcomes educational institution
Providing feedback and writing assignments Al can replace the teachers themselves
Helps keep track of student performance and identify
outsiders

Will help to preserve and multiply strong aspects of the
teachers or lecturer’s activity

Parents (as|Provides real-time feedback Dehumanization ~ through  constant
consumers | Get information about progress quickly communication with bots
of Creating opportunities for personalized learning and support
educational |for children with autism
services) Education may become more accessible to low-income
families

Source: Compiled by the authors, based on [2; 5; 8; 9; 11; 18; 20; 22; 23; 27—32].

The analysis of Al related publications has shown that there are different opinions regarding
the feasibility of using Al for educational purposes. The opinions of economists and market analysts
on this subject have been divided. In academic circles there is a group of scholars who are rather
sceptical about the usage of intellectual education systems in educational institutions, highlighting
that the demand for cheaper educational solutions will transform the educational technology
industry into a market sector that is beginning to be broken up. Leading scientists [12] warn the
academic community about the dangers of using Al for educational purposes. They say that it is
«too smart» and there are concerns about data security and confidentiality. Some teachers are also
afraid that their role may be diminished by this technology or that it can be used as an «internal
spy» to control their work [12].

The work of the Oxford philosopher Nick Bostrom [7] is significant in this regard because it
provides a general understanding of how intelligence will change in the near future. According to
Bostrom [7], even with a variety of improvements, the human brain will not be able to compete
with machines.

A number of weaknesses and threats may arise in the near future, particularly [24]:

1) The cost of installing research and development makes an ILS an expensive proposition.
Thus, it is expected that only well-funded educational institutions will be able to take advantage of
their benefits.

2) The lack of computing power: computational collective intelligence requires a very large
number of calculations, which need to be done very quickly, using a great deal of processing power.
As data volumes continue to grow with the automatic creation of increasingly complex algorithms,
a bottleneck can slow down progress.

3) The lack of a clear business model that would make the relationship between Al
technology and education more transparent.

4) Maintenance and further training of machines require more investment, and only a few
educational institutions can afford it.

5) The computer cannot motivate and calm students who failed to perform the task properly
and encourage them to perform the task repeatedly.

6) The computer is not able to evaluate the work of creative students, whose thinking goes
beyond the traditional questions and answers.

7) If Al benefits only the students with access to specific advanced technologies, then it may
marginalize some groups.

As the analysis of defined threats show, the threats are social interaction related, therefore
supporting statements that Al will never change human teacher. One of the best courses for action
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still is seen human teacher who used Al tools in order to effectively personalize subjective learning
process.

Even though estimations of financial problems blocking the implementations/arising
because of Al implementation are brought into consideration, market reports show that market of
Al for educational purposes is strong and growing and despite development of sceptic scenarios in
recent years, Al has still found its own niche in the educational systems of many developed
countries [11].

Conclusions. The discussion among modern researchers about the value and harm of Al is
very intensive and actual today. Some regions in the world (e.g. China and India) consider Al based
education systems the only ones capable of contributing to solving the problem of access to equal
and quality education. Therefore, in high population countries Al adaption will meet a fast growth.

Increased efficiency of the use of intelligent learning systems will provide not only greater
accessibility but also higher quality of the educational process due to the ability of the system to
adapt to personal learning needs of each individual learner. Nevertheless, human teachers are not
going to be pushed away and lose their jobs, because a considerable part of teaching is social
interaction (such as encouragement, emotional support, etc.)

Investment in innovation and the evaluation of promising programs will be a priority for
philanthropic and business circles, as well as for national educational policy makers. Necessity for
open source Al tools is rather novel view on Al technologies, but has strong basis, therefore
technologies, policies and adaption strategies in this area should be researched in depth.

Further scientific discussion will be related to the exploring mechanism by which computer
systems can perform tasks that require human intelligence and how they can be more usability for
the learning process.
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