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Abstract. The urgency of the study of "stem-education" as a factor in the development of "smart-
society" is that this kind of society (smart-society) is a continuation of information (network) and
"knowledge society"”, which is developing on the basis of smart technologies. The concept of smart
society is at the heart of modern state -owned development programs of South Korea and Japan. In
South Korea, the National Social Agency has developed a "Smart Society Strategy" that introduces the
technological foundations of smart societies. The central issue of Smart-society is business, which
makes managing more intelligent (flexible, intelligent) and activities aimed at using knowledge and
innovation. The objectives of the study are to identify the "stem-education™ endpoint through the use of
electronic and collective technologies , which become more massive and effective, and through the use
of natural, engineering and maternal education. It is no coincidence that this concept is documented
in the Europe 2020 Strategy: Smart Growth Strategy, which includes the development of an economy
based on knowledge and innovation , fosters sustainable growth, more efficient use of resources, and
inclusive growth and strengthening of high employment. Countries such as the United States, China,
Australia, the United Kingdom, Israel, and Singapore carry out state-of-the-art stem-education
programs. The methodological basis of the study is systematic, structural, axiological, synergetic
methods and approaches that have allowed disclosing stem -education as the leading trend in the
world of educational space . Conclusion - It is proved that stem-education is an innovation that
combines the traditions of natural and mathematical education , is based on the principles of
fundamentalism and knowledge -based, combining technological, organizational, material and
technical resources and human capital. As a result of the development of stem-education at the
expense of ICT, business processes, governance, and management reform are undergoing change,
leading to economic, social and managerial processes at a higher level in some of those societies .
Smart society is a new quality of society in which the combination of the use of new technologies will
allow people to improve the quality of their lives . This article presents philosophical and educational
reflection of smart -society as a new model of the information society and presents its impact on
human (intellectual) capital. It reveals timeliness of this topic, which is innovative and hardly
developed. It analyses international experience in establishment and growth of smart -society and
dimensions of axiological field of smart-society, which is based on axiological matrix of information
and knowledge , which are considered and being civilized dimensions of modern society . The main
idea is to prove the evolution of the information society to smart -society and the possibility of
establishment of smart-society in Ukraine. The analysis of smart-society formation was made and its
characteristics were defined , which claims priority role in the world information space formation and
contribute to the competitiveness of Ukraine in the international information space .

Keywords: smart-society, stem-education, sustainable growth, human capital, intellectual capital,
information, knowledge, education, knowledge economy

Introduction. disciplines that correspond to the qualification
The existing system of education does not  characteristic of the specialty. Not enough
determine the factor of self-education as  attention is paid to the motivation for mastering
educating one. The trainee is overloaded with a  the work program of a specific discipline for
huge information flow. This flow is determined practical activities. When drawing up work
by the number and volume of educational programs for academic disciplines, there is no
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focus on the learner's interest in the constant
systematic replenishment of his knowledge.

In each academic discipline there are
separate obligatory blocks. Such blocks can be:
lectures, laboratory works, practical or seminar
classes, course project or work, exam, test or test
work. In the existing educational system, the
teacher combines teaching and monitoring
functions. At the same time, controlling
functions begin to prevail over the main learning
functions. The exam or test is the "whip" with
which the trainee is loaded with all five blocks.
So it is the "whip"”, which restrains the
individuality of the student. The question
appears: "How to transform the necessity of
education in general and self-education in
particular, into one of pleasant, not compulsory
tasks?"

This question can be solved if we allow the
student to determine what to study and how to
learn. A teacher is relieved from the function of
coercion and control of the learning process and
give him the opportunity to pay more attention
to the learning function.

2.Analysis of literary
statement of the problem.

The use of progressive learning tests
provides students with feedback at the level of
their professional research. Peer-assisted training

sources and

and the achievement of the professional
competence of education are becoming
increasingly  important in  education [1].

Although the progressiveness of tests has been
proven as a tool for direct and feedback to
students, there is currently no fixed progress of
tests that were created in collaboration with
students focused on competence in education. In
this study, the extent to which students can be
included in the development of a progress test
and demonstrates that aspects of knowledge
related to their competence can be depicted on
the basis of a competence test.

A two-level project with 144 questions
(multiple-choice  questions  MCQs)  was
introduced and several alternative answers to
each of them are proposed. It covered a group of
medical subjects and a group of areas of
competence. The project was carried out by three
expert groups. A total of 31 students from seven
medical schools in Germany took an active part
in this event.

The assessments were analyzed for the
general test and differentiated according to
thematic groups and areas of competence. A
subsequent review and analysis showed that the
students’ answers to the MCQs were of high

quality and content regarding the verification of
statistical criteria. It was also proposed to form a
competence test on the Internet. The
disadvantage of the development is that the
proposed system does not identify gaps in the
knowledge of a particular discipline.
The paper [2] presents a report on the use of the
method of knowledge assessment in the context
of studying problems on the basis of the
curricula of higher education institutions. This is
the so-called test of progress. It is a sample of
comprehensive knowledge in all fields of
medicine. Its content reflects the ultimate goals
of the curriculum. The test is periodically
provided to students in accordance with the
curriculum and the program, regardless of their
year of study. The format excluded the
opportunity for students to prepare themselves
specifically, therefore, prevented frequent
undesirable effects of objective tests, such as
memorizing facts and interfering with groups of
functioning. Many years of experience show that
this format of testing works effectively. Its
disadvantage is the lack of post-test analysis of
the undigested material by students.

Increasingly, it is used to test the progress of
knowledge in the field of medical education [3].
Testing is used in many cases and with several
formats to reflect the diversity of curricula and
evaluation objectives. The bulk of the test
progress is based on the literature known today.
The disadvantage of the system is the abundance
of options and programs offered for testing. A
student may find it difficult to choose.

The article [4] reports on the ongoing
evaluation of the computer system (CEOTS) for
the assessment of spoken English among
Chinese university students. The automated
system offers the only solution to the problem of
negative feedback, the development of
technologies necessary to meet current needs
makes this study promising, but not solvable in
the near future. The disadvantage is the
unfinished research and the need to modernize
existing computer systems.

The study, [5] was conducted in a bilingual
environment, and is aimed at determining the
level of training as one of the characteristics of
the tested person. The study is aimed at finding a
possible correlation between any of the eight
types of information in the theory of M.
Gardner and conducting EAP tests. 122 men,
university students of the second year were
selected as participants in the study. They were
waiting for the final EAP exam and filled out a
questionnaire for multiple researches. The
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glasses tested in the EAP exam correlated with
their multiple information. The result did not
demonstrate  any  statistically  significant
difference between conducting EAP tests and
any type of interviews; however, a positive
correlation was observed among the eight types
of the information itself, showing that all types
of information are equally important and should
be taken into account in dealing with the EFL
context.

The current debate on the use of information
and communication technology (ICT) [6] drew
attention to the profiles and objectives of using
ICT in schools. This study aims to identify the
profiles of students using ICTs based on studies
of the Norwegian International Computer and
Information Literacy (ICILS) 2013 data (N =
2426). In order to study ICT usage profiles in
schools and at home for various purposes such
as recreation, research, information exchange
and social communication, a person-centered
approach and a hidden profile analysis have been
chosen.

The aim of the study [7] was to evaluate the
psychometric  properties of the Internet
Addiction Test (IAT) with 20 elements among a
sample of 659 Italian university students
enrolled in several degree courses at the same
university. As a result of factor analysis, the
Pearson correlations indicated that two factor
models satisfied the criteria of a convergent and
divergent regularity. This study confirms that
IAT is an acceptable and reliable tool for
measuring Internet addiction.
The need to provide low-cost learning
technologies, such as laptops or tablets in
developing countries to bridge the digital divide,
was analyzed by previous studies. For this aim,
the Thai government launched the "One Tablet
PC At the Daughter Element" (OTPC) and
distributed 800,000 tablet computers among
students nationwide in 2012. [8].

Empirical evidence of limitations in the
effectiveness of using a tablet computer in the
classroom is obtained. The acquisition of
knowledge by students when using a tablet
computer was studied. Two classes and 213
students in economically deprived areas of
Northern Thailand have been studied. Data
collection was based on questionnaires filled by
students with the help of their teachers. The
results showed that there were key differences in
responses regarding gender of students and
initial locations (urban residents compared to
rural). Girls had a higher visual style of learning
(M = 4.23) than boys (M = 3.96). Rural students

showed more competitiveness and higher levels
of anxiety to use the tablet (M = 1.71) than urban
students (M = 1.33).

The purpose of the study [9] is to study the
technology of communication satisfaction, as
well as the perception of competence in textual
transmission. The technology of a controlled poll
conducted through the exchange of text
messages was polled by 329 college students in
the US and Japan using the Internet. The results
show that those who use managed cognitive
technologies will feel this channel as sufficient.
In addition, technology-driven is positively
associated with the satisfaction of text
messaging, as well as the competence in the
exchange of text messages in terms of efficiency
through groups.

The study [10] determines the factors that
influence the intention of continuing bachelor
students to use blogs to study the course of
information management systems. A cross-
sectional private survey was used to collect
applicable data from 108 undergraduate students
at a Canadian university. The results indicate
that the perceived self-efficacy of personal
expectation of the outcome and the perceived
support for improving social ties are suitable
antecedents to the initial adoption by students of
using the blog for study. The internal
motivational factor, perceived as a gaming one,
has a significant effect of using the duration of
the students blog to study.

The article [11] presents the results of a
study of the quality of student responses to tests,
depending on their preparation. In a group of
students, standardized tests are harmful. The best
students on average have the worst results of
standardized tests. These conclusions are based
on the results of an experiment conducted among
4,300 high school students in Kazakhstan. A
comparison of student scores on standardized
tests used for secondary school is made.
Students are eligible to receive state grants for
higher education funding, with the same scores
as students controlled by a specially designed
test to measure skills such as problem solving,
critical thinking and the student's 1Q level. Then,
using a random sample of 182 students
participating in the experiment, other ways to
determine the intellectual abilities of the student
are analyzed. It is found that the number of
books at home and the level of English are
qualitative precursors of the student's intellectual
abilities, which is consistent with the findings
obtained in other countries. Therefore,
universities are encouraged to consider these
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characteristics admission to the
university.

The article [12] analyzes the influence of the
model of "personality-oriented» pedagogy, in
which students use an independent approach to
study the material using information systems in
the introductory course, with pre-established
deadlines for conducting lectures and exams.

This new paradigm was implemented in
several sections of the introductory course of
information systems for two semesters of time.
According to the new model, the textbooks were
used to help students master the material; all
other materials were available through the
Internet. Exams were given using a practical
package of targeted online testing. It included
multiple choices from True / False answers to
the student's choice when testing. This approach
allowed us to establish the degree of mastering
and understanding the conceptual part of the
course.

The students' anonymous survey was used
to obtain the results of their perception of the
level of training that took place within the new
paradigm, as well as to determine the degree of
student satisfaction with the design course and
pre- / post-test.

An analysis of previous studies has made it
possible to establish a general drawback of
previously used computer testing systems. Such
a shortcoming is the lack of the ability to

during

in order to increase the volume of his knowledge
in this discipline.

The aim of the work is the development of
an expert training and monitoring system for
assessing knowledge that determines specific
gaps in the learning of the material for the

trainees and proposes to fill the missing
knowledge from their own base.

3. Objectives of the study:

Analyze and highlight common

shortcomings in existing systems for assessing
students' knowledge;

Form a program of expert assessment of
knowledge.

4. Materials and methods of research.

When researching by induction, the
principles of teaching students system are
formulated.

5. Results of the research

To reduce the amount of student load and
grant him the right to determine the desired type
of training, it is proposed to fill each of the five
allocated blocks with questions from adjacent
blocks. So, for example, the block 1 - lectures
should contain the questions of block 2 -
laboratory works, block 3 - practical and seminar
classes, block 4 - course project or work,
calculation and graphic work; block 5 - exam,
test or credit, figure 1.1. Filling each block with
guestions of other blocks ensures the availability
in each training block of questions guaranteeing

determine not only the volume of the learned  the  performance of the qualification
material of the studied subject, but also to tell characteristic of the specialty.
the student what exactly he needs to study again
QUALIFICATION CHARACTERISTICS
2 2 1 2 2 1 2 3 2 2
L1 | 2] 2 |4 [ 5]
a 5 a 5 a 5 1 5 a 5

Figure 1 - Block diagram of the knowledge assessment program

After such methodical preparation the
student is given the right to choose one of five
obligatory educational blocks at his own will.

Thus, the student's workload is reduced fourfold
without affecting his professional training. The
student is entitled to choose one of the proposed
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integrated blocks, which most corresponds to his
creative individuality. When the choice is made
independently without pressure from outside,
then training becomes a pleasant necessity. A
supervisory function is removed from the
teacher. The liberated more than four times the
time interval can be filled with other kinds of
spiritual or physical development of the
personality not only of the student, but also of
the teacher. Therefore, the ideology described
above is based on the development of an expert
training system (ETS).

The result of using ETS is the lack of
pressure of the teacher's authority on the
student's personality, the independent choice of
topics and the excellent knowledge of the
course, since the "3" and 4 "scores are an
analogy of a flown up pilot who does not know
how to land an airplane with passengers, or a
surgeon who cut , but not able to sew.

In addition, the ETS unloads the student; it
still frees the teacher from having to re-read the
texts of already written and recognized
textbooks on the lectures. These texts are

preliminarily identified in the database and the
knowledge base of the ETS. The teacher has the
opportunity to devote more time in classroom
meetings with students to the results of his and
other modern scientific achievements. Now the
work of the teacher will be evaluated not for the
conscientious and most complete presentation of
the material of the textbooks of other scientists,
since for the presentation of this material the
reward has already been received once by the
authors of the textbooks.

6. Conclusions

1. There is a lack of existing systems for
assessing the level of knowledge of students -
the lack of the ability to determine not only the
amount of material learned in the subject
studied, but also a list of specific topics for re-
examination after the assessment.

2. The program of expert evaluation of
knowledge in the form of a flowchart with the
selected blocks of knowledge, tasks and skills is
created, which allows the teaching staff to use it
in the context of a separate academic discipline.
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EKCIIEPTHA KOMITI’IOTEPHA OLIHKA 3HAHb

AHOTallisgs. AKTyaJdbHICTh TeMH IOCITIDKCHHS TOJATaE y BiICYTHOCTI MOXMJIMBOCTI BHU3HAYHUTH 00CAT
3aCBOEHOTO MaTepiay MpeaMeTa, 0 BUBYAETHCSA, IO HE TO3BOJISIE CTYACHTY 3PO3YMITH, IO OTPIOHO BUBYUTH
MOBTOPHO, 1100 MiIBUINATH OOCAT CBOIX 3HAHb 3 AaHOl auciuLIiHk. ['0OJl0OBHA MeTa CTaTrTi — po3podOKa
€KCIIePTHOI HaBYaJIbHOI Ta KOHTPOJIOKOYOI CHCTEMH OIIIHKM 3HaHb, 110 BU3HAYA€ KOHKPETHI MpPOTAMHU B
3aCBOEHHI MaTepially y4HEM 1 MPONOHY€ 3allOBHUTH MPOTAJIMHU 3HaHb 3 BJIaCHOT 0a3u. 3aBIaHHs A0CTiKEeHHSI:
MpoaHai3yBaTH 1 BUAUIMTH 3arajibHi HEJONIKM B ICHYIOYHMX CHCTEMax OI[IHKM 3HaHb CTYJICHTIB; C(OpPMyBaTh
mporpamy eKcrepTHol ouiHKM 3HaHb. MertomoJorisi. IIpu mocnimkeHHi MeronoM iHAYKUIT copMynboBaHi
MIPUHIMIKN CUCTEMH HaBYaHHS CTYJEHTIB, L0 JIO3BOJIMJIO BCTAHOBHTH HEIOJIK ICHYFOUMX CHCTEM OI[IHIOBAHHS
piBHSI 3HaHb CTY/AEHTIB 1, HA MiJCTaBI IBOTO, 3aIPOINOHYBAaTH HOBY IPOTpaMy €KCHEPTHOI OIHKM 3HaHb Y
BUTTSI ONOK-cxeMmu. Pe3ynbTaTn mociaizkennsi. Po3po6ineHo ekcriepTHy HaBYaJIbHY CHCTEMY OLIHKH 3HaHb,
10 BU3HAa4Ya€ KOHKPETHI IPOTAJIMHY B 3aCBOEHHI MaTepialty, J03BOJIsl€ BU3HAYNTH 1 3aTIOBHUTH BiJICYTHI 3HAHHS
CTyneHTy 3 BrmacHOi 0Oa3u. CdopmoBaHa mporpama eKCIIePTHOI OIIHKM 3HaHb Yy BHTISAAL OJOK-CXeMH 3
BUJUICHUMH OJIOKaMH 3HaHb, 3aBIaHb, YMiHb, fKa JO3BOJSI€ BHKIAJAI[bKOMY CKJIaJy BHKOPHUCTOBYBAaTH 1i B
po3pi3i okpeMoi HaBYAIBHOI MUCIMILTIHA. BUCHOBKHU. BCTaHOBIIEHO HEMOJIK iICHYIOUMX CHCTEM OLIHIOBAaHHS
PIBHSI 3HaHb CTYJICHTIB — BIJICYTHICTh MOITMBOCTI BU3HAYHUTH HE TLILKU 00CAT 3aCBOEHOTO MaTepialy npeMera,
10 BHUBYAETHCS, & i Mepeslik KOHKPETHUX TeM Uil MOBTOPHOTO BHUBYEHHS MICIsS MPOBEIEHOTO OLIHIOBAHHS.
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CdopmoBaro mporpaMy €KCIEpTHOI OIIHKH 3HAaHb Yy BUTIIAAI ONOK-CXEeMH 3 BHIUICHUMH OJOKaMH 3HAHb,
3aBlaHb, yMiHb, SIKa JIO3BOJISIE BUKJIANAIBKOMY CKJIaJy BHUKOPUCTOBYBATH ii B po3pi3i OKpeMOi HaBYAIBHOL
JIMCLUILIIHM.
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3KCIHEPTHAS KOMITBIOTEPHAS OIIEHKA 3HAHUM

AHHOTanMsl. AKTYaJIbHOCTb TeMbI HCCIEIOBaHHS COCTOMT B OTCYTCTBUH BO3MOXKHOCTH OIPEHEIHTh
00BEeM YCBOGHHOTO MaTepHaja U3y4aeMoro MpeaIMeTa, 4To He MO3BOJISIET CTYACHTY MOHATh, YTO HYKHO U3Y4UTh
MOBTOPHO, 4YTOOBI TOBBICHUTH OOBEM CBOMX 3HAHMH 1O JMaHHOW aucnuIuiMHe. [JIaBHas Uedb CTaTbH —
pa3paboTka HKCIepTHOH oOydwaromied M KOHTPOJIMPYIOUIEH CHCTEMBI OLEHKH 3HAHWH, ONpenesstomen
KOHKPETHBIE IPOOEIbl B yCBOEHHH MaTepuaiia 00yJaeMbIM M Ipesiaraomias BOCIOIHUTD HeJOCTAIOIINE 3HAHUS
n3 coOCTBeHHOM Oa3pl. 3ajaum HMccAeJOBAHMSI: IPOAHATM3UPOBATh W BBHIACIUTH OOIIME HENOCTATKH B
CYIIECTBYIOIINX CHCTEMaX OLIEHKH 3HAHWH CTYIEHTOB; c()OPMHUPOBATH NPOTPaMMy SKCIEPTHON OLICHKH 3HAHMH.
MetoaoJsiorusi. Ilpu mcciaenoBaHWM METOAOM HHIYKIMH COOPMYIMPOBAHBI NPUHIMUIBI CHCTEMBI OOydYeHHS
CTYZIEHTOB, YTO ITO3BOJIMJIO YCTAHOBUTH HEJOCTATOK CYMIECTBYIOIIMX CHCTEM OLICHWBAaHWSA YPOBHS 3HAHUH
CTYZIEHTOB ¥, Ha OCHOBAHUH 3TOT0, IPEATI0KNUTh HOBYIO IIPOTPaMMy JKCIIEPTHON OLIEHKH 3HaHUil B BHiE OJIOK-
cxembl. Pe3yabTaThl McciaeqoBaHus. PaspaGorana skcmepTHas oOydaromias CHUCTEMa OICHKM 3HAHMH,
onpenesonas KOHKpeTHbIE MpoOeNbl B YCBOGHHM MaTepHaia, I103BOJIIET OIpPENeNUTh M BOCHOJIHHUTH
HEJIOCTAloUINe 3HAaHMs CTYJCHTY M3 coOcTBeHHOM 0a3pl. CopMupoBaHa NporpamMMa SKCIEPTHON OLEHKH
3HaHUW B BHJE OJIOK-CXEMBI C BBIICJICHHBIMU OJIOKAaMM 3HaHWi, 3aaad, yMeHHH, KOTOpas I03BOJISIET
MPENo/iaBaTeIbCKOMY COCTaBY HCIIONIB30BATh €€ B pa3pe3e OTAEIbHON Y4eOHOW ANCIIIUTHHEL.

BbiBoabl. YCTaHOBIIEH HENOCTATOK CYLIECTBYIOIIMX CHUCTEM OLICHUBAHWS YPOBHSI 3HAHUH CTYAEHTOB —
OTCYTCTBUE BO3MOXXHOCTH OIPEIEIUTh HE TOJBKO 00BbEM YCBOEHHOI'O MaTepHajia U3ydaeMoro npeaMera, HO |
nepedeHb KOHKPETHBIX TE€M Ul TOBTOPHOTO HM3Y4EHHs IOCIe NMpoBeneHHOro oreHuBaHus. CdopmupoBana
MIpOTrpaMMa HKCIIEPTHOH OIEHKH 3HAHUH B BU/E OJIOK-CXEMBI C BBIACTICHHBIMU OJOKaMM 3HaHMH, 337a4, yMEHHH,
KOTOpasl TO3BOJIAET IIPENOJABATENILCKOMY COCTaBy HCIONb30BaTh €€ B pas3pe3e OTAENbHOH y4eOHOU
JVCLUTIINHBL

Ki1roueBble c10Ba: OIlcHKA 3HAHHUH, OJIOK-CXeMa, KOMIIBIOTEPHAs! OLIEHKA, IPOrpaMMa 3KCIIEPTHON OIICHKH.
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