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Abstract

Nowadays, based on world and private experience, the issue of introducing information technologies
into educational programs of secondary education institutions is becoming relevant. One of these
technologies — GIS (Geoinformation system) technology, which has great importance in teaching
geography. During the study, a retrospective analysis of the state of implementation of GIS technologies
in second stage of education across the world has been carried out, an overview of foreign experience
was conducted, ways and methods of implementation were determined. In accordance with the content
of the updated geography textbook for secondary education institutions of Kazakhstan, issues related
to using GIS technologies were studied through a survey. As a result of the study, 67.2% of geography
teachers showed that they cannot or partially use GIS technology in teaching, 96.6% want to attend
advanced training courses that teach the applied basics of GIS technology, and 93.3% of teachers need
educational and methodological tools aimed at teaching Geoinformation resources and technologies.
These studies have shown the applied issues of GIS technologies in modern geographical education.

Keywords: geographical education; geography textbook; updated content; GIS technologies;
secondary education institutions; geoinformation technologies.

Introduction. XXI century — information
age. In comparison with the material and labor
resources of previous eras, intelligence and the
availability of information are crucial factors
in the development of modern society. In this
regard, there is a tendency in the world to use
geoinformation technologies in all sectors
of the economy that provide full and prompt
access to spatial and temporal data and their
analysis. In the developed countries of the
world, geoinformation technologies have
become one of the priority tools in education
[1], including geographical education.
Scientists conducting research in this area [2]
show that the role of vehicles in the era of “great
geographical discoveries” is the same like GIS
technologies in modern geography. From this,
we can see the importance of the widespread
use of digital Geoinformation technologies in
geographical education of students. However,
GIS technologies are not fully implemented in

secondary education programs in all countries
of the world [1-17].

In our country, according to the updated
content of education, the content of Geography
textbooks for school provides issue of teaching
GIS technologies and their methods. Even
in the content of geography textbooks for
higher secondary education, there are sections
“Cartography and geoinformatics™ [18-21] and
“Cartography and geographical databases” [22].
These sections should teach GIS technologies
and their methods used in cartography and
geoinformatics. The authors of geography
textbooks  focused on  geoinformation
technologies and methods, but did not specify
ways to use them. Work performed with the help
of Geoinformation technologies and resources
was left within the competence of the teacher.
However, the inability of many teachers to
use Geoinformation technologies, low digital
literacy or lack of skills in using Geoinformation
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resources in education negatively affects the full
assimilation of new knowledge in accordance
with the educational program. These issues
mean that the topic we are studying is relevant.

The main purpose of the study is to determine
the possibilities and ways of implementing GIS
technologies into the curriculum of the school
course of geography in the countries of the
world through a retrospective analysis and to
identify the applied problems of introducing
GIS technologies in the school geography of the
country at the present stage.

Main body. There are many definitions
of GIS. Some researchers [3] argue that GIS
is a tool for storing, collecting, processing,
converting, analyzing, and transporting
geographical information.

Characteristics of GIS:

— collection, management, analysis and
output of various geographic information with
spatial and dynamic characteristics;

— managing spatial and geographic
data with a computer and using it to simulate
the usual professional method of geographic
analysis so that spatial data can provide useful
information;

— an important characteristic of a GIS i1s
its relationship with a computer system, since
a computer system can be easily integrated
into a geographic system of varying degrees
of complexity, perform spatial positioning and
dynamic analysis [4].

—  GIS technologies provide an opportunity
to explore real-world global problems that
contribute to the development of students’
geographical understanding [5]. Based on this,
GIS technologies in geography are a set of
methods and approaches for practical application
of these geoinformatics achievements for
spatial data management, their presentation
and analysis. They have a lot of software such
as GRASSGIS, Quantum GIS, GDAL, Ilwis,
SAGA GIS ArcGIS, Mapinfo Professional,
ERDAS Imagine.

These named programs contribute to the
effective assimilation ofknowledge in geography
during the creative and educational activities
of students with a teacher. In accordance with
some studies [6], using GIS improves computer

literacy of pupils and provides training in the
process of collecting, analysing, evaluating and
presenting spatial data. In addition, GIS has been
successfully used to improve spatial literacy:
performe field work and study geographical
phenomena and improve students’ visualization
in an interactive digital environment [7].

Using GIS allows to activate the functions:
visual-figurative,  educating,  developing,
informational, propagandizing, as well as the
formation of skills and abilities when working
with GIS. Thus, the visual-figurative function
allows students to expand and enrich circular
representations by means of sensory perception,
makes learning more accessible, improves
a deeper and more durable assimilation of
educational material.

The role of the educational function when
working with GIS is to include various tasks for
working with GIS in the process of education
of students. The teacher can solve problems of
ecological, aesthetic education, etc.

Due to the gradual and continuous complexity
of tasks, it is important to use GIS in. their
execution. After all, using this information
technology, you can increase students’ interest
in the subject and reveal their scientific and
creative abilities. Information and
propaganda functions are implemented through
systematic work with GIS, since it carries a
significant semantic and informational load like
any teaching tool.

Literature review. Through a retrospective
analysis of the scientific literature [8-17], the
implementation of GIS technologies in second
stage of education across the world can be
divided into 4 stages:

1. The first stage of introduction of GIS
technologies in process of school geography
education is associated with appearance of the
first educational programs based on GIS in
Canada and the USA in the late 70s and early 90s
of the XX century. Subsequently, GIS started
introduced in school curricula of countries
such as Great Britain, Denmark, Germany,
France, Finland, Sweden and the Netherlands.
The National Geographic Society of America
(NGSA) was one of the first to begin work on
the implementation of GIS into educational
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process at school and in 1986 created a system
of seminars to train teachers to apply basics
of GIS [8]. Since 1993, ESRI has released
the newsletter ArcSchool Reader, which has
also been engaged in improving the abilities
of teachers in the United States. Educational
materials for schools have been developed,
work has been carried out on systematic GIS
training [9].

2. The second stage of GIS implementation
in school geographical education falls in the
mid-1990s — the beginning of the 21 century.
This period is characterized by the spread of GIS
curricula in schools in most developed countries
of Europe and Australia. Under the leadership
of Peter O. Connor, the teachers of Bishop
Stortford College in the early 1990s developed
a multi-level program in order to use of GIS in
schools like part of a geographical community
project. Development of GIS functions during
this period contributed to training of students in
such works as analysis, processing of geodata in
schools [8]. It was established that geographic
information system technology of New Zealand
contributes to the formation of students’ research
skills by experimenting with the teaching of
social disciplines [10].

3. The third stage of introduction of GIS in
school geographical education is associated
with transfer of geoinformation knowledge in
schools in Eastern Europe, Asia, Africa and Latin
Americain2005-2012. Theemergence of ArcGIS
Online platform and implementation of projects
such as Schoolnet Future classroom Lab have
contributed to development of geoinformation
education in secondary education institutions
in Turkey, India and China, Taiwan and other
countries [2]. The effectiveness of using GIS
programs in the study of geography sections
has been studied [17]. While in Africa, under
the auspices of ESRI, GIS was introduced into
the South African’s school curricula with small
information resources [11].

4. The fourth stage of development of GIS
technology in geographical education of schools
is characterized by the introduction of GIS in
school programs of Eastern European countries
and some Asian countries (since 2012, to the

present). This period covers also Kazakhstan.
Russia occupies one of the leading positions
among Eastern European countries in respect
of the level of Secondary Education. In this
country, in Russia, elective course programs
and manuals about using GIS technologies in
geography lessons have been developed, and
special attention is being paid to the issue of
Geoinformation education of students [8]. And
GIS technologies have been introduced into the
school curriculum of Kazakhstan since 2019
[18-22].

Methods. The review of works and collection
of materials on the problems of scientific users
of GIS technologies in secondary education
institutions around the world was carried out
through domestic and international systems
of scientific research (Scopus, Web Science,
Academy Google, Educational Resource
Information Center, CiteSeer publications
ResearchIndex, Ingenta, Electronic Library).
In the analysis of accumulated materials,
such general theoretical methods as synthesis,
analysis, study of regulatory documents on
education, and comparison are widely used.
And in the study of modern problems of using
GIS technology in teaching school geography
in Kazakhstan, as the main method was used the
survey method.

Research results and discussion. As a
result of a retrospective analysis of scientific
papers, it was found that Kazakhstan is one of
the countries of the 4th stage of implementing
GIS in the field of Secondary Education. In
order to identify applied issues related to the
introduction of GIS technology, an online survey
was conducted among geography teachers
working in secondary education institutions of
the country in 2020. In the survey participated
119 geography teachers, working in rural
and urban schools and colleges of all regions
of the country, also in secondary education
institutions of the cities of Nur-Sultan, Almaty
and Shymkent of national significance. In the
survey, participants answered 8 questions,
providing information about themselves. The
results of 3 main questions are shown in the
figures below (Figure. 1, 2, 3)
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Do you use GIS programs while teaching geography? (119 answers)

B Partially use
® Can not use

B Yes

Figure 1. Answer to question 1

As shown in Figure 1, to the question about
the ability to use GIS programs for teaching
geography in school, 32.8% respondents
answered positively, while the rest (67.2%)
responded that they do not know how to use or
partially use it. However, when they were asked

about the types of programs used by teachers
who responded positively, they noted Excel,
Word, Daryn, Kundelik, Internet. As long as
none of them belong to the GIS program, it can
be seen that the amount of those who can not
use GIS is much higher.

Do you consider it necessary to have an additional methodological tool to
explain to students knowledge from geography textbooks and perform
practical tasks with the help of geographic information resources and
technologies? (119 answers)

B Yes
B No

Figure 2. Answer to question 2

To the question regarding the need for an
auxiliary methodological tool to explain to
students the knowledge contained in geography
textbooks and to perform practical tasks using
geoinformation resources and technologies

93.3% of geography teachers answered to the
question positively. Also, 96.6% of geography
teachers surveyed stated that they would like
to take advanced training courses that teach the
applied basics of GIS technology (Figure 3).
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Do you want to improve your skills by participating in the courses
"Applied foundations of GIS technology in teaching geography with
updated content" (119 answers)

B Yes
E No

Figure 3. Answer to question 3

The results of the above-mentioned research
show that GIS technologies are rarely used in
practice in secondary education institutions,
and it is necessary to develop teaching aids and
materials aimed at teaching GIS technologies
and organize advanced training courses in order
to improve the digital literacy of teachers and
teach the applied basics of GIS. Specialists of
the National Academy of Education named after
I. Altynsarin, after analytical work on teaching
the subject “geography”, concluded that “In
geographical education, it is still necessary
to use modern technologies, geoinformation
sources, digital resources and educational tools”
[23]. After all, GIS technologies allow teachers
to conduct research within the framework of
two constructivist methods (IBL — inquiry-
based learning [24] and PBL — problem-
based learning [10]). We believe that this will
contribute to the development of research
competencies and digital literacy of teachers, as
well as the formation of an digital literacy and
the introduction of scientific research through

the transfer of geoinformation knowledge to
students.

Conclusion. GIS technologies have been
introduced into the curricula of secondary
education institutions around the world,
depending on the state of Information technology
development in that country. If we divide the
implementation of GIS technologies into 4
stages, the work in this direction in Kazakhstan
corresponds to the 4th stage. Although, the
results of the survey showed that in spite of the
fact that new technologies are already being
introduced into the school curriculum, the issue
of their practical use is still relevant. Also, the
study revealed a high demand for educational
and methodological materials and advanced
training courses for secondary education
institutions and aimed at teaching the applied
basics of GIS. We believe that only by executing
these requests, the problem of mastering
geographical knowledge in accordance with the
educational goals of standard curricula will be
fully solved.
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MexkTten reorpadusicbina I'AJK TexHoJIOTHSICHIH eHIIPYAiH KoJI1aH0a bl MIceiesiepi

HL¥Y. Jlaiicxanos ', H.b. Muipzanwt’’, K.2K. Koxkmeyoai?, /I.T. Onuackapos’
! Abau amvinoasel Kazax yimmoik nedazo2ukaivlk YHUGepCUmeni,

’Kazax yammulk Kbl30ap nedazo2uxaibl YHUeepCcumeni

(Armamol, Kazaxcman)

Anoamna

Kazipri ke3me oieMmik >KoHE JKeKeJlel >KYPrisreH TaipuOenepre Heri3zese OTBIPHIN, opTa OimiM Oepy
MEKeMeIIepiHiH Oi7iM OaFaapiiaManapbiHa aKImapaTThiK TEXHOJIOTHSIIAPIbl CHIIPY MOcelieci ©3¢KTi OOJIBIIT OTHIP.
Conpaii TexHoIoruAIapAbIH 0ipi — reorpadus MoHiH OKbITYAa YikeH MaHbI3Fa ne [AXK (reoakmnaparTsik xyiie)
TEXHOIIOTHUSICHI. 3epTTey OapbIChIH A TYHUEXKY31 O0ibIHIIIa OpTa O1TiM Oepy canackina [AJK TexXHOIOoTHsITapbIHBIH
SHIIpUTY KaFdallblHa PETPOCIICKTHUBTI Tayady >Kacaibll, METSIIK TOKIprOenepre IIONy JKacallbl JKOHE
SHAIPYIIH Taclinepi MeH koyigapsl ailkeiHAanasl. KasakcTaHHbIH opTa OuTiM Oepy MekemelnepiHe apHallFaH
YKAHAPTBUIFaH Ma3MYHJIaFbl Teorpadus OKyIBIFBIHBIH Ma3MYHBIHA Colikec, Konaanbutysl THiC [AJK TexHomoru-
sTapbIMEH OalTaHBICTHI MOCEIeNIep cayalHaMa KYPTi3y apKbLIbl 3epTTEIl. 3epTTey HOTHKECIHIE Teorpadust
noH1 MyFanimaepinid 67,2%-b1 okpiTyna IAXK TexHONOrMsCHIH MaiianaHa aJMalThIHIBIFBIH HEMECE ilIiHapa
naiananaTelHABIFBIH, 96,6%-b1 [AJK TeXHOIOTHSACHIHBIH KONIaHOAIBI HET13/IepiH YHpETeTiH OUTIKTUTIKTI apT-
TBIPY KypCTapblHa KATBICKBICH KEJICTIHIITIH, all MyFamiMaepain 93,3%-bI TeoaknaparTeK pecypcTap MEeH TeX-
HOJIOTHSUIAP/IBI YHPETyre OaFbITTalIFaH OKY-9IICTEMEITIK Kypajuap KaxeT eKeHIIITiH KopceTKeH. by 3eprreyiep
Kazipri reorpadusuibik 6inim Oepyaeri FAXK TexHOIOTHsIapbIHBIH KOJ1aH0abl MOCEIIeNepiH KopceTil Oep/ii.

Tytiin ce30ep: reorpadusuIBIK OLTIM Oepy; KaHAPTHUTFAaH Ma3MyH; reorpadust okyabirsl; [AXK TexHOIOTHSI-
napsl; opra Oi1iM Oepy MekeMelepi; reoaknapaTThIK TeXHOIOTusap.

IMpukaaaubie Bonpocsl BHeaApenus ' MC-TexHo10ruii B IIKOJIbHYI0 reorpaguio

HLY. Jlaiicxanos ', H.b. Moipzanot'”, JK.JK. Kokmeyoaii?, /I.T. Anuackapoe’
! Kazaxckuil nayuonanvhlil nedazo2uyeckull ynusepcumem umenu Aoas,
’Kaszaxckuil HAyuoHAIbHbLIL HCEHCKULL Ne0d202UNeCKUL YHUBEPCUMEm
(Armamol, Kazaxcman)

Annomayust

B HacTosiiiee BpeMs, UCXOM U3 MHPOBOTO M MHIIMBUAYAILHOTO OMBITA, AKTYaJIbHBIM CTaHOBHTCS BOTPOC
BHeApeHMsI HH)OPMAIIMOHHBIX TEXHOJIOTHI B 00pa30oBaTeIbHbIC MPOrPaMMBbI YUPEIKICHUN CpeHero oOpa3oBa-
Hust. OHOM U3 TakuX TexHonorui spisercs texuonorus [ IC (reonHpopMaIiioHHas cuctema), KOTopast UMeeT
0oJbIlIOe 3HAUYCHHUE B MpenogaBaHuu reorpaduu. B xome uccnenoBanus NpoBeeH pEeTPOCTICKTHBHBIN aHaAIN3
cocrostaus BHenpeHus [ UC TexHOIorni B cpeiHeM 00pa30BaHHUH 110 BCEMY MUY, IPOBENIeH 0030p 3apyOeKHO-
TO ONBITA ¥ OTPEACIICHBI TTOJIXO/bI ¥ TTyTH BHEAPEHUsS. B COOTBETCTBUU ¢ coiepkaHUeM yueOHUKa reorpaduu
OOHOBIIEHHOTO COZICPIKAHUS [T YUPEXKIEHUH cpeHero oopasoBanus KazaxcraHa U3y4eHbl BOTPOCHI, CBSA3aH-
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Hele ¢ I'MC-TexHONMOTNsIMH, KOTOPbIE JOJDKHBI ObITH MPUMEHEHBI MyTEM NPOBEICHMS aHKeTHpOBaHUS. B pe-
3yJAbTaTe MCCIenoBanus 67,2% yanteneil reorpaduu MoKa3aii, YTO OHH HE MOTYT WJIH YaCTHYHO HUCTIONB3YIOT
T'C-texnonoruu B o0y4yeHuu, 96,6% xorenu Obl ocelaTh Kypchl HOBBILIEHUS KBaTH(UKaLuU 110 00y4eHHIO
npukiIagaeM ocHoBaM I'MC-texnonorun, a 93,3% yuutenei HyXIanuch B yueOHO-METOANIECKUX TOCOOHSIX,
HAIpaBJICHHBIX Ha 00ydeHHe TeOnH(POPMAIIMOHHBIM PecypcaM M TEXHOJIOTHSIM. DTH HCCIEIOBAHUS ITOKA3aIIH
npukiagabie npoonems! I'IC-TexHOIOrH B COBpPEMEHHOM reorpagudyeckoM o0pa3oBaHUU.

Knwouesvie crnosa: reorpaduueckoe obpasoBanue; yueOHUK reorpaduun; oOHOBIEHHOE conepxkanue; [TUC
TEXHOJIOTUH; YUPEKICHNS CPETHETO 00pa30BaHMsT; TCONHPOPMAIINOHHBIE TEXHOIOTHH.
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MATEMATHUKA CABATBIHIA MEKTEII OKYIIIBIJIAPBIHBIH
OYHKIMOHAJIABIK CAYATTBIJIBIKTAPBIH JAMBITY 9ICTEPI

Anoamna

Makanaga MeKTen OKYIIbUIAPBIHBIH (YHKIMOHAJIIBIK CayaTThUIBIFBIH JAMBITY OJiCTepi OasHaaFaH.
OYHKIMOHAIIBIK CAyaTThUIBIK FHUTBIM MCH SKOHOMHUKAJIA, XaJIbIK IapyallbUTBIFBIH]IA, OMIiP/IiH OapIIbIK calachlH-
Jla aJlaMFa ChIPTKBI OPTaMEH KapbIM-KaThIHACKA TYCYTe ’KOHE OHBIMEH yMbIC icTeyre KaxeT. PISA men TIMSS
3epTTeyNIepiH/ie Ka3aKCTaH IbIK OKYLIBUIAP MOH/IIK O171iM OOWBIHIIIA HOTHIKENIEP1 )KOFapbl OOIFaHMEH, OHbI HAKTHI
eMipIeri KaFaainap/a nainanana OITMEHTIHIITIH KepceTei. byt 3epTTey/iH 03eKTuTIr Ka3ipri 3aMaHFbl O11iM
OepyiH MakcarTapbl MEH MiHJCTTEpiHe OalIaHBICThI: OKYIIBUIAPIBIH KOFaM OMipiHE KaTbICybIHA MYMKIHJIIK
OepeTiH (YyHKIIMOHAIIBIK CAyaTThUIBIKTBl KaJbIITACTBIPY. JKYMBICTBIH MAaKCaThl: MEKTEI OKYIIbUIAPBIHBIH
(DYyHKIIMOHAIIBIK CayaTThUIBIFBIH apTTHIPY SAICTEPiH KopceTy. Makanana Makanaia oCbl MOCENICHIH ©3CKTUIIT
HeTi3leNe/l JkoHe OipHellle MPaKTHKAIBIK Ma3MYHIIbI €CENTEep/iH MOJEIICY apKbLIbl, MPOOIeMasbIK dic
APKBUIBI IIBIFAPY JKOJIAPbl KOPCETIITCH.

Tytiin co30ep: (QYHKIMOHANIBIK CayaTThUIBIK, IMPAKTHKAIBIK Ma3MYHJIbI €CENTEp; MOICNbBJLY OJiCi;
MPOOIEMAIBIK d1iC; KAl O1IIM OEpPETiH MEKTEII.

Kipicne. Eremennik anran MemiieKeTiMi3IiH
OKOHOMHKAJIBIK, OJICYMETTIK JKOHE  casch
OPKCHJICYiHIH, camajibl >KaHAPYBIHBIH Ka)KeTTI

Opl  Tamanm eteni. Ky3bIpeTTiliKTI JaMBbITy
— (YHKIHOHAIIBIK CayaTThUIBIKTBI JaMBITy
MOCeNeCciHe 9Kl Tipeu/ii.

[IapThl OHBIH 3UATKEPIIK ONEYeTiH apTThIPY
OoybIm  TaOBUTAIBI. YIIIH QIIBIMEH OTAaHIIBIK
OUTIMII KETUIIpY, ©31HIH KOHE OFaH JKaKbIH
MaMaH/BIKTapAbl epKiH MeHrepreH, Koramra
MaMaHJIbIFbl  OOWBIHINIA OJEMAIK CTaHIapT
JICHTeiHEe call HOTWIKENl JKYMBIC aTKapa aja-
TBIH OUTIKTI KOCIOM KY3bIPJIbI MaMaHAapKaKeT.
MyHbIH 631 0oJamrak MaMaH]Ibl JTalbIH Ay IbIH
YATICIH — KY3BIPETTUTIK  TYPFBIJAH  JKacay-

«DyHKIIMOHAIBIK CayaTThUIBIKY) TEPMUHIH
1957 xwputet  FOHECKO  «cayaTThUIbIK)
VFBIMBIMEH KaTtap eHrisreH. «CayaTThUIbIK-
OYJ1 afaMHBIH KYKBIFBI KoHE eMip 00kl O11iM
anynblH Heri3i. by skeke amammapasiH, oTOa-
ChUIAP MEH KaybIMJIACTBIKTAPABIH KYKBIKTAPHI
MEH MYMKIHIKTEepiH KeHEUTE/ Il dKOHE OJIapAbIH
eMip CYpy carachlH xakcapTaas [1].
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