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Abstract. Purpose of this paper is to present a model of ICT use in Geography
lessons, which is based on educational objectives of modern Geography lessons, new
curricula for Geography and educational guidelines of the 21st century. The model's basis is
presented by groups of students and teachers who participate in individual education segments
in the field of Geography. These groups are accompanied by purposes of use of individual
technology which are dissected according to curricula guidelines and educational objectives
of Geography. The paper introduces the criteria for creating the model, as well as the
equipment, media and geographical contents that teachers in Kazakhstan (according to
research performed in 2021) include in their education process in Geography lessons. The
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AHHoTanus. By MakamaHbIH MakcaThl-Ka3ipri reorpadusi cabakTapbIHBIH OifliM
Oepy MakcarrapblHa, Teorpadus OoWbIHIIA »aHa OKy OargapiamanapblHa koHe 21
FachIpJarsl OimiM Oepy YCBIHBICTapbIHA HeTi3enreH reorpadus cabakrapeiana AKT kongany
MOJIENIiIH YCBIHY. Moaenpaiy Herizi-reorpadus camacklHIAFBl Jkeke OimiM  Oepy
CEeTMEHTTEpiHe KATBICATBHIH CTyIEHTTEpP MEH OKBITYIIbUIap TOOB. bynm Tomrap oKy
OarmapriamMachIHBIH HYCKayJapblHa KoHe TeorpadusHbH OiiM Oepy MaKcaTTapbIHa Coiikec
OeJiHreH JkeKe TEXHOJIOTHSIHBI KOJIJaHy MakcaTTapbiMeH Oipre xypexi. Kyxarra Monenbi
KYpy Kputepwuiinepi, connaii-ak Kaszakctanmarsl myramimaep (2021 >Kbutbl KyprisiireHn
3epTTeyre colikec) reorpadusi cabakrapblHIa ©3ACpiHiH OuTiM Oepy MpoleciHe KOCaThIH
KaOJIBIKTAp, MeIua JKOHE TreorpadusulblK Ma3MyH YCHIHBUIFaH. Y CBIHBUIFaH MOJEb
reorpadusUIBIK TUIAKTHKA CaJachlHAAFbl MaHBI3bl 3€pPTTey ylieci 0oibl Tabbuiaabl. by
reorpadus cabakrapbiina AKT yceIHATBIH MYMKIHAIKTEP TYPFBICBIHAH, COHJIAM-aK KaXXeTTi
omicrepni, OKBITY (opManapbelH XOHE ©3iH-631 TopOmeneymi OeHimuey TYpFBICHIHAH Ia
MaHBI3]IBL.

Ty#ingi ce3mep: 3amanHayn calak, axKmapaTTaHABIPY, KAIIBIKTBIKTaH OKBITY
TEXHOJIOTHSIAPEI, KAIIBIKTHIKTAH OKBITY, JJCKTPOHIBIK OKBITY, HUQPIBIK OuTiM Oepy
pecypcrapsbl, Kypai

Mynnenep KakThIFBICHI: ABTOPJIap OCHI MaKajaga MyZJieliep KaKThIFBICHI KOK JIeTl
MOTIMICH/TI.

© K.I'. BanrrunbaeBa*, A.M. My6apaxos, 2023
EBpasuiickuii HanmoHansHeli yHuBepcuteT umenu JL.H. I'ymunesa, Acrtana, Kaszaxcras.
E-mail: bkg astana@mail.ru

VIPABJIEHUE YYEBHOM JEATEJBHOCTBIO YYAIIIUXCS C
HUCITIOJIB30BAHUEM IU®POBbIX THCTPYMEHTOB HA YPOKAX
I'EOI'PA®UU

Banrnn6aesa Kapuna — noktopant PhD. EBpasuiickuii HallMOHAIBHBI yHHUBEPCHUTET
umenu JI.H. I'ymuneBa, Acrana, Kasaxcran

E-mail: bkg_astana@mail.ru. ORCID: 0000-0001-9431-2168;

Myo6apakoB Axan MykamieBH4 — JIOKTOp Iearorndeckux Hayk. IIpodeccop xadenps
nHpopmaruku. EBpasuiickuii HannoHanbHbI yHHBepcuTeT nmenn JI.H. 'ymunesa, Acrana, Kasaxcran

E-mail: akan - mubarak@mail.ru. ORCID: 0000-0001-8009-282X.

AnHoTauus. [lenp naHHOW cTaThbu — MPENCTaBUTh MOAENb ucnoias3oBaHuss KT
Ha ypoKax reorpaduu, KOTopas OCHOBaHa Ha 00pa30BaTENbHBIX IIEJITX COBPEMEHHBIX YPOKOB
reorpaduu, HOBBIX y4YeOHBIX mporpamMMax Mo reorpadpuu ©u  00pa30BaTEIBHBIX
pekoMengauusax XXI Bexka. OCHOBOM MOJeNu SIBISIOTCA TPYIIBl  CTYACHTOB U
MpernoaBaTescii, KOTOPhIE yYaCTBYIOT B OT/ICIBHBIX 00pa30BaTEeIbHBIX CETMEHTAX B 00JIACTH
reorpaduu. DTH TPYIMIBI CONPOBOXKIAIOTCS IIEISAMH HCIIOJNL30BAHMS HHIMBHYaTbHON
TEXHOJIOTHH, KOTOPBIC Pa3JIC/ICHBl B COOTBETCTBHUH C PYKOBOISIIUMHY MPUHIUIAMH YICOHOM
MporpaMMbl M 00pa3oBaTeNbHBIMU IeNsAMU Teorpaduu. B J0OKyMeHTE mpencTaBlIeHBI

KPUTEPHUH AJIS CO3TaHUS MOJEIH, a TakKe 000pyAoBaHMe, MeINa U reorpadnIecKuit
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KOHTEHT, KOTOpbIe yunTels B KazaxcraHe (COriiacHO MCCIeI0OBaHUIO, MpoBecHHOMY B 2021
roJly ) BKITIOYAIOT B CBOM 00pa3oBaTeIbHBIN Mpotiece Ha ypokax reorpaduu. [IpeacraBiennas
MOJIENTb SIBISICTCS BaXXHBIM HCCJIEIOBATENGCKUM BKIIQJIOM B 00macTé reorpadudeckoit
JMUIAKTUKA. DTO TaKKe BAXKHO C TOUKU 3PSHHS BO3MOXKHOCTEH, npenocTaBisieMblx KT Ha
ypokax reorpaduu, a TakkKe C TOYKH 3pEHHS aJalTallid HEOOXOIUMBIX METOIOB, Gopm
00y4eHust 1 caMmo0oOpa3oBaHusI.

KiioueBble cioBa: COBpPEMEHHBI YpOK, WH(pOpMATH3alUs, TEXHOJIOTHH
JIUCTAHIIMOHHOTO 00yYeHUsI, IUCTAHIIMOHHOE 00YUYCHHUE, IIEKTPOHHOE 00ydeHue, IudpoBbIe
00pa3oBaTeNbHBIC PECYPCHI, HHCTPYMEHT.

KoH(pauKT HHTEPECOB: aBTOPHI 3asBISIOT 00 OTCYTCTBHH KOH(DIUKTa HHTEPECOB.

Introduction

The requirements for a modern lesson, and, consequently, teacher training, are such
that today it is necessary that every teacher can conduct a lesson using information and
communication technology (hereinafter, ICT). The teacher had the opportunity to make the
lesson more technological, informative, bright, and exciting. The use of digital tools in
geography lessons allows you to diversify the forms of work, activate the activities of
students, and increase the creative potential of the individual. The construction of diagrams,
tables, and presentations with the use of ICT allows you to save time, and more aesthetically
design the material, and tasks, with subsequent verification based on computer slides, activate
the attention of students, and contribute to a more successful formation of skills and abilities
(Aitbayeva and Hossain, 2020).

In Western science, the informatization of the language learning process formed the
basis of research by G. Dudeney, M. Pegrum, D. Boyd, D. Crystal, M. Warshauer, G. Davis,
P. Brett, M. Levy, D. Healey, etc. Nevertheless, due to the active course of technological
progress and the emergence of new types of multimedia and digital technologies against the
background of changing educational paradigms, the practice of using these technologies is
still ahead of the theory.

Before proceeding to the consideration of the features of professional development
of teachers through the training tool of the portal channel "Digital Pedagogy", we will briefly
focus on the concept of methodological support and the historical aspect of distance learning,
as well as the key concepts used in this article (Brownlie, 2007).

However, an analysis of the literature in the field of psychology and pedagogy (L.S.
Vygotsky, D.B. Elkonin, L.I. Bozhovich) showed that school age is the most important stage
of human development, at which the foundations of conscious cognitive interest in learning
are formed. Moreover, the empirical experience of the authors of this study proved the
increased interest of the younger generation in the use of multimedia and digital technologies,
including for educational purposes.

It should be noted that the need to introduce modern technologies into the learning
process in Kazakhstan is recognized by several government initiatives. In particular, the
requirement for informatization of education in the Republic of Kazakhstan is fixed in the
State Program for the Development of Education and Science of the Republic of Kazakhstan
for 2020-2025 Ne 988 dated December 27, 2019, and is also reflected in the State Program
"Digital Kazakhstan" Ne 827 dated December 12, 2017 (Ellaway and Masters, 2008).

Digital educational resources include educational platforms, multimedia programs,
electronic textbooks, TV lessons, and video lessons, i.e. all educational tools that provide the
content of learning.
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Let's consider the main groups of digital educational resources used in geography
lessons at school (Green, 2001).

1. Electronic schools with video lessons:

- Elordamektep.kz — electronic school with video lessons.

- TV lessons on the channels "El Arna" (Elarna), "Balapan" (Balapan) of the
Khabar agency.

- LearningApps service for creating interactive exercises.

- Google Presentations (Google https://www.googleru /> Disk >
Presentations);

- Prezi http://prezi.com/

- Slideboom http://www.slideboom.com

2. Services for creating animated slide shows with the addition of text and
multimedia information (audio, video, graphics):

- Animoto http://animoto.com/;

- Photopeach http://photopeach.com/;

- Powtoon https://www.powtoon.com/.

3. Services for creating intelligence maps that accelerate the learning process and
develop creativity. Intelligence maps allow you to systematize the material and demonstrate
it clearly by establishing links between blocks of information:

- Bubbl.us https://bubbl.us;

- Coggle https://coggle.it.

4. Services for creating charts and time tapes that allow you to organize and visualize
the necessary information:

- ChartGo http://www.chartgo.com/;

- Cacoo https://cacoo.com/;

- Diagramly https://www.draw.io/;

- Piecolor http://piecolor.com/.

- Timerime http://timerime.com/;

- Timetoast http://www.timetoast.com/.

5. Services for creating and maintaining thematic or personal blogs, in which a
teacher can publish additional study materials, and a student can perform educational tasks
(for example, create a blog of a writer or a work, arrange a spelling course, fix his thoughts
on the works he has read, etc.):

- Blogger https://www.blogger.com/;

- Tumblr https://www.tumblr.com/;

- Instagram https://www.instagram.com/

- Vkontakte https://vk.com/

With the help of the online services listed above, the following types of work can be
implemented:

L. Search, analysis and selection of necessary data on the Internet;

2. Interaction with multimedia manuals such as video lectures, electronic
textbooks, etc.;

3. Creation and editing of electronic booklets;

4. Self-creation and execution of tasks in the form of tests and instant receipt
of results;

5. The use of an interactive whiteboard (Hwang et al., 2015).
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The tools presented by these services open up many opportunities not only for
obtaining information but also for creating educational content by students themselves. Thus,
the student finds himself in the center of the educational process, can show independence, and
reveal his creative potential. However, working with these tools requires considerable time
on the part of the teacher and a lot of effort in self-organization on the part of the student.

It is advisable to use digital educational tools when presenting new material,
consolidating what has been studied, in the control and verification system, for independent
work of students, and conducting integrated lessons (Kieu et al., 2016).

It should be remembered that the use of information technology in the educational
process of geography should not replace traditional methods and techniques of teaching.

Experimental work was carried out by the criteria of a functional model for managing
students' learning activities using digital technologies (planning the interaction of participants
(teacher and student), regulating the interaction of teacher and student, organizing the
interaction of all participants, evaluating the interaction of the subjects of the process) (Lin et
al., 2014). For more details, see Table 1.

Table 1. Stages, goals, forms, methods and terms of experimental work

Stages Goals Forms and methods Deadlines
Stating Analysis of | — Study of the pedagogical experience of Russia and | In 2021
pedagogical practice | Kazakhstan on the use of digital technologies in
on the problem of | geography lessons and management of this process;
educational activity | — a survey of classroom teachers, social educators,
management. psychologists
Formative Pedagogical — Organization of work with students of the Lyceum | In 2021-
conditions school Ne62; 2022
— diagnostics of levels;
— statistical processing of the results of experimental
work;
— testing the research hypothesis.
Final Analysis of the | — Analysis of the dynamics of the formation of | In 2022
results obtained. managerial competencies among teachers.
Putting Adaptation of the | — conducting master classes for classroom teachers | In 2022
experience results of | of geography teachers;
into practice | experimental work | — participation in meetings and others.
into modern socio-
pedagogical
practice.

Teachers and students of the city of Nursultan of the Republic of Kazakhstan took
part in the experimental work.
In the experimental work, the study covered 15 teachers (classroom teachers,
psychologists, social educators) of school Ne62, Nur-Sultan, and 27 students of the Lyceum
school Ne 62, Nur-Sultan (Astana). (Table 2)
Table 2 — Comparative characteristics of the diagnostic study of the formation of
managerial competencies among teachers in the conditions of digital technologies

Ne | Indicators

The ascertaining

stage stage

The formative

1 | Knowledge of motivation enhancement tools

15 %

70 %

Mastering the ways of setting goals in the conditions of
digitalization

10 %

68,8 %
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3 | Characteristics of educational platforms 12 % 80 %

4 | Knowledge of the integration of digital technologies 12% 83.4%
with the current curriculum

5 | Mastering the ways of developing an individual learning 13% 75 %
trajectory

6 | Knowledge of tools for fixing educational material 20 % 95 %

7 | Mastering the ways of level achievement of goals by 15% 95 %
students using digital technologies

8 | Knowledge of methods of level differentiation of 15% 95 %
educational tasks

9 | Mastering ways to support research projects 18 % 95 %

10 | Knowledge of tools for assessing students' general 30 % 95 %
academic skills

11 | Mastering the ways of organizing feedback using online 15% 90 %
services

12 | Knowledge of technological possibilities of cognitive 18 % 85 %
activity of students

13 | Mastering the ways of organizing students' learning 17,5 % 95 %
activities to study materials using educational platforms

14 | Mastering the methods of checking and analyzing 16,3 % 96 %
homework

16 | Knowledge of online services for performing creative 40 % 96 %
learning tasks

17 | Mastering the ways of organizing mini-projects in the 47 % 98 %
conditions of auxiliary online services

The purpose of the master class: the formation of managerial competencies of
teachers. Table 2 and Figure 1 present a comparative characteristic of the two stages (stating
and forming) identified the following trends (stating ranges from 47 % to 10 %, forming
ranges from 98 % to 68.8 %):

- 98 % of teachers mastered the ways of organizing mini-projects in the
conditions of auxiliary online services at the formative stage (the ascertaining was 47 %), the
difference is 51 %;

- Mastered the methods of checking and analyzing homework 96 % (16.3 %),
the difference is 79.7 %;

- Demonstrated knowledge of online services for performing creative
learning tasks 96 % (40 %), the difference is 56 %;

- 95 % of teachers have mastered ways to support research projects (there
were 18 %), the difference is 77%;

- 95 % (30 %) of students showed knowledge of assessment tools for general
academic skills, the difference is 65 %;

- 95 % of teachers have knowledge of tools for fixing educational material
(at the beginning it was 20 %), the difference is 75%;

- 95 % of teachers mastered the ways of organizing students' learning
activities to study materials using educational platforms, when at the beginning they had 17.5
%, the difference was 77.5 %;

- 95 % of teachers (15 %) have mastered the methods of level achievement
of students' goals with the help of digital technologies, the difference is 80 %;
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- 95 % of teachers showed knowledge about the ways of level differentiation
of educational tasks (15 % had it), the difference is 80%;

- 90 % of teachers have mastered the ways of organizing feedback using
online services, 15 % had it, the difference is 75 %;

- 85 % of teachers showed knowledge of the technological capabilities of
cognitive activity of students, 18% had it, the difference was 67 %;

- 83.4 % showed knowledge about the integration of digital technologies with
the current curriculum, 12% had it, the difference was 71.4 %;

- 80 % know about the characteristics of educational platforms, 12% had it,
the difference is 68 %;

- 75 % of teachers mastered the methods of developing an individual learning
trajectory, 13 % had it, the difference was 62 %;

- Knowledge about tools to increase motivation using online services showed
70 % (it was 15 %), the difference is 55%;

- 68.8 % of teachers mastered the ways of setting goals in the conditions of
digitalization, there were 10%, the difference was 58.8 %. (Figure 1)

Graphic characteristics of the formation
of managerial competencies of teachers

80%
m| the ascertaining stage
607 ™' the formative stage
40%
20% J
)94
1 2 3 4 5 6 7 8

9 10 11 12 13 14 16 17

3

=]

Fig.1. Graphic characteristics of the formation of managerial competencies of teachers

At the ascertaining stage, it was planned to conduct testing among geography
teachers on the use of digital technologies in educational activities. Monitoring and analysis
of the results will lead to a common vision of the teacher's activities, with the aim of an
integrated approach when planning work with students.

Ne | Question Indicator Indicator
(ind.) (%)

1 | Electronic educational resources are ... 20(100 %) 0

2 | Electronic educational resources according to the degree of | 16(80 %) 4(20 %)
interactivity are classified as:

3 | Digital educational resources are: 18(90 %) 2(10 %)

4 | Digital educational resources include: 15(75 %) 5(25 %)

5 | ICT competence of a teacher is: 20(100 %) 0

6 | The ICT competence of the teacher should ensure the | 15(75 %) 5(25 %)
implementation of

7 | What does the ICT competence of a subject teacher include? 14(70 %) 6(30 %)
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8 | What is the advantage of a multimedia lesson? 16(80 %) 4(20 %)
9 | By what means can communicative activity be realized in | 14(70 %) 6(30 %)
remote interaction?
10 | At what stages of the lesson is it more effective to use digital | 17(85 %) 3(15 %)
technologies?
Table 2. Monitoring and analysis of the results
Criteria Levels Indicators High Average Low
.5 Striving for cognitive activity; Positive Neutral Negative
3 Striving to achieve the goal Full Partial Absent
ot
Q
k=
8
28
=
= .2
g
<
g &
=
)
g Mastering the ways of studying materials | Conscious Arbitrary | Unaccoun
5 using platforms table
;‘3; The desire to complete homework in a | For all | For one | Less than
R= timely manner classes class an hour
k) Striving for cognitive activity Always on | Sometime | Only from
.S your own s the outside
,§ independe
8 ntly
&
b
o
=
=
<
=
8
=
=
B
o]
-
ks Evaluation in the process of interaction Evaluation Evaluatio | Evaluatio
3 in the | n in the | n in the
8 process of | process of | process of
-E interaction interaction | interaction
o
% Evaluation in the process of interaction Evaluation Evaluatio | Evaluatio
é in the | n in the | n in the
= process of | process of | process of
= interaction interaction | interaction
=
=
.8
w
=]
IS
>
5]

Table 4. Criteria for measuring the level of cognitive interest of students

Analysis of the test results showed that 70 % of teachers have the ICT competence
of a subject teacher. 70 % of teachers implement communicative activities in remote
interaction. 75 % of the tested teachers ensure the implementation of ICT competence, and 75
% of respondents have the skills to work with digital educational resources. 80 % of
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respondents can classify educational resources according to the degree of interactivity. 80 %
of teachers pointed out the advantages of a multimedia lesson.85 % know about lesson
planning, and stages of construction with the effective use of the PSC. 90 % of teachers use
digital educational resources in the educational process. All respondents define electronic
educational resources.

Didactics distinguishes between qualitative and quantitative indicators. The first
fixes the presence or absence of a certain property, and the second — is the measure of its
severity or development. In turn, indicators, being complex categories, express the
relationship between indicators, that is, simpler properties that form this indicator (Nickerson,
2020).

Diagnostics of the level of interest in the study of geography among 9th-grade
students when applying the COR and the level of knowledge on the subject.

The purpose of the ascertaining stage of the experiment was to determine the level
of interest in studying the subject of geography and the level of knowledge and skills of the
section methods of geographical research on the topics "Research of Kazakhstani
geographers" and "Features of the nomination of geographical objects and phenomena" in
experimental and control classes (Ruberg et al., 1996).

Determination of students' cognitive interest in active cognition through interactive
tools includes various criteria, indicators, and levels. These criteria are presented in table 4.

The data from this table were used by us when experimenting using several methods.

Direct methods of studying students' interests are based on the analysis of students'
statements, their self-assessments, questionnaires, and the analysis of diagnostic and
verification works. Indirect methods are conversations, and observation of students during
lessons. Projective methods are the use by psychologists of special tests and tasks to identify
the personal qualities of the student.

To identify the current level of interest of schoolchildren in studying geography, we
surveyed control and experimental groups of students. The technique of unfinished sentences
was used to compile the questionnaire. The survey showed that in both groups of 9th grades,
a high level of interest in studying geography with the use of digital resources in educational
activities was revealed.

The quantitative results of the survey showed that it is possible to get from 0 to 10
points as a result of the survey.

When scoring 8—10 points, the student is diagnosed with a high level of interest, 4—
7 points — average, 0-3 points — low.

The data obtained during the study of students' interest in studying the subject of
geography are presented in Table 5.

Table 5. The level of interest in studying the subject of geography at the ascertaining stage

Number of points
Ne of questions

o
es!

S|Io|!

N = [ = [ | = | T
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The level of interest in studying 9 «A» 9«B»
cography at the ascertaining stage (experimental class)  |(control class)
High 4 (16 %) 3 (12 %)
|Average 12 (48 %) 10 (42 %)
ILow 9 (36 %) 11 (46 %)

The data presented in the table showed that in the experimental 9th "A" class, 4
students have a high level of interest in studying geography, which is 16 %, 12 students have
an average level, which is 48 %, and 9 or 36 % of students have a low level. In the control 9th
"B" class, 3 students have a high level of interest, which is 12 % of the class size, 10 students
have an average level, which is 42 % of students, and 11 or 46 % of students have a low level.

For clarity, these tables are processed and presented in the form of diagrams (Figure 2).

1z
10
I I I I s
low

average high
= Ot A" class m gt B class

Fig.2. Graphic characteristics of students' motivation (ascertaining stage)

Both the experimental and control groups coped with the input testing at about the
same level. The results of the input testing are shown below in Table 6.

Table 6. Information about completed tasks at the ascertaining stage

The number of tasks solved correctly |9 «A» (experimental class) 9 «B» (control class)
5 3 (12 %) 3 (13 %)

34 15 (60 %) 11 (45 %)

02 7 (28 %) 10 (42 %)

The data presented in the table showed that in the experimental grade 9 "A" all tasks on
geographical research methods were completed by 3 students, which is 12 %, 3—4 tasks - by
15 students, which is 60 %, from 0 to 2 tasks — 7 or 28 % of students. In control 9 "B" all tasks
were completed correctly by 3 students, which is 13 % of the class, 3 or 4 tasks - 11 students,
which is 45 % of students, from 0 to 2 tasks — 10 or 42 % of students. (Figure 3)

For clarity, these tables are processed and presented in the form of diagrams.
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Information about the results of the input test (the ascertaining stage)

14
11

12 10
10

8 ?

6

a 3 3

2 — 1R L

0

9“A” class 9“B" class

Fig.3. Information about the results of the input test

Based on the data obtained, it can be concluded that the level of interest and the level
of knowledge on the subject in both groups is approximately the same. The best result was
shown by about 13% of students, average — from 45 to 60%, low — from 28 to 42% of students.

Thus, the effectiveness of the proposed pedagogical conditions has been proved in
the course of experimental work.

During the research, we conducted a series of master classes for geography teachers.
The training was held for teachers of schools in the city of Nursultan (Astana) in a regular
format. A total of 20 geography teachers took part.

The training was based on active methods, which allowed teachers to gain practical
knowledge on the effective management of students' learning activities in geography lessons
(Sitarov and Urekeshova, 2017).

In the course of the research, we have personalized online services that include
various didactic material, which allows the teacher to minimize the stage of preparation for
various elements of the educational process: project activities, group or independent work,
the stage of consolidating the acquired knowledge and even to study a new topic.

Master classes were developed and conducted, where training was based on active
methods, which allowed teachers to gain practical knowledge on the effective management
of students' learning activities in geography lessons.
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