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In today's educational environment, computer science as a subject plays a key role
in developing digital literacy, logical thinking, and information technology skills. Given
the rapid development of digital tools, interactive teaching aids are becoming not only
desirable but also essential components of an effective computer science lesson. Their
use stimulates students' cognitive activity, helps visualize complex concepts, and creates
conditions for individualizing the learning process.

Interactive teaching tools cover a wide range of instruments, from multimedia
presentations and educational platforms to virtual simulations, interactive whiteboards,
and cloud services [2; 3]. In computer science lessons, they perform several important
functions:

— Motivational — engaging students through gamification, visual effects, and
feedback.

— Cognitive — promoting a deeper understanding of algorithms, data structures, and
programming principles.

— Practical — creating conditions for modeling, testing, and independent design of
digital products.

The use of interactive tools in computer science classes is one of the most
effective ways to improve the quality of education. Thanks to visual materials, students
have the opportunity to better understand complex concepts and deepen their knowledge
of the subject using interactive technologies and other visualization tools. Interactive
tools not only improve perception and assimilation of material, but also develop critical
thinking, creativity, analytical skills, and even technical skills [1].

Studying computer science often involves working with abstract concepts such as
algorithms, data structures, and programming, which can be difficult for students,
especially beginners. Visualization helps simplify these complex topics, making them
easier to understand. For example, animating algorithms can clearly show how a search
or sorting algorithm works and what changes occur at each stage of its execution.

The use of diagrams and charts allows you to examine the logical structures of
programs, the relationships between their elements, and visually explain concepts such
as loops, conditions, and functions. This allows students to better understand how
different components of a program interact with each other, as well as what the
execution of a program looks like step by step.

Computer science lessons that actively use visual aids allow students to master
programming skills more quickly. Thanks to interactive environments such as Scratch or
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Blockly, students can create their own programs without having to write code, which is
especially useful for the initial stage of learning. Visual programming languages provide
convenient interfaces for creating algorithms, illustrating the basics of programming in a
graphical form, which helps students better understand how different commands and
functions work.

Such interactive simulations allow students to interact directly with the
programming process, clearly see errors in the code, and correct them in real time.
Thanks to this, students develop not only technical skills but also critical thinking, as
they must find and correct errors that appear during the process.

Interactive teaching tools significantly increase students’ motivation to study
computer science. The use of animations, interactive simulations, games, and video
lessons makes lessons more exciting and interesting. This approach allows students not
only to perceive information, but also to actively interact with it, which increases their
interest in learning.

Interactive visualization elements, such as videos with examples of real
applications or application simulations that students can manipulate themselves, make
the learning process more personalized. Each student can work at their own pace,
allowing them to better absorb the material. In addition, interactive elements allow
students to receive instant feedback, helping them to recognize their mistakes and correct
them.

Visualization not only improves the assimilation of factual knowledge, but also
promotes the development of critical thinking. With the help of infographics, diagrams,
graphs, and other tools, students can independently analyze information, compare
different approaches, identify patterns, and draw conclusions. For example, using graphs
to analyze test results, students can compare different algorithms in terms of speed or
efficiency and make decisions based on this data.

This gives students the opportunity to develop their analytical skills, as they learn
to consider information from different perspectives and evaluate its significance. This
approach helps them develop the ability to ask questions, argue their opinions, and verify
them with factual data [3].

One of the main advantages of using interactive tools in computer science is the
ability to create an interactive learning environment. Interactive simulations, videos,
games, and other tools allow students to actively engage with the material, which
increases their involvement and promotes a deeper understanding of the topic. Thanks to
interactive technologies such as augmented and virtual reality, students can not only
observe processes, but also participate in them, creating a more realistic and engaging
experience.

Interactive lessons allow students to explore the subject in practice, make
hypotheses, and test them in different scenarios. This allows them to develop not only
technical but also creative skills, as students can apply their knowledge to create their
own projects and solve real-world problems [1]. Visualization greatly improves the
memorization process. Learning complex concepts such as data structures, algorithms,
operating systems, or programming languages can be complicated by the large amount
of information that is difficult to absorb without visual aids. The use of interactive tools
helps to structure and organize knowledge, making it easier to memorize and assimilate.

The use of interactive tools helps improve communication among students,
especially during group work or project assignments. With tools such as online
whiteboards, shared documents, and video conferencing, students can visually present
their ideas, create collaborative projects, and receive feedback from classmates and
teachers. This process promotes the development of collaboration skills as students work
together to create a visual model or presentation to solve a problem together.

«CyuacHi u¢poBi TEXHOJIOTIT Ta IHHOBAIIiiHI METOAWKM HABYaHHS: JIOCBIM, TEHAEHIIT, mepcriekTuBn», 6—7 mucromana 2025, Ne 16

22



CEKIIIA: InHOBAIIIHiHI TEXHOJIOTIT HABYAHHS B 3aKJaJaX OCBITH

In conclusion, the use of interactive tools in computer science classes has a huge
number of advantages, ranging from improving understanding of complex topics and
developing programming skills to stimulating creativity and critical thinking. This makes
the learning process more dynamic, motivating, and effective.

Thus, interactive teaching tools in computer science classes are a powerful tool
for implementing a competency-based approach. Their use allows for more effective
learning, develops skills of cooperation, independence, and reflection, and creates
conditions for differentiation and inclusivity in education.
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Cy4acHi BUKJIMKH CyCHUIBHOTO PO3BUTKY BUMArarTh BiJl CUCTEMHU BHILOI OCBITH
MIAroTOBKM  (axiBIliB, 3JaTHUX J0 ©(PEKTUBHOI  KOMyHIKarii, = eMOINHOI
BPIBHOB@)XEHOCTI, TOJEPAHTHOCTI Ta THYYKOCTI MHCIeHHS. B ymoBax rio6amizarii,
BiliHHM, 1UdpoBi3allii Ta 3pOCTaHHS PIBHS €MOIIMHOTO HAaBaHTAXXEHHS y MpodeciiHii
TISUTBHOCTI  0COONMMBOT 3HAYYIIOCTI HaOyBa€ pO3BUTOK EMOINHOTO 1HTENEKTYy SK
CKJIaJIOBOi TIPOQeCiHHOT KOMITETCHTHOCTI. EMOIIMHMI 1HTENEKT CHpHUS€ TiABUIICHHIO
AKOCT1 MI)KOCOOMCTICHOT B3a€MO/I11, 3IaTHOCTI JO eMMaTii, caMOperyJisiiii, epeKTUBHOTO
BUpILIEHHS  KOHQUIKTIB 1 mpodeciiHoro camopo3BuTky. Came  37aTHICTb
YCBIJIOMJIFOBATH, PO3YMITH Ta PETYJIIOBATH BIACHI €MOIIii, a TAKOX a/JICKBaTHO pearyBaTH
Ha EMOIIiifHI CTaHM IHIIUX BHU3HA4Ya€ piBeHb NPOQECiiiHOI KOMIETEHTHOCTI B 6araTbox
rajry3sx JisIbHOCTI.

MeTta mocmimKeHHS — MPOaHaIi3yBaTH OCOOIMBOCTI 3aCTOCYBaHHS 1HHOBAIIMHUX
TEXHOJOTIM PO3BUTKY €MOLIMHOTO IHTENEKTYy Yy mpoleci NpodeciiiHoi MiArOTOBKU
3100yBayiB BUIIO1 OCBITH.

P03BUTOK €MOILIMHOrO IHTENEKTY y 3/100yBadiB BHUIIOI OCBITU € KOMILIEKCHUM
MpoIlecoM, IO Tepeadadae TO€THAHHS KOTHITUBHUX, €MOLIMHMX 1 TOBEIIHKOBUX
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