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USE OF INFORMATION AND COMMUNICATION TECHNOLOGIES DURING
THE FORMATION OF GEOGRAPHICAL CONCEPTS OF STH GRADE STUDENTS

The article considers the formation of geographical concepts while teaching an integrated course in the natural
sciences educational branch “Learning about nature” in the 5th grade through the use of information and communication
technologies (ICT). It is noted that the teaching of natural sciences requires new approaches to the educational process,
one of which is the use of information and communication technologies. An analysis of pedagogical literature and
practice has shown that the introduction of information and communication technologies into the educational process of
basic secondary schools is currently necessary and appropriate. It is emphasized that ICT provides teachers and students
with ample opportunities for an interactive, accessible and more interesting way of mastering geographical knowledge
through active interaction with information, studying geographical concepts using visualization tools, interactive
maps, animation materials and virtual tours. It is confirmed that modern ICT tools activate students’ cognitive activity,
contribute to a deeper assimilation of the material and allow teachers to create interactive tasks, virtual laboratories,
online geographical games and simulations. The use of the Kahoot! service is characterized, which allows for interactive
lessons and assessment of students’knowledge through the use of online testing, the MS PowerPoint presentation program,
and the Canva resource, which significantly contribute to the visualization of educational material. The importance of
the Google Earth and Google maps web resources for the formation of geographical concepts, as well as LearningApps.
org, which is designed to create interactive exercises, Google Classroom, Google Meet, Microsoft Teams, Cisco Webex,
Zoom, Class Dojo, Classtime, Viber for communication between teachers and students, is clarified. The use of immersive
technologies, particularly augmented reality, which allows students to observe the real environment right before their
eyes, is proposed. The research confirmed that information and communication technologies contribute to forming a
stable and deep understanding of geographical concepts in 5th grade students while studying the integrated course
“Learning about Nature.”

Key words: information and communication technologies, geographical concepts, integrated course “Learning about
nature.”
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(Iyxie, Cymcoka obnacme, Yxpaina) nkhlon(@gmail.com

BUKOPUCTAHHSA IHOOPMAIIMHO-KOMYHIKAINIMHUX TEXHOJOI'TA
1T YAC ®OPMYBAHHS TEOI'PA®IYHUX TOHATH B YUHIB 5 KJIACY

Y emammi pozenanymo opmyeannsn ceocpaghiunux nouwsimo nio uac HAGUAHHA IHMESPOBAHO2O KVPCY NPUPOOHUYOL
oceimubvoi eanysi «lliznacmo npupody» 6 5 Kiaci uLiaxom 3acmocy8ants IHOOPMAYiiHO-KOMYHIKAYIUHUX MeXHONI02il
(IKT). 3aszunaueno, ujo Ha8UAHHA NPUPOOHUYUX OUCYUNIIH BUMALAE HOBUX NIOX00I8 00 HABUAILHO20 Npoyecy, OOHUM 3
SAKUX € BUKOPUCMAHHS THHOPMAYIIHO-KOMYHIKAYITHUX MeXHON02IU. Ananiz nedazo2iunol nimepamypu ma npakmuxd
3aCeI0UUIU, WO BNPOBAONCEHHSL THPOPMAYIUHO-KOMYHIKAYIIHUX MEXHON02I y HAGUAIbHULL npoyec 6a3080i cepeoHbol
WKOMU € 8 HUHIMWHIL Yac HeoOXiOHuM i doyinorum. ITiokpecneno, wo IKT naoaromo yuumensim i YUHIM WUPOKL MONCIU-
6ocmi O/ IHMEPAKMUBHO20, OOCHYNHO2O0 | OLIbUL YIKABO2O CNOCOOY 3ACBOEHHS 2e02PAPIUHUX 3HAHb 3A60AKU AKMUGHIL
83a€MO0ii 3 iH(hopmayiero, 8UGUEHHIO 2e02PADIUHUX NOHAMb 3d OONOMO2O0I0 8I3VANI3AYIHUX 3AC0018, THMEPAKMUBHUX
Kapm, aHimMayitiHux mamepianie ma gipmyanvuux mypie. Iliomeepoacerno, wo cyuacui IKT-incmpymenmu axmugizyroms
NI3HABANLHY OISIbHICMb YUHIB, CNpUsIomb Oilbli 2TUOOKOMY 3ACB0ECHHIO MAMEPIANy i 003601I0Mb YYUMETAM CIEOPIO-
6amu iHMepakmueHi 3a60aHHs, IPMYabHi 1abopamopii, eeoepaghiuni onnalin-iepu ma cumynayii. Cxapakmepuzo8ano
suxopucmanns cepsicy Kahoot!, sixuil 0o3eonse nposooumu inmepakmueHi ypoku ma 30iCHI08aMU OYiHIOBAHHS 3HAHD
VUHIG WIAXOM GUKOPUCIAHHS OHLAH-Mecmy8antsl, npoepamu npezenmayiti MS PowerPoint ma pecypcy Canva, sxi 3ua-
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YHO CHpUSIIOMb Gi3yanizayii HAGUANbHO20 Mamepiany. 3 ’sc08aH0 6adCIUBicmb Ol POPMYBAHHI 2e02PADIUHUX NOHAMb
seo-pecypcie Google Earth ma Google maps, a makooic LearningApps.org., wo npusnauenui 0 CMEOPEHHA iHMepaK-
muenux enpas, Google Classroom, Google Meet, Microsoft Teams, Cisco Webex, Zoom, Class Dojo, Classtime, Viber dna
KOMYHIKayii 64umenie i yunie. 3anponoHo8ano UKOPUCTNAHHA IMEPCUBHUX MEXHONL02Il, 30KpeMa 00N08HEHOI pealbHOC-
mi, Wo BIOKPUBAE YUHAM MONCIUBICING CROCEPIeami pedibhe 0MOYeHHs NPAMOo nepeo ceoimu ouuma. IIposedeni ooci-
0iceHHs1 NIOMEepouu, Wo iHYOPMAYitiHO KOMYHIKAYIUHI MEXHONO2IE CNpUsiioms POPMYSAHHIO CIMIUKO20 Ma 2IUOOKO20
PO3YMINHSA 2e02pAhiuHUX NOHAMb 8 YUHIE 5 Kiacy nid 4ac suguents inmeeposanoco Kypcy «Ilisnaemo npupooyy.
Knrouosi cnosa: ingpopmayitino-koMyHIKayitiHi mexHonozii, eeoepadiuni nonamms, inmezposanuti Kypc «Iliznaemo

npupooyy.

Problem statement. New information and com-
munication technologies are entering all spheres of
human life, and in education in particular. Modernity
requires new approaches to the educational process,
new methods, forms of presenting educational infor-
mation. New approaches are also needed in teaching
natural sciences: chemistry, biology, geography, ecol-
ogy, integrated courses in the natural sciences. One of
such approaches is the use of information and com-
munication technologies (ICT) during the educational
process. The use of ICT in teaching natural sciences
allows to intensify the educational process, accelerate
the transfer of knowledge and experience, and also
improve the quality of teaching and education.

Research analysis. Recently, the number of stud-
ies that have focused on the use of ICT in the educa-
tional process has increased significantly. The issues
of organizing a modern information and educational
environment, integrating the Ukrainian education
system into the world educational space are reflected
in the works of Ukrainian scientists V. Yu. Bykov,
A. M. Gurzhiy, M. 1. Zhaldak, Yu. O. Zhuk, V. V. Lap-
insky, M. 1. Shuta and others. The topic of using ICT
in the educational process is devoted to the studies of
such scientists as O. M. Bondarenko, V. F. Zabolotny,
G. O. Kozlakov, O. A. Mishchenko and others. The
development and implementation of new information
technologies in the educational process are actively
engaged in by such researchers as O. I. Dmytreeva,
S. U. Novikov, T. A. Polilov, O. P. Pinchuk,
O. V. Shestopal and many others.

The purpose of the article is to consider the for-
mation of geographical concepts through the use of
information and communication technologies during
the teaching of the integrated course of the natural sci-
ence educational branch “Learning about nature”.

Presentation of the main material. In the mod-
ern educational context, the use of information and
communication technologies (ICT) is an integral part
of the educational process. One of the important com-
ponents of their application is the formation of geo-
graphical concepts by 5th grade students. ICT opens
up vast opportunities for teachers and students to
learn geography in a more interactive, accessible and
engaging way.
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Through the use of ICT, students can actively
interact with information, learn geographic concepts
through visualization tools, interactive maps, ani-
mations, and virtual tours. This contributes to better
understanding and memorization of complex con-
cepts, and also helps students see the relationships
between geographical phenomena. Many modern
ICT tools allow teachers to create interactive tasks,
virtual laboratories, online geographical games and
simulations that activate students’ cognitive activity
and contribute to a deeper assimilation of the mate-
rial. Among such technologies, one can single out
the Kahoot! service. It is an educational platform that
allows you to conduct interactive lessons and assess
students’ knowledge using online testing. Several
question formats are offered: in the form of regular
tests; choosing a true or false statement; placing the
answer in the correct order; voting; labeling (play-
ers will put labels on the image: for example, when
forming the concept of “geographic map”, students
can mark the mountains and rivers of Ukraine on the
image); a word cloud (especially relevant when form-
ing geographical concepts), where students enter their
short answers, limited to 20 characters; these answers
are displayed in the form of a cloud on a large screen
(the question can be a concept, and students enter the
signs of this concept); open-ended question, where
participants record and send answers of up to 250
characters, which are then displayed in the form of
text cards; brainstorming. Kahoot! also offers ready-
made interesting question templates that will help in
the learning process.

In modern learning conditions, one cannot do
without using the MS PowerPoint presentation pro-
gram, which greatly contributes to the visualization
of educational material. It is very promising to use the
Canva resource, a more modern and convenient ana-
logue of PowerPoint, which has even more features,
including interactive features.

Also, the Google Earth and Google Maps web
resources will be useful for the formation of geo-
graphical concepts. Google Earth is one of the availa-
ble free platforms that helps to search for geographical
objects. This program offers a virtual globe on which
you can view aerial photographs and satellite images
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of different parts of the Earth. A significant part of
the images is provided with high detail, especially
for certain regions. In addition, Google Earth can be
used as a means of viewing outer space, including the
surfaces of the planets of the Solar System and their
satellites, such as, for example, Mars and the Moon.
To increase student engagement, you can use Google
Earth Studio. This tool allows you to create videos
based on 3D images of the Earth. Students can create
panoramic videos with views of landscapes, cities,
and other types of aerial photography.

It is also necessary to consider the importance of
web resources that provide the opportunity to conduct
virtual excursions. These resources can include excur-
sions to various natural history museums in Ukraine
and around the world, as well as to specific natural
objects with which various geographical concepts are
associated. For example, you can virtually visit the
National Museum of Natural Sciences of the NAS of
Ukraine (National Museum of Natural Sciences of the
NAS of Ukraine, 2023).

It is worth noting that such a service is already
known to all teachers as LearningApps.org. This is a
platform designed to create interactive exercises. A set
of services is offered for communication between
teachers and students: Google Classroom, Google
Meet, Microsoft Teams, Cisco Webex, Zoom, Class
Dojo, Classtime, Viber, and others.

An important innovative method that can be used
to form geographical concepts is immersive technolo-
gies. This is a virtual expansion of reality, which helps
to better perceive and understand the surrounding
reality; these are various technologies of full or par-
tial immersion in the virtual world or various forms
of “mixing” real and virtual reality (Sypchenko,
2021: 295). There are several types of such technol-
ogies: virtual reality, augmented reality, real reality,
mixed reality, extended reality. The concept of aug-
mented reality is defined as a set of technologies and
methods that allow objects from the real environment
to be superimposed on 3D virtual objects using AR
devices. This enables the interaction of virtual objects
with the real environment to create predictable sce-
narios. Augmented reality technology allows students
to observe the real environment right before their eyes
(Slupska, Shkurenko, 2022: 83). One of the methods
of using AR technology in lessons to form geographi-
cal concepts is to use the Aurasma application, which
is similar to the popular QR code recognition technol-
ogy. This application uses the mobile phone camera,
GPS, Bluetooth, Wi-Fi, and accelerometer to identify
various objects in the surrounding space, including
historical and recreational ones. These objects are
then displayed on the device screen with added video,
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images, photographs, and other elements known as
“auras” (Nalivaiko, Ievleva, Alesandrova, 2021: 164).

Virtual reality uses computer technology to create
a simulated environment where students can virtually
move to a completely new digital space, separating
themselves from reality. Without being able to see
what is happening outside the headset, the student is
completely transported into this virtual world, which
allows the teacher to use new and previously inac-
cessible methods of visualizing information to fully
immerse the student in the geographical world. The
NYT VR application is an important tool for using
VR technologies in lessons to form geographical con-
cepts. This application conducts experiments with vir-
tual reality, allowing students to be transported both
to the surface of the planet and to the depths of the
ocean. If the class has virtual reality glasses, then for
virtual travel, we can recommend the Orbulus appli-
cation, which realistically demonstrates the best and
most famous tourist destinations in the world, which
are currently impossible to visit in person (Nalivaiko,
Ievleva, Alesandrova, 2021: 165).

During the study, a set of methodological materi-
als was developed and created aimed at the system-
atic and effective formation of many geographical
concepts that 5th grade students were to master while
studying the integrated course “Getting to Know
Nature” according to the model program of the author
T. V. Korshevnyuk (Korshevnyuk, 2021).

In the process of studying the topic “Structure of
the Earth” at the stage of motivation of educational
and cognitive activity, innovative technologies were
used, in particular, Google Earth demonstrations. One
of the effective methods was the use of video materi-
als, such as recordings from outer space provided by
NASA, which provided students with an impressive
visual experience.

Starting with a general view of the Earth from
space, the video can gradually approach specific city
streets and, ultimately, an object related to the topic.
This created an opportunity for students to examine
the features of a particular object in detail, contribut-
ing to the formation of geographical concepts.

It is important to note that in the absence of an
Internet connection, the teacher can record the video
in advance and use it for demonstration in class. This
ensures the accessibility of the material and effec-
tively integrates modern technologies into the process
of studying natural science material, contributing to
high-quality student activity.

At the stage of updating basic knowledge, the pro-
cess of studying geographical concepts was improved
by using such interactive methods as blitz-surveys,
which were conducted in the Google Meet chat or on
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the Wordwall platform. In particular, the use of the
“Random Wheel” exercise turned out to be extremely
effective in engaging students. While scrolling this
“wheel”, which is virtual and available online, a
random question was selected from it. This created
a dynamic and interesting atmosphere in the les-
son, as each student had the opportunity to partici-
pate in answering questions related to the topic. This
approach activated the cognitive activity of students,
contributing to a deeper understanding of the material
and the formation of geographical concepts. At the
stage of studying new material, a 3D demonstration of
an excerpt of the Earth’s internal structure was carried
out using the YouTube resource. Since the experiment
showed a high level of formation of the concepts of
“earth’s crust”, “mantle”, “core”, more attention was
paid to the concept of “rocks”. In conditions of dis-
tance learning, it was advisable to use advanced tech-
nologies, such as the demonstration of three-dimen-
sional models of rocks using the Sketchfab resource.
In particular, by viewing models of marble, granite,
limestone, peat and coal, students were able to inter-
act with the material in the most convenient and
accessible way. Thanks to 3D models, students not
only deepened their understanding of rocks, but also
interacted with each sample in a virtual environment.
By rotating, zooming in and out, they were able to
examine the structure and features of each sample in
detail. Such interactive learning contributed to good
assimilation of the material, allowing students to feel
the reality of rocks even at a distance through the use
of virtual resources.

Further, during the study of rocks at the stage
of motivation of educational and cognitive activity,
Google Earth tools were used, which allow for effec-
tive visualization of the location of rock deposits in
Ukraine. To accurately determine the locations of these
rocks, appropriate labels were placed on the map of the
country, illustrating their geographical distribution. To
ensure the convenience and efficiency of learning, a
screen recording was performed while marking these
labels. Such actions help optimize time, as they allow
you to avoid delays associated with downloading the
Google Earth map online. Students and teachers were
able to view the marked labels and their location on the
map in an informative video format, which contributed
to more effective assimilation of the material.

At the stage of generalization and systematization
of the acquired knowledge, the interactive educational
platform Wordwall was used in the form of an excit-
ing game “Correspondent”. This method allows stu-
dents to systematize and consolidate the information
learned during the lesson by interacting with pairs of
concepts and terms.
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As part of the homework, to make the learning
more in-depth and practical, students were invited to
a virtual excursion to the National Museum of Natu-
ral Sciences of the NAS of Ukraine using a QR code.
Here they had the opportunity to explore the expo-
sitions and exhibits related to rocks, expand their
knowledge and feel the practical connection between
theory and real examples. To consolidate the material
studied, students received tasks to find specific rocks
that were considered during the course. This allowed
them to apply and test their knowledge in real-life
problem solving, developing critical thinking and
independent research skills.

During the formation of the concept of “weather”
in the process of studying the topic “Weather and its
observation”, at the stage of motivation of educational
and cognitive activity, students actively described the
state of the weather today based on their observations
or using the Internet resource Sinoptik.ua. At this
stage, their interest in the topic was increased, thanks
to which learning became more practical. At the stage
of communicating the topic and purpose of the lesson,
an effective technique “My expectations” was used.
Students were involved in active work on the inter-
active Jamboard. They had the opportunity to express
their expectations using stickers that were attached to
the drawn tree on the board. Thanks to this, the lesson
became more interesting, in addition, the diversity of
students’ points of view was taken into account. This
approach helps to create a positive learning environ-
ment, supports the development of speech and con-
tributes to the formation of a deep understanding of
the concept of “weather” through students’ expec-
tations and observations. At the stage of presenting
new material during the study of the topic “Weather
and its observation”, an interesting technique was
used, during which students were involved in active
participation, speaking with messages “Weather fore-
cast according to folk signs”. This contributed to the
development of their critical thinking and the ability
to apply folk signs to weather forecasting, expanding
knowledge in this area. Further, at this stage, a logi-
cal game “Interesting Problems” was played, which
contributed to the active use of logical thinking by
students. Thus, the studied material was consolidated
and the development of analytical skills and the abil-
ity to solve problems based on the acquired knowl-
edge was stimulated.

At the stage of consolidating the studied material, the
interactive Kahoot! platform was used. Students answered
test questions in the form of a competition. This approach
makes the learning process exciting and creates a healthy
competitive atmosphere, which contributes to better
awareness and generalization of knowledge.
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When determining the homework, a creative task
was proposed — creating a project “Three Weathers”.
Students created a simulation of the weather: blizzard,
rain, and tornado in a jar, according to the instructions
and an example of an English-language video. Such a
task contributes to the development of students’ cre-
ative and practical skills, and also consolidates their
knowledge on the topic “Weather and its observa-
tion”. It was also proposed to complete a creative task
with an “asterisk”, where it was necessary to imagine
yourself as the host of a weather forecast program on
television, make a video clip and send it to Klasrum
for checking.

The formation of the concept of “surface waters”
in the study was a key stage in the lesson dedicated to
the topic “Hydrosphere, World Ocean, Water Cycle”.
Since this concept turned out to be less mastered by
students, special attention and more time were given
to it for deep understanding.

At the stage of studying new material, the
advanced Google Maps tool was used, as well as the
wider capabilities of YouTube in 360 format (spheri-
cal videos). Students participated in a virtual tour of
the rivers and lakes of Ukraine, such as the Danube
in the city of Vylkove and the Shatsk Lakes. Thanks
to these interactive tools, students received theoretical
knowledge about surface waters and felt their reality.
Thus, students’ interest and activity in the process of
studying the hydrosphere increased.

The homework stage went beyond the usual
approach, as students were invited to enter the excit-
ing world of water adventures through a creative quest
format developed on the Google Sites platform. This
interactive quest not only provides effective repetition
and consolidation of the material, but also stimulates
students to active learning, simplifying the process of
assimilating new knowledge. The topic of the quest
“Secrets of Water Adventures” opens on the first wel-
come page, where students, after studying the informa-
tion, click on the wheel and go to the next page. Then
students received tasks on LearningApps, which is
integrated directly into the site. By completing various
tasks, such as the game “The First Million” or com-
pleting an exercise to insert missing words, students
continued their virtual journey. A key part of the quest
was for students to receive a “ticket” to an imaginary
ship, which requires completing certain tasks and con-
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firming their results with screenshots. After completing
the mind map and the filword, students studied infor-
mation that was also a repetition of the topic. The final
moment was a test on Google Forms, which served as
the final stage. The test was created in such a format
that attention is paid to the formation of the concept
of “surface water”. Most of the questions are aimed at
identifying and understanding key aspects of this con-
cept to ensure that students have mastered the infor-
mation and can successfully use it in the context of the
hydrosphere. The test questions included the definition
of surface water, examples of water bodies that belong
to this category. Ecological and geographical aspects
can also be taken into account to ensure that students
can apply their knowledge in various situations. Such
a test format not only determines the level of under-
standing of the concept of “surface water”, but also
serves as a tool for active application of knowledge,
developing critical thinking and the ability to apply the
acquired skills in practical tasks. After completing the
test, students received a grade for homework, includ-
ing completed exercises on LearningApps. This home-
work format contributed to the active assimilation of
the material, the development of independence, logical
thinking, and creativity of students, making learning
interesting and exciting.

Conclusions. Teachers, using various information
and communication technologies in the preparation
and conduct of lessons, have the opportunity not only
to stimulate students’ interest in studying the course
“Learning about Nature”, but also to contribute to the
formation of a stable and deep understanding of geo-
graphical concepts. These materials, selected taking
into account modern pedagogical approaches, can
help create lessons that take into account the individ-
ual needs of students and promote their active study,
developing in them the skills of critical thinking and
analysis, which is important for a deep understanding
of geographical concepts.

Taking into account the above, it can be argued that
the systematic use of information and communication
technologies in lessons contributes to improving the
quality of the use of visual teaching aids, increasing
the effectiveness of lessons, provides an opportunity
to introduce interdisciplinary connections and con-
tributes to the growth of students’ interest in the mate-
rial to be studied.
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