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Summary

This article examines the basic princi-
ples of the organization of educational and
methodological work, taking into account
the implementation of interdisciplinary
connections and integration in the context
of the STEAM approach. In modern educa-
tion, the task of combining science, technol-
ogy, engineering, art and mathematics to
ensure the comprehensive development of
Students is becoming increasingly im-
portant. Through the analysis of key princi-
ples such as a holistic approach, flexibility
and individualization, partnership and col-
laboration, practical orientation and the
creation of a stimulating educational envi-
ronment, the article highlights the main
principles that contribute to the effective
implementation of interdisciplinary commu-
nication and integration in the context of
the STEAM approach. The BioArtAttack
2,3D method is an innovative approach to
teaching biology and natural sciences,
aimed at developing students' key skills.
This  method actively uses  three-
dimensional models, visual materials and
interactive tasks to create a learning envi-
ronment conducive to the development of
logical, objective and analytical thinking.
The approach is aimed at creating condi-
tions for the development of creative think-
ing, research skills and preparing students
for successful adaptation in the modern in-
Jformation society.

Key words: STEAM, Bioartattack
2,3d, interdisciplinary communication, in-
tegration, stimulating educational environ-
ment, teachers, professional development.

Introduction. Modern education is
increasingly focused on an integrated ap-
proach to learning, including the integration
of sciences and arts. One of the most effec-

tive strategies in this context is the STEAM
approach, which combines science, tech-
nology, engineering, art, and mathematics.
The implementation of interdisciplinary
connections and integration in the class-
room is becoming a key element of modern
educational and methodological work, with
which many teachers have difficulty devel-
oping lessons using elements of STEM
learning and, in particular, using 2.3D mod-
eling [1, pp.150-156]. Understanding the
basic principles allows the teacher to build
a holistic picture of the educational process,
optimize the learning process, keep up with
the times, overcome difficulties and devel-
op professionalism. Studying the principles
helps answer key questions: what specific
principles underlie STEAM education, how
the BioArtAttack 2.3D method promotes
the development of various skills among
students, what difficulties may arise when
implementing the STEAM approach and
how to overcome them, how to evaluate the
effectiveness of using the STEAM ap-
proach and the BioArtAttack 2.3D method.

Materials and methods. STEAM
education in the 7th grade makes learning
more visual, develops curiosity and forms a
positive attitude towards learning. Using
experiments, projects, and models allows
children to better understand complex sci-
entific concepts. The STEAM approach
encourages children to ask questions and
look for answers.

The authors believe that the develop-
ment of the STEAM approach in education
should develop in a logical chain of interre-
lated sections.

The main principles of the organiza-
tion of educational and methodological
work on the implementation of interdisci-
plinary connections and integration in the
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context of the STEAM approach are: holis-
tic approach; flexibility and individualiza-
tion; partnership and cooperation; creation
of a stimulating educational environment;
development of creative thinking [2, 49-
50]. To organize a study of the effective-
ness of the developed principles of
"STEAM in biology class", an experimental
group of students aged 12-13 years of 7th
grade (25 people) was organized on the ba-
sis of the KSU Regional Multidisciplinary
Boarding School for Gifted Children. The
study was conducted from January 2024 to
May 2024.

Results and discussion. In order to
confirm the effectiveness of STEAM prin-
ciples in biology, a study was conducted
among 7th graders of the lyceum.

Basic principles:

1.Holistic approach - "Introduction",
the organization of educational and method-
ological work should be based on a holistic
approach to learning, including the integra-
tion of knowledge and skills from various
fields of knowledge. It is important to strive
to combine subjects not only at the level of
content, but also at the level of teaching
methods and assessment of academic per-
formance.

2. Flexibility and individualization -
Educational and methodological work
should be flexible and adapted to the indi-
vidual needs and characteristics of students.
This implies the possibility of choosing dif-
ferent ways to achieve educational goals
and taking into account the interests of each
student. A separate group can identify a
number of active learning methods that
solve the problem of forming the skill of
critical information selection. The recom-
mended forms of organizing work in the
lesson for solving this problem are: recep-
tion "Hour X", "Jigsaw", "Scientific labora-
tory", "Delayed guessing" [1, pp. 150-156].
For example, the "Hour X" method. Educa-
tional materials on the topic of the lesson
are prepared for students, but from different
sources: textbooks, popular science litera-
ture, Internet resources. Students are asked
a problematic question on the topic of the
lesson, and the time frame for working with
information sources is determined. At the
end of the time, a conditional signal is giv-
en, hour X comes, when the students must

give an answer to the question or questions
posed.

3. Partnership and cooperation - The
realization of interdisciplinary connections
and integration requires close cooperation
between teachers of various subjects. It is
important to create partnerships and share
experiences, which contributes to a more
effective integration of knowledge. For ex-
ample, when integrated with the optional
course "Fundamentals of Robotics", stu-
dents can print three-dimensional models
for biology lessons on a 3D printer.: struc-
tural elements of DNA and RNA, compo-
nents of plant and animal cells, models of
viruses, bacteria, protozoa. This allows bi-
ology lessons to be clear, vivid, and memo-
rable, and students will gain engineering
competencies during the project. Thus, edu-
cational and methodological work should
focus on the practical application of
knowledge, which includes the use of pro-
ject work, laboratory experiments, case
studies and other forms of active learning,
allowing students to apply the knowledge
gained in practice, that is, to solve real
problems and develop teamwork and crea-
tive thinking skills.

4. Creating a stimulating educational
environment - An important principle is to
create a stimulating educational environ-
ment that promotes creativity, research and
self-development of students [3].

Currently, many teachers have ad-
vanced knowledge in the field of applica-
tion for the formation of research skills of
information and communication technolo-
gies. For example, they prepare interactive
tasks  using the  portal. https://
learningapps.org /. The portal provides con-
venient templates for developing tasks for
logical matches, knowledge of subject ter-
minology, classification, sorting by any fea-
ture or combination of features, using game
technologies, using video and audio con-
tent. It's also easy to find the right task, and
if you don't have one, you can develop it
yourself. Popular and other resources such
as  https://bilimland  kz/ru,  https://
quizizz.com,  https://kahoot.it,  https://
quizlet.com. They have a large list of ready-
made resources for lessons, which include
organizing a space for working in groups
and individually [4].
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5. Developing creative thinking - The
STEAM approach aims to develop creative
thinking among students. The updated biol-
ogy curriculum includes the study of bio-
technology, but this knowledge will only
become competencies when students apply
the elements of biotechnology themselves.
For example, the fermentation of milk us-
ing acidophilic bacteria at home. This can
be organized as an advance homework as-
signment.

From the discipline of STDM to inte-
gration, many methods have been used, it is
not only about the integration of disci-
plines, but also about the appropriate teach-
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ing methods of each discipline. Thus, com-
mon methods that can be used in different
disciplines are "project-based learning, sci-
entific research, and modeling." Therefore,
this type of structured integration of disci-
plines using these methods can allow teach-
ers to focus on their core disciplines with-
out missing any of their features [5].

Of all these principles, the principle
of developing creative thinking was used in
biology lessons in the classroom.

Figure 1 shows the use of the Bio-
ArtAttack 2,3D method in biology lessons
in 7th grade "The internal structure of a
spider" - the work of student No. 14
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Figure 1. "The internal structure of the spider" - the work of student No. 14

Using the BioArtAttack 2,3D method in bi-
ology lessons promotes the development of
imagination. This allows students to visual-
ize internal processes that are usually hidden
from view. The method stimulates the imag-
ination, encouraging them to imagine how
the individual organs and systems of the spi-
der work, how they interact with each other
and with the environment.

Emotional intelligence is also develop-
ing: understanding the internal structure of
an animal increases awareness of the fragili-
ty of life and the importance of caring for
nature.

The ability to innovate is also stimulat-
ed: by analyzing the image, students look for
new ways to solve problems, for example,
analyzing a three-dimensional model of a

spider, a student can not only study the
structure of its organs, but also figure out
how to improve the strength of the web or
create a new material that mimics its proper-
ties.

The student examines the smallest
parts of the natural world that can only be
seen through a microscope: for example, the
internal structure of a spider (Figure 1).
Practical and laboratory work using the Bio-
ArtAttack 2,3D method becomes the center
of creativity, as colored pencils and paints
can be used as tools and devices that allow
children to make wonderful discoveries, and
teachers to create more exciting and effec-
tive lessons, as well as to identify the indi-
vidual characteristics of each student.
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Figure 2 shows the use of the Bio-
ArtAttack 2,3D method in biology lessons
in 7th grade "Chameleon structure" - the
work of student No. 11

In Figure 2, the BioArtAttack 2,3D
method, applied to the study of chameleon,
opens up an amazing world of adaptation
and survival for students.

Visualization of the inner world. A
vivid and detailed drawing of a chameleon
created using this technique allows students
to literally look inside this mysterious ani-
mal. They see how his organs work, how
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the process of respiration, digestion and
blood circulation takes place. Such visuali-
zation greatly facilitates the understanding
of complex biological processes and makes
them more interesting.

The development of creative think-
ing. By recreating the chameleon's internal
structure on paper, students use their imagi-
nation. They represent how certain organs
function, how an animal uses them to sur-
vive in its habitat. It stimulates creative
thinking and helps to develop the ability to
think abstractly.
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Figure 2. "The structure of the chameleon" - the work of student No. 11

Understanding Adaptation - By stud-
ying the chameleon's structure, students will
learn about its unique adaptations that allow
it to survive in difficult rainforest conditions.
For example, they can understand how his
long tongue works, allowing him to catch
insects at a great distance, or how his skin
color changes to disguise himself. This helps
to form a deep understanding of the princi-
ples of evolution and adaptation of living
organisms.

All this contributes to the develop-
ment of logical, objective and analytical
thinking skills [6, p.336].

Conclusion. Art can be a great way
to visualize something that may seem com-
plicated or difficult to understand [6, p.336].

BioArtAttack 2.3D combines multiple
modes of research and reasoning that arise
from multiple disciplines such as STEM and
STEAM, art, and design, with the goal of
exploring multiple ways students solve and
approach problems. The effectiveness of
using 2.3D modeling in the educational pro-
cess can be achieved by organizing feed-
back. Monitor students' reactions, conduct
questionnaires and discussions to understand
which aspects of working with technology
can be improved or supplemented [7].

The introduction of the STEAM ap-
proach into the educational process requires
a systematic and comprehensive approach
based on well-defined principles. The princi-
ples ples proposed in this paper for organiz-
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ing work on the development of STEM les-
sons, using the principle of developing cre-
ative thinking, are important for the suc-
cessful implementation of STEAM educa-
tion.

Experimental data conducted on the
basis of OMLIOD KSU among 7th graders
confirm the effectiveness of the proposed
principle - the development of creative
thinking. Consequently, this approach to the
transition from STEM to STEAM allows
for a discrepancy between the nature of the
disciplines integrated into educational prac-
tice, which can enhance students' creativity,
thinking skills, and interest in the subject
being studied.

The integration of art into STEM edu-
cation (STEAM) allows:

To increase the level of material assim-
ilation by visualizing complex biological
concepts and artistic techniques, as this
makes the learning process more vivid and
memorable.

To develop interdisciplinary skills,
combining natural science disciplines with
art contributes to the formation of students'
holistic worldview and the ability to apply
knowledge in practice.

Stimulating creativity using the Bio-
ArtAttack 2,3D method provides students
with the opportunity to express themselves
and develop individual creative abilities.

Thus, the STEAM approach, imple-
mented on the basis of the proposed princi-
ples, is a promising direction for the devel-
opment of modern education. It allows stu-
dents not only to transfer knowledge from
various fields, but also to develop key com-
petencies necessary for a successful life:
critical thinking, creativity, collaboration
and the ability to solve complex problems.
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Ic-apexemmezi nanapanslx
oaunanvicmap:
STEM o6inim depy skosxncyitecin Kypy

Anoanma

byn maxana STEAM moacininiy xou-
meKkcminoe NaHaApanvlK OAlanbiCmap MeH
uHmezpayusAnsl icke acvlpyobl ecKkepe Omobi-
Dpbln, OKYy-20iCmeMeniK HCYMblCmbl YUblM-
oacmuipyobiy Hezi32l NpUHYUNmMepin
Kapacmulpaovl. Kazipei  6inim  6epyoe
OKYUIBLIAPObIH HCAH-HCAKMBL OAMYbIH KAM-
Mamacels emy yulin 2ulIbIMOaAp, mexHoo-
2UANAD, UHICEHEPIIK, OHep JHCoHe Mamema-
MuKanvl Oipikmipy Minoemi 6ap2aH CcaublH
Mayul3ovl  bona  mycyde.  Bipmymac
Ke3Kapac, UKeMOilK JcoHe  0apanay,
cepikmecmik nex bIHMvIMAKMACMbIK, NPAK-
MUKATLIK OKYC JHCIHE bIHMANAHOBIPYULbL
Oinim Oepy opmacwvin Kypy cusakmol Hezizel
npuHyunmepoi manoday apKwlivbl MaxKaid
Steam mMaciniHiy KOHMeKCMiHOe NaHAPANbIK
oaliaHblcmap MeH unmezpayusnsbl muimoi
Jlcyseze  acvlpyea blKnax ememin Hezizel
npunyunmepoi kepcemeoi. Bioartattack 2.3
d a0ici oxyubliapovly Heeizel 0a20bliapblH
damvimyza 6asblmman2an OuoIo2Usi MeH
HCAPaAMuLILICMAHY
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NaHOEPIiH OKbIMYObLH UHHOBAYUSILIK MICLIL
bonvin mabvinaovl. byn 20dic nocuxanvik,
00veKmuemi  Jcone aHATUMUKATLLIK — Ol-
1ayObl OaMbIMAmMvlH OK)y OPMACHLIH KYpY
yuwin yut eauiemoi mooenvboepoi, KOpHeKi
Mamepuanoapovl  JHcoHe UHMEPaAKmuemi
manculpmanaposvl  6eiceHoi  Koa0aHaowl.
Tacin wwvl2ap-mMawblivlK OUIayObl, 3epni-
mey  0az0bLIAPbIH  OAMbIMY2d — JHCIHE
OKYWbLIAPObL KA3ip2i aknapammuolk KO2am-
oa commi Oeuimoenyee  OalibiHOAyed
Jrcazoail Hcacayza Oablmmandan.

Tyuinoi cozoep: STEAM, Bio-
artattack2, 3d, nanapanvix oaiiianvic, um-
mezpayus, bIHMAIAHOLIPAMbIH OiiM Oepy
opmacul, myaanimoep, Kaciou oamy.

Mamepuan 6acnaza 05.02.25
mycmi

Meoscnpeomemnnie ceasu é oeiicmeuu:
coz0anue oopazoeamenvbHoll
akocucmemvl STEAM

Annomauusn

Jannas cmamovsi paccmampusaem
OCHOBHblEe NPUHYUNBI OP2AHUZAYUU YHeOHO-
MEMoOUuuecKkol pabomsl ¢ Y4emom peanu-
3ayuu MeICnpeOMemublx ces3ell u uHme-
epayuu 6 xonmexcme STEAM nooxooa. B
COBPEMEHHOM 00pA308aHUU  CIMAHOBUMCSL
6ce Oonee 6aMCHOU 3a0ayd 00beOUHeHUs.
HAYK, MeXHON02Ull, UHICEHEPHO20 Oeld,
uckycemea u mamemamuxu 0iisi obecneye-

HUSl 8CeCMOpPOHHE20 PA38UMuUs VUaAUUXcs.
UYepes ananus Kuouevlx NpUHyunos, ma-
KUX KaK UelioCmHbvlil nooxoo, 2ubKocmov u
UHOUBUOYAUZAYUS, NAPMHEPCMBO U CO-
MpPYOHUYECmE0, NPAKMUYECKas HaANpaes-
JIeHHOCMb U cO30aHue CmuMyaupyroujer
00pasosamenvHol cpedbl, CMAaAmMbvbs BblOe-
JIslem OCHOBHble NPUHYUNBL, KOMOpble CHO-
coocmeyiom  a¢hpexmusHol  peanuzayuu
MedHCnpeoOMemHbIX Cs3ell U unmezpayuu 8
xonmexcme STEAM nooxooa. Memoo
BioArtAttack 2,3D npeocmasnsiem cobou
UHHOBAYUOHHBIU NOOX00 K 00y4eHUur Ouo-
Jlo2UY U ecmecmeo3HaAHUs, HANpasleHHbIl
Ha passumue Ki4esblX HABLIKOG YYALUX-
ca. Omom memoO aKmueHO UCHONb3Yem
mpexmepHvle MoOenu, 8U3yaibHvie Mame-
puanel U UHMePaKmugHvle 3a0aHus 0 Co-
30aHus yuebHot cpedvl, cnocobcmayouell
PA3BUMUI0 102U4eCcK020, 00bEeKMUBHO20 U
ananumuyeckozo  mviuiienud.  11o0xo0
Hanpaeien Ha cozoauue Yciosuil O pas-
BUMUSA MBOPYECKO2O MbIULIEHUS, UCCLe)0-
8amMeNbCKUX HABLIKOS U NOO20MOBKU Yua-
wuxcs K ycnewiHou aoanmayuu 8 cogpe-
MEHHOM UHDOPMAYUOHHOM 0OUjecmae.

Knroueguvie cnoea: STEAM,
Bioartattack2,3d, mexcnpeomemnasn cessv,
uHmezpayus, CMuMyaupyrwas obpazosa-
menbHas cpeoa, yuumes, npogeccuonanb-
Hoe pazsumue.
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