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ABSTRACT 

The paper presents pedagogic experiment focused on teaching future geography teachers to work 

with story maps with the use of three applications (Knight Lab StoryMapJS, Esri ArcGIS StoryMaps, and 

Google Tour Builder). The experiment was carried out by questionnaire form at two Slovak universities. 

The respondents were students of the geography teacher training program, whose task was to select 

and learn one of the mentioned applications to create a story map. The statistical analysis of the 

research results confirmed that the choice of the application by the students was influenced by their 

previous experience with the applications; it was not difficult for students to develop a story map using 

the selected applications even though they did not have enough experience about the selected 

applications before the experiment; and students would make more use of story maps than other 

applications in their educational practice. 
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Introduction 

Story map as a teaching tool 

An essential part of human nature is also telling stories, including maps, which can serve as powerful 

narrative media. The visual nature of maps is ideal for “telling” spatial stories in ways that involve 

teachers while bridging linguistic and cultural differences. Recent advances in digital technologies, 

including geographic information systems (GIS), and in the availability of cloud-based data and storage 

have put countless maps into the hands of millions of people and revolutionized the way people 

understand and create map-based stories (Strachan & Mitchell, 2014). The development of digital 

story maps was driven by narrative demand and geovisual analysis (Berendsen et al., 2018). 

Digital story maps serve as an important means for effective storytelling (an effective way of explaining 

and presenting) on any topic. They represent a combination of interactive maps and multimedia 

content, which have an attractive design, including background maps with a rich content, combinations 

of data, tables and thematic maps that can be used on all devices - computers, smartphones, tablets, 

netbooks and the like. 



 

The Internet is needed to create, view and publish story maps. Various map applications, analyses, 

graphs, photos, videos or sound recordings can be used as well as the results of spatial analysis can be 

presented without the need for the user to have special skills in geoinformation technologies. In 

addition, the advantage of the story map is that it can serve as a tool for student motivation (Roth, 

2013). 

The research published by Strachan and Mitchell (2014) proved the suitability of using story maps in 

education. Their analysis revealed that story maps were perceived as user-friendly, interactive and 

engaging. However, they identified the lack of technological resources in schools, the need for 

additional training and the lack of time as obstacles for their successful implementation. These authors 

thus pointed to the need to train future teachers to use story maps as a teaching and learning tool. 

According to the authors, however, it is very important that future teachers improve not only in 

technical terms, i.e. how to control the program/software, but to be able to use it correctly and fill it 

with materials that will be effective in the teaching process. 

Recently, the use of story maps in education was also studied by Groshans et al. (2019) who described 

the use of ArcGIS StoryMaps in STEM education. Story maps can also be used to create interactive 

online atlases of different topics. Berendsen et al. (2018) dealt with the use of story maps to create an 

atlas for teaching geography at the University of Wyoming in the USA. Iturrioz et al. (2016) focused on 

the creation of an atlas depicting the expansion of the Black Death in Europe in 1346 and 1347 while 

Antoniou et al. (2018) focused on the geomorphology and history of Methan Peninsula. Furthermore, 

Hallsen and Karlsson (2019) analyzed the Swedish education system using story maps. The use of story 

maps in education was also dealt with by Mukherjee (2019), Egiebor et al. (2018), Lin and Li (2018), 

and Foelske (2014) points out that story-telling can improve teaching outcomes in various disciplines, 

such as mathematics (Butler et al., 2013), cultural and social sciences (Burnett et al., 2006), history 

(Malita & Martin, 2010) or foreign languages (Castaneda, 2013). The literacy is taught and used in all 

content areas, which makes digital storytelling an effective tool to use with students (Sadik, 2008). 

These works point to a wide range of possibilities to use story maps not only in teaching geography. 

According to Mmguez (2020), the involvement of project tasks using story maps in higher education is 

necessary, as this method can later be used by students in practice in various fields. Story maps are 

thus a suitable tool not only for geography teachers, but also for primary and secondary school pupils 

themselves, through which they can create their own small scientific projects (Corey et al., 2020). 

 

Digital (GIS) skills of students - current situation in the world and in Slovakia 

Technological development in the recent decades has brought huge opportunities for the application 

of geospatial technologies on the Internet. The fundamental change from the past is that geographic 

information is not provided in paper, static, and often outdated form, but is available thanks to the 

Internet and network infrastructure anywhere and on various platforms. They are not only classic 

personal computers, but also mobile geoinformation technologies (Vojtek et al., 2016, 2020). A 

significant change in the way online maps are created is the interactivity of communication; the users 

can actively adjust the scope and form of the presented geographical information and even 

supplement their own data. 

The concept of free (open-source) software and information occupies an important place in the 

development of new technological and content solutions. This technological development also creates 



favorable conditions for further development of geospatial technologies and their applications 

(Hofierka, 2012). The development of GIS has been closely linked to the development of information 

technology since its inception. The foundations of GIS were laid in the 1960s as part of the ongoing 

quantitative revolution in science. The expansion and availability of computers for the academic sector 

has started the development of new methods, geospatial technologies and new scientific disciplines 

(such as geinformatics or geomatics). New possibilities have opened up for the processing of large 

amounts of data, including geographic (spatially localized) data (Hofierka, 2011; Longley et al., 1999, 

2001; Mitasova & Hofierka, 2003). 

Geoinformatics and GIS belong to new disciplines of science that have arisen due to the development 

of information and communication technologies. GIS have a wide range of applications and they can 

be experienced in everyday life (Hofierka, 2012). The importance of including geospatial technologies 

in the educational process is also stressed in their works by Mitchell et al. (2018), Nazareth et al. (2019), 

Pesaresi (2019), and Bettinger and Merry (2018), and the like. 

With the development of IT technologies, specifically GIS technologies, the need for training in GIS in 

higher education through bachelor and master study programs for future primary or secondary school 

teachers is closely related. GIS education in Europe is most strongly settled by quality and quantity, 

especially, in the United Kingdom, Germany, Sweden or the Netherlands. However, Slovakia is also one 

of the leading countries in the EU, but rather in terms of quality, history, and accreditation of teaching 

than in terms of quantity. At present, GIS can be studied at seven university faculties in Slovakia 

(Blist’an et al., 2015). The importance of implementing GIS in the teaching process is also pointed out 

by African countries. According to Mzuza and Westhuizen (2020) there are only three countries in 

southern Africa (South Africa, Botswana and Malawi) in which the training of future geography 

teachers is also enriched by the issue of GIS technologies. Countries that use GIS point out that the 

course helps with decisionmaking, critical thinking and inquiry-based and learner-centered learning, 

which have the ability to improve the quality of education. Educators and policy-makers are 

encouraged to reinforce the inclusion of GIS and use of relevant pedagogical skills in teachertraining 

universities. 

Graduates with geoinformatics skills are preferred in practice and schools that offer this literacy are, 

therefore, more attractive (Kusendova, 2017). In Slovakia, the penetration of GIS into geographical 

education have acquired a real dimension and becomes the subject of discussion of the geographical 

community in the context of the future development of geography at Slovak universities (Matlovic, 

2014). In most academic workplaces, the technical equipment for teaching geoinformatics, collection 

and processing of geographical data has improved, often on the basis of international or national 

educational grants (Kusendova, 2017). 

According to European Commission estimates, up to 90% of jobs, covering all sectors of the economy 

not just IT, will require some degree of digital skills in 2020. The development of digital skills should, 

therefore, help young people to succeed and be competitive in the labor market, which will also have 

a positive impact on the economy. The development of EU countries in digital competitiveness is 

monitored by the composite Digital Economy and Society Index (2019), which summarizes the relevant 

indicators of Europe’s digital performance. According to DESI, Slovakia ranked 21st among the 28 EU 

countries in 2019. In order to change this situation, we should first begin in education, whether it is a 

primary school or secondary school, but mainly it is important to focus on the education of future 

teachers at the university. If teachers are not able to use digital skills, then they cannot teach pupils 

how to use them in the educational process (Aladag, 2014). 



Currently, the national project entitled “IT Academy - Education for the 21st Century” is running in 

Slovakia. The project was to run from 2016 to 2020, but due to the COVID-19 pandemic, the project 

was extended until 2021. The project is aimed at primary and secondary schools, but also at 

universities. Regarding the primary and secondary schools, the project activities are divided into the 

following sub-activities -Sub-activity 1.1: Innovation of science and technical education at primary and 

secondary schools; Sub-activity 1.2: Education of teachers of informatics, mathematics, science and 

technology subjects at primary schools; Sub-activity 1.3: Motivation of pupils and students to study 

information and communication technologies (ICT) within natural and technical sciences; Sub-activity 

1.4: Standards for digital literacy, personal development and communication competencies for 

secondary schools; and Sub-activity 1.5: Creation of partnerships and networks of primary and 

secondary schools and IT companies. As for universities, the individual activities are divided as follows 

- Sub-activity 2.1: Innovation of preparing university students for employment in the IT sector; 

Subactivity 2.2: Standards for digital literacy and personal development; and Sub-activity 2.3: Creating 

partnerships and networks of universities and IT companies. Most of these activities have already 

taken place (e.g., 1.4. Standards for digital literacy, personal development and communication 

competencies for secondary schools) while some are still ongoing (e.g., 1.1 Innovation of science and 

technology education at primary and secondary schools). 

This project responds to the requirements of the IT sector to adapt the education system to the current 

and prospective needs of the labor market. The strategic objective of the project is to create a model 

of education and training of young people for current and prospective needs of the knowledge society 

and labor market with a focus on information and ICT. The project also focuses on technical and science 

education innovations at primary and secondary schools. The innovation should aim at updating the 

content, forms and methods of teaching vocational and science subjects. In the long term, the main 

task of the IT Academy is to build a modern and creative learning environment that, in terms of 

sustainability, will allow long-term training of qualified professionals for a wide portfolio of IT career 

opportunities. 

The project is financed by the Ministry of Education of the Slovak Republic and cofinanced by the 

European Social Fund within the Operational Program Human Resources - Priority Axis Education (IT 

Academy, 2019). Department of Geography and Regional Development FNS CPU in Nitra and the 

Department of Geography and Geology FNS MBU in Banska Bystrica are also involved in this project. 

The main task of the departments within the project was the preparation of methodologies focused 

on teaching geography through ICT and IBSE (Inquiry Based Science Education) for primary and 

secondary schools, training geography teachers at primary and secondary schools using ICT, and 

involving in the conferences focused on teaching geography using ICT and IBSE. Within the seminars, 

that are described in the next sub-section and in which the presented research was carried out, the 

future geography teachers are taught the practical possibilities of using ICT, as well as digital skills in 

their pedagogical practice. 

An innovative approach in teaching GIS (not only in Slovakia) is also brought to the fore by Michaeli et 

al. (2015) who focused in their research on the development of competencies of future teachers using 

GIS technologies. The use of these technologies in secondary or primary schools is conditioned by the 

precise training of future teachers and, in particular, the creation of story maps is an example of an 

innovative and undemanding method (Chvojka & Vojtek, 2016). 

 

 

 



Aim 

The presented research was conducted on a seminar which is focused on the use of digital skills in 

geography teaching. After reviewing the annual reports of the Faculty of Natural Sciences CPU in Nitra 

(https://www.ukf.sk/univerzita/vyrocne-spravy), it was found that the interest of students in natural 

sciences is declining at this faculty. Comparing the years 2008 and 2018, the faculty recorded a 

decrease in students by up to 42%. These findings also correspond with the Faculty of Natural Sciences 

MBU in Banska Bystrica, which is also proved by the annual reports 

(https://www.umb.sk/univerzita/univerzita/ o-univerzite/vyrocne-spravy-umb.html). This faculty 

recorded a decrease in students up to 75% in the period 2008-2018. Therefore, in recent years, 

individual departments, but also faculties have begun to focus more on popularization events as well 

as create more activity on social networks as well as directly at primary and secondary schools. 

These findings were also reflected in this research and, therefore, for more relevant results, we present 

research at two Slovak geographical departments where a seminar with the same focus is taught. In 

particular, the research was conducted at the Department of Geography and Regional Development 

FNS CPU in Nitra and the Department of Geography and Geology FNS MBU in Banska Bystrica. The 

seminar is intended for students attending the teacher training program at the master study. The 

seminar deals with the use of ICT in teaching geography at primary and secondary schools in practice. 

Students are presented with topics such as virtual reality, augmented reality, mLearning, use of various 

educational online applications, and the like. Specific tasks that students have to perform in this 

seminar are, for example, completion of mLearning route, which is usually realized near the university 

or selection of educational video in virtual reality and its specific application in teaching geography 

(Vojtekova et al., 2019), creation of educational tasks in learningapps.org, creation maps in ArcGIS 

Online as well as one of the tasks is to create a story map in the selected application. 

As for the pedagogical research, which was conducted at the two geographical departments, three 

most popular and used applications for creating story maps (Knight Lab StoryMapJS, Esri ArcGIS 

StoryMaps, and Google Tour Builder) were chosen for students. It should be noted that we did not 

introduce these applications to the students. Students were only explained what the story maps are in 

general in order not to affect their choice of the story map application. Since the students were from 

the first and second year of the master study, they already had some GIS skills, which they gained in 

their bachelor study attending the GIS courses using predominantly ArcGIS Desktop software. Students 

learned the basics of GIS on these courses, such as applying various cartographic methods on statistical 

data, working with geodatabases, georeferencing tools, creating and modifying GIS layers, creating 

map layouts, and the like. 

As mentioned above, the research was conducted on a seminar focused on digital skills applicable in 

educational practice. In this course, students have the opportunity to learn to work also with other GIS 

applications (namely ArcGIS Online and story maps), in addition to the one they learn before (ArcGIS 

Desktop). As long as we asked students at the beginning of the class (before each topic) if they had 

some experience or skills with the topic, we knew that most students had experience with ArcGIS 

Online (approximately 70%). However, almost 90% of students did not have any experience with story 

maps while the rest of the students only heard about the story maps, i.e. they did not work with any 

story map application. 

The research on narrative-based geospatial technologies (story maps) is needful due to possibilities 

they offer to the user, whether it is a teacher or a pupil/student. In geography education, story maps 

can help teachers to present geographical content in a more attractive way. On the other hand, they 

can help pupils/students in better understanding of various geographical phenomena while 



simultaneously developing their spatial thinking. Story maps applications are powerful tools with many 

well-designed templates to create a website to showcase own work and tell a story. In addition, they 

enable to incorporate maps and other spatial data with other multimedia contents. Therefore, the aim 

of the paper is to analyze the perception of story maps by future geography teachers and to point out 

the ease of creating and using story maps applications in the educational process. 

 

Methods 

The paper deals specifically with the use of story maps in education, where students were asked to 

create story maps on any geographic topic within the seminars “Modern Trends in Geographical 

Education” and “Touch Technologies in Geographical Education”. They could choose from three 

applications, which are used to create story maps and they had to learn to work with them. The 

following applications were selected: i) application with a strong Google brand called Tour Builder 

although it has limited capabilities and can only show a tour, ii) application from Northwestern 

University (Knightlab -StoryMapJS) which also has limited capabilities, but can be very productive if the 

user has development skills, and iii) application (ArcGIS StoryMaps) from the strongest company in this 

field - Esri due to the fact that students already had previous experience with ArcGIS Online and ArcGIS 

Desktop software. 

Moreover, they were not given precise instructions on how to create a story map so that their selection 

of the application was not affected by the teacher’s interpretation. They had to study the three 

applications on their own and choose the most suitable application for them. They had two weeks to 

create story maps. The topic for creating story maps was the presentation of any region in the world. 

The research was attended by 20 students from the Department of Geography and Regional 

Development and 22 students from the Department of Geography and Geology during the winter 

semester of the academic year 2019/2020. The target group of students was chosen on the basis of 

their specialization (teacher training program), as we wanted to find out whether students would use 

story maps in their teaching practice. We also wanted to know if students who used other software 

for their presentation before the seminar will use this software again because they know it well or they 

will choose the newly introduced story map application. In addition, we were also interested in which 

of the three offered applications for creating story maps they will choose. 

Students had to choose from the following three (above-mentioned) applications: 

• Knight Lab - StoryMapJS 

It is a free web-based tool that allows a user to create story maps in several ways. This tool was 

developed at Northwestern University in the USA and the user logs into it using a Google account. The 

user can add imagery for each location in the story, change the visual style of the map in preferences 

or create own style using Mapbox. It can connect media from various sources: Twitter, Flickr, YouTube, 

Vimeo, Vine, Dailymotion, Google Maps, Wikipedia, SoundCloud or Cloud documents. StoryMapJS uses 

JSON data as its native data format. The user can load data from a file on the web or create a JavaScript 

object in any other way. If data from a URL are added, it must be either on the same server as the page 

where story map is displayed or from a server with properly configured CORS headers. After login, the 

application supports 28 languages (Knight Lab, 2017). 

• Esri - ArcGIS StoryMaps 

This tool was developed by the Esri company allowing user to create interactive maps using either web 

maps and scenes created in ArcGIS Online and ArcGIS Pro or express maps and enhance them with 



pop-ups, demographic, lifestyle or any other data or choose from current collection of available maps 

from Living Atlas of the World. It is compatible with web maps and scenes, supports embedded web 

content, it is designed according to WCAG 2.0 accessibility guidelines, it includes express maps, allows 

unpublished changes and more. It is free under the user’s public account. The user can log in to the 

application using a Google account, Facebook account or by creating an account on the website. This 

web application is hosted on ArcGIS Online. It is supported in browsers that support JavaScript and 

cookies, such as Apple Safari, Google Chrome, Microsoft Edge and Mozilla Firefox. After login, the 

application supports 37 languages (Esri, 2019). 

• Google - Tour Builder 

This free application was developed by Google and can be logged in with a Google account. The 

application is supported in English language. As background maps, it uses images from Google Earth. 

The user can also add photos, videos, text and the like. When creating story maps, the user can also 

use previews from the Jane Goodall Institute, which can be downloaded. Layers in KML/KMZ format 

can also be added into the application (Tour Builder, 2018). 

Before starting the research, the following research hypotheses were set: 

- H1 – The choice of the application by students is influenced by their previous experience 

with the application. 

 

- H2 – It will not be difficult for students to develop a story map using the mentioned 

applications despite the fact that they did not have enough experience about the selected 

applications before the experiment. 

 

- H3 – Students will make more use of story maps in their educational practice than other 

applications. 

After creating story maps, students presented the created story maps during the class. In addition, 

they completed an anonymous questionnaire which focused on how students perceive the usefulness 

of story maps in their future educational practice. The online unauthorized questionnaire was created 

using Google forms and then sent to students for their email accounts. Students had one week to 

complete and submit the anonymous questionnaire. The questionnaire contained 4 open questions 

and 5 multiple choice questions (Table 1). 

 

Statistical analysis of the results of questionnaire survey 

After completion, the questionnaire was analyzed using statistical methods for qualitative data, 

namely the independence test for the association table and x2 independence test for the pivot table k 

x m (Markechova et al., 2011). 

First, statistical methods were used to verify the validity of the research hypothesis H2, i.e. whether it 

would be difficult for students to develop a story map using the mentioned applications even though 

they did not have enough experience with these applications before the experiment. 



In this case, the statistical analysis was used to verify whether students’ experience with story maps 

applications prior to the seminar had an impact on the students’ attitude to developing a story map 

using selected applications.  

Table 1. Questions from questionnaire survey. 

 

Therefore, the dependence of two qualitative attributes A, B was tested, where A denotes the 

students’ experience with story maps applications and B denotes the students’ attitude for creating a 

story map. Both A and B have two options for verbal answers: yes and no. The null hypothesis (H0) was 

the hypothesis of the independence of the observed attributes A, B. In finding the answer to the 

question, the test for the association table was used. The test criterion was represented by the 

following statistics (Equation 1): 

 

where fj are empirical and foj expected (theoretical) frequencies. Statistics x2 has asymptotical 

distribution with one degree of freedom under the tested hypothesis H0. The tested hypothesis H0 on 

the independence of the observed attributes A, B on the level of significance a is rejected if the value 

of the test criterion x2 exceeds the critical value (1) of the x2 distribution. If the calculated value of the 

test criterion x2 exceeds the critical value x201 (1) = 3.841, the null hypothesis at the significance level 

a = 0.05 is rejected in favor of the alternative hypothesis and the dependence between the observed 

attributes is considered to be statistically significant. Otherwise, the observed attributes are 

statistically independent. 

This test can also be evaluated using the p value, which is the probability of the error that is made 

when the tested hypothesis is rejected. If the probability p value is sufficiently small (p <0.05 or p 

<0.01), the tested hypothesis of the independence of the observed attributes A, B is rejected (at the 

significance level of 0.05 or 0.01). Otherwise, the hypothesis cannot be rejected. 

 



The analogous procedure was applied when verifying the hypothesis H3, i.e. the ability of students to 

develop story maps using selected applications is related to students’ willingness to use story maps in 

geography teaching in practice. 

Finally, the statistical methods were used to verify the validity of the research hypothesis H1, i.e. 

whether the choice of the application by the students is influenced by their previous experience with 

the applications. Since students were able to choose from several options to answer the question of 

choosing the application, another statistical method was used to verify the validity of the research 

hypothesis H1. Specifically, it was the method for verifying the dependence of two quality attributes 

A, B, i.e. the x2 independence test for a pivot table of the type k x m. It is assumed that the attribute A 

acquires k levels A1, A2, ... , Ak and the attribute B acquires m levels B1; B2, ... , Bm while k >2 or m >2. 

The null hypothesis H0 was tested: attributes A, B are independent of the alternative hypothesis Hy 

attributes A, B are dependent. As the test criterion, the following statistics was used (Equation 2): 

 

where f they are empirical and Oj expected (theoretical) frequencies. Testing statistics x2 has, under 

the tested hypothesis H0, distribution with number of degrees of freedom r = (k - 1)(m - 1). The tested 

hypothesis H0 is rejected on the level of significance if the value of the test criterion x2 exceeds the 

critical value xa (r). 

The STATISTICA software was used to perform the tests. 

 

Results 

After performing the independence test x2, the association table, test criterion value of the test and p 

value were obtained (Table 2). 

Since the probability p value (p = 0.013) is less than 0.05, the hypothesis H0 on the independence of 

the observed attributes was rejected at the significance level a = 0.05. The test showed that students’ 

attitude to the difficulty of developing the story map using selected applications depended on whether 

the student had experience with the story maps applications prior to the seminar or not (Figure 1). 

Thus, the research hypothesis H2 was confirmed. 

From Figure 1, it can be seen that up to 86% of respondents answered that they did not have the 

experience about story maps applications and, at the same time, they did not consider making a story 

map difficult. 

The results of the independence test x2, verifying the hypothesis H3 that the ability of students to 

develop story maps using selected applications is related to students’ willingness to use story maps in 

geography teaching in practice, are shown in Table 3. 

 

 

 



Table 2. Results of the x2 test (%). 

Chi-square: 6.146, df = 1, p = 0.013 (*) 

 

Figure 1. Dependence of students' attitude to the difficulty of developing a story map. 

 

Table 3. Results of the x2 test (%). 

Chi-square: 13.672, df = 1, p = 0.000 (**) 

 

Since the probability p value is less (p = 0.000) than the selected significance level α = 0.01, the 

hypothesis H0 was rejected at the significance level α = 0.01 and the alternative hypothesis H1 was 

accepted. This means that the ability of students to develop a story map, using selected applications, 

(statistically) significantly affects the students’ willingness to use of story maps for teaching geography 

in practice. The test showed that students’ opinion on the use of story maps in teaching geography in 

practice depends (statistically) significantly on whether or not the student has the ability to develop a 

story map using selected applications (Figure 2). Thus, the research hypothesis H3 was confirmed. 

Based on Figure 2, it can be seen that up to 74% of respondents answered that they did not consider 

making a story map difficult and, at the same time, they would use story maps in teaching geography 

in practice. 

The results of the independence test for the pivot table, which verified if students’ experience with 

story maps applications before the seminar started influenced the choice of the software used to 

create the presentation, are presented in Table 4. 



 

Since the probability p value is less (p = 0.000) than the selected significance level α = 0.01, the 

hypothesis H0 was rejected at the significance level a = 0.01 and the alternative hypothesis Hj was 

accepted. This means that students’ experience with story maps applications prior to the start of the 

seminar had (statistically) significant impact on their choice of software when creating the 

presentation. The test showed that choosing the software, which was used to create the presentation, 

depends (statistically) significantly on whether or not the student had experience with story maps 

applications prior to the start of the seminar (Figure 3). Thus, the research hypothesis H1 was 

confirmed. 

 

Figure 2. Dependence of students' opinions on the use of story maps for teaching geography in practice to their ability to 

create a story map using selected applications. 

 

Table 4. Results of the x2 test (%). 

Chi-square: 42.000, df = 3, p = 0.000 (**) 

Figure 3. Dependence of software selection to students' experience with given story maps applications before the seminar. 



From Figure 3, it can be seen that up to 83% of respondents did not have experience with story maps 

applications before the seminar and they would also choose PowerPoint for their presentations 

because they considered it the easiest and most affordable way to create presentations so far. 

As for the qualitative analysis, the obtained data were not analyzed using, for example, statistical 

methods (coding), as the answers to the questions were open. Based on the qualitative assessment of 

story maps in the form of students’ feedback, in terms of selection of the application, the preferred 

application was Google Tour Builder (Figure 4). Up to half of the students used this application (Figure 

5) and the main reasons for its selection were: webpage quality, simplicity of working with the 

webpage, intuitiveness, ease of use, time saving and, especially, simple login with Google account. 

They also liked the visual side of this application the most. On the other hand, they were unable to sign 

in and work in the other two apps. In the other two applications, students had difficulty logging in to 

the user account and also they had problems working in these applications. Some of the students did 

not record any disadvantages when working with the Google Tour Builder. 

Figure 4. Preferred application by students. 

 

 

 

 

 

 

 



 

Figure 5. Demonstration of story maps created by students in Tour Builder application (https:// 

tourbuilder.withgoogle.eom/builder#play/ahJzfmd3ZWItdG91cmJ1aWxkZXJyEQsSBFRvdXIYgICg3_ 

TqpggM/ahJzfmd3ZWItdG91cmJ1aWxkZXJyJwsSBFRvdXIYgICg3_TqpggMCxIJUGxhY2VtYXJrGICAoN-

2wMAKDA,https://tourbuilder.withgoogle.eom/builder#play/ahJzfmd3ZWItdG91cmJ1aWxkZXJyEQsSBFRvdXIYgICgv_Hdmg

gM/ahJzfmd3ZWItdG91cmJ1aWxkZXJyJwsSBFRvdXIYgICgv_HdmggMCxIJUGxhY2VtYXJrGICAoO_ OmfcIDA, 

https://tourbuilder.withgoogle.eom/builder#play/ ahJzfmd3ZWItdG91 

cmJ1aWxkZXJyEQsSBFRvdXIYgICgz9eY0wkM/ahJzfmd3ZWItdG91cmJ1aWxkZXJyJwsSBFRvdXIYgICgz9eY0wkMCxIJUGxhY2VtY

XJrGICAoJ-svKgLDA). 

On the contrary, some of them stated these weaknesses: almost no possibility of text formatting 

(changing font size, color, paragraph justification, etc.) or troubles rotating images. Some of them 

identified as a weakness a small sleection of icons that are embedded in the map, a more outdated 

visual design compared to the other applications or that the map and description could not be switched 

to full-screen mode. One of the student salso stated that the website was in English language, which 

made it more difficult for her to work with it. 



 

Figure 6. Demonstration of story maps created by students in StoryMapJS application (https:// 

uploads.knightlab.com/storymapjs/8fc4163890bbc6034a61332a6b172f57/slovensko/index.html, 

https://uploads.knightlab.com/storymapjs/878a9feb3e61c935e988f5891e3bca45/zilina/index.html, 

https://uploads.knightlab.com/storymapjs/f458648bc29872ff92c568add253c0da/metropoly-azie 

/index.html). 

The second most used application was the StoryMapJS, which is available on the Knight Lab website 

(Figure 6). Students chose this application mainly for two reasons: because it seemed to be the easiest 

compared to the others and also they liked the graphic design. Students also criticized the application 

stating several disadvantages: 



 

• Text formatting was not possible. 

• Missing “step back” button. 

• No option to change the position of an image. 

• Only municipalities and cities can be marked on the map. 

• No option to erase a wrongly marked point. 

• Limitations in functions. 

• No option to add multiple photos, only one photo to a given location. 

• A limited number of characters in the text. 

These observations point to problematic issues of the applications that are not easy-to-use or intuitive 

for the user. The application may include these functions, but the user does not know how to use them. 

The least used application was the Esri ArcGIS StoryMaps (Figure 7). This application was used by less 

than a quarter of respondents who identified the following main reasons for their selection: simplicity, 

intuitiveness and the resulting graphic design of the presentation. As one of the negatives, it was stated 

that there is no informational instructions on how to create story maps for new users. A similar 

disadvantage to previous applications was the inability to format text or problems with uploading 

images. Linguistically less proficient users were again restricted as the whole site works in English 

language, but this problem can be described as a subjective attitude. 

Regardless of the application, students rated story maps applications as a very useful and engaging 

way of presenting. The most frequently mentioned advantage, over the traditionally and constantly 

used PowerPoint presentations, was mainly the connection of maps, images, videos and text. 

According to the students, the biggest advantage is the eye-catching design of the final presentation, 

its clarity and dynamism. One respondent stated that the creation of a story maps is so clear and easy 

that pupils themselves could plan, for example, an excursion within the selected country and tell the 

other pupils about the specifics, points of interest or sights in the selected country. This respondent 

certainly plans to use these applications in his teaching practice. 

 

Discussion 

User-friendly and effective integration of GIS technologies into the teaching process has been a topic 

of discussion in recent years. In the past, GIS technologies were difficult to apply in primary and 

secondary school environments due to hardware and software complexity. At present, however, it is 

possible to use free cloud-based online tools that allow the teacher to follow a clear pedagogical 

strategy, taking into account possible variants of its use, such as demonstration, direct work with GIS 

in a class or independent and indivudal work (Kholosyn et al., 2018). 

The results of our research are in many parts consistent with the findings of similar works, such as 

Battersby and Remington (2013) or Cope et al. (2018). In their research, they also rated story maps as 

a teaching tool that can be used on its own or together with a PowerPoint presentation. Respondents 

also stated that story maps are much more engaging and interactive than a PowerPoint presentation. 

An important benefit of story maps creation is intuitiveness. The students in our research were not 

particularly familiar in advance with how they should use the application, which means they had to 

learn it by themselves. This is also confirmed by the work of Warshawsky (2016), who performed 

similar research, where students were also able to design and build their own spatial-oriented web 

applications with minimal support. 



 

Figure 7. Demonstration of story maps created by students in ArcGIS StoryMaps application (https:// 

www.arcgis.com/apps/MapTour/mdex.html?appid=b75bb3f430c64effbbc58801a15a409e, http:// 

www.arcgis.com/apps/Shortlist/index.html?appid=0a7d6cdd892d4ed9999d74fdf23a52db, https:// 

storymaps.arcgis.com/stories/9b54ae8b28f14259a5ff0505cfe12a41). 

The research results of Mah et al. (2020) are very similar to the results of the present research. They 

also introduced three web mapping applications developed by first-year engineering students at the 

University of Calgary. Students did not have any previous knowledge in the field of mapping or 

geospatial information systems (story maps) and their results demonstrate high competence and 

creativity of students, which was confirmed also in this case. According to the students, these projects 

were a unique educational experience and an excellent starting point in their teacher career. 

 



Groshans et al. (2019) used story maps from Esri in their research and evaluated the skills gained using 

this story maps application and the classic PowerPoint presentation, which is distinguishes their 

research from the one that is presented. However, in their research they also analyzed the perception 

of students teaching Science, Technology, Engineering, and Mathematics (STEM) using PowerPoint and 

story maps. Based on this, their results coincide with the results of the presented research, where 

students also preferred story maps when presenting the curriculum. In addition, Lee (2020) examined 

the experience of students acquired using story maps and points out the importance of using 

geospatial technologies in teaching, but this research differs from the presented one. In this case, we 

do not deal with the knowledge (i.e. new content) acquired through story maps, but students’ 

perception of the selected applications as well as their skills and experience in working with them. The 

use of story maps in the university environment, specifically in the teaching of geoinformatics, is also 

addressed by Netek (2014), where students worked with the application from Esri to create story 

maps. 

According to Strachan and Mitchell (2014), the input instructions or instructions for working with story 

maps are important. If users do not receive any training, they are likely to express a less positive 

perception of using story maps in the future. However, this fact was not confirmed in this study 

because the students did not receive any precise instructions and yet their reactions to story maps 

were very positive. The fact that extensive instruction is not required in advance is also important in 

the sense that creating story maps should be intuitive and easy-to-use also for primary and secondary 

school pupils. This was also confirmed in the work by Egiebor et al. (2018), who studied the perception 

of story maps by the pupils from the 8th grade of primary schools. Pupils perceived story maps in four 

ways: generating inquiry, visualizing information, mapping interactively and cycling. In addition, they 

also perceived the geographical and cultural links between story maps and their lives. Furthermore, 

Dickinson and Telford (2020) dealt with questions about the digital visualities of qualitative research 

representation for geographical education. They state that story-mapping technologies are more-than-

visual form of research representation. 

In terms of choosing the application, it was surprising that the Esri application was the least popular 

among students although students had previous experience with ArcGIS software (ArcGIS Online and 

ArcGIS Desktop) from this company. However, Esri, as one of the leaders in geoinformation 

technologies, responded to this phenomenon in 2019 by launching a new version of StoryMaps (Evans, 

2019). Esri StoryMaps innovation only reflects the ever-increasing importance and use of the story 

maps in different spheres of life. In this sense, Esri gradually adds new features and capabilities in order 

to produce simple maps very quickly using different devices (Evans, 2019). 

A study by Strachan and Mitchell (2014) found that teachers in the United States prefer story maps as 

an educational tool that meets academic standards. These findings also correspond to the research of 

Berendsen et al. (2018), who suggest that students should prefer story maps over traditional atlas print 

forms. On the basis of these results, the future development of pedagogical approaches can be 

changed in that students themselves could create their own story maps to synthesize material and 

teachers would act only as mediators. Students would become creators of their own content, taking a 

more active responsibility for their own learning process (Groshans et al., 2019). 

Collins and Mittchel (2019) recommend three issues for transformation in teacher practice: pre-service 

teacher geography and GIS intervention, continuous follow-up and coaching, and including GIS in 

Academic Standards. In line with these recommendations, we therefore consider it essential that 

future geography teachers become familiar with GIS technologies during higher education so that they 

learn to use these technologies and be able to implement them in the teaching process. However, as 

this is a constantly evolving and changing field, universities and research institutes should also offer 



geography teachers additional training courses focused on new possibilities for using GIS technologies. 

Guo et al. (2020) also argue that the biggest barrier to the use of multimedia technologies in teaching 

geography is the insufficient skills of teachers. However, in order for a geography teacher to be 

innovative and use GIS technologies, a change in teaching materials is also needed (Ridha et al., 2020). 

Teaching materials, textbooks, worksheets are often outdated and do not reflect current 

developments and the need to use GIS technologies in teaching. In addition to educating future 

teachers or training current trainers, it is necessary to create teaching materials (sets of tasks) that 

would focus on working with different types of GIS technologies and provide examples of tasks that 

teachers could immediately apply in teaching without long time training. 

 

Conclusions 

There is a critical need for digital narration as a way of teaching and learning in education in the 21st 

century. To be successful, students must have skills that are important to technology, information and 

media (Groshans et al., 2019). The advantage of using story maps, for example, in students’ future 

teaching practice is that these digital maps are easy to use as well as to work with. According to Foelske 

(2014), they increase students’ interactivity, interest and motivation and they can also increase 

students’ learning and engagement. In addition, they improve their skills and provide educational 

benefits in many curricula, such as natural sciences but also humanities (Foelske, 2014). Moreover, 

Gonzalez and Torres (2020) describe and discuss the necessity and significance of introducing 

geospatial technologies into the curriculum of geography in secondary schools. 

Nowadays, in view of developing and improving digital, technological and information literacy, 

students can benefit from story maps. For instance, they can apply the acquired skills and experience 

throughout their future careers (Niemi et al., 2014). Furthermore, story maps can be used from the 

position of a teacher as an evaluation tool, a tool to attract students’ attention, a tool to non-violently 

include GIS in teaching at primary and secondary schools or university. Students can use them as a 

presentation tool, a tool for practicing web mapping and data skills, as a way to acquire new experience 

and skills in an engaging way, and so on. 

The quantitative analysis of the results showed that introduction of modern teaching methods using 

GIS in the university environment, such as an extension of the experience and skills of future teachers, 

is particularly important for their teaching practice. Although future teachers attend courses focused 

on professional geographic information systems (ArcGIS, QGIS, and the like), their use in teaching 

practice is poorly applicable mainly due to difficulties to operate them or time and data availability. 

Story maps, as a freely available and user-friendly tool, therefore seems to be very suitable for the 

presentation of geographic information to less skilled ICT users. Based on students’ perceptions, they 

have acquired experience in creating story maps as well as information about the diversity of digital 

story maps usage in various applications (Tour Builder, ArcGIS StoryMaps and StoryMapJS). 

In this research, it was found that the most preferred was the application from the strong Google brand 

while the least preferred was the application from Esri even though students already had experience 

with applications from this company (ArcGIS Online, ArcGIS Desktop). The students’ responses to 

questions why they preferred the Google application was that they could easily log in to Tour Builder 

with their Google Account, but they had trouble logging in to the other two applications. However, we 

consider this response an inadequate justification as Google Account can also be used to log in to the 

Esri application. This fact was also confirmed by the other 50% of students who were able to log in to 

ArcGIS StoryMaps and StoryMapJS. Furthermore, students included in the their answers that the Esri 

application does not contain any information instructions on how to proceed when creating story maps 



for new users, which is partly true, but a number of manuals for creating story maps from Esri are 

available on youtube.com and also step-by-step guides can be easily found. 

The research hypotheses H1, H2 and H3 were confirmed by realization of the experiment and 

subsequent analysis of research results using statistical methods. It was confirmed that the students’ 

choice of application was influenced by their previous experience with of the given applications (H1); 

it was not difficult for students to develop a story map using the selected applications even though 

they did not have enough experience with given the applications before the experiment (H2); and it 

was also confirmed that students will make more use of story maps in their educational practice than 

other applications (H3). The study described here was to be followed by another phase of the 

experiment in April-May 2020 during the students’ teaching practice at primary and secondary schools. 

The students were due to apply their new experiences and skills with story maps in their pedagogical 

practice. However, this phase of experiment was suspended due to COVID-19 situation. 
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