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THE ROLE OF STEM EDUCATION IN THE FORMATION OF SKILLS OF THE 21ST CENTURY
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POJIb CTEIEHHOI'O OBPA30BAHUS B ®OPMHUPOBAHHNHN HABBIKOB XXI BEKA

Abstract. The post-industrial society we live in requires people to acquire more skills in addition to
knowledge. The article discusses the STEM (Science, Technology, Engineering, Math) method of education,
which is important for the development of industrial society in a globalizing world, and its application in secondary
schools in Azerbaijan. Today, there is a great need to develop education so that every member of society can live
in a better future. To achieve this, teachers need to work with new and well-equipped teaching methods. The article
substantiates the importance of including STEAM-based lessons in the teaching process in the formation of 21st
century skills. The article also offers suggestions for the training of pedagogues-technologists who play an
important role in the implementation of STEAM-based lessons.

Annoranus. [locTuHAyCTpHATBHOE OOILICCTBO, B KOTOPOM MBI JKHUBEM, TpeOyeT OT JI0AeH mpuoOpeTaTh
Oonplie HABBIKOB B [IOTIONIHEHWE K 3HaHWSAM. B crathe paccmarpuBaercs Mmeron obyuenums STEM (Hayka,
TCXHOJIOTUsA, WHXXCHCPUA, MaTeMaTI/II(a), KOTOpLII71 BAXCH U1 pPAa3BUTHA HWHAYCTPHAJIBHOTO 06H.IeCTBa B
rio0anm3upyoIeMcs MUpe, U ero IPUMEHEHHE B CPEeOHHX IMIKoiax B A3sepOaimkane. CeromHs CyIIECTBYET
OrpomMHast H€06XO,I[I/IMOCTL B pa3BUTUU O6pa3OBaHI/I$[, YTOOBI Ka)KZ[LIﬁ YJICH 06HI€CTB8. MOTI' )KUTb B JIy4lICM
6ynyu_[eM. Y1oOBI AOCTUYb OTOTO, YUUTCIIA HOJLKHBI pa6OTaTb C HOBBIMHM U XOpOIIO OCHAIICHHBIMH MCTOJAMU
o0yuenns. B cratbe 000CHOBBIBaETCS BAXKHOCTh BKITIOUCHUS 0CHOBaHHBIX Ha STEAM ypokoB B yueOHBIH mporiecc
npu QopmupoBanuu HaBbikoB XXI Beka. B crarhe Takke mnpeaiaraloTcsl NpPEAJIOKEHHsS IO IOJIrOTOBKE

MeIaroroB-TeXHOJIOT 0B, UTPAIOIINX BAKHYIO POJIb B pean3anny ypokoB Ha 6aze STEAM.
Keywords: The 21st Century Skills, STEM Education, STEAM Based Classes, Engineering Skills,

Mathematics

Kmouesvie cnosa: Hasviku 21-20 éexa, STEM Education, Knaccot na 6ase STEAM, Unocenepnvie Hagviku,
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Introduction. The «State Strategy for the
Development of Education in the Republic of
Azerbaijan» approved in our country in 2013 has
created ample opportunities for the integration of our
country's education system into the world education
system. The goal of this strategy, which covers five
strategic areas, is to create an education system in the
country that has a leading position among the world's
countries in terms of quality results and coverage, with
infrastructure based on qualified educators and the
latest technologies. Implementation of the strategy will
ensure the emergence of a knowledge-based economy
in the country, the formation of an information society
and sustainable development of the country [2]. Today,
a lot of work has been done to implement the strategic
lines envisaged in the order. New projects have been
developed to enable education to be integrated into life,
educational experiences of developed countries have
been studied, and innovative training models based on
international experience have been developed and
applied. The implementation of competency-based
training programs and projects in accordance with the
requirements of the time is being successfully
continued.

The «Concept of General Education in the
Republic of Azerbaijan (National Curriculum)» [1],
adopted in our country in 2006, changed the approach
to education. In the new educational programs,
interdisciplinary communication was given special
attention, and the application of new pedagogical
technologies was required. Reforms in the field of
education, the application of innovations have created
a need for the training of technologists, engineers and
teachers in the pedagogical field. In order to achieve the
goals, with the support of experienced specialists in
higher education institutions and training centers, the
training of pedagogical and technological personnel
capable of working with new tools and appropriate
mechanisms has begun. Due to all this, the recent work
in the field of education has led to the creation of
competitive modern schools in accordance with the
requirements of the labor market.

The post-industrial society we live in has required
people to acquire more skills in addition to knowledge.
Namely, the development of society will change on the
basis of the skills of the twenty-first century. It is
known that it is more difficult for everyone to acquire
skills than to acquire knowledge. The acquisition of
skills by the growing generation depends on the model



48 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #8(60), 2020

[ |
EESY| |

of education and teacher training. Education is a key
system that gives everyone equal opportunities for a
successful future. Education also plays an important
role in making the younger generation useful to society.
The problem of raising a competitive person who meets
the requirements of the world of the future is an area
that is given more attention in developed and
developing countries. The teaching process has already
begun to give preference to technology to increase the
level of achievement of each student and provide a
better foundation for their future careers. The
competition between science and technology around
the world has revealed the importance of engineering
skills in humans. In terms of skills development in the
21st century, the quality of education has improved in
the United States, Israel, the United Kingdom, Finland,
Germany, Korea, and many other countries where an
education model based on the interaction of science,
technology, engineering, and mathematics has been
applied.

The «STEAM Azerbaijan» project of the Ministry
of Education of the Republic of Azerbaijan has been
implemented in our country since the 2019-2020
academic year [6]. The STEAM education method
involves the combined teaching of five core disciplines.
Based on the idea of joint and integrated teaching of
Science, Technology, Engineering, Art, Mathematics,
STEAM education is realized through interdisciplinary
integration and project-based learning in solving
problems methodology of everyday life.

1. Today, there are many of our teachers who
have achieved high quality indicators by moving from
standard teaching models to non-standard teaching
models. 1 can say with confidence that it is very
important for us to share our knowledge and experience
with other teachers around the world. This will not only
help us develop professionally, but also pave the way
for the successful continuation of our mission.

2. Research methods. To start STEM classes,
you need to start with teacher training. For this purpose,
20 teachers teaching mathematics, physics, chemistry,
biology and technology in SABAH groups were
involved in a two-week training. The training was held
at the STEAM Center of the Ministry of Education of
the Republic of Azerbaijan. What knowledge and skills
did the teachers gain from the training?

3. The interdisciplinary relationship that forms
the basis of STEAM combines two or more subjects
into one activity. Interdisciplinary communication is a
teaching approach that consciously combines several
subjects to explore a topic, issue, problem, or
experience.

The training process is based on the teaching of
Project-Based Learning, Microbit and 3D Cad
Modeling modules. In the first module, teachers
received detailed information about the role of STEAM
in education, its features, STEAM teacher and student.
It was found that STEAM seeks to solve real-life
problems by organizing project-based learning as the
basis of education. This educational methodology is the
creation of project products, models, prototypes in
various forms based on the ideas of students. In this

case, the search for different solutions to the problem,
creativity, initiative, way of thinking, etc. kept in the
spotlight.

Based on the 4C concept, STEAM education
develops students' 4C skills - Creativity, Collaboration,
Critical Thinking and Communication.

The following learning models are used in
STEAM-based lessons:

* Problem-based learning - PBL;

* Project-based learning - PBL;

* Research-based learning - IBL;

* Design-based learning;

» Game-based learning;

* Analysis-based learning;

* Mobile-based learning;

» Tinkering - learning based on correction by
making small changes.

4. The  engineering  design-based
learning or engineering process at STEAM directs
students to analyze, synthesize, and develop their
thinking skills to solve problems they encounter in
daily life. The engineering design process is a variety
of steps taken to solve a problem, in which students are
given the opportunity to design everything they have or
have not been able to fix. If engineering is about
creating something new, the design process is about
making changes to existing things at the same time.

5. STEM classes also include tutoring
skills. The inculcation of maker skills at school is very
important in the practical application of theoretical
knowledge. The development of mapping will improve
many skills in students:

* Technical skills;

* Manual skills;

* Very good preparation for project-based training;

» Accuracy in measurement;

* Ability to easily apply the laws they learned in
school to a broker.

STEAM-based
qualities in students:

* Collects information freely and purposefully.

* Conducts research and shares its results.

« Skills for future work are formed during school.

+ Participates in scientific design processes to
solve problems.

» Uses Scientific Research and Engineering
Design Processes to solve problems.

* Apply their knowledge, mathematical
knowledge and skills in solving real-life problems is.

» Communicates effectively in written and oral
form.

* Able to evaluate the work and activities of
himself and others.

» Participates in
competitions.

STEAM teacher uses integrated project-based
teaching, effectively organizes teamwork, trains
various professionals, community and community
members, adapts flexibly, is confident, communicative,
creative, critical thinking, continuous education, leader,
innovator, mentor. Other modules in the training
include «Microbity», «What can be done with microbity

lessons shape the following

various  projects and
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(Figure 1), (Figure 2), «Variables», «Conditional
operator», «Periods and coordinates», «Radio and
education»
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Figure 1. Demonstration of temperature change in microbite

O micro:bit @ Home  «f Share

Variables
B Math

I v Advanced

e

= Microsoft

else if

s i @)

else

I,
®

Figure 2. Compass in microbit

Everyone needs to use a microbe, which is a
carrier of information, in solving the problems they face
in everyday life. The inculcation of microbial skills in
students from primary school means the training of
specialists who meet the requirements of the post-
industrial society of our century.

Each case in STEAM should be evaluated.
Diagnostic assessment is conducted at the beginning of
the lesson to determine students' knowledge and skills.
Formative assessment is used to track students'
progress and setbacks towards the implementation of
accepted standards. In this case, it is possible to
eliminate the problems and direct them to the solution
of the problem. Summative assessment is used to
summarize the learning process, use standardized tools,
and measure student achievement.

Research. From the 2019-2020 academic year,
the Ministry of Education has launched the STEAM
project in 42 general education institutions in Baku.
The project is taught in schools starting from the 6th
grade. Unlike the traditional approach to teaching
science and technology, STEAM education shows

students the application of scientific and technical
knowledge in everyday life through practical training.
This approach teaches students engineering skills and
instills them in real-life problem solving. STEAM
subjects prepare students for life, regardless of their
choice of profession [9]. Because of all of this, we hope
that in the years to come, our students will be able to
«Learn to Live!» They will achieve the highest results
by meeting the requirements of the PISA (Program for
International Student Assessment) program.

Hadaf Lyceum, which started operating in our
country in the 2018-2019 academic year, is the first
private lyceum providing STEM + A-based education.
The goal of the Ilyceum is to educate the
KNOWLEDGE Azerbaijanis of the XXI century by
teaching lessons based on the integration of science and
technology based on the principle of «learning by
touch» [10].

In February, | observed 4th grade math classes at
Hadaf Lyceum. One of the lessons | observed was The
Measurement and Construction of Angles. Standards to
be implemented: «4.2.1. Determines length, mass,
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capacity, perimeter, area, angle with the help of
appropriate units and tools. 4.2.5. Solves problems
related to length, mass, capacity, perimeter, area, angle
measurements». The purpose of the lesson is to
«separate angles according to their types and determine
their size. It measures angles accurately with the sun or
with a protractor» [4]. Integration is the Azerbaijani
language and technology. So the students:

» Talks about what they observe, hear and read
(integration Azerbaijani);

*  Manufactures different products (products) by
combining details (integration is technology).

The teacher started the lesson by showing a
video. Such a start aroused the interest of the students
and created activity in them. The students shared their
thoughts about the items in the classroom according to
what they saw in the video.

The teacher then displays a picture of scales,
meters, rulers, and protractors on the board and asks
what they are used for. The children say the devices
were used for measurement. They even answer the
purpose for which each device is used, including
measuring the degree of angles.

Teacher:

— How are angles constructed?

— Can we make an angle?

— How can we build?

— Can we do it?

He directed the students to think with questions
such as, and noted that today's topic is «Measuring and

Constructing Angles». After a brief explanation of the
topic, students showed examples of types of angles.
They thought about the types of corners by opening the
book, the window, the door of the room more or less.
This means the formation of identification skills in
students. The teacher notes that a sun and a protractor
are used to measure and set the angles. It is convenient
to use the sun to measure and set a right angle. A
conveyor can be used to measure and set any angle up
to 180°.

Students perform research first as a group and then
individually. During the study, students were divided
into three groups. Various items were presented to the
groups. Students must identify objects with angles from
the given objects, first estimate the angles, and then
measure and compare them with the protractor and the
sun. Evaluation criteria and time were announced to the
groups. At the end of the time, the groups presented
their work. During the assessment of group work,
rubrics developed on four levels were used. The criteria
included the accuracy of the assignments, the ability to
work in a collaborative process, and the ability to listen
to team members and other peers.

During the creative application phase, students
were given worksheets with angles on them. They first
draw an approximate drawing of the angles, and then
construct the angles using sticks (Figure 3). The trash
is glued to the worksheets using glue. Students'
mathematical skills were assessed for their practical
work (Figure 4).
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Figure 4. Handicrafts of students.

Conclusion. Today, there is a great need to
develop education so that every member of society can
live in a better future. The goal of educators is to
prepare students not only for the final exams, but also
for the future world. They need to shape and develop
their skills for the 21st century and grow as global
citizens. To achieve this, teachers need to work with
new and well-equipped teaching methods. The
approach of the teaching profession must change in
order for today's students to meet the requirements of
the future world and to develop a competitive global
citizen.

Teaching STEM-based lessons requires great
pedagogical skills and methodological training from
teachers. The teacher who teaches such classes must be
able to wuse integrated project-based teaching,
effectively organize teamwork, and involve teachers of
various subjects, including mathematics, physics,
chemistry, biology, and technology in the learning
process..

If subject-oriented education prepares students for
exams and continuation of education, personality-
oriented education should prepare students for life.
Faced with such a dilemma, our schools are supported
by projects implemented by both public and private
institutions.

The STEM-based lessons | observe have great
power in preparing our students for life. Simultaneous
application of the knowledge gained in the training
process, preparation of products necessary for today
creates a basis for our students to choose a future
profession. In the process of application, students face
various problems, which prepares them for life
situations, acquires the ability to solve the problem in

such situations. Great importance is attached to the
application of theoretical knowledge learned in STEM-
based classes. By performing practical tasks, students
witness the application of theoretical knowledge. What
they learn by «touching» it in the process of learning
later becomes life skills. Tasks in design-based,
project-based classes are based on analysis, reasoning,
and especially mathematical knowledge and skills [8].

STEM training, which instills the ability to use
scientific knowledge in solving real-life problems, will
play a major role in the formation of our students'
engineering skills. STEM also develops students'
critical and critical skills such as problem solving,
critical thinking, independent thinking, initiative,
leadership, teamwork, communication, productivity,
creativity, and digital literacy. The STEM-oriented
learning process will enable the trainee to identify their
skills and aspirations in a timely manner. This is very
important in guiding them in the right choice of future
profession and specialty. Thus, STEM-based lessons
will shape the skills of students in the 21st century and
make them the most active participants in the fourth
industrial revolution.

And finally, our observations led us to make the
following suggestions:

1. STEM centers should be established in general
education schools;

2. The training of technologists-teachers teaching
STEM lessons should be accelerated,;

3. STEM centers and laboratories should be
established in teacher training universities.
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COVID-19: INFLUENCE AND ROLE OF MASS MEDIA IN CONDITIONS
OF SELF-ISOLATION OF YOUTH

Ilpanyxuna Anna Baoumosna

O0O0KMOP NCUXONO2UYECKUX HAYK,

npogeccop xaghedpvl coyuanbHol NCUxoI02ul
Canxm-Ilemepbypeckuii I'ymanumapHhwiii ynusepcumem npogcor3os
Huxkugoposa Anacmacusa Braoumupoena

mazucmp kageopsl COYuanrbHol NCUXOI02UU

Canxm-Ilemepbypeckuii I'ymanumapHwiii ynusepcumem npoghcor308

COVID-19: BJIUSIHUE U POJIb CMMU B YCJIOBUAX CAMOU30JISIHUU MOJIOAEXKHA

Summary. This article discusses the role of the media in the self-isolation of young people during the spread
of the Covid-19 pandemic. The media influence all spheres of society and have long been embedded in the social
life of people. However, despite all the cautionary information about Covid-19, which is regularly broadcast on
the Internet and television, the level of self-isolation among Russians remains quite low. Most often on the streets
you can meet young people who continue to lead a normal lifestyle. The reasons for this behavior may be the
characteristics of modern youth (18-40 years): infantilism, civil underdevelopment, etc., as well as objective
reasons: work, helping relatives, etc. The article presents the results of a study on the reasons for non-compliance
with the self-isolation regime by young people, as well as their perception of information about Covid-19 in the
media.

AHHoTanus. B 1anHo# cTaThe paccMOTpeH Bompoc, NOCBAEHHBIN ponn CMU B caMOU30SIMH MOJIOAEKU
B Iepuo/1 pacnpocrpanenus nangeMud Covid-19. CMU oka3bIBalOT BIMsAHUE HA BCE CHEPHI KU3HEAEATETBHOCTH
00IIIeCTBa U YK€ TaBHO BCTPOCHBI B COITUANIbHYIO JKU3HB Jtoiei. OHaK0, HECMOTPS Ha BCIO MPEIOCTEPETAIOIILY IO
uapopmanmio o Covid-19, xortopast perymspHO TpaHciaupyercs B VIHTepHETe W TEJEBHICHHH, YPOBEHD
CaMOM3O0JIAIIUU CPEAU POCCHUAH ocTaércs JOBOJIBHO HU3KUM. an_Ie BCET0 Ha yJIUIIaxX MOXHO BCTPETUTH MOHO}Ié)KB,
KOTOpas TPOAOJDKaeT BeCTH OOBIYHBIN 00pa3 >km3HM. IIprdMHAMHM Takoro MOBENEHHWS MOTYT OBITH Kak
ocobeHHOCTH coBpeMeHHON Monon&xu (18-40 ier): mHpaHTIIN3M, TpakIaHCKas HEJOPA3BUTOCTD U T..., TaK U
00BEKTUBHBIE IMPpUYUHBI: pa60Ta, IIOMOIIlb OJIM3KHAM U T.O. B craTtbe MpeACTaBJICHBI PE3YJIbTAThl UCCIICJOBAHUS,
HOCBHHIéHHI)IC InpuirvHamM HCCO6J'[IOI16HI/I$I pexruMa CaMOU30JsIIUN MOJ'IOI[é)KBIO, a TaKXXe HX BOCHPUATUIO
unpopmanuu o Covid-19 8 CMU.

Key words: Covid-19, young generation, viral distribution, public opinion, media.

Knrouesvie cnosa: Covid-19, monodoe nokonenue, pacnpocmpanenue gupyca, obujecmsennoe mrerue, CMU.

ITocranoBka npoodjiemMbl. Ilannemuss  pocyra u pasiaeduenuit u 1p. [lpopomxaromasics

kopoHnaBupyca COVID-19 paspymiaer Bce oTpaciu
SKOHOMHKH: aBHANEPEBO3KH, TOCTUHUYHBIN OW3HEC,
00IIeCTBEHHOE NHTaHUE, KyJIbTypa, OPTaHU3aIH

nangemust COVID-19 momuepkuBaeT B3aUMOCBSI3b
Hallero COBPEMEHHOTO TIOOATU3UPOBAHHOTO MUPA.
ITockonbKy conMalbHOE AMCTAHIUPOBAHWE B TaKOW
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