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Abstract

The article is dedicated to the matter of implementing a local history studies compo-
nent among the students majoring in Geography at higher education institutions, in
conjunction with the Geoinformation mapping courses. When studying courses of the
major, the students consider the matter of local history studies that allows them not
only to get informed about the territory of the native land as a whole but also enables
them to create its general geoinformational model. The practical stage of the research
engaged the 3rd and 4th year students majoring in Geography and Geography and
History at Sarsen Amanzholov East Kazakhstan University. During the experiment, the
students created a layout of unique places and tourist zones of their native land. As a
result, using region information mapping, the students prepared digital layouts of the
East Kazakhstan region, which had not been previously mentioned in the Geoinforma-
tional mapping course.

Key words: ArcMap, digital maps, geographic maps, geoinformational systems, regional
component, teaching methodology

1. Introduction

The effectiveness of civic consciousness education of the students largely de-
pends on social relations in the society, as well as on the techniques which are
used by professors to form the students’ civic and nation awareness. All this
leads to the growth of the role of local history studies, which is aimed at instill-
ing a sense of civic consciousness, nation awareness, self-esteem and positive
personal qualities in a person (Yespolova et al. 2023). Local history studies have
long been a part of the teaching and educational process in a comprehensive
school. These days this component is being expanded and enhanced. Local his-
tory studies have become a significant part of the regional component of educa-
tional standards which shows the diversity of a region, including its geography
and history, biology and ecology, folklore and literature, art and more, as well as
regional specific needs and interests in the area of education (Devine-Wright
2001).

Advanced educational experience demonstrates that educating the coming
generation in the fields of tourism and local history studies is successful only
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when the combined approach is used. That is, the more fully pedagogical prin-
ciples are reflected, and the more research-based its content and methods are,
the more effective the process of education of children and teenagers becomes.
One such method is the use of geographic information systems in education.

The use of geographic information systems (GIS), such as ArcGIS, in educa-
tion creates new opportunities for training geography and history teachers in
Kazakhstan. The use of such technologies helps develop important competen-
cies, including data analysis, spatial thinking, and working with geographic and
historical materials (Zaytseva and Arkhipova 2014). In the domestic educational
context, GIS with elements of local history not only increases interest in learning
but also contributes to a deeper understanding of the relationships between
historical and geographical events and processes that took place in the country
and individual regions. Thus, a study on the implementation of ArcGIS technol-
ogies with elements of local history is a significant step in the preparation of
modern teachers who are able to use innovative teaching methods in schools.

The implementation of GIS technologies in the educational process, espe-
cially with a focus on local history, is of great importance, as it helps instill
in students and teachers an interest in local communities and events, as well
as develop analytical and critical thinking skills. In a context where teaching
requires greater digital immersion and geodata skills, GIS are becoming an
integral part of teacher training. Using local historical elements through GIS
develops interdisciplinary thinking in future teachers, which in turn makes the
educational process more modern and applicable to life in the digital age.

Evidences drawn from scientific literature prove that applying the geoinfor-
mational systems by domestic and foreign scientists, during the process of
studying, could be an effective method. Considering research papers of Bonda-
renko (2016), Dangermond (2011), Nechypurenko and Semerikov (2017), Zayt-
seva and Arkhipova (2014) we can discover that the value of using the geoinfor-
mational systems, compared with the traditional teaching methods, has been
demonstrated (Kholoshyn et al. 2019). In their article, Local History Practice in
the System of Bachelors-historians Training: Experience and Prospects, Vovk
and Kudelko (2022) have shown that student engagement increased from 26
to 40%, including the correlation, due to the students’ practice on studying the
basis of local history studies This result was obtained, based on the research
conducted from 2013 to 2020. Following Galochkin et al. (2015) we can discov-
er that the using of the element of general local history studies in the process of
teaching disciplines encourages a deep and good-quality topics mastering and
tasks performance of historical and patriotic education. Nowadays one of the
most important issues is the application of professional geographic knowledge
in the formation of historical and patriotic education among the students of
Geography educational programs (Bondarenko 2016).

Additionally, scientific sources considered educational approaches and
methodologies in science. The works of Patterson and Raczek (2024) and
Ammoneit et al. (2024) addressed the issues of teaching effectiveness and
competence formation in science education. These studies highlight the im-
portance of thoughtful methodological interventions to improve educational
outcomes, which helps to understand how scientific data can be effectively
used in the educational process. Importantly, the study of Cho and Permzadi-
an (2024) demonstrated the positive impact of open educational resources on
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student performance, which also enriched the theoretical basis of our study.
These articles served as the basis for the selection of instruments and meth-
ods, as well as for constructing the overall structure of the study, ensuring its
theoretical soundness and methodological consistency.

Today, mapping using GIS is becoming an increasingly popular tool for educa-
tion, especially for the training of geography and history teachers. The existing
literature widely covers the potential of GIS in educational activities, including
the creation of digital maps, spatial data analysis, and the integration of local
cultural and historical context into the learning process (Sarafova 2018). How-
ever, most studies focus on the technical aspects of GIS implementation, while
an integrated approach that combines teacher training with local historical data
remains understudied. Such an approach could increase students’ interest and
help them better understand both geographic and historical materials, which
provide a basis for further discussion of the research problem. The problem of
the research is the insufficient development of methods that would allow for the
effective use of GIS capabilities in the training of history and geography teach-
ers. In particular, the issues of using GIS to combine information on local history
with the teaching of mapping remain open. One promising solution is the devel-
opment of innovative methods aimed at integrating regional cultural heritage
into educational programs using ArcGIS. This will create a more lively and inter-
active learning experience that will help students develop a deep understanding
of the cultural and geographical features of their native land.

The main purpose of higher education is to train a highly qualified special-
ist, who not only masters the fundamentals of their chosen major but also is
able to apply the acquired knowledge practically (Bussotti 2015; Oztiirk 2016;
Nurgaliyeva et al. 2018). To achieve this purpose, we have established a pro-
gram, aimed at teaching the young generation local history studies. We have
assumed that improvement of local history knowledge of people, first of all,
should increase their interest in it (Lewicka 2005, 2013). This increased interest
in the native land should lead to a stronger attachment to the place and, con-
sequently, lead to a greater willingness to local civic engagement and, perhaps,
to wider civic trust.

This study aims to develop and implement a methodology for using ArcGIS
with elements of local history for training teachers of geography and history.
The main objectives include:

1. to study the effectiveness of using GIS in the educational process, using

local historical materials;

2. to develop educational materials using ArcGIS, including local historical

and cultural elements;

3. to test the proposed methodology in practice with subsequent evaluation

of its effectiveness for improving the quality of teaching.

2. Materials and methods

To achive the aim of the study, we combined elements of local history studies
with the Geoinformational mapping course for Geography students to improve
the effectiveness of a teaching method. It is related to the fact that Geoinfor-
mational mapping is currently one of the fastest growing fields, and geoinfor-
mational maps are of greater significance in the learning process. However,
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there are few designed maps around Kazakhstan which focus on the history of
its certain areas, particularly in the East Kazakhstan region, as well as sacral
or tourist places and protected areas of the region. For this reason, maps, de-
signed by the future professors and geographers, their knowledge and capabil-
ities, acquired during the learning, will be the most effective solution for their
teaching process (Pace 2016).

The methods applied in this study included several stages, each of which
was aimed at collecting data and analyzing the results of implementing GIS
technologies in the educational process.

Student survey. At the initial stage of the study, a survey was conducted
among 3rd and 4th year students studying in the specialties “Geography-Histo-
ry” and “Geography”. The survey allowed us to collect basic data on their initial
level of skills in working with cartographic tools and understanding of local
history. A repeated survey was conducted after the implementation of the GIS
method in the educational process in order to identify changes in the level of
competence and perception of the material. This comparison allowed us to
assess the difference before and after the implementation of GIS.

Practical work with ArcGIS for data visualization. After the survey, the stu-
dents went through a stage of practical use of GIS technologies. As part of
the classes, they created maps and visualized historical and geographical data
using ArcGIS. The tasks included integrating elements of local history, which
helped to consolidate the material studied and develop mapping skills. Using
the local cultural and historical context made the visualization process more
meaningful and exciting for students.

Analysis of completed work. Upon completion of the practical tasks, the stu-
dents’ work was analyzed. The quality of cartographic visualization, the cor-
rectness of the presented data, and the students’ ability to integrate elements
of local history into their projects were assessed. This stage helped to identify
how successfully the students mastered GIS tools and how they applied the
knowledge they gained in practice.

Assessment of acquired skills. The final stage included an analysis of the
skills acquired by the students during the implementation of GIS in the educa-
tional process. Both quantitative and qualitative analysis of student respons-
es and the results of their work were used to assess the following indicators:
ability to perform spatial analysis, skills in working with ArcGIS, and the ability
to use local historical data to create maps. The results of this stage made it
possible to assess the effectiveness of using ArcGIS for training future geogra-
phy and history teachers. Thus, a comprehensive approach, including a ques-
tionnaire, practical work, analysis of results and assessment of skills, made it
possible to obtain a complete picture of the level of assimilation of GIS meth-
ods by students and their potential for further application in teaching practice.

2.1. Participants

In this study, we have worked with 237 students of Sarsen Amanzholov East
Kazakhstan University (from 19 years to 21 years old), majoring in Geography.
Survey questions were asked and the students’ interests in history and the na-
ture of the native land were identified before the practice session (Table 1, Fig.
1). The survey was conducted two times during the research period. The survey
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Table 1. The number of students who participated in the study.

Year

Number of
students

2014-
2015

26

2015-
2016

16

2016—- | 2017- 2018- 2019- 2020- 2021- 2022- 2023-
2017 2018 2019 2020 2021 2022 2023 2024

19 21 42 26 25 19 20 23

m 3rd year students  ®4th year students

12

10

4
0ll —

6B05201-Geography 6B01506-Geography 6B01510-Geography-History

N

Figure 1. The structure of students on specialties and courses. The inscriptions
6B05201-Geography, 6B01506-Geography, and 6B01510-Geography-History are codes
of educational programs. Each code includes the education level (6B—bachelor's de-
gree), the field of study (05—natural sciences, 015-pedagogy), as well as a specific pro-
file or specialization. They represent areas of training: scientific geography, pedagogical
geography, and geography-history, respectively.

is conducted during the first seven weeks of the first semester, covering the key
initial period of the academic year. The participants in this experiment are third-
and fourth-year students and their involvement in the study has been ongoing
since 2014. The main part of participants are third-year students studying in
the specialty “Geography-History”, as well as students specializing in scientific
geography (Fig. 1). This structure of the participants allows us to evaluate the
results of the study in different contexts of training future specialists and draw
conclusions about the role and significance of these programs for their educa-
tional activities.

2.2. Instrument and procedures

The survey consists of three parts and ten questions. The surveys were con-
ducted on “History of the native land”, “The nature of the native land” and
“Geoinformational systems” sections. The survey has demonstrated that the
number of the students, showing interest in searching for information about
their native land and being competent at its sacral places, is very small.

The students’ answers were analyzed and mapped after the survey. Analyz-
ing the survey results, we switched to the main stage of the practice session.
During the first seven weeks of the Web-mapping course, conducted in the pe-
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riod of the 5" and the 7" semesters, as the main period of practice session
among the 3 year and the 4" year students of Geography major, the local his-
tory topics were studied in terms of the mapping.

2.3. Data analysis

The main software system used for designing a map was ArcGIS 10.3 during the
research. According to the 7-week educational program plan, the students were
informed about the general work process using software such as ArcMap, nec-
essary tools for designing maps and software key functions (Jovanovi¢ 2008).
In addition, a new training program and a practical work program for the 7-week
discipline “Geoinformation mapping” have been prepared for the research work
(Turk and Gumusay 2004). More details are shown in Table 2 (Wu et al. 2018).

Table 2. New educational program “GIS with the elements of local history” (seven weeks) (Zhensikbayeva et al. 2023;
Seidualin et al. 2024; Zhensikbayeva et al. 2024).

Week GIS

1 Introduction to GIS.
GIS functional area

2 Structure and
functions of the
geoinformational
systems

3 Data base
management system

4 Vector and raster data
input.

5 Creating new objects
in the software.
Points, lines, polygons

6 Geonformational map
assemblage

7 Geoinformational

The local history studies  GIS with the elements Topic task

Concept and meaning of
local history studies

History and value of
populated areas of the
native land

The main geographical
objects of the region

Historical and
geographical features of
aregion

Tourist places of a region

Specially protected areas
of a region and nature
protection

Research preparation on

project. Thematic map chosen region

preparation
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of history

Introduction to GIS.
ArcGIS software
features.

New project. Selecting
a topic of the first
ArcMap project

Creating of
geodatabase of a
region. Shapefiles
preparing, depending
on the topic of a
project.

Region vector and
raster data input.
Establishing a spatial
reference

Region vector and
raster data input.
Establishing a spatial
reference

Producing an
assemblage and
regional map symbols
on the chosen topic

Report on prepared
research

hgs.e134780

Introduction to personal
dashboard of ArcMap
software. Adding such
sections as ArcCatalog,
ArcToolbox and collecting
information on provided tools

The students were asked to
develop a project, related to
the tourist places, historical
and geographical places,
specially protected and sacral
places of the native land.

Creating of new geodatabase
in ArcMap software.
Shapefiles preparing,
depending on the topic of a
project and components of
the nature. Shapefile structure
preparing

Spatial reference of physics
and geographical, landscape
and topographic base to the a
new project

Vector and raster data capture

Preparing a map assemblage.
Preparing map symbols by the
map appearance rule

Familiarizing the research
procedure and goal. Research
preparation
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When preparing practical work, a lot of works related to the history and tourism
of the East Kazakhstan region were used (Zhensikbayeva et al. 2017; Zhensik-
bayeva et al. 2018; Kabdrakhmanova et al. 2019; Zhensikbayeva et al. 2023). In
addition, methods for preparing tourist maps using GIS were considered (Chla-
chula et al. 2021; Seidualin et al. 2024; Zhensikbayeva et al. 2024).

3. Results

The process of increasing interest of the students occurs not only through so-
cial objectives but also through the educational process. The academic perfor-
mance of the students of educational institutions that used innovative methods
was 1.5 times lower than the academic performance of the students, learning
through traditional methods (Freeman et al. 2014). The development of local
history studies elements based on mapping methods was required during the
differentiation of such issues.

The learning process aimed at developing students’ interest in local history
and natural objects demonstrated positive results. Including elements of local
history in the course turned out to be a successful solution, as it not only en-
riched the students’ knowledge but also contributed to the development of new
competencies in the field of geoinformation technologies (GIS). The training
was based on assignments for developing maps and a geodatabase, which
allowed students to feel the importance of working with relevant data and to
understand the value of their native land. In this context, the program contribut-
ed to the formation of both professional and social skills.

Over seven weeks of the course, the students designed two geographical
maps and three strips in the ArcGIS Story Maps software system.

The students worked on topics outlined in the educational plan over seven
weeks. Adding the element of local history studies into the educational plan of
the Geoinformational mapping main course has not significantly affected the
total volume of the educational process. Otherwise, the use of the unique mate-
rial in the lectures makes them more fascinating for the students. As evidence,
we will consider the results of the first and last survey in Table 3. Additionally,
the students have prepared the geodatabase of the East Kazakhstan region
and have worked with vector and raster data (Turyspekova et al. 2022).

During the course, students applied remote sensing methods and processed
satellite images. Mastering these methods allowed them to create a digital re-
lief model and identify key hydrographic objects, which is especially important
for regions with unique natural conditions, such as the East Kazakhstan region.
Considerable attention was also paid to creating a map of tourist attractions,
sacred places and specially protected natural areas, which allowed students to
feel a connection with the historical and cultural heritage of the region.

During the process of creating a geodatabase, students learned to run com-
puter simulations and ground geomorphological analysis. The following re-
search area data have been prepared using data created by the students (shape
file) (Knowles 2008; Chang and Caneday 2011; Essel et al. 2022):

+ processed research area mapping by satellite imagery;

+ digital elevation model;

+ hydrographical water bodies;

+ state and administrative area division;
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* tourist attractions, archaeological and historical sites, sacral places and

specially protected natural area data.

One of the key aspects was working with vector and raster data. This taught
students not only to systematize information but also to present it in the form
of multimedia products, such as digital video. Such skills are especially in de-
mand in the modern world, where data visualization is becoming an integral
part of analysis and decision-making. Working in ArcGIS Story Maps, students
created not only maps but also holistic stories linking the natural and cultural
objects of the region.

The introduction to the GIS and its application fields were demonstrated
during the first week according to the educational plan.

The seven week-long local history studies and the geoinformational systems
educational lectures, including practical sessions resulted in the students’ de-
veloping professional skills in designing maps and acquiring knowledge about
their native land. As it was mentioned in the first completed survey, the stu-
dents showed a poor level of knowledge and interest in their native land. After
the lectures, conducted by the educational plan, the students improved their
knowledge of archeological and historical sites, tourist places and protected
nature sites. The results of the research work and the dynamics of indicators
can be seen in Table 3. As we can see on the line chart, there was a significant
increase of the students’ knowledge of the GIS mapping with the index, ranging
from 91.3 to 95.6%. Additionally, as a result of the experience, the students’
knowledge of sacral places of their native land increased from 13% to 95.6%.
The difference of 82.6% indicates that maps, containing sacral places and ar-
cheological sites, designed using the ArcGIS software system, significantly af-
fected the experimental work. And also below are several maps made by stu-
dents during practice (Figs 2, 3).

Table 3. The results of the preliminary and second testing, and changes in indicators.

Pretesting Second testing Difference

Number | Average | Number  Average

| am very interested in the history of my native land.

I am familiar with cultural property site of my native
land

| am familiar with sacral places of my native land
| have visited sacral places of my native land

| am familiar with tourist places of my native land.
| have visited tourist places of my native land.

| am familiar with environmentally protected sites of
my native land.

| am aware of the ecological and economical
problems of my native land.

| can design maps on the basis of the
geoinformational systems.

| can design a map on the basis of ArcGIS software
system
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grade grade

9 39.1 15 65.2 26.1
10 434 21 91.3 47.9
3 13.0 22 95.6 82.6
2 8.6 4 17.3 8.7
15 23.0 23 100 77.0
12 52.1 12 52.1 0
17 73.9 23 100 26.1
15 65.2 18 78.2 13.0
0 0 22 95.6 95.6
0 0 21 91.3 91.3
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Studying the geoinformational systems with the element of local history
studies led to greater respect among the students and increased their interest
in the native land. In view of the above, we suggested that increasing the inter-
est of the population in the local history can lead to a stronger attachment to
the native land. Additionally, such stronger attachment to the native land must
lead to increased civic engagement. Moreover, in this research, we intended
to investigate whether these effects, specific to local context, can lead to an
overall index increase in the social capital, including social trust. To accomplish
this, we have developed an intervention program, aimed at teaching young res-
idents the history of their local communities. We suggested that increasing the
local history knowledge of people must primarily heighten their interest in the
local history (Devine-Wright 2001; Lewicka 2005, 2013). This heightened inter-
est in the past of the local land should lead to a strengthening of attachment to
the native place, as well as to increased local civic engagement, and perhaps,
to wider trust.

4. Discussion

4.1. Geoinformation technologies as a means of developing cultural
awareness and civic engagement

The student, first and foremost, emerges as a participant in the civil community
of the state. Harmony in the relationship between the individual and the col-
lective, as well as the fulfillment of civic duties, becomes the most important
aspect of a citizen'’s activity for the home country. The path to carrying out this
activity can be varied but its basis lies in developing an interest in the history
and culture of the native country. At the present stage, there is a decrease in the
level of knowledge among young people about the cultural heritage, historical
figures, and monuments of their native land. One of the main methods of over-
coming this problem is the integration into the educational process of informa-
tion that helps to increase the level of awareness of one’s locality, using modern
reproductive and computer technologies (Bahaire and Elliott-White 1999). In
this regard, elements of local history sciences were introduced into the cur-
riculum of students in the specialties “Geography” and “Geography-History”.
From 2014 to 2024, four geographic information mapping programs (Mapinfo,
ArcGIS) were included in the curriculum and three changes were made to the
training content. However, the main component of the elective discipline as-
sociated with local history education remained unchanged. Over the past six
years, students have made significant progress compared to previous years,
performing analytical work on creating cartographic materials, developing digi-
tal elevation models, and creating projects in three dimensions.

4.2. Improving the qualifications of teachers through the integration
of GIS into the educational process

In addition to the educational effect, this course opened up new opportunities
for practical interaction between students and local communities. For exam-
ple, the developed maps and databases can be used by local authorities and
travel agencies to promote tourist routes and preserve cultural heritage. Thus,
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students felt like not only learners but also active participants in public life,
which increases their motivation to continue their education in the field of GIS
and local history. Training in geographic information systems with an empha-
sis on the local history component has been widely utilized in the context of
teacher training. This is a prerequisite for improving the competence of teach-
ers in the field of education. This is due to the fact that specialists in the field
of geography and history, as well as geographical historians, have realized the
importance of using geographical and historical maps in the educational pro-
cess for schoolchildren. Additionally, within the framework of the new school
curricula in grades 10-11 of Kazakhstan, “geographic information mapping” is
considered as a separate section in the subject of geography. This helps teach-
ers master new geographic information systems. In this regard, an educational
program of advanced training courses for teachers entitled “GIS in teaching
geographical disciplines” was developed, with the support of the Ministry of
Science and Higher Education of the Republic of Kazakhstan. The program is
planned to be implemented from September 2024 to the academic year 2025.
The main goal of the program is to improve the knowledge of geography teach-
ers in the field of geographic information systems and teach the skills of draw-
ing up geographic maps.

4.3. Limitations of the study

Despite the positive results of the educational program, the study identified a
number of limitations that may affect the completeness and objectivity of the
findings.

4.3.1. Limited sample and control scope.

While the program showed an increase in interest and knowledge, its duration
is only seven weeks, which may be insufficient for a long-term assessment of
the effectiveness of the educational approach. In addition, only 8.7% of stu-
dents participate in excursions and trips to historical and cultural sites (e.g., the
Akbaur complex), indicating limited participation.

4.3.2. Lack of control over the influence of external factors

The effect of the program may be influenced by other sources of information
or educational activities, making it difficult to assess the extent to which the
course influences the results. For example, the increase in interest in environ-
mental and political issues (+13%) may also be due to events outside the cur-
riculum.

4.3.3. Limited integration of practical skills

While students mastered GIS tools and thematic mapping, the degree of adap-
tation of applied knowledge to specific professional tasks was not demonstrat-
ed. There is no data on student participation in projects related to solving local
problems using GIS.
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4.3.4. Subjectivity of knowledge and interest assessment

Student achievement assessment is based on self-reports and comparison of
data before and after the course. However, this approach may be subjective, as
students may over- or underestimate their level of knowledge.

4.4. Suggested improvements

The following improvements can be made to improve the quality and consis-
tency of research results.

4.4.1. Extend the program duration and expand the sample

Expanding the course and involving a wider range of students will allow for
more substantiated conclusions. Additional fieldwork and trips are recom-
mended to increase participation. For example, regular visits to natural and his-
torical areas can reinforce theoretical knowledge.

4.4.2. Implementation of projects and case studies

Project work related to local issues should be included in the program to in-
crease the practical relevance of the course. For example, creating maps of
natural area conservation or analyzing environmental risks in the East Kazakh-
stan region improves the level of students’ professional skills.

4.4.3. Conducting control group studies

To reduce the influence of external factors, control groups not participating
in the Program can be used to compare their results with those of the course
participants. This allows for an objective assessment of the impact of the ed-
ucational process.

4.4 4. Accurate means of educational assessment

Instead of self-reporting, it is recommended to introduce objective methods of
knowledge assessment, such as tests and practical assignments checked by
teachers. This ensures a more accurate assessment of the level of acquired
skills.

4.4.5. Supporting long-term motivation of students

To maintain students’ interest in studying regional and environmental issues,
associations and clubs can be created where students can continue their re-
search after the end of the course. Platforms for sharing results (e.g. publish-
ing maps or surveys) can stimulate long-term interaction.

Thus, taking into account the proposed improvements, the Program allows
for more sustainable results, increases the practical significance of training
and ensures that students develop not only theoretical knowledge but also pro-
fessional competence in the field of GIS and regional studies.
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5. Conclusions

The results of the study clearly showed that the introduction of geographic
information systems (GIS) and elements of local history into the educational
process significantly contributes to increasing students’ interest in studying ge-
ography and history, as well as helps to form new professional and social skills.

The implementation of the program using ArcGIS, with an emphasis on local
history and natural features, contributed not only to improving academic per-
formance but also to increasing the general interest of students. The program
has shown that the combination of innovative methods and regional material
has a powerful educational effect, increasing the importance of learning for
students. As a result, the level of interest has increased significantly: interest
in the history of the native land has increased by 26%, and knowledge about
sacred and cultural sites—by 82.6%. This confirms the effectiveness of using
interactive maps and databases developed by students to create links between
the subject and real life.

An important result is an increase in the level of knowledge and skills of stu-
dents, especially in the field of GIS and local history. Using ArcGIS, in particular
for creating maps and processing satellite images, allows students to gain a
deeper understanding of the value of working with relevant data. According to
surveys and estimates, the academic performance of students who complet-
ed this course improved by 1.5 times compared to those who studied using
traditional methods. This confirms the importance of innovative educational
methods, especially in the context of rapidly changing requirements for the pro-
fessional skills of future specialists.

The program provided students with a unique opportunity to develop the pro-
fessional competencies necessary to work with geographic information sys-
tems and cartographic technologies. The main result of the research was the
successful mastery of key skills in working with GIS by students. During the
course, 95.6% of students learned how to create thematic maps, and 91.3%
mastered the tools of geo-analysis, which confirms the high effectiveness of
the educational program. This result is explained by the fact that the course
covered the basic principles of mapping using GIS and integrated elements
of local history. During the course, students have mastered methods of work-
ing with vector and raster data, remote sensing and satellite image processing
skills, which is especially important for regions such as the East Kazakhstan
region. Students learned how to create digital terrain models, identify hydro-
graphic objects and make maps that can be used not only for educational pur-
poses but also for real projects related to tourism and ecology.

The study confirmed that the study of the history and natural objects of the
native land has a positive effect on the formation of students’ feelings of at-
tachment to their native land and promotes a thrifty attitude towards nature. By
participating in the creation of maps and geodata covering sacred and natural
sites, students not only deepened their knowledge of local history and geog-
raphy but also expressed greater respect for the cultural and natural heritage
of the region (Hristova and Stoycheva 2021). The level of familiarity with the
tourist and environmental sites of the region has increased to 100%, which in-
dicates that the inclusion of elements of local history and environmental edu-
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cation in the program has significantly strengthened their understanding and
commitment to the conservation of natural resources and cultural values.

The conducted research has confirmed the effectiveness of using GIS and
elements of local history in teaching geography and history teachers. Thus,
the program not only helped students acquire professional skills in the field
of geoinformation technologies but also became an effective means to foster
respect for the country’s history and natural heritage. The results demonstrate
that the integration of GIS technologies and local cultural elements into the ed-
ucational process promotes civic awareness and activism, strengthening stu-
dents’ sense of belonging to their region and responsibility for its preservation.
This aspect is especially important in the context of the need for sustainable
development and strengthening the environmental and cultural awareness of
the younger generation.
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