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Abstract In the context of digitalization, there are many obstacles to the successful introduction of geospatial 
technologies (GST) into school geography and their integration with geographical education. The main one 
is the low geospatial education of teachers. The purpose of this study is to develop a curriculum for advanced 
training courses and an experimental study of its effectiveness by analyzing the content of the school’s geography 
educational programs and studying the demands of geography teachers for geospatial knowledge. During the 
study, such general scientific methods as review, analysis, synthesis of scientific papers, study, comparison 
of regulatory documents on education were used. Based on the analysis of the role of GST in the curricula 
of Kazakhstan’s secondary education and a survey study of the professional needs of geography teachers in 
geospatial education, 2-level (basic, advanced) training programs of advanced training courses for geography 
teachers, an additional manual for it, have been developed. The effectiveness of the basic level curriculum has 
been proven by an experimental study. The results of “pretest” and “posttest” from 24 teachers participating in 
the experiment showed that after the refresher course, the spatial skills of the course participants increase from 
“insufficient” and “average” to “high” and “very high”. The research carried out supports the introduction of 
GST in school geography and contributes to speeding up this process.
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Abstract. Flood is one of the disasters that often hit various regions in Indonesia, specifically in West Kalimantan. 
The floods in Nanga Pinoh District, Melawi Regency, submerged 18 villages and thousands of houses. Therefore, 
this study aimed to map flood risk areas in Nanga Pinoh and their environmental impact. Secondary data on 
the slope, total rainfall, flow density, soil type, and land cover analyzed with the multi-criteria GIS analysis 
were used. The results showed that the location had low, medium, and high risks. It was found that areas with 
high, prone, medium, and low risk class are 1,515.95 ha, 30,194.92 ha, 21,953.80 ha, and 3.14 ha, respectively. 
These findings implied that the GIS approach and multi-criteria analysis are effective tools for flood risk maps 
and helpful in anticipating greater losses and mitigating the disasters.
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1. Introductin
Floods occur when a river exceeds its storage capacity, 

forcing the excess water to overflow the banks and fill the 
adjacent low-lying lands. This phenomenon represents the 
most frequent disasters affecting a majority of countries 
worldwide (Rincón et al., 2018; Zwenzner & Voigt, 2009), 
specifically Indonesia. Flooding is one of the most devastating 
disasters that yearly damage natural and man-made features 
(Du et al., 2013; Falguni & Singh, 2020; Tehrany et al., 2013; 
Youssef et al., 2011).

There are flood risks in many regions resulting in great 
damage (Alfieri et al., 2016; Mahmoud & Gan, 2018) with 
significant social, economic, and environmental impacts 
(Falguni & Singh, 2020; Geographic, 2019; Komolafe et al., 
2020; Rincón et al., 2018; Skilodimou et al., 2019). The effects 
include loss of human life, adverse impacts on the population, 
damage to the infrastructure, essential services, crops, and 
animals, the spread of diseases, and water contamination 
(Rincón et al., 2018).

Food accounts for 34% and 40% of global natural disasters 
in quantity and losses, respectively (Lyu et al., 2019; Petit-
Boix et al., 2017), with the occurrence increasing significantly 
worldwide in the last three decades (Komolafe et al., 2020; 
Rozalis et al., 2010). The factors causing floods include 
climate change (Ozkan & Tarhan, 2016; Zhou et al., 2021), 
land structure (Jha et al., 2011; Zwenzner & Voigt, 2009), and 
vegetation, inclination, and humans (Curebal et al., 2016). 
Other causes are land-use change, such as deforestation and 
urbanization (Huong & Pathirana, 2013; Rincón et al., 2018; 
N. Zhang et al., 2018; Zhou et al., 2021).

The high rainfall in the last few months has caused much 
flooding in the sub-districts of the West Kalimantan region. 
Thousands of houses in 18 villages in Melawi Regency have 
been flooded in the past week due to increased rainfall 

intensity in the upstream areas of West Kalimantan. This 
occurred within the Nanga Pinoh Police jurisdiction, including 
Tanjung Lay Village, Tembawang Panjang, Pal Village, Tanjung 
Niaga, Kenual, Baru and Sidomulyo Village in Nanga Pinoh 
Spectacle, Melawi Regency (Supriyadi, 2020).

The flood disaster in Melawi Regency should be mitigated 
to minimize future consequences by mapping the risk. 
Various technologies such as Remote Sensing and Geographic 
Information Systems have been developed for monitoring flood 
disasters. This technology has significantly contributed to flood 
monitoring and damage assessment helpful for the disaster 
management authorities (Biswajeet & Mardiana, 2009; Haq 
et al., 2012; Pradhan et al., 2009). Furthermore, techniques 
have been developed to map flood vulnerability and extent 
and assess the damage. These techniques guide the operation 
of Remote Sensing (RS) and Geographic Information Systems 
(GIS) to improve the efficiency of monitoring and managing 
flood disasters (Haq et al., 2012).

In the age of modern technology, integrating information 
extracted through Geographical Information System (GIS) and 
Remote Sensing (RS) into other datasets provides tremendous 
potential for identifying, monitoring, and assessing flood 
disasters (Biswajeet & Mardiana, 2009; Haq et al., 2012; 
Pradhan et al., 2009). Understanding the causes of flooding 
is essential in making a comprehensive mitigation model. 
Different flood hazard prevention strategies have been 
developed, such as risk mapping to identify vulnerable areas’ 
flooding risk. These mapping processes are important for the 
early warning systems, emergency services, preventing and 
mitigating future floods, and implementing flood management 
strategies (Bubeck et al., 2012; Falguni & Singh, 2020; Mandal 
& Chakrabarty, 2016; Shafapour Tehrany et al., 2017).

GIS and remote sensing technologies map the spatial 
variability of flooding events and the resulting hazards 
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1. 	 Introduction 
The XXI century is the age of information. The value 

and availability of information are decisive factors in the 
development of modern society. In this regard, in the world, 
there is a trend towards the use of geospatial (Geoinformation) 
technologies in all sectors of the economy, providing full 
and operational access to spatio-time data and their storage, 
processing, analysis, transportation and modeling (Laiskhanov 
et al., 2023; Ozgen, 2009). Geospatial technologies (GST) have 
become one of the main tools of geographical education, 
including in the field of education in developed countries 
of the world (Berezhnyi et al., 2013; Kholoshyn I. V., 2016; 
Somantri & Hamidah, 2023). «Just as the role of vehicles in 
the era of the “great geographical discoveries” is the place of 
Geoinformation systems in modern geography.” From this we 
can already understand the importance of GST in geographical 
education.

Unfortunately, GST is not fully integrated into the 
secondary education programs of many countries of the world 
(DeMers et al., 2021; Kholoshyn I. V., 2016) or is not used at 
the proper level even if embedded (Ocak et al., 2023; Walshe, 
2017). Especially this is typical for developing countries 
(Laiskhanov et al., 2023; Somantri & Hamidah, 2023). In the 

early stages of the introduction of these technologies, the 
harmony between teaching logistics and standards-based 
curricula, teacher motivation and geospatial education was 
broken (Demirci, 2009; Sinton, 2023). Since the early 2010s, 
many of these barriers have been reduced or even eliminated 
thanks to the development of web mapping (Fargher, 2018). 
This made it possible to replace paper cards and present new 
details (Kapustin, 2009). Even now, teachers can create apps in 
WebGIS and use them in the classroom (Ivan & Glonți, 2019). 
However, despite the ease of access to cartographic platforms 
andthe current requirements of education, the practical 
application of GST in secondary education is not at the proper 
level (Ocak et al., 2023; Shakhislam et al., 2024; Sinton, 2023; 
Walshe, 2017). For example, in accordance with the updated 
content of education in Kazakhstan, the content of school 
geography textbooks reflects the problem of teaching GST and 
Geoinformation methods (Laiskhanov et al., 2023). However, 
a survey study conducted in Kazakhstan found that 70% of 
geography teachers are limited to using mobile GIS applications 
(Shakhislam et al., 2024). Walshe (2017) this is due to the fact 
that it is not possible to improve the skills of teachers in the use 
of GST. It is known that these problems are solved primarily 
by training professional geography specialists with geospatial 
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forcing the excess water to overflow the banks and fill the 
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worldwide (Rincón et al., 2018; Zwenzner & Voigt, 2009), 
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been flooded in the past week due to increased rainfall 

intensity in the upstream areas of West Kalimantan. This 
occurred within the Nanga Pinoh Police jurisdiction, including 
Tanjung Lay Village, Tembawang Panjang, Pal Village, Tanjung 
Niaga, Kenual, Baru and Sidomulyo Village in Nanga Pinoh 
Spectacle, Melawi Regency (Supriyadi, 2020).

The flood disaster in Melawi Regency should be mitigated 
to minimize future consequences by mapping the risk. 
Various technologies such as Remote Sensing and Geographic 
Information Systems have been developed for monitoring flood 
disasters. This technology has significantly contributed to flood 
monitoring and damage assessment helpful for the disaster 
management authorities (Biswajeet & Mardiana, 2009; Haq 
et al., 2012; Pradhan et al., 2009). Furthermore, techniques 
have been developed to map flood vulnerability and extent 
and assess the damage. These techniques guide the operation 
of Remote Sensing (RS) and Geographic Information Systems 
(GIS) to improve the efficiency of monitoring and managing 
flood disasters (Haq et al., 2012).

In the age of modern technology, integrating information 
extracted through Geographical Information System (GIS) and 
Remote Sensing (RS) into other datasets provides tremendous 
potential for identifying, monitoring, and assessing flood 
disasters (Biswajeet & Mardiana, 2009; Haq et al., 2012; 
Pradhan et al., 2009). Understanding the causes of flooding 
is essential in making a comprehensive mitigation model. 
Different flood hazard prevention strategies have been 
developed, such as risk mapping to identify vulnerable areas’ 
flooding risk. These mapping processes are important for the 
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mitigating future floods, and implementing flood management 
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education, and then professional development of geography 
teachers and providing them with methodological support 
(Demirci, 2009; Jo & Hong, 2018; Knecht & Spurná, 2022; 
Mitchell et al., 2022). Moreover, many scientists (Fairman et 
al., 2023; Kolnik, 2010; Leat et al., 2005) argues that the basic 
education of teachers cannot provide them with the knowledge 
and skills necessary for their professional activities. Because 
teachers have to constantly update their knowledge and skills 
in their professional careers due to the introduction of new 
curricula and changes in teaching technologies and changes 
in the tastes of students due to the exchange of knowledge 
(Avalos, 2011; Fairman et al., 2023; Kolnik, 2010).

Currently, the professional development of a geography 
teacher is primarily related to geospatial education. Geospatial 
knowledge here is a practice-based knowledge that consists 
of searching, collecting, storing, processing, analyzing spatial 
data using GST, obtaining and transporting the final product 
(Berezhnyi et al., 2013). Geospatial education for geography 
teachers builds their skills in applying GST (Kapustin, 2009), 
digital literacy (Kholoshyn et al., 2019), spatial and geospatial 
literacy (Jo & Solari, 2015) and spatial intelligence (Somantri 
& Hamidah, 2023). And the teacher’s ability to use GST in the 
classroom at the proper level helps students develop geospatial 
thinking and problem-based thinking skills (Bearman et al., 
2016; de Miguel González, 2017; Donert et al., 2016; Metoyer 
& Bednarz, 2017; Robertson et al., 2019), cartographic skills 
(Robertson et al., 2019), high-level thinking skills (Chen & 
Wang, 2015) intellectual skills (Kapustin, 2009). According to 
Cichoń & Piotrowska (2018), for effective education, it may 
not be enough for the teacher to use ICT with traditional 
methods. The modern “generation Z” needs a teacher who is 
publicly available, able to work using modern devices, software 
and internet resources. The basis of these lies in geospatial 
education for geography teachers. Therefore, improving 
the qualifications of teachers in the application of GST and 
considering various ways to integrate it into the geography of 
the school is a very urgent problem (Millsaps & Harrington, 
2017). This and other data discussed above, whichshow how 
relevant the problem is and whether it is important to solve it 
on an international and national scale.

Although there is some research on advanced training for 
geography teachers (Boehm et al., 2012; Brysch, 2020; Kolnik, 
2010; Leat et al., 2005; Mitchell et al., 2022; Solem et al., 2006; 
Thenga et al., 2020), there is very little research around the 
problem of professional development through geospatial 
education and determining its effectiveness (Somantri & 
Hamidah, 2023; Walshe, 2017). Comprehensive research, 
which consists in studying the requests and opportunities of 
geography teachers, analyzing the content of curricula and 
developing a program for advanced training courses, is also 
not enough. In terms of conducting research on this issue 
and the applied significance of the research results, we asked 
ourselves the following questions: What is the role of GST 
in school geography curricula? To what extent do geography 
teachers need geospatial education? What should be the 
content of the advanced training course on teaching GST? 
How to determine its effectiveness? These research questions 
allowed us to determine the specific purpose of the study. 

The purpose of this study is to design and experimentally 
evaluate a professional development course on geospatial 
technologies based on the needs of geography teachers and the 
content of school geography curricula.

Based on these research questions and the purpose of the 
study, the following hypothesis was formulated: “If geography 
teachers complete a professional development course on the 
applied foundations of geospatial technologies (GST), then 
their spatial skills and ability to integrate GST into school 
geography teaching will significantly improve.”

This hypothesis was tested through a pretest-posttest 
experimental design involving geography teachers who 
participated in the in-service training course.

2. 	 Methods
During the study, general scientific theoretical methods 

such as review, analysis, synthesis of scientific works on 
the topic, study of normative documents on education, 
comparison were widely used. To demonstrate the level of 
thematic research, search systems for scientific materials were 
used, and a retrospective analysis was performed through a 
literature review.

A survey was conducted to study the demand for geospatial 
education among geography teachers. The questionnaire was 
distributed to rural and urban schools in all regions of the 
country and secondary educational institutions of the cities 
of republican significance: Astana, Almaty and Shymkent, and 
a total of 119 geography teachers responded. Among them, 
62 were female and 38 were male, with ages ranging from 25 
to 56 years old. The majority of the participants were mid-
career teachers with several years of teaching experience. This 
demographic distribution provides insight into the professional 
profile of respondents and supports the relevance of the survey 
findings. The questionnaire was distributed via social networks 
(Facebook and WhatsApp) and e-mail, and respondents were 
randomly selected. In the survey, respondents answered 8 
questions, providing information about themselves. The 
survey results were evaluated using frequency and percentage 
analysis. This allowed the researchers to determine how often 
certain answers are found, what is the proportion of teachers 
with knowledge and skills in GST, and the demand for 
geospatial education among teachers.

In order to determine the role of GST in school geography, 
an analysis was made of the learning objectives and long-
term plans outlined in the normative documents issued by 
the Ministry of Education of the Republic of Kazakhstan, 
specifically the standard geography curricula for senior grades 
(9–10 and 10–11). These documents, which serve as official 
guidelines for curriculum implementation, were used to 
identify where and how geospatial technologies are integrated 
into the educational content and learning outcomes..

The curriculum and supporting materials for the in-
service training course for geography teachers were developed 
based on teaching methods that help integrate GST into 
the pedagogical process, Bloom’s categories of educational 
objectives, recommendations of scientists for the development 
of the curriculum, the content of geography textbooks for 
schools, as well as the results of the survey and the analysis of 
the typical curriculum.

The effectiveness of the developed in-service training 
course was determined through an experimental study. 
Geography teachers who attended the in-service training 
course on the use of GST voluntarily participated in the 
experiment. They consisted of 24 teachers from urban and 
rural schools in Kyzylorda, Almaty, Zhetysu, Mangistau, 
Turkestan and Zhambyl regions of Kazakhstan.
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The experiment used a “pretest-posttest control 

group design”. The research procedures were based on the 
methodology of Devecioglu-Kaymakci (2016).

The criteria proposed by Astawa et al. (2019), were used 
to assess the spatial skills of the participants in the experiment:
1.	  0–44 points - very insufficient level;
2. 	 45–54 points - insufficient level;
3. 	 55–69 points - average level;
4. 	 70–84 points - high level;
5. 	 85–100 points - very high level.

The pretest and posttest results obtained before and after 
the professional development course were evaluated using a 
quantitative method and a descriptive analysis was performed 
on them.

3. 	 Result and Discussion 
Historical development and periodization of GIS in 
geographical Education

The professional development of teachers is carried out 
in different ways at different stages and is discussed in many 
scientific literature.

The issue of geospatial education has been raised since 
the emergence of geographic information system (GIS) 
technologies. However, their use in secondary schools 
began only in the early 1990s. (Kerski et al., 2013). Through 
a retrospective analysis of the scientific literature, the 
introduction of GST into secondary education around the 
world (Kholoshyn et al., 2021) and, consequently, the history 
of geospatial education for teachers can be divided into 4 
periods:
1. 	 The first period of introducing GIS technology into the 

process of geographical education in schools is associated 
with the emergence of geospatial education programs in 
the USA and Canada in the late 1970s and early 1990s. 
The National Geographic Society of America (NGSA) 
was one of the first to begin work on introducing GIS 
into the school education process, and in 1986 it created 
a system of seminars to teach teachers the applied basics 
of GIS. (Kholoshyn et al., 2021). Since 1993, ESRI has 
been involved in teacher training in the United States, 
publishing the ArcSchool Reader newsletter. Educational 
materials for schools have been developed and GIS 
training has been systematically implemented (Cadoux-
Hudson & Heywood, 1992).

2. 	 The second period of the introduction of GIS in 
geographical education in schools dates back to the mid-
1990s and the beginning of the 21st century. This period 
is characterized by the spread of GIS curricula in schools 
in the more developed countries of Europe and Australia. 
Under the leadership of Peter O. Connor, a multi-level 
program for the use of GIS in schools was developed 
within the framework of the Geographical Community 
Project (Kholoshyn et al., 2021). The GISAS project for 
schools has been implemented in a number of European 
countries (Johansson & Pellikka, 2006). During this 
period, the development of GIS functions helped to teach 
students in schools tasks such as analyzing and processing 
geodata. (Kholoshyn et al., 2021). Its increasing role as 
a learning tool is directly related to its accessibility and 
availability as free software (DeMers et al., 2021).

3. 	 The third period of the introduction of GIS technology 
into school geographical education is associated with 
the beginning of the teaching of geospatial knowledge in 
schools in Eastern Europe, Asia, Africa and Latin America 
in 2005-2012. (Akinyemi, 2016). During this period, in 
addition to the development of online courses, the use of 
geospatial technologies in education was considered an 
active direction. (Solem et al., 2006). The emergence of the 
ArcGIS Online platform and Schoolnet Future classroom 
Lab, NetCad programs, ESRI and Intergraph products have 
contributed to the development of geographic teaching 
in secondary education institutions in Turkey, India and 
China, Russia, etc. (Berezhnyi et al., 2013; Demirci, 2009; 
Kapustin, 2009). According to Demirci (2009), despite 
obstacles such as lack of equipment and software during 
this period, teachers’ positive attitude towards GIS was an 
important determinant of the successful implementation 
of these technologies in geography lessons.

4. 	 The fourth period of the introduction of GST in school 
geography covers developing countries in Eastern Europe 
and Asia and other regions (from 2012 to the present). 
This stage is characterized by the development of web-
browser-based versions of GST in addition to GIS software, 
as well as work on various methods for their effective 
introduction into schools. (Fargher, 2018; Gadeng et al., 
2022; Hong & Stonier, 2015; Ivan & Glonți, 2019; Mitchell 
et al., 2022; Walshe, 2017). In Eastern Europe and other 
countries, open source applications such as ArcGIS 
Online (Ivan & Glonți, 2019; Walshe, 2017) and platforms 
such as GeoCapabilities for developing geography teacher 
professional skills are gaining popularity (Fargher, 2018; 
Mitchell et al., 2022). 

In the last 20 years, the development of the skills of 
geography teachers has been carried out in the areas of climate 
change (Mukminan, 2018; Thenga et al., 2020), thinking 
skills strategies (Leat et al., 2005), the use of video materials 
(Boehm et al., 2012), distance learning (Nurbol et al., 2022; 
Solem et al., 2006), continuing education (Kolnik, 2010), 
alternative professional development (Brysch, 2020), the 
use of a comprehensive model of teaching using geospatial 
technologies (Jo & Solari, 2015), curriculum managemen 
(Mitchell et al., 2022) and many others. Studies on improving 
the skills of geography teachers through geospatial education 
have been conducted by Walshe (2017), Jo & Solari (2015), 
Somantri & Hamidah (2023), Hong & Stonier (2015), 
Millsaps & Harrington (2017), DeMers et al. (2021). However, 
despite the expanding scope of GST and its increasing role in 
geographical education, the use of this innovative technology 
in the training and professional development of geographers 
has not yet become common practice (Millsaps & Harrington, 
2017).

The role of GST in school geography curricula
Currently, in the secondary education programs of many 

countries, GST is integrated into geographical education (de 
Miguel González, 2017; Fairman et al., 2023; Kapustin, 2009; 
Shakhislam et al., 2024; Walshe, 2017). They are included in 
educational programs as a mandatory section, additional 
module or elective course (Chen & Wang, 2015). It is shown that 
with the help of this technology, students acquire geographic 
information, perform spatial analysis and interpretation and 
processing of it.
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By analyzing the learning objectives and long-term 

plans of the standard geography curricula for grades 9 and 
10-11 (Minister of Education and Science of the Republic 
of Kazakhstan, 2017), developed by order of the Ministry of 
Education of the Republic of Kazakhstan, we found that the 
learning objectives become more complicated from grade 
9 to grade 11, and most of the learning objectives here are 
achieved or can be achieved using GST. For example, in 
the 9th grade, the section “Cartography and Geographical 
Databases” aims to explain the importance and features of 
remote sensing methods and describe the importance of using 
GST in the economy and science, while in the 10th grade, 
the section “Cartography and Geoinformatics” aims to create 
cartograms and cartograms based on the results of statistical 
data analysis and to create thematic map schemes in a graphic 
editor of information and communication technologies. In 
the 11th grade, the learning objectives are to explain remote 
sensing methods, geoinformation methods and features of GIS 
technologies, and to create a geographic database on the topic 
and to create thematic map schemes.

The content of geography textbooks for high school 
includes sections entitled “Cartography and Geoinformatics” 
(Kaimuldinova, Abdimanapov, & Abilmazhinova, 2019; 
Kaimuldinova, Abdimanapov, Abilmazhinova, et al., 2019; 
Kaimuldinova, Abilmazhinova, et al., 2019; Kaimuldinova 
& Abilmazhinova, 2019) and “Cartography and Geographic 
Databases” (Karatabanov R. A., 2019). These sections 
should teach GST and its methods used in cartography and 
geoinformatics. However, until now, no methodology for 
their use, or even instructions showing how to use them, has 
been developed. In most cases, GST is taught in schools only 
in theory. Although the authors of geography textbooks for 
schools touched on GST geoinformatics methods, they did 
not show how to use them. They left the work performed 
with the help of GST and resources to the teacher. However, 
the inability of many teachers to use GST in practice, due to 
their low digital literacy or lack of skills in using geospatial 

resources in education, negatively affects the full acquisition of 
new knowledge in accordance with the educational program 
(Shakhislam et al., 2024).

It was determined that GST is one of the main tools 
specified in the considered typical curricula and the content 
of geography textbooks for schools. Their effective use directly 
affects the quality of geographical education (Millsaps & 
Harrington, 2017).

Through an analysis of scientific works and practices, we 
have come to the conclusion that there are 3 main reasons for 
the relevance of geospatial education aimed at teaching school 
teachers to use GST (Figure 1).

Geospatial education helps teachers to create new formats 
for their curricula, to exchange experiences and to create 
professional development networks among teachers (DeMers 
et al., 2021). The use of GCE allows teachers to update their 
teaching methods by using modern geographic tools (Millsaps 
& Harrington, 2017). These works increase the long-term 
impact of geospatial education. GCE allows geography to 
connect with other disciplines such as ecology, economics 
and social sciences. This opens up opportunities for teachers 
to consider a wide range of issues in a comprehensive way 
(DeMers et al., 2021).

Study of professional requests of Geography teachers
Research on the professional needs of geography teachers 

helps to make decisions on improving the quality of education, 
develop methodological teaching materials, support teachers’ 
professional development and create professional development 
programs (Somantri & Hamidah, 2023; Walshe, 2017). This 
research helps to identify the specific needs, difficulties and 
solutions of teachers, and thereby contributes to increasing the 
effectiveness of the education system (Fairman et al., 2023). 
The tools used in teacher professional development depend 
on the goals and needs of both teachers and their students 
(Avalos, 2011).
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We conducted a survey among 119 geography teachers 

working in different regions of Kazakhstan to study the issues 
of using GST in geographical education and the demands of 
teachers on this issue. The survey was conducted in November 
2022. The survey was conducted on a voluntary basis using 
a Google form. Respondents who participated in the survey 
answered 8 questions, filling in information about themselves 
and their workplace (Table 1).

One of the key findings of the study is the generally low 
level of knowledge and skills related to geospatial technologies 
among geography teachers in Kazakhstan. Several factors 
may contribute to this situation. First, most teachers did not 
receive adequate training in GST during their initial teacher 
education, as geospatial technologies were not yet widely 
integrated into university geography programs at the time. 
Second, in-service professional development opportunities 

focused on GST have been limited, fragmented, or optional 
rather than mandatory. Third, there is a lack of accessible, 
Kazakh-language methodological resources and teaching tools 
that would allow teachers to confidently apply GST in their 
classrooms. Additionally, the rapid pace of curriculum reform 
often outpaces the ability of teachers to adapt, especially in 
rural or under-resourced schools. Finally, digital literacy levels 
vary significantly, particularly among older teachers who may 
be less comfortable with new technologies.

The above survey showed that GST is rarely used in 
practice in secondary education institutions and there is a 
need to develop teaching aids and materials aimed at teaching 
GST and organize training courses to develop teachers’ spatial 
skills by teaching the applied basics of GST. According to Jo 
and Hong (2018), it is also essential to study effective ways 
of integrating spatial thinking into the training of geography 

Table 1. Questions considered in the survey and their results
Question Results and Discussion
1. Do you know the application 
basics of GIS technologies?

Only 17.6% of respondents indicated that they “know” the applied basics, while 82.4% 
indicated that they “do not know”.

2. “Do you use GST in teaching 
geography?”

Only 32.8% of respondents answered “yes”, while the rest (67.2%) indicated that they “don’t 
know how to use it” or “use it partially.”

3. “If you can, what types do you 
use?”

Of the 36 respondents who answered the question, 27 were able to indicate specific types. Most 
of those who can use GST use Google earth, google maps,2 GIS in geography lessons. The 
most frequently incorrectly written answers are:Exel, Word, PowerPoint, Zoom. Analyzing 
the respondents’ answers, the results of the answers given to question 2 change. In fact, only 
22.7% of respondents indicated that they use GST(s) in geography lessons

4. “Do you think that using 
geoinformation resources and 
technologies is necessary as an 
auxiliary methodological tool 
to explain knowledge from 
geography textbooks to students 
and to perform practical tasks?”

93.3% of respondents answered “yes”, 6.7% answered “no”. In general, this question indicated 
that geography teachers need pedagogical and methodological developments. Teachers who 
do not need them (6.7%) either have mastered the GST at the required level or, as Sinton 
(2023) points out, their answers may be related to the teacher’s personal motivation and 
internal resistance. Thus, our prediction was confirmed by the answers given in text form to 
the following questions (questions No. 6 and No. 8).

5. “Would you like to participate 
in a course aimed at teaching the 
applied foundations of GST in 
teaching school geography with 
updated content?”

96.6% of geography teachers stated that they would like to participate in advanced training 
courses that teach the applied foundations of GST. While 3.4% indicated that they would not 
like to participate. In general, it was found that there is a high demand for advanced training 
courses.

6. Which section or issue of the 
“Geography Textbook” do you 
think should be taught using 
geoinformation technologies 
and resources (indicate the 
grade)?

The majority of responses (87 out of 103, or 85%) indicated upper grades and the subjects 
taught in them. Of the remaining 17 respondents, 12 indicated lower grades, 2 respondents 
could not answer, and 3 respondents wrote that the use of GST is impossible due to the lack of 
specialists and the material and technical condition of the school.

7. What is the level of provision 
of thematic maps used in 
geographical education at the 
educational institution where 
you work?

8. What other problems  do 
you think exist in teaching 
geography? What are your 
suggestions for solving them (if 
any)?

22.7% of respondents indicated “bad”, 57.1% - “average”, and 20.2% - “good”.

88 respondents answered this question. 10 respondents (11%) wrote that everything is 
correct and they have no suggestions. 24 respondents (27%) suggested that the material and 
technical base of the school should be improved, 28 respondents (32%) suggested that the 
content and quality of school textbooks should be improved (among them, there were many 
suggestions for re-introducing old textbooks), 8 respondents (9%) suggested developing 
auxiliary methodological resources, especially Kazakh learning materials. In addition, there 
were suggestions such as allocating more hours to geography, raising salaries, improving the 
qualifications of teachers, etc.

       Source : secondary data processing
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teachers. This will also solve the problem of providing schools 
with thematic maps. Because GST can provide interactive 
maps on various topics and issues.

Preparation of 2-level programs of advanced training courses.
Based on the results of the analysis of the content of school 

geography education programs and the study of geography 
teachers’ needs for geospatial knowledge, we developed a 
curriculum for the advanced training course for geography 
teachers. In addition, Kyriacou’s (2018) recommendations for 
the development of an advanced training course were used in 
its development.

The advanced training courses “Applied Fundamentals 
of Geospatial Information Systems in Teaching School 
Geography with Updated Content” were developed, consisting 
of 2 levels (basic level, advanced level). The purpose of the 
curricula is to teach methods and techniques for using 
Geospatial Information Systems and resources in teaching 
school geography.

The programs were approved by the decision of the 
Academic Council of the Institute of Natural Sciences and 
Geography of the Abai Kazakh National University (Minutes 
No. 8 dated May 4, 2023). They are basic and advanced 
advanced training courses of 80 academic hours. The program 
of the advanced training course on the topic “Applied 
Fundamentals of GST in Teaching School Geography” at the 
basic level was included in the list of educational programs 
for advanced training courses agreed with the Ministry of 
Education of the Republic of Kazakhstan in 2024 (Ministry of 
Education of the Republic of Kazakhstan, 2024). At the end 
of the course, in accordance with the provisions established 
in legislative documents (Minister of Education and Science 
of the Republic of Kazakhstan, 2016), teachers are issued a 
certificate of completion of the 80-hour course.

The program of professional development courses offered 
to teachers consisted of four modules:
1.	 Normative and legal,
2.	 Content and procedural,
3.	 Technological,
4.	 Variable application.

The basic level advanced training course (80 hours) 
is designed to teach theoretical knowledge of the types of 
GST and their application, the use of cartographic services 
and geoportals in geographical education (Google Earth, Ya 
Kartograf, Gorus maps, ArcGIS Earth mobile application, 
World Data Atlas, 3D Earth map, Google Maps, Yandex 
map, etc.), portals and services for remote sensing and use 
of their materials (Satellite Tracker - Sputnik, SAS Planet, 
Kosmosnimki, Sentinel Hub EO browser and Sentinel 
Playground, US Geological Survey platform, USGS FEWS 
NET), working with statistical data sites for obtaining geodata, 
and creating databases in ILWIS and ArcGIS GIS programs.

The advanced level professional development course 
(80 hours) begins with theoretical knowledge about GIS 
technology and its capabilities and is aimed at developing 
practical skills in creating and managing vector models and 
geodatabases in ArcGIS and Ilwis GIS programs, decoding 
satellite images, transforming geodata, spatial analysis, 
visualizing geoinformation, mapping and creating final 
products.

The professional development course programs are taught 
in offline and online formats at the Abai Kazakh National 
Pedagogical University, Institute of Natural Sciences and 
Geography.

Additionally, an instructional manual has been developed, 
providing methodological guidelines for performing various 
tasks and focusing on the application of GST and related 
resources to enhance teachers’ geospatial competence. The 
textbook consists of 4 sections and has the following 5 
advantages:
1. 	 Through the textbook, geography teachers will receive 

information about more than 60 GSTs and resources, 
including GIS applications, mobile GISs, geoportals, 
cartographic services, get acquainted with the features 
and capabilities of their use, and learn to obtain and work 
with geographic data from international and domestic 
sources;

2.	  The textbook simplifies and makes it more interesting 
to teach the sections “Cartography and Geographic 
Databases” and “Fundamentals of Cartography and 
Geoinformatics” in the geography textbook for senior 
grades;

3.	 The textbook provides methodological instructions for 
completing many complex tasks given in geography 
textbooks for senior grades.

4.	 For the convenience of readers, links to GSTs and 
resources are provided in the textbook via hyperlinks and 
QR codes.

5. 	 The textbook offers electronic alternatives to paper maps 
used in the classroom, i.e. interactive and electronic maps.

The curriculum and teaching materials for the advanced 
training course for geography teachers are available through 
the website http://giseducation.kz 

Experimental study of the effectiveness of the advanced 
training course

The advanced training course “Applied Fundamentals 
of Geospatial Information Systems in Teaching School 
Geography with Updated Content” (basic level) was held at the 
Faculty of Natural Sciences and Geography of the Abai Kazakh 
National Pedagogical University from November 4 to 16, 2024. 
The course was attended by 24 geography teachers from the 
regions of Kazakhstan.

The pedagogical experiment was conducted in the format 
of a “single-group pretest-posttest design” and all 24 teachers 
who participated in the advanced training course voluntarily 
participated in it. In order to assess their level of geospatial 
knowledge, tasks corresponding to Bloom’s Taxonomy of 
Educational Objectives (Bloom, 1956) were compiled (Table 
2).

The tasks were taken from geography textbooks for grades 
9, 10, and 11 of secondary educational institutions (schools). 
Thus, it was determined how correctly and completely the 
geography teachers themselves could complete the tasks in the 
textbook.

The tasks were given before and after the start of the 
advanced training course and were completed in the classroom 
by filling in paper forms.

The answers of the experiment participants to each task 
were evaluated individually on a 100-point scale, and the 
average score for all options was calculated (Figure 2).
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The figure shows that the posttest results of the 
participants increased in all categories compared to the 
pretest results obtained before the advanced training course. 
In particular, the answers to the tasks in the “knowing”, 
“understanding”, “applying” and “evaluating” categories 
improved significantly. The posttest results showed that the 
average score of the participants on the tasks in the “knowing” 

category during the pretest was 48, while after the advanced 
training course it increased by 70.8% (34 points). This showed 
the maximum level of growth when comparing the results of 
the two periods. And the average score assigned to the answers 
to the tasks in the “applying” category was 45 points during the 
pretest, while in the posttest it was found that it increased by 
68.8% (31 points). This increase was 67.2%, or 37 points, for 

Table 2 - Tasks for assessing the level of geospatial knowledge of teachers 

Tasks
Categories on Bloom’s 

taxonomy

What types of remote sensing do you know? What methods are they used for? knowing  
Are the above-mentioned tasks solved in your region using GIS services? Give specific examples.
Describe how information is presented using a digital map of your place of residence or any other place; 2) How 
and in what conditions can digital maps be stored?; 3) How do you think it is most effective to work with a digital 
map on a display?

understanding  

Is it possible to get acquainted with the environmental problems of Kazakhstan on the basis of geoinformation 
technologies and suggest ways to solve them? How?
Using a GPS-navigator, a smartphone, review digital images taken by satellites moving over the territory of 
Kazakhstan and show how to use it.

applying        

How can you track the geographical location and movement of a certain object using GPS-navigators of the GIS 
service?
How can you identify factors affecting the pollution of the World Ocean using geoinformation technologies? analysis    
Analyze attribute data on one thematic map based on the GIS service database. Do these characteristics meet the 
above requirements?
Review electronic maps of Kazakhstan and describe what information can be obtained from such maps. collection              
Prepare information about the Kokaral dam (using geoinformation technologies).
Using a GIS application, determine the length of a river, the area of ​​a lake, and the average volume of a sea, and 
evaluate the advantages of a modern interactive digital map.

evaluating 

What do you think is Kazakhstan’s share in the global ecological footprint? What ecological footprint does the 
economy of your region leave? (Can these be displayed on the basis of cartographic services?)

Figure 2. Pretest and posttest results for the advanced training course
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the tasks in the “evaluating” category. The deepening of the 
geospatial knowledge of the course participants also improved 
in other categories. For tasks in the “understanding” category, 
it increased by 41.8% (23 points), for tasks in the “analysis” 
category by 21.7% (15 points), and for tasks in the “collection” 
category by 29.6% (16 points).

The results of the experiment conducted on the basis of the 
“single-group pretest-posttest design” allowed us to determine 
the changes in the spatial skills of geography teachers who 
participated in the advanced training course (Table 3).

According to the criteria for assessing spatial skills 
(Astawa et al., 2019), before the in-service training, the spatial 
skills of the participants were found to be at the “insufficient” 
and “average” level, while after the in-service training, they 
were assessed as “high” and “very high”. An increase in the 
level of spatial skills of the participants was observed in all 
Bloom’s categories. In particular, it was proven that spatial 
skills in the categories of “knowing”, “applying”, “collecting” 
and “evaluating” increased by 2 levels. These results showed 
that the in-service training has a significant impact not only 
on the geospatial knowledge of teachers, but also on the level 
of spatial skills.

After the in-service training, participants in the in-
service training provided feedback on their impressions 
and experiences from the course via social networks. This 
helps to evaluate and improve the content of the professional 
development program.

The results of the study show that, as in many countries, 
GST is currently integrated into the curriculum of geography 
in the secondary education system of Kazakhstan, and 
therefore into the content of geography textbooks for senior 
grades. However, a survey revealed that 1/3 of geography 
teachers do not use GST at all or only partially in their lessons. 
The curriculum of geography is constantly being updated 
(Kolnik, 2010), and this process can be faster than the process 
of improving the qualifications of teachers. In fact, in some 
countries, the poor quality of geography education provided 
in schools is explained by the teaching of unprofessional 
teachers (Knecht & Spurná, 2022). This undoubtedly further 
complicates the practical application of GST. If 10 years ago 
there were conflicting opinions among teachers about the 
effectiveness of GST (Akinyemi, 2016), now this has become 
an unquestionable issue. Because they are considered an 
indispensable tool for any “good and modern geography 
lesson” (Jo & Solari, 2015). Some teachers confuse GST with 
GPS and digital maps, ignoring its spatial analysis capabilities. 
This can also hinder its practical integration into the teaching 
process (Kerski et al., 2013). However, it is important to 

consider different ways to integrate it into geography education 
(Millsaps & Harrington, 2017). 

According to Demirci (2009), the study of teachers’ 
knowledge and skills about GIS provides an insight into how 
they use GIS in schools and how successfully they implement 
it in their lessons. Therefore, in accordance with the purpose 
of this study, we found through a survey that only 17.6% of 
teachers know the basic principles of GIS, and 82.4% do not. 
They need to improve their skills. The lack of use of geospatial 
technologies in geography lessons affects the quality of 
education. Students bear the brunt of this gap (Fairman et al., 
2023). According to many scholars (Coulter, 2014; Demirci, 
2009; Ocak et al., 2023; Shakhislam et al., 2024), mastering 
GIS programs and applications can be difficult for teachers. 
Therefore, they avoid using them (Walshe, 2017). Teachers 
need to use more accessible and lightweight versions of GIS 
through a web browser (Ocak et al., 2023; Shakhislam et al., 
2024) and mobile GIS applications more often (Issakov et al., 
2022; Shakhislam et al., 2024). The technological capabilities 
of the GST are focused on the evolution of the web platform. 
It can be configured on any device, edit online maps, analyze 
and share geospatial information (Somantri & Hamidah, 2023; 
Walshe, 2017).

 A 2-level (80-hour) in-service training curriculum 
was developed by analyzing the content of the geography 
curriculum and studying the level and needs of teachers 
in geospatial knowledge. In addition, a teaching tool was 
developed to provide methodological support to teachers. The 
in-service training curriculum first introduced the concepts 
of GIS and GST, and then demonstrated methods for their 
practical application. According to Chen & Wang (2015), 
providing an understanding of GIS in geography is the first 
step in integrating GST. Avalos (2011) found that long-term 
programs are more effective than short-term ones, and that a 
combination of learning tools and reflective practices yields 
better results. Textbooks, teaching materials, and empirical 
data developed on the basis of assessment and geocompetence 
research have proven that not only teachers but also students 
develop knowledge and skills in geography (de Miguel 
González, 2017; Kapustin, 2009).

Any training course gives positive results. In our case, 
this was proven by experimental research. The spatial skills 
of the participants in the training course increased from the 
“insufficient” level to the “very high” level. A similar study 
was conducted by Filipino scientists Somantri & Hamidah 
(2023). They found that WebGIS had a positive effect on the 
level of spatial intelligence of geography teachers and that after 
the training course, the level of spatial intelligence of teachers 

Table 3. Changes in the spatial skills of participants during the experiment
Bloom’s Categories Level by Pretest Level by Posttest Change
Know insufficient level (48 points) high level (82 points) Level 2+
Understand average level (55 points) high level (78 points) Level 1+
Apply insufficient level (45 points) high level (76 points) Level 2+
Analyze average level (69 points) high level (84 points) Level 1+
Collect insufficient level (54 points) high level (70 points) Level 2+
Evaluate average level (55 points) very high level (92 points) Level 2+
Across all categories insufficient level (54 points) high level (80 points) Mostly Level 2+
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increased by 28.24%. Millsaps & Harrington (2017) also 
proved that long-term training is also effective in improving 
the geospatial knowledge of teachers. According to Hattie 
(2008), the effectiveness of a training course depends primarily 
on the quality of teaching. According to his research, 30% of 
the variation in student performance depends on the quality of 
teaching. The trainers in the training course we conducted were 
the best teachers of higher education institutions - geographers, 
GIS specialists, and the author of a geography textbook for 
high school students. We believe that their knowledge and 
experience have greatly influenced teachers’ mastery of the 
GST. According to Brysch (2020), organizing professional 
development courses in a hybrid format can positively affect 
its quality and number of participants. However, according 
to Avalos (2011), not all types of professional development, 
even those with proven positive effects, may be relevant for 
all teachers. Therefore, it is important to constantly research, 
experiment and discuss the educational needs of their 
students, teachers’ working conditions and opportunities for 
their development.

According to Chen & Wang (2015), GST can be integrated 
into various subjects such as geography, history, economics, and 
mathematics. However, geography is the subject most directly 
related to GST. GST allows students to visualize geodata in the 
classroom to understand phenomena and processes, patterns, 
and trends on the ground, to process geographic information 
(de Miguel González, 2017), to create a collaborative learning 
environment, to develop project management skills (Mitchell 
et al., 2022), to develop geospatial thinking and analysis skills 
(Bearman et al., 2016; de Miguel González, 2017; Donert et 
al., 2016; Metoyer & Bednarz, 2017), to develop cartographic 
skills (Robertson et al., 2019), to develop geospatial skills (Jo & 
Solari, 2015), and to conduct geographical and geoecological 
research (Jo & Solari, 2015; Kapustin, 2009; Robertson et al., 
2019). This develops students’ spatial intelligence (Somantri 
& Hamidah, 2023).  Therefore, we believe that in the era of 
information science and globalization, geographical education 
is impossible without its use.

4. 	 Conclusion 
This study aimed to analyze the geography curriculum 

and the professional needs of teachers in the context of 
geospatial education, and to develop and evaluate an in-
service training course on geospatial technologies (GST). 
The analysis of curriculum documents revealed that GST 
is formally embedded in the learning objectives for grades 
9–11, yet practical guidance for implementation is lacking. 
The survey conducted among 119 geography teachers showed 
a significant gap in their knowledge and use of GST, with 
over 80% reporting insufficient understanding and limited 
classroom application.

In response, a two-level (basic and advanced) in-
service training curriculum was developed, along with a 
methodological manual. The effectiveness of the basic-level 
course was confirmed through a pretest-posttest experiment 
involving 24 teachers. After the course, participants’ spatial 
skills improved from “insufficient” or “average” to “high” 
or “very high” levels across all cognitive categories. These 
results demonstrate the importance and impact of targeted 
professional development in enhancing teachers’ geospatial 
competencies.

Future research should focus on evaluating the advanced-
level training program, scaling the model to a larger teacher 

population, and exploring long-term impacts on teaching 
practices and student outcomes

Funding 
This study was funded by the Committee of Science 

of the Ministry of Science and Higher Education of the 
Republic of Kazakhstan (Grant No. AP13067931 Development 
of methodological foundations for the use of digital 
geoinformation technologies in teaching geography of updated 
content (higher secondary education).

Acknowledgement 
We express our gratitude to Kulyash Kaimuldinova, 

Dean of the Faculty of Natural Sciences and Geography of the 
Abai Kazakh National Pedagogical University, and Duman 
Aliaskarov, Head of the Department of Geography and 
Ecology, for their support in conducting advanced training 
courses for geography teachers and conducting this research.

References 
Akinyemi, F. O. (2016). Technology use in Rwandan secondary 

schools: An assessment of teachers attitudes towards geographic 
information systems (GIS). International Research in 
Geographical and Environmental Education, 25(1). https://doi.or
g/10.1080/10382046.2015.1106848

Astawa, I. B. M., Sarmita, I. M., & Nugraha, A. S. A. (2019). 
Pengembangan Spatial Thinking Skills Guru Geografi Di 
Provinsi Bali. Prosiding Seminar Nasional Pengabdian Kepada 
Masyarakat Ke-4, 1891.

Avalos, B. (2011). Teacher professional development in Teaching 
and Teacher Education over ten years. In Teaching and 
Teacher Education (Vol. 27, Issue 1). https://doi.org/10.1016/j.
tate.2010.08.007

Bearman, N., Jones, N., André, I., Cachinho, H. A., & DeMers, M. 
(2016). The future role of GIS education in creating critical 
spatial thinkers. Journal of Geography in Higher Education, 
40(3). https://doi.org/10.1080/03098265.2016.1144729

Berezhnyi, V., Kostrikov, S., & Sehida, K. (2013). HIS: perspektyvy 
universytetskoho navchalnoho protsesu richyshchi 
informatyzatsii heohrafichnoi osvity (GIS: prospects of the 
university educational process in the stream of informatization 
of geographical education). Problemy Suchasnoi Osvity, 4, 45–54.

Bloom, B. S. (1956). Taxonomy of educational objectives: The 
classification of educational goals. Handbook I: Cognitive domain. 
Longmans, Green & Co. Ltd.

Boehm, R. G., Brysch, C. P., Mohan, A., & Backler, A. (2012). A New 
Pathway: Video-Based Professional Development in Geography. 
Journal of Geography, 111(2), 41–53. https://doi.org/10.1080/00
221341.2011.584068

Brysch, C. P. (2020). Teacher Attitudes toward Alternative Professional 
Development in Geography. Journal of Geography, 119(2), 55–
62. https://doi.org/10.1080/00221341.2019.1706621

Cadoux-Hudson, J., & Heywood, D. I. (1992). The Yearbook of the 
Association for Geographic Education: Geographic Information 
1992-1993.

Chen, C. M., & Wang, Y. H. (2015). Geospatial education in high 
schools: Curriculums, methodologies, and practices. In 
Geospatial Technologies and Geography Education in a Changing 
World: Geospatial Practices and Lessons Learned (pp. 67–76). 
https://doi.org/10.1007/978-4-431-55519-3_6

Kyriacou, C. (2018). Essential Teaching Skills Fifth Edition Ebook. 
OUP Oxford.

Cichoń, M., & Piotrowska, I. (2018). Level of academic and didactic 
competencies among students as a measure to evaluate 
geographical education and preparation of students for 
the demands of the modern labour market. In Quaestiones 



615

Indonesian Journal of Geography, Vol 57, No. 3 (2025) 606-616
Geographicae (Vol. 37, Issue 1). https://doi.org/10.2478/
quageo-2018-0006

Coulter, B. (2014). Moving out of flatland: Toward effective practice 
in geospatial inquiry. In Teaching Science and Investigating 
Environmental Issues with Geospatial Technology: Designing 
Effective Professional Development for Teachers (pp. 287–302). 
https://doi.org/10.1007/978-90-481-3931-6_17

de Miguel González, R. (2017). Spain: Learning Progressions: From 
Compulsory to Non-compulsory Geography Education. In 
International Perspectives on Geographical Education (pp. 91–
109). https://doi.org/10.1007/978-3-319-44717-9_6

DeMers, M. N., Kerski, J. J., & Sroka, C. J. (2021). The Teachers 
Teaching Teachers GIS Institute: Assessing the Effectiveness of a 
GIS Professional Development Institute. Annals of the American 
Association of Geographers, 111(4), 1160–1182. https://doi.org/1
0.1080/24694452.2020.1799745

Demirci, A. (2009). How do Teachers Approach New Technologies: 
Geography Teachers’ Attitudes towards Geographic Information 
Systems (GIS). European Journal of Educational Studies, 1(1).

Devecioglu-Kaymakci, Y. (2016). Embedding analogical reasoning 
into 5E learning model: A study of the solar system. Eurasia 
Journal of Mathematics, Science and Technology Education, 
12(4). https://doi.org/10.12973/eurasia.2016.1266a

Donert, K., Desmidt, F., de Lázaro y Torres, M. L., González, R. D. 
M., Lindner-Fally, M., Parkinson, A., Prodan, D., Woloszynska-
Wisniewska, E., & Zwartjes, L. (2016). The GI-Learner Approach: 
Learning Lines for Geospatial Thinking in Secondary Schools. 
GI_Forum, 2. https://doi.org/10.1553/giscience2016_02_s134

Fairman, J. C., Smith, D. J., Pullen, P. C., & Lebel, S. J. (2023). The 
challenge of keeping teacher professional development relevant. 
Professional Development in Education, 49(2), 197–209. https://
doi.org/10.1080/19415257.2020.1827010

Fargher, M. (2018). WebGIS for geography education: Towards a 
GeoCapabilities approach. ISPRS International Journal of Geo-
Information, 7(3). https://doi.org/10.3390/ijgi7030111

Gadeng, A. N., Urfan, F., Himayah, S., Furqan, M. H., Desfandi, M., 
& Azis, D. (2022). Inovasi Pembelajaran Geografi Untuk Materi 
Penginderaan Jauh di Sekolah Menengah Atas. Majalah Geografi 
Indonesia, 36(2), 148. https://doi.org/10.22146/mgi.64988

Hattie, J. (2008). Visible learning: A synthesis of over 800 meta-
analyses relating to achievement. In Visible Learning: A Synthesis 
of Over 800 Meta-Analyses Relating to Achievement. https://doi.
org/10.4324/9780203887332

Hong, J. E., & Stonier, F. (2015). GIS In-Service Teacher Training 
Based on TPACK. Journal of Geography, 114(3). https://doi.org/
10.1080/00221341.2014.947381

Issakov, Y., Laiskhanov, S., Mazbayev, O., Ussenov, N., Zheldibayev, 
A., Kamelkhan, G., & Dávid, L. D. (2022). OPPORTUNITIES 
TO USE MOBILE GIS APPLICATIONS IN THE FORMATION 
OF TOURIST AND LOCAL LORE COMPETENCIES IN 
STUDENTS: CASE STUDY IN ALMATY, KAZAKHSTAN. 
Geojournal of Tourism and Geosites , 41(2). https://doi.
org/10.30892/GTG.41234-868

IVAN, R., & GLONȚI, M. (2019). IMPROVING THE TEACHING-
LEARNING PROCESS OF GEOGRAPHY BY INTEGRATING 
ONLINE WEBGIS APPLICATIONS. Romanian Review 
of Geographical Education, 8(2). https://doi.org/10.23741/
rrge220191

Jo, I., & Hong, J. E. (2018). Geography Education, Spatial Thinking, 
and Geospatial Technologies: Introduction to the Special Issue. 
International Journal of Geospatial and Environmental Research, 
5(3).

Jo, I., & Solari, O. M. (2015). An agenda of GST in geography education 
for the future. In An agenda of GST in geography education for 
the future. Geospatial technologies and geography education in 
a changing world: Geospatial practices and lessons learned (pp. 
205–221). https://doi.org/10.1007/978-4-431-55519-3_17

Johansson, T., & Pellikka, P. (2006). GISAS - Geographical Information 
Systems Applications for Schools. Proceedings 2006 - The 9th 
AGILE International Conference on Geographic Information 
Science: “Shaping the Future of Geographic Information Science 
in Europe”, AGILE 2006.

Kaimuldinova, K., Abdimanapov, B., & Abilmazhinova, S. (2019). 
Geography. Textbook for the 11th grade of a comprehensive school 
in the natural and mathematical direction. School.

Kaimuldinova, K., Abdimanapov, B., Abilmazhinova, S., & Saipov, A. 
(2019). Geography. Textbook for the 11th grade of the public and 
humanitarian direction of a comprehensive school. School.

Kaimuldinova, K., & Abilmazhinova, S. (2019). Geography. Textbook 
for the 10th grade of a comprehensive school in the natural and 
mathematical direction. School.

Kaimuldinova, K., Abilmazhinova, S., & Saipov, A. (2019). Geography. 
Textbook for the 10th grade of the public humanitarian direction 
of a comprehensive school. School.

Kapustin, V. G. (2009). GIS technologies as an innovative means 
of developing geographical education in Russia. . Pedagogical 
Education in Russia, 3, 68–76.

Karatabanov R. A. (2019). Geography of Kazakhstan. Designed for 
students of the 9th grade of general education schools. Part 1. 
“Almatykitap” Publishing House.

Kerski, J. J., Demirci, A., & Milson, A. J. (2013). The Global Landscape 
of GIS in Secondary Education. Journal of Geography, 112(6). 
https://doi.org/10.1080/00221341.2013.801506

Kholoshyn, I., Nazarenko, T., Bondarenko, O., Hanchuk, O., & 
Varfolomyeyeva, I. (2021). The application of geographic 
information systems in schools around the world: a retrospective 
analysis. Journal of Physics: Conference Series, 1840(1), 012017. 
https://doi.org/10.1088/1742-6596/1840/1/012017

Kholoshyn I. V. (2016). Pedahohichna Heoinformatyka.Ch. 3. 
Heoinformatsiini Systemy (PedagogicalGeoinformatics. Part 3. 
Geographic InformationSystems).

Kholoshyn, I. V., Bondarenko, O. V., Hanchuk, O. V., & Shmeltser, 
E. O. (2019). Cloud ArcGIS Online as an innovative tool for 
developing geoinformation competence with future geography 
teachers. CEUR Workshop Proceedings, 2433. https://doi.
org/10.55056/cte.401

Knecht, P., & Spurná, M. (2022). Does specialization in geography 
teaching determine teachers’ conceptions of geography teaching? 
International Research in Geographical and Environmental 
Education, 31(3). https://doi.org/10.1080/10382046.2021.19709
67

Kolnik, K. K. (2010). Lifelong learning and the professional 
development of geography teachers: A view from slovenia. 
Journal of Geography in Higher Education, 34(1). https://doi.
org/10.1080/03098260902982542

Laiskhanov, S., Myrzaly, N., Kokteubay, Z., & Aliaskarov, D. 
(2023). Applied issues of GIS technology implementation in 
school geography. Pedagogy and Psychology, 50. https://doi.
org/10.51889/2022-1.2077-6861.16

Leat, D., Van Der Schee, J., & Vankan, L. (2005). New strategies 
for learning geography: A tool for teachers’ professional 
development in England and the Netherlands. In European 
Journal of Teacher Education (Vol. 28, Issue 3). https://doi.
org/10.1080/02619760500269483

Metoyer, S., & Bednarz, R. (2017). Spatial Thinking Assists 
Geographic Thinking: Evidence from a Study Exploring the 
Effects of Geospatial Technology. Journal of Geography, 116(1), 
20–33. https://doi.org/10.1080/00221341.2016.1175495

Millsaps, L. T., & Harrington, J. A. (2017). A Time-Sensitive 
Framework for Including Geographic Information Systems 
(GIS) in Professional Development Activities for Classroom 
Teachers. Journal of Geography, 116(4). https://doi.org/10.1080
/00221341.2017.1294611



616

GEOSPATIAL EDUCATION AS A MEANS OF IMPROVING Sakhislam Laiskhanov, et al.
Minister of Education and Science of the Republic of Kazakhstan. 

(2016). Order of the minister of Education and science of the 
Republic of Kazakhstan dated January 27, 2016 No. 83. Registered 
with the Ministry of Justice of the Republic of Kazakhstan on 
February 29, 2016 No. 13317. https://adilet.zan.kz/kaz/docs/
V1600013317

Minister of Education and Science of the Republic of Kazakhstan. 
(2017). Standard training programs for the educational program 
“geography for 10-11 classes of the industrial and mathematical 
direction of the area of public secondary education on expanded 
education, 2017.” https://uba.edu.kz/qaz/metodology/4?page=2

Ministry of Education of the Republic of Kazakhstan. (2024). List of 
educational programs of advanced training courses agreed with the 
Ministry of Education and science of the Republic of Kazakhstan 
in 2024. https://www.gov.kz/memleket/entities/edu/documents/
details/696458?lang=ru

Mitchell, D., Hanus, M., Béneker, T., Biddulph, M., Leininger-Frézal, 
C., Zwartjes, L., & Donert, K. (2022). Enhancing Teachers’ 
Expertise Through Curriculum Leadership—Lessons from 
the GeoCapabilities 3 Project. Journal of Geography, 121(5–6). 
https://doi.org/10.1080/00221341.2022.2149838

Mukminan, M. (2018). Dimensions and Factors of Contemporary 
Geography Learning Climate at Senior High School. Indonesian 
Journal of Geography, 50(1), 78. https://doi.org/10.22146/
ijg.34567

Nurbol, U., Shakhislam, L., Kulyash, K., Bakhadurkhan, A., Sholpan, 
K., & Zhoya, K. (2022). Evaluation of students’ views on 
teaching the subject of migration through distance education 
in Kazakhstan geography course. World Journal on Educational 
Technology: Current Issues, 14(1). https://doi.org/10.18844/wjet.
v14i1.6260

Ocak, F., Döker, M. F., & Ünsal, Ö. (2023). USE OF WEB-BASED 
GIS APPLICATIONS IN GEOGRAPHY TEACHING—THE 
IMPLICATIONS FROM TÜRKİYE. Journal of the Geographical 
Institute Jovan Cvijic SASA, 73(1). https://doi.org/10.2298/
IJGI2301065O

Ozgen, N. (2009). The functionality of a geography information 
system (GIS) technology in geography teaching: Application of 
a sample lesson. Kuram ve Uygulamada Egitim Bilimleri, 9(4).

Robertson, M., Maude, A., & Kriewaldt, J. (2019). Aligning Mapping 
Skills with Digitally Connected Childhoods to Advance the 
Development of Spatial Cognition and Ways of Thinking in 
Primary School Geography. Geographical Education, 32.

Shakhislam, L., Yerlan, I., Duman, A., Ussenov, N., Zhu, K., & Dávid, 
L. D. (2024). Opportunities and challenges of using geospatial 
technologies in teaching school geography in Kazakhstan. 
International Research in Geographical and Environmental 
Education, 1–19. https://doi.org/10.1080/10382046.2024.23801
73

Sinton, D. (2023). GIS, Geospatial Technology, and Spatial Thinking 
in Geography Education. In Geography. https://doi.org/10.1093/
obo/9780199874002-0276

Solem, M., Chalmers, L., Dibiase, D., Donert, K., & Hardwick, S. (2006). 
Internationalizing professional development in geography 
through distance education. Journal of Geography in Higher 
Education, 30(1). https://doi.org/10.1080/03098260500499808

Somantri, L., & Hamidah, S. (2023). Effects of webGIS-based spatial 
intelligence training on Geography teacher’s spatial skills. Jurnal 
Pendidikan Geografi: Kajian, Teori, Dan Praktek Dalam Bidang 
Pendidikan Dan Ilmu Geografi, 28(1). https://doi.org/10.17977/
um017v28i12023p75-83

Thenga, M., Goldschagg, P., Ferguson, R., & Mandikonza, C. (2020). 
Teacher Professional Development and Geography Teachers’ 
Pedagogical Practices for Climate Change Education. Southern 
African Journal of Environmental Education, 36. https://doi.
org/10.4314/sajee.v36i1.17

Walshe, N. (2017). Developing trainee teacher practice with 
geographical information systems (GIS). Journal of Geography 
in Higher Education, 41(4). https://doi.org/10.1080/03098265.2
017.1331209

 




