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STEAM, One of the main priorities of the Ministry of Science and
Creative thinking, Education is to train well-specialized and competitive
Creative student, professionals who can meet the demands of the modern era. In this

Innovative teaching,

et : regard, it is considered essential to explore and implement new
Practical intelligence

educational models suitable for the age of artificial intelligence
and computing. The STEAM education model plays a significant
role in this process. It equips students with qualities such as
creativity, critical thinking, and enhanced collaboration skills. By
applying various programming languages, students improve their
ICT competencies, learn to apply technical knowledge in practice,
and gain engineering proficiency. It is now widely recognized that
the era of purely theoretical education is coming to an end, giving
way to practical intelligence. The STEAM project, as discussed in
this article, adopts a conceptual and integrative approach to all
subjects. By aiming to nurture innovative, creative, and critically
thinking students, this model maintains its relevance and
importance in contemporary education.
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Acar sozlar: ANNOTASIYA

STEAM, Elm vo Tohsil Nazirliyinin asas prioritetlorindon biri miiasir
Yaradicr tofokkdr, dovriin toloblorine cavab vero bilon, yaxsi ixtisaslasmis vo
Yaradlc.l tolabo, roqabotqabiliyystli miitoxassislorin hazirlanmasidir. Bu baximdan,
Innovativ tadris, stini intellekt vo hesablama osrino uygun yeni tohsil modellarinin
Praktik zoka tadqiqi vo totbiqi vacib hesab olunur. STEAM tohsil modeli bu
prosesdo mithiim rol oynayir. Bu, tolobalori yaradiciliq, tonqidi
diisinmo vo inkisaf etmis omokdasliq bacariglart  kimi
keyfiyyatlorlo tochiz edir. Miixtolif proqramlasdirma dillorini
totbiq etmoklo tolobolor IKT soristolorini tokmillosdirir, texniki
biliklori praktikada totbiq etmoyi Oyronir vo miihondislik
bacariglari olds edirlor. Indi hamiya molumdur ki, sirf nozari tohsil
dovriiniin basa ¢atmasi, yerini praktik zokaya tokan verir. STEAM
layihosi, bu moqalodo miizakiro edildiyi kimi, biitiin fonlore
konseptual vo inteqrativ yanasmani gobul edir. Yenilike¢i, yaradict
vo tonqidi diisiinon tolabalor yetisdirmok moqsadi dasiyan bu
model miiasir tohsildo 6z aktualligini vo shamiyyatini qoruyub
saxlayr.
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TBOPUYECKOE MbBIIIJIEHUE B SIIOXY HHHOBAIIUM: STEAM
KAK OBPA3OBATEJIBHASI CTPATETUS XXI BEKA B
A3EPBAMI)KAHE

Bada Mupsazane'

YIK: 159.9:004:62:378(479.24)

BBK: 74.26:74.025

HoS: 94

DOI: 10.33864/2790-0037.2025.v6.i4.63-70

JOURNAL

KuarwueBble ciioBa: AHHOTALIUA

STEAM, OnHMM M3 DIAaBHBIX NPUOPUTETOB MUHHUCTEpCTBA HAayKu U
TBopYeckoe MBIIIICHHUE, o0Opa3oBaHHS SBIIAETCSA MOJTrOTOBKA
TBopueckuii cryneHr, BBICOKOKBaJIN(ULIUPOBAHHBIX u KOHKYPEHTOCIIOCOOHBIX
HHHOBalIMOHHOE CHEIMAJINCTOB, CIIOCOOHBIX OTBEYaTh TpeOoBaHUSIM
obyueHue, COBpPEMEHHOW »3m0xu. B 3Toil cBs3u cuuTaercs BaXKHBIM

IIpakTHaeCcKui MHTEITEKT | y3yuenne M BHEAPEHHE HOBBIX 0OPA30BATENBHBIX MOJIEIE,
COOTBETCTBYIOIIMX 3II0XE MCKYCCTBEHHOIO HHTEIEKTa U
BBIUMCIIUTEIbHON TexHUKU. OOpa3oBatensHas moaens STEAM
UIrpaeT BAXKHYIO poib B 3TOM mpouecce. OHa pa3BUBAaeT y
CTYIEHTOB TaKuW€ KauyecTBa, KaK KpPEaTHMBHOCTb, KPUTUYECKOE
MBILIUIEHHE UM pa3BUTHIE HABBIKM COBMECTHOH palOTHI.
Wcnone3ys paznuuHble S3bIKA MPOTPAMMHUPOBAHUS, CTYAEHTHI
coBepuieHCTBYIOT cBou MK T-komnereHum, yyarcst IpUMEHSTh
TEXHUUYECKHE 3HAHUs Ha MPAKTHKE U IPHOOPETAIOT HHKEHEPHBIE
HaBbIKM. B Hacrosinee Bpems IIMPOKO NMPH3HAHO, YTO 3M0Xa
YUCTO TEOPETHYECKOro 00pa30BaHUs MOAXOAUT K KOHILY,
ycTynasi MECTO IpakTHueckoMy UHTeIuIeKTy. IIpoext STEAM,
paccMaTpuBaeMbIii B JTAHHOM CTarbe, WCTIONB3YET
KOHLIETITYaJIbHBIA U KOMIUIEKCHBIN MOIXOJl KO BCEM IpEeIMETaM.
CrpeMmsch pa3BuBaTb MHHOBALIMOHHBIE, KpPEaTUBHbIE U
KPUTHUYECKH MBICISIINE YUALUECs, 3Ta MOJENIb COXPAHSIET CBOIO
aKTYyaJbHOCTh U BaXKHOCTh B COBPEMEHHOM OOpa30BaHUM.
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1.Introduction

As early as the beginning of the 21st century, the question of how to educate individuals
in accordance with the demands of the time became a subject of global discussion. In today's
world, merely possessing literacy, numeracy, and knowledge in natural sciences is no longer
sufficient for achieving success. The rapid advancement of information and communication
technologies has led to an overabundance of information, thereby requiring students to
develop independent learning skills. In order to thrive in a rapidly changing and evolving
world, modern youth must cultivate abilities such as autonomous and fast decision-making,
problem-solving, independent learning, collaboration, teamwork, the evaluation of diverse
perspectives, and the generation of new ideas. The labor market is also undergoing constant
transformation, and there is an increasing demand for products and services based on human
creativity. For this reason, there is a growing need in modern classrooms to foster creative
thinking, willingness to embrace innovation, and the ability to overcome challenges. One of
the core responsibilities of schools today is to educate students in a democratic spirit,
preparing them as socially responsible citizens who are equipped to adapt to the realities of
the contemporary labor market.
2.Literature review

By prioritizing this approach, the Ministry of Science and Education has emphasized
the necessity of exploring and implementing new educational models. Among such
initiatives, the STEAM project holds particular significance. The primary goal of the
STEAM project is to equip students in general education schools across the Republic with
21st-century skills by fostering creativity, critical thinking, and collaboration, while also
demonstrating the practical application of scientific and technical knowledge through
hands-on activities [Ministry of Science and Education, 2025]. Additionally, the project
aims to develop students’ engineering competencies and enhance their ability to utilize
modern ICT tools by applying various programming languages. At the core of the STEAM
methodology lies project-based learning, which strengthens students’ capacity to explore
contemporary societal challenges and identify diverse solutions.

In the digital age, there is an increasing demand for professionals equipped with 21st-
century competencies. In this context, developed countries are giving priority to innovative
directions such as STEAM-based programming, robotics, and related fields within their
educational systems. STEAM classes typically involve project-based learning that requires
critical thinking and analytical skills. This approach encourages students to think critically,
analyze information, and search for effective solutions to complex problems [Akturk et al.,
p.757].

In the era of the Fourth Industrial Revolution, characterized by the rapid advancement
of robotics and artificial intelligence, STEAM has begun to occupy a prominent place in
international education. By integrating the arts alongside the natural sciences, STEAM has
evolved into a globally recognized educational movement and has found its place in some
of the world’s leading academic institutions. The implementation of interactive technologies
and advanced IT infrastructure in the learning process creates an educational environment
designed to stimulate innovation, creativity, and the generation of new ideas-both now and
in the future.

According to the results of international studies, many STEAM graduates have moved
beyond traditional engineering roles and are now working in innovative, technology-driven
companies. However, it is a misconception to equate STEAM solely with robotics and
coding. As its acronym suggests, STEAM begins with science and ends with mathematics,
encompassing a broad, interdisciplinary learning approach. STEAM is fundamentally about
teamwork-seeing, touching, doing, and learning. It offers a conceptual approach to all
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subjects and fully integrates them into a cohesive educational framework [Aguilera et al.,
p.331].

Since technology is a core component of STEAM, students enhance their technological
literacy by working with various tools, software, and hardware. Through STEAM lessons,
they acquire coding skills and learn to utilize technology for problem-solving and creative
expression [Leavy et al., p.1061-1062].

The STEAM Azerbaijan initiative organizes events such as the STEAM Azerbaijan
Festival, which includes hackathons and technology competitions that encourage students
to engage creatively with robotics and technological innovation. Azerbaijani students have
achieved notable success in international STEAM competitions, demonstrating the global
competitiveness of the country’s young talents [Shamil, 2020]. As Azerbaijan shifts its
economic focus toward the non-oil sector, STEAM plays a vital role in preparing qualified
professionals to meet this strategic objective. STEAM education supports both the
professional development of young people and their preparedness for the global labor
market. The successful implementation of STEAM education requires not only strong
subject-matter expertise from teachers but also creative thinking, project-based learning
capabilities, digital literacy, and collaboration skills.

The Ministry of Science and Education has already initiated the implementation of the
STEAM project in general education institutions located in Baku. The schools selected for
the project have been equipped by the Ministry with the necessary tools, equipment, and
teaching materials. Within the framework of the project, thousands of students across the
designated schools have been engaged in STEAM-based education. To support the delivery
of STEAM education, professional training sessions are organized for teachers by expert
trainers. The primary objective of these trainings is to prepare educators capable of teaching
STEAM subjects and to encourage their professional development in this field. In addition,
25 STEAM centers have been established and are currently operational across the country.

Albert Einstein once stated: “Education is not the learning of facts, but the training of
the mind to think.” In line with this perspective, during instruction, teachers frequently
address students with phrases such as “Think logically”, “Engage your reasoning”,
“Approach the problem critically and analyze it”, and “Try to find an alternative solution”.
These expressions are used to activate and develop students’ thinking processes through
targeted methods and tasks. The ultimate aim of such practices is to cultivate the ability to
think effectively. A student who thinks effectively is capable of forming and articulating
their thoughts clearly and strives to ensure those ideas are understandable to others. They
organize their speech coherently, support their arguments with facts, examples, and
justifications, and analyze events in a structured way to draw accurate conclusions.
Moreover, such a student is able to determine how and where to obtain information and how
to use it purposefully [Mustafayev, 2021].

As previously mentioned, the STEAM approach promotes interdisciplinary integration
and supports the development of creative and critical thinking. In this regard, it is possible
to examine several projects that enhance both creativity and the interconnectedness of
academic subjects.Within the framework of integrating Literature, English, and Art
subjects, it is possible to design a STEAM-based project that fosters students’ creative
thinking, language development, and visual expression.
3.Results

The “Living Literature” project, designed for students in grades 6 to 9, aims to
modernize the teaching of literature by making it more interactive and engaging, while also
enhancing students' language skills. In this project, students select a fairy tale, short story,
or brief literary work from either Azerbaijani or world literature and transform it into a script
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in English. After scripting the core scenes, students prepare presentations in the form of
models, stage decorations, or videos. Some students design costumes suited to the
characters, while others act out or narrate the scenes. This project cultivates a wide range of
competencies, including creative writing, foreign language acquisition, teamwork, visual
design, and performance skills.

Another STEAM-integrated project that combines English, Art, and Technology is
called “Digital Storybook”. Also intended for students in grades 6 to 9, this project focuses
on enabling students to write original stories in English and present them using digital tools.
Initially, students compose short stories in English. Then, they create illustrations-either
hand-drawn or using digital platforms-that correspond to the narrative. With the help of
tools such as Book Creator, StoryJumper, or Canva, students compile these into interactive
e-books. In the final stage, students read each other’s stories and provide constructive peer
feedback. This project enhances skills such as written expression, technological literacy,
aesthetic sensitivity, listening, and public presentation-all essential components of a 21st-
century STEAM-based approach to education.

During my teaching experience, within the “Arts” component of STEAM, I assigned
my students an acrostic poem activity, where each line begins with a letter from their own
name. This task proved to be particularly effective in encouraging students’ individual
creativity and in prompting reflection on their surroundings. For example, the following
acrostic poem, composed by a 5th-grade student named Nurgul, demonstrates the learner’s
creative thinking, emotional expression, metaphorical reasoning, and language development
skills:

Nature is like a home

Until you destroy it

Rain and sun together
Growing plant for it

U must protect the nature
Like you care about yourself

In this poem, the student metaphorically equates nature with the concept of “home,”
emphasizing that nature represents a constant yet delicate environment for human beings.
Through poetic expression, the student conveys their emotional relationship with the natural
world, highlighting its subtleties and the importance of its preservation. This poem reflects
not only a personal emotional stance but also ecological awareness and a sense of social
responsibility- articulated through symbolic and poetic language. These elements closely
relate to key components of creative thinking such as originality, empathy, divergent
thinking, and symbolic expression. STEAM connections:

« Arts- Use of artistic imagery and poetic language;

« Science- Ecological thinking (references to rain, Sun, plants);

» Technology- digital presentation;

« Math- Implicit symmetry and rhythm in poetic structure.

Let us now explore a poem written by Lala, a 5th-grade student:

Life is very strange

At one level you will scare to move
Last step you will stop and say “I can’t”
At least you will do that

This poem can be considered a highly valuable example within the STEAM context,
particularly in terms of psychological sensitivity, introspective thinking, and aesthetic
expression. In this work, the student offers a profound portrayal of life's uncertainty, the
inner fears that dwell within a person, and the persistent need to move forward. Through
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poetic language, the student expresses personal emotions, doubts, and inner strength,
thereby revealing a strong sense of emotional intelligence and self-reflection. The poem
cultivates not only creative thinking but also essential skills such as critical reflection, self-
expression, and an empathic perspective-all of which contribute to a deeper level of personal
development. These are key targets within STEAM education, aimed at nurturing both
individual growth and 21st-century competencies. STEAM connections:
« Arts — Philosophical poetics, metaphor, and expression of inner emotions
» 21st-Century Skills — Self-expression, emotional regulation, and reflective thinking
« Technology — digital presentation
Let us now explore a poem written by Melek, a 5th-grade student.
Magical world in my garden
Especially trees and flowers there
Looking like a heaven
Elegance of my garden
Known everywhere

This poem, both in terms of theme and poetic language, is a beautifully crafted piece
that highlights the aesthetic wonders of nature through vivid and imaginative visual
imagery. In the poem, the student's refined perception of nature, their sense of beauty, and
poetic imagination are clearly evident. By describing her garden as a “magical and
enchanted world,” Melek blends fantasy with reality, offering a unique creative vision.
Phrases such as “looking like a heaven” and “elegance of my garden” capture a sense of
harmony and beauty through poetic expression.

Such tasks help expand the student's visual imagination, individualize their perception
of nature, and stimulate their capacity for artistic expression. STEAM connections:

« Arts — Emphasis on poetic language, metaphor, imagery, and descriptive narrative

« Science — Indirect connection to natural sciences through the inclusion of natural
elements such as trees, flowers, and gardens

« Technology — Use of digital tools for illustrating and presenting the poem

» Creativity & 21st-Century Skills — Expression of personal ideas, development of
aesthetic thinking, and enhancement of imaginative capacity

Ultimately, these types of tasks contribute not only to students’ development in
literature and language, but also to the integration of personal experience, emotional
intelligence, and technology. Writing an acrostic poem allows students to explore their own
creative potential while simultaneously facilitating interdisciplinary integration in line with
STEAM principles.

One of the key realizations in today’s education landscape is the growing consensus
that the era of passive, theory-based learning is over, and a new era of practical intelligence
has begun. Merely teaching theoretical concepts and focusing exclusively on them risks
turning learners into information-loaded robots. Modern education demands that knowledge
be taught through hands-on competencies, not just through abstract academic theory.
Listening alone is no longer sufficient for meaningful learning. Today, television, radio, and
the internet are all easily accessible sources of information. In our fast-paced digital age, the
internet can offer answers to questions that may not even be found in textbooks or explained
by teachers. What learners need most is not just access to information, but the ability to
internalize and understand what they learn through active engagement and reflection. In this
light, STEAM lessons are structured around curricula designed for emerging fields such as:

« 3D Printing
» Micro: bit Programming
« Electrical Engineering
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« Biotechnology

» Nanotechnology

* Robotics

» Genetic Engineering

« CNC Laser Cutting

« Unmanned Aerial Vehicles (Educational Drones)

4.Recommendation

These programs aim to cultivate practical skills, interdisciplinary thinking, and future-

ready expertise, equipping students for the demands of the digital and innovation-driven
world. As Azerbaijan shifts towards a knowledge-based, innovation-driven economy,
STEAM education stands out as a key strategy for preparing students to thrive in complex,
rapidly evolving global environments. In nurturing both creative expression and analytical
reasoning, STEAM education in Azerbaijan strengthens students’ capacities to think
critically, act responsibly, and contribute meaningfully to their communities and future
professions.
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