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Abstract

Research Article

Geography is the user guide to the world. Thanks to geography, people
should be able to perform all kinds of activities in their daily lives more
efficiently and use geography in their future planning. However, for this,
geographical knowledge should not be memorized; instead, it should be
transformed into geographical skills. Geography teachers have a great duty in
this regard. To develop geographical skills for students is a multidimensional
process. Considering the expectations of today's students, one of the most
appropriate tools that can be used in teaching these skills to students is
dashboards, a technology based on geographic information systems.
Dashboards can transform geographical information into maps, graphics,
indicators, and lists thanks to their superior features, thus increasing their
usability. Geography teachers' designing geography teaching processes using
this technology will enable students to develop their geographical skills.
However, at this point, it is seen that geography teachers are not sufficiently
equipped in this regard, and examples are needed. In this study, it is aimed at
explaining how dashboards can be used to teach five basic geographical
skills known as asking geographical questions, collecting, organizing and
analyzing geographical information, and answering geographical questions to
students. In order to achieve this goal, a descriptive literature review, one of
the qualitative research methods, was used. In light of the literature review,
how dashboards can be used in the acquisition of five basic geographical
skills is explained with examples, and suggestions on how dashboards can
contribute more to the geography teaching process are given.
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Introduction

In the introduction part of the study, information about the development of GIS
technology, dashboards, and geographical skills is given, and why this research is needed is

presented in the light of the literature review.

Development of GIS Technology and Dashboards

It can be said that the core of the science of geography is based on the relationship
between the physical characteristics of the world and the various activities of people. The key
element in revealing this relationship is the geographical data collected by adding spatial
information to the data. By combining and analyzing geographical data, the concept of
geographical information, which expresses various characteristics of geographical events or
phenomena, emerges. Geographical information is obtained within the scope of four basic
principles. These principles can be listed as the principles of distribution, relationship,
comparison, and causality (Oz¢aglar, 2003). The full implementation of these principles is
only possible through spatial analysis. Therefore, it can be said that spatial analysis based on
geographical information is the most significant subject of geography.

There is a technology that enables spatial analysis, which is the basis of the science of
geography, to be done more comprehensively and in a short time. his technology is called
Geographic Information Systems (GIS). GIS is the general name given to decision support
systems consisting of components such as hardware, software, data, personnel and methods,
which are used to solve economic, social, environmental, etc. problems experienced
worldwide by performing the collection, storage, analysis, processing, management, querying
and presentation of geographical data to users (Ministry of Environment, Urbanization and
Climate Change, 2023).

Thanks to GIS, "geographic information™ collected in line with the basic principles of
geography is analyzed within a "system" within the framework of a workflow model based on
information technologies. This analysis can be done easily thanks to the ability of GIS to
work with layers. For example, temperature, precipitation, elevation and vegetation
characteristics of a study area can be displayed on the same map with different layers and the
relationship between these layers can be examined (Yomralioglu, 2005). Spatial analysis

results obtained with GIS are visualized and presented with maps, graphics, etc. The most
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significant feature that distinguishes GIS from other computer systems is this visualization
dimension (Turoglu, 2000).

GIS technology, which has entered our lives with the development in technology,
gains different features by being affected by technological developments. Although the use of
GIS dates back to the 1800s, the widespread adoption of computer-assisted GIS extends from
the 1960s to the present day. During this period, innovations such as remote sensing and
global positioning (GPS) systems have increased the usability and efficiency of GIS. With
these superior features, GIS is used in numerous of different fields ranging from
transportation planning to environmental impact analysis, from the management of natural
resources to the management and prevention of disasters (Kara, 2016).

As the use of the Internet has become accessible to more and more people around the
world, GIS technology has changed its dimension and the concept called WEB GIS has
emerged. In its simplest definition, WEB GIS is a GIS that uses WEB technology to
communicate between a server and a client. In this definition, the server is cloud storage
systems and the client is usually a web browser or an application on a mobile device. The
most important advantage of WEB GIS for users is that it eliminates the need for hardware
with high system requirements and provides a much easier and more practical use, especially
thanks to its ability to work on mobile devices. Some of the advantages of WEB GIS are that
the GIS products created can be easily delivered to millions of users around the world with
internet access, can easily adapted to different operating systems or web browsers, and they
are more accessible in terms of cost compared to classical desktop GIS applications, and have
an interface that can be easily used even by people who do not have a very high level of
computer literacy (ESRI, 2023a). One of the tools offered for use within the scope of WEB
GIS applications is "Dashboards”, a product of ESRI company. Dashboards allow users to
present their location-based analyses on a single screen with simple and interactive data
visualizations. In addition, with dashboards, the status of any geographical event or
phenomenon can be monitored in real time, and the trends of this event or phenomenon can
be visualized with graphics and various indicators (ESRI, 2023b). During the COVID-19
pandemic that began in 2019, the Dashboard created by John Hopkins University to monitor

the course of the pandemic was followed with interest by the whole world (Figure 1).
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Figure 1
A Dashboard With Real-Time Data Flow Prepared by John Hopkins University to Monitor

The Pandemic (John Hopkins University&Medicine, 2023).
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Using GIS to Develop Geographical Skills

Geography examines the characteristics of landforms, the distribution of population,
economic activities such as agriculture and industry, natural disasters and much more.
Therefore, these subjects are taught in geography courses all over the world. However, it is
also essential to focus on issues such as how the information related to these subjects can be
used outside the teaching process, that is, how it affects people's daily lives and how it can be
used in future planning (Artvinli, 2012). Nonetheless, geographical knowledge is often
perceived only as correctly showing the location of countries on a map or knowing the
capitals of these countries (Kubiatko et al., 2012).

If any information cannot be used in daily life, its function cannot be more than a
burden in our minds. This principle holds true for geographical knowledge as well.
Geographical knowledge gains meaning when it is transformed into skills and integrated into
daily life. It is precisely at this point that geographical skills should come to the agenda. When
the geography curricula of the developed countries in the world are examined, it is observed
that geographical skills are included in addition to the classical achievement statements. With
these skills aimed to be acquired, students are expected to understand the characteristics and
potential of the space they live in and thus to construct the spaces in a way that will provide
maximum benefit (Ciftgi & Yiicel, 2022). Although there are skills with different names in

the geography curriculum of each country, it is seen that they are derived from the five
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fundamental skills in the Lifelong Geography document made in 1994. These skills are given

in Figure 2:

Figure 2

Five Basic Geographical Skills (Geography Education Standarts Project [GESP], 1994).
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In studies investigating students' views on geography lessons, it has been concluded
that they mostly think that geography lessons consist of memorization and find geography
lessons boring (Aydin, 2012; Dikmenli & Cift¢i, 2016). In many studies on this subject, it is
stated that the biggest problem seen in the teaching of geography course is that the geography
course is designed as a teaching process in which students are made to memorize (Akyol,
1999; Sekin & Unlii, 2002; Sahin, 2003; Ilgar, 2006; Gokge, 2009). Sézcii, Tiirker and
Diindar (2023) concluded in their research on high school students that geographical
information is not used much in daily life. Geographical knowledge and skills are acquired by
students through geography teaching. The sources of geography teaching are elements such as
teachers, curriculum, textbooks or teaching materials. Therefore, the reasons for the
transformation of geographical knowledge into geographical skills should be sought in these
sources.

Although the age we are in is expressed in different ways in different sources, it can be
said to be an age of technology in general. Because in this age, technological developments
are faster than ever before. One of the areas affected by these developments is education. In
order to educate students who are born directly into technology (Prensky, 2001), there seems
to be no other way out than integrating technology into education. Technology integration

60



Diindar, E.

into education is a complex process with many dimensions (Kabak¢1 Yurdakul & Odabasi,
2013). In order to carry out this complex process successfully, teacher competencies should
be increased with a focus on technology, and the education system, curricula, textbooks,
teaching materials and other elements should be designed in accordance with technology
integration. When the literature is reviewed, it is seen that one of the things to be done to
ensure successful technology integration is to provide teachers with the necessary support for
technology integration. This support can be provided in the form of in-service trainings,
professional study groups or sample lesson designs in which technology is integrated.
However, the result of the literature review is that this support cannot be given too much for
geography teachers to successfully integrate technology into their lessons (Allan et al., 2010;
Jang, 2010; A¢ikgiil, 2017). According to Kerski (2021), in order to develop GIS usage skills
in teachers, instead of buttons, menus or interfaces, the focus should be on how to use which
parts of the user interfaces to develop students' problem-solving, critical thinking and spatial
thinking skills.

When the words geography and technology come together, the first technology that
comes to mind is Geographic Information Systems (GIS) technology. GIS has many sub-
applications within itself. One of them is the panels called "Dashboard". Thanks to GIS-based
dashboards, geography lessons can be transformed into geographical skills by transforming
geographical knowledge into geographical skills. Geography teachers want to integrate GIS
into their lessons, but they do not know how to do this because they have not received
adequate training on this subject at university (Babacan, 2015). Geography teachers need to
know how to do this and should have pre-service or in-service training (Artvinli, 2009).

The aim of this study is to demonstrate with examples how dashboards can be used to
teach geographical skills to students. Thus, it is aimed at guiding geography teachers on the
use of dashboards in teaching geography skills to students and to contribute to closing the gap
in the literature on this subject. In this context, answers to the following sub-problems were
also sought:

e How can dashboards be used in developing the skill to ask geographical questions?

e How can dashboards be used to improve the skill to collect geographic information?

e How can dashboards be used to improve the skill to organize geographic information?
e How can dashboards be used to develop the skill to analyze geographic information?

e How can dashboards be used to develop the skill to answer geographical questions?
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Method

In this study, which aims to reveal how GIS technology-based dashboards can be used
to teach geographical skills to students, a descriptive literature review from qualitative
research methods was used. Qualitative research collects data through methods such as
observation, interview or document analysis and summarizes them in various ways (Creswell,
2012). In this study, document analysis was used to make explanations about how
geographical skills can be developed with GIS-based dashboards. Document analysis is the
analysis of written materials containing the information that needs to be accessed to achieve
the purpose of the research (Yildirim & Simsek, 2018). In this context, various sources on the
use of dashboards in geography teaching processes were examined. In addition, under the
coordination of the researcher, the data of an in-service training aimed at increasing the use of
GIS by geography teachers in Turkiye were utilized.

Following the document analysis, the collected data were analyzed using a descriptive
analysis method. In descriptive analysis, the data collected are organized in line with the
research objectives and presented to the reader (Yildirinm & Simsek, 2018). In this study, the
data collected were organized and interpreted according to the five fundamental geographical

skills and the results were revealed.

Findings

In this section, in light of the literature review, explanations on how to use dashboards

in teaching five basic geographical skills to students are given.

Using Dashboard to Develop the Skill of Asking Geographical Questions

The first step in conducting research on any geographical topic should be to ask
questions. Because at the end of the mental process that starts after the question is asked,
possible answers emerge and a hypothesis is formed. The need to verify hypotheses by spatial
analysis also determines the road map of geographical study. The basic questions that can be
asked in a spatial analysis study without the use of dashboards have basic and one-
dimensional features such as "What, where, how much?"; Thanks to the ability of dashboards
to process many different data layers and make analysis and visualization, geographical

questions become more comprehensive and multidimensional such as "What is it related to,
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what is the cause, what are the effects?". For example, the use of traditional teaching methods
in a geography teaching process in which the subject of natural disasters is covered without
the inclusion of any technology in the process will cause the inability to develop the skill to
ask geographical questions about the subject. The geographical questions that students can
ask in this teaching process will be non-multidimensional questions such as "What is a natural
disaster?”, "Where are natural disasters seen in the world?" or "How many people have lost
their lives as a result of natural disasters?”. With the inclusion of dashboards in the geography
teaching process, the level of geographical questions can also increase.

After creating a basic map where the locations of natural disasters are added as point
data, layers containing different data can be added to this map. For example, a layer of
temperature distributions can be added to the map of a dashboard application related to forest
fires, and graphs can be produced that reveal the relationship between forest fires and
temperature distribution. This can lead to the question "Where in the world are forest fires
most common?" and "What is the relationship between forest fires and temperature
distribution?". Dashboard's ability to produce a graph that can reveal the distribution of data
containing time information from past to present can enable a high-level geographical
question such as "How has the frequency of forest fires changed from past to present?".
Starting the geography teaching process with questions that mobilize high-level thinking

skills such as this will contribute to the development of the remaining four basic skills.

Figure 3

A Dashboard on Forest Fires (SAS, 2022).
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Using Dashboard to Develop the Skills of Collection Geographical Information

The prerequisite skill for students' to ask geographical questions is collection of
geographical information. Geographical knowledge emerges as a result of processing and
analyzing various data belonging to a place or a person. For example, the expression 945 mm
precipitation” is a data. However, the statement "Antalya's average annual rainfall is 945 mm™
is geographical information. What gives the information given in this statement a
geographical quality is that it contains location information (Kog, 1993; Giirleyen, 2016).
Dashboards transform raw data into geographic information by adding location information
and visualizing them with various indicators. Therefore, dashboards have a driving force that
mobilizes students to develop the skill to collect geographical information. In order to develop
geographical skills, it is necessary to have geographical knowledge (Tiirker & Sozcii, 2021).
Geographic information can be obtained from two different sources. The first one, primary
sources, are the questionnaires, videos and photographs taken by students during fieldwork, or
the notes taken from their observations (Bednarz & Bednarz, 1995). Geographical skills
cannot be taught only inside of the classrooms. Many times, it is needed to go to field work
and observation on the nature (Donmez & Artvinli, 2021). Different applications that can be
used while creating maps in dashboards enable geographic information collected from
primary sources to be easily added to maps. One of these applications is the "GeoForm™
application (Figure 4). Thanks to GeoForms, geographic information with the desired spatial
or temporal dimension can be easily collected from the field. Students who go to the field
with mobile devices supported by GPS technology can transfer the information requested
from them to the map through these applications in cooperation with themselves, thus

improving their geographical information collection skills.

Figure 4
Maps to be Added to Dashboards can Collect Data From the Field With A Web Application
Called Geoform (Created Specifically for This Article).
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Using Dashboard to Develop the Skill of Organizing Geographical Information

Data collected from primary or secondary sources should be organized in a meaningful
way after the process of transforming them into geographical information with GIS
applications. Dashboards support the development of this skill in students with their features.
For this purpose, column or pie charts, various indicators, lists, tables, enriched texts or
embedded web objects can be added to the dashboard according to the nature of the data in
the attribute table of the map (Figure 5) and can be designed according to the dashboard
layout (Figure 6).

Figure 5
Dashboards can Include Many Different Elements for Organizing Geographic Information

(Created Specifically for This Article).
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In the dashboard shown in Figure 6, the data collected by the students from secondary
sources about the main natural disasters that occurred in the world in 2020 were transferred to
the map with the Geoform application by adding metadata such as location information,
description, numbers, date, and using this attribute information on the map, a pie and column
chart, indicator and filter list element were added. Thus, the geographical information
obtained by the students was organized in an orderly manner and made meaningful through
the dashboard.

Using Dashboard to Develop the Skill of Analyzing Geographical Information

The skill to analyze geographical information, which can be defined as recognizing
patterns and relationships between organized geographical information (Tas, 2008), can be
easily developed by students thanks to visual elements such as map-based graphics, tables and
indicators provided by dashboards. Dashboards facilitate the analysis of geographical
information by increasing its comprehensibility with the visualization it enables. Another
important feature of dashboards that should be emphasized in analyzing geographical
information is the ability to monitor real-time data. In this way, it is possible to instantly
analyze geographical information that may change especially in a short time. With this
feature, every data added to the map by different users is instantly reflected in the visual
elements of the dashboards and new patterns and relationships can be analyzed up to date. In
this way, dashboards can be used effectively in solving real-world problems thanks to their
live data flow feature (Milson & Kerski, 2012). For example, thanks to a dashboard created
for instant monitoring of earthquakes (Figure 7), activities such as intervention and search and
rescue can be organized quickly. Or, in the geography teaching process, students can analyze
the most up-to-date geographical information by updating a dashboard where they can reveal
the age and gender distribution of the population in their neighborhood according to the
changes that may occur in the population. Different results are reached as a result of analyzing
geographical information (Tasg, 2008). The use of dashboards will attract students' attention in
reaching these different results by analyzing geographical information. For example; the maps
that students create on a dashboard about the population of the neighborhood where they live
or the visual elements they add to the dashboard will enable them to analyze the spatial
distribution and patterns of the population. In addition, the graphs they will create from the
data they obtain will enable them to analyze the trend of the population and the relationships
between the elements with which it interacts, the numerical data to be added will enable them
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to analyze the ranking of the population in space according to different dimensions, and the
integration of written geographical information and other elements will enable them to reveal
the rationale and result of their analysis.

Figure 7

A Dashboard Application Tracking Recent Earthquakes (Nyenhuis, 2022).
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Using Dashboard to Develop the Skill of Answering Geographical Questions

The skill of answer geographical questions is the skill to answer the geographical
question asked at the very beginning of the process as a result of the spatial analysis. Students
will be able to make inferences to be obtained from geographical information organized with
elements such as graphics, maps and indicators offered by dashboards more easily, so they
will be able to answer geographical questions easily.

As emphasized before, dashboards ensure that the geographical question to be asked is
at a higher level and naturally the answer is also at a higher level. For example, the use of
dashboards in a geography teaching process related to the classification of settlements
according to the amount of population will enable the creation of different categories by
analyzing the attributes consisting of the data collected about the population, and visualizing
each of these categories with different dashboard elements will provide not only an answer to
the question "What are the settlements according to the amount of population?" but also the

answers to the questions "Where are the settlements concentrated according to their
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population?”, "What are the geographical factors that affect the population amounts of these
settlements?”. In addition, dashboards created in the process starting with any geographical
question can be added to a storyboard. Thus, geographical questions can be answered more
clearly with a storyboard consisting of different slides that emphasize the desired elements of
the dashboard and are enriched with extra explanations. Although answering geographical
questions is normally the last step of geographical research, answering geographical questions
in a learning environment where dashboards are included in the process leads to the
emergence of different geographical questions, thus returning back to the beginning of the
cycle. This, in turn, restarts the cycle, ensuring that geographical research is an ongoing and

continuous process.

Discussion and Results

Until the recent past, geography education primarily involved conveying shallow
information to students such as how certain landforms are formed, showing where countries
are located on the map or knowing what their capitals are. However, in recent years, countries
have started to include geographical skills that will enable students to use this knowledge in
solving real life problems in their daily lives, in addition to the geographical knowledge
expressed by the topics in the geography curriculum. Thus, it is aimed to transform geography
course from being a boring course in which only theoretical knowledge is conveyed to
students and to transform geographical knowledge into useful skills. For this purpose, it is a
common point emphasized in various studies that the resources of geography teaching should
be focused on teachers, curriculum, textbooks and teaching materials. In the age in which
technology has become the focal point of our lives, the use of these technologies in teaching
geographical skills to students has become a necessity rather than a choice. For this reason,
GIS applications in secondary school geography lessons should be designed at the level of
learn with GIS and research with GIS (Artvinli, 2010). When the words geography and
technology are considered together, the first technology that comes to mind is GIS. GIS takes
its source from the science of geography and includes the use of technology that can increase
students' interest in geography lessons (Alibrandi, 2003; Beishuizen, 2006; Donert, 2006;
Kerski, 2000; Tastan, 2021). GIS includes many sub-applications in connection with its
structure and usage areas. One of them is WEB GIS-based "Dashboards”, which is an

application that both transforms geographical data into geographical information and
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organizes geographical information with visual elements such as various graphics, indicators
and lists to provide students with geographical skills. Dashboards can be used to help students
acquire the five basic geographical skills identified by Geography for life, which are the
starting point for other geographical skills. These skills can also be considered as a stage of
the geography course teaching process. In this process, thanks to the ability of dashboards to
visualize geographical information with different elements, students can ask higher-level
geographical questions; with auxiliary applications that can provide data to dashboards, very
different data from primary or secondary sources can be transformed into geographical
information by adding them to maps, this information can be organized in a single dashboard
to answer the high-level geographical questions asked, especially thanks to the live data flow
feature, data analysis that is always up-to-date can be done, and high-level geographical
questions asked at the very beginning of the process can be answered clearly thanks to
supporting applications such as story maps. These contributions of dashboards to the
geography teaching process will enable the student to have basic geographical skills by
staying in an active position continuously, and thus to use these skills acquired from the
geography course effectively in solving real-life problems in daily life. In this way, the
geography course will cease to be a boring course that needs to be memorized and will
become one of the most important components of education in developed countries. It is seen
that these results obtained from the research overlap with the results of many researchers that
as a result of integrating GIS, especially WEB GIS, into geography teaching processes,
students' academic achievement, interest and attitudes towards geography course increase
(Cukur, 2005; Ozgen & Cakicioglu, 2009; Aydogmus 2010; Unal, 2012; Kaya & Kaya, 2013;
Tastan, 2021).

Based on the results of this study, it can be said that WEB GIS-based dashboard
technology is one of the important technologies that can be used in teaching geographical

skills to students.

Recommendations

Within the scope of this research, suggestions for integrating dashboards into the
geography teaching process and using them to develop geographical skills are as follows:
e Dashboard technology should be integrated into the objectives and skills in the

geography curriculum through exemplary lesson designs.
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e In-service training should be provided for geography teachers about
dashboards and their capabilities. These in-service trainings should address
how to create sample course designs in which dashboard technology is
integrated.

e In the geography teaching process, guidebooks on the use of dashboards,
especially in achievements related to maps and graphics, should be prepared
and delivered to geography teachers.

e Technical support should be provided to solve the problems that may be
encountered in the use of dashboards in the geography teaching process.
Collaboration should be made with GIS service providers in the formation of
this technical support team.

e Online professional working groups should be established so that geography
teachers who receive in-service training can share good examples of dashboard
use among themselves. Academicians who have studied GIS should also be
included in these groups, and university and field cooperation should be
ensured.

e Studies should be conducted to investigate the effects of dashboards on
students' academic achievement in geography courses and their attitudes

towards geography courses.

References

Acikgiil, K. (2017). Geogebra destekli mikro ogretim uygulamast ve oyunlastirilmig
teknolojik pedagojik alan bilgisi (TPAB) etkinliklerinin ilkogretim matematik
ogretmen adaylarinin TPAB diizeylerine etkisi (Publication no: 463317) [Doctoral
dissertation, Inonii Universitesi]. YOK Tez Merkezi.

https://tez.yok.gov.tr/Ulusal TezMerkezi/tezSorguSonucYeni.jsp

Akyol, C. (2000). Cografya egitiminde gelismeler ve temel sorunlar (Publication no: 97159)
[Master’s thesis, Marmara Universitesi]. YOK Tez Merkezi.

https://tez.yok.gov.tr/Ulusal TezMerkezi/tezSorguSonucYeni.jsp

Alibrandi, M. (2003). GIS in the classroom: Using Geographic Information Systems in Social

studies and environmental sciences. Heinemann Pr.

70


https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp
https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp

Diindar, E.

Allan, W. C., Erickson, J. L., Brookhouse, P. & Johnson, J. L. (2010). Teacher professional
development through a collaborative curriculum. Project- an example of TPACK in
Maine, Techtrends, 54(6), 36-43.

Artvinli E (2010). Cografi bilgi sistemlerinin (CBS) cografya Ogretimine katkisi ve
ortadgretim Ogrencilerinin CBS'ye iliskin tutumlari. Kuram ve Uygulamada Egitim
Bilimleri, 10(3), 1255 - 1292. Retrieved from
https:/files.eric.ed.gov/fulltext/EJ919854.pdf

Artvinli, E. (2009). Cografya Ogretmenlerinin cografi bilgi sistemleri (CBS) ’ne iligskin
yaklasimlari. Balikesir Universitesi Sosyal Bilimler Enstitiisii Dergisi, 12(22), 40-57.
Retrieved from https://dergipark.org.tr/tr/pub/baunsobed/issue/50240/648081

Artvinli, E. (2012). Integrate geograpic skills with active learning in geography: a case of
turkey. Journal of Research and Didactics in Geography (J-READING), 0(1), 43-50.
https://doi.org/10.4458/1005-06

Aydmn, F. (2012). Sosyal bilimler lisesi 6grencilerinin cografya dersinin 6gretimine yonelik
gortsleri. Kastamonu Egitim Dergisi, 20(3), 1035-1050. Retrieved from
https://dergipark.org.tr/en/pub/kefdergi/issue/48698/619581

Aydogmus, M. Y. (2010). Cografi Bilgi Sistemleri (CBS) uygulamalarinin Cografya dersinde

ogrencilerin ilgi, motivasyon ve dgrenme diizeylerine etkisi (Publication no: 250808)
[Master’s thesis, Marmara Universitesi]. YOK Tez Merkezi.

https://tez.yok.gov.tr/Ulusal TezMerkezi/tezSorguSonucYeni.jsp

Babacan, S. (2015). Cografya ogretmenlerinin hizmet ici egitim ihtiya¢larinin belirlenmesi
(Publication no: 414436) [Doctoral dissertation, Marmara Universitesi]. YOK Tez
Merkezi. https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp

Bednarz, R., & Bednarz, S. W. (1995). Teaching geography skills. space and place: a
geography manual for teachers. Geographic Education Implementation Project
(GENIP) with the cooperation of Rand McNally & Company

Beishuizen, J.J. (2006). GIS in secondary education, netherlands organization for scientific
research (NWO). http://www.nwo.nl/nwohome.nsf/pages/ NWOA 6NEBV2

Creswell J.W. (2012). Educational research: planning, conducting, and
evaluating quantitative and qualitative research (4th edition). Pearson Pr.
Ciftei, T., & Yiicel, A. (2022). Ingiltere’de Cografya egitimi. Sivas Cumhuriyet University

Educational Sciences Institute Journal, 1(2), 130-146.

71


https://files.eric.ed.gov/fulltext/EJ919854.pdf
https://dergipark.org.tr/tr/pub/baunsobed/issue/50240/648081
https://doi.org/10.4458/1005-06
https://dergipark.org.tr/en/pub/kefdergi/issue/48698/619581
https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp
https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp

Journal of Human and Social Sciences (JOHASS), 2023, 6(Education Special Issue),55.74.

Cukur, H. (2005). Cografya 6gretiminin hedefleri ve cografi bilgi sistemleri . Dokuz Eyliil
Universitesi ~ Buca  Egitim  Fakiiltesi  Dergisi, 18. Retrieved  from
https://dergipark.org.tr/en/pub/deubefd/issue/25432/268351

Dikmenli, Y., & Cift¢i, T. (2016). Lise Ogrencilerinin cografya dersine yonelik goriisleri.
Turkish Studies, 11(3), 911 - 928.

Donert, K. (2006). The use of ICT elLearning in geography: HERODOT Perspectives in
European Higher Education, Changes in Geographical Education: Past, present and
Future. IGU, CGE Symposium, in Purnell, K.; Lidstone, J. & Hodgson, S. (Eds.),
Brisbane, (pp.146-154).

Donmez, L., & Artvinli, E. (2021). An analysis on the impact of geogames in geographical
skills. Institute of Australian Geographers & New Zealand Geographical Society
Combined Conference, (pp.32-49). Sydney, Australia

ESRI, (2023a,). About WEB CBS. Retrieved September 5, 2023 from
https://enterprise.arcgis.com/en/server/10.8/create-web-apps/windows/about-web
gis.htm

ESRI, (2023b). ArcGIS Dashboards. Retrieved September 5, 2023 from
https://www.esri.com/en-us/arcgis/products/arcgis-dashboards/overview

Geography Education Standards Project [GESP] (1994). Geography for life national
geography standars. Washington: DC National Geography Society.

Gokee, N. (2009). The problems of geography education and some suggestions. Educational
Sciences Theory & Practice, 9(2), 757-768.

Giirleyen, S. B. (2016). Cografi bilgi erisim ve Tirkiye’deki acik cografi veri hazirliklar
tizerine bir degerlendirme. Akademia Sosyal Bilimler Dergisi, 1(2), 70-89.

Ilgar, R. (2006). Cografya ogretiminde temel sorunlar ve ¢o6ziim Onerileri. Milli Egitim
Dergisi, 171, 276-286.

Jang, S. J. (2010). Integrating the interactive whiteboard and peer coaching to develop the
TPACK of secondary science teacher. Computers & Education, 55(4), 1744-1751.

John Hopkins University&Medicine (2023). Covid 19 Dashboard. Retrieved September 5,
2023 from https://coronavirus.jhu.edu/map.html

Kabake¢1 Yurdakul, I. ve Odabasi, F. (2013). Teknopedagojik egitim modeli. 1. Kabakg¢1

Yurdakul (Ed.), Teknopedagojik egitime dayali ogretim teknolojileri ve materyal
tasarimi (3.41-67) iginde. An1 Yayincilik.

72


https://www.esri.com/en-us/arcgis/products/arcgis-dashboards/overview
https://coronavirus.jhu.edu/map.html

Diindar, E.

Kara, B. (2016, October 9). Cografi Bilgi Sistemleri CBS kullamim alanlarr.

https://bcankara.com/cbs-kullanim-alanlari/

Kaya, H., & Kaya, H. (2011). Ortadgretim Cografya 6gretiminde cografi bilgi sistemlerinin
ogrenci basarisina etkisi . Marmara Cografya Dergisi , 0 (23) , 308-326 . Retrieved
from https://dergipark.org.tr/en/pub/marucog/issue/470/3823

Kerski, J. (2000). The Implementation and effectiveness of . GIS, technology and methods in
secondary education. Journal of Geography, 102(3), 128-137.

Kerski, J. (2021) Innovative instruction using field surveys, interactive maps, dashboards, and
infographics. The Geography Teacher, 18(1), 45-54,
https://doi.org/10.1080/19338341.2020.1861051

Kog, A. (1993). Cografi bilgi sistemlerinde veriler ve elde edilis yontemleri. Istanbul
Universitesi Orman Fakiiltesi Dergisi, 43, 1-2, 117-134.

Kubiatko, M., Janko, T., & Mrazkova, K. (2012). Czech student attitudes towards geography.
Journal of Geography,111(2),67-75.

Milson, A., & J. Kerski (2012). Around the world with geospatial technologies. Social Education,
76(2),105-108.

Ministry of Environment, Urbanization and Climate Change (2003). CBS nedir? Retrieved
September 6, 2023 from https://cbsgunu.csb.gov.tr/cbs-nedir-i-99013

Nyenhuis, D. (2022). Real-time visualization & analytics. Retrieved September 6, 2023 from
https://www.esri.com/arcqgis-blog/products/ops-dashboard/real-time/making-an-auto-

focusing-real-time-dashboard/

Ozgaglar, A. (2009), Cografyaya Giris: Sistematik, kavramlar, yontemler. Umit Yaymcilik.

Ozgen, N., & Cakicioglu, R. (2009). Cografi bilgi sistemlerinin (CBS) Cografya egitiminde
kullanimi1 ve dersin hedeflerine ulasma diizeyine etkisi. Ahi Evran Universitesi
Kiwrsehir  Egitim  Fakiiltesi  Dergisi,  10(1), 81-90. Retrieved  from
https://dergipark.org.tr/en/pub/kefad/issue/59520/855971

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon, 9(5), 1-5.

Sahin, C. (2003). Tiirkive'de cografya ogretimi (Sorunlar-¢oziim onerileri). Gilindiiz
Yayincilik.

SAS (2022). Fighting the Amazon forest fires with advanced. Retrieved September 4, 2023
from https://communities.sas.com/t5/SAS-Visual-Analytics-Gallery/Fighting-the-

Amazon-forest-fires-with-advanced-analytics/ta-p/784221

73


https://bcankara.com/cbs-kullanim-alanlari/
https://dergipark.org.tr/en/pub/marucog/issue/470/3823
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/19338341.2020.1861051
https://cbsgunu.csb.gov.tr/cbs-nedir-i-99013

Journal of Human and Social Sciences (JOHASS), 2023, 6(Education Special Issue),55.74.

Sekin, S. ve Unlii, M. (2002). Cografya dersinin temel 6gretim sorunlari. Marmara Cografya
Dergisi, 5, 43-53.

Sozcii, U. , Tirker, A., & Diindar, E. (2023). High school students' evaluations on the
reflections of geographical information on daily life. Journal of Teacher Education
and Lifelong Learning , 5 (1) , 275-294 . https://doi.org/10.51535/tell.1264253

Tas, H. 1. (2008). Cografi beceriler ve bunlar1 dgrencilere kazandirma yollar1 . Dogu Cografya
Dergisi, 13(20), 45-58. Retrieved from
https://dergipark.org.tr/tr/pub/ataunidcad/issue/2444/30984

Tastan, B. (2021). Assessment of GIS applications in Geography and Social Studies courses

(The Sinop case). International Journal of Geography and Geography Education
(IGGE), 43, 54-63.

Tiirker, A., & Sozcii, U. (2021). Universite giris smavlarindaki cografya sorularinin cografi
becerilere gore dagilimi. OPUS International Journal of Society Researches,
17(35), 1875-1894.

Unal, B. (2012). Cografi bilgi sistemleri (CBS) destekli Sosyal Bilgiler dersi ogretiminin
ogrenci basarist ve tutumuna etkisi (Publication no: 312637) [Master’s thesis].
Akdeniz Universitesi. YOK Tez Merkezi.
https://tez.yok.gov.tr/Ulusal TezMerkezi/tezSorguSonucYeni.jsp

Yildinim, A., & Simsek, H. (2018). Sosyal bilimlerde nitel arastirma ydntemleri. Seckin
Yayincilik.

Yomralioglu, T. (2005). Cografi Bilgi Sistemleri temel kavramlar ve uygulamalar. Akademi
Yayincilik.

74


https://dergipark.org.tr/tr/pub/ataunidcd/issue/2444/30984
https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp

