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Abstract: In a context of online and blended-learning education, widely applied during the COVID-19 pandemic and 
retained afterwards, geography education found great support in Geographic Information Systems (GIS). Already long 
before the pandemic, GIS were one of the most used research tools by geographers. Since a few years, educative cur-
ricula have increasingly started to include GIS. However, people without a background in geography such as future 
teachers may struggle to manage these technologies, both technically and in terms of the required spatial reasoning. 
The purpose of this paper is to reflect on the design characteristics of online workshops with teacher trainees that should 
allow to deal with these struggles. The workshops used web GIS story maps and focused on local and foreign urban 
heritage in Madrid and Krakow, cities that both host a UNESCO World Heritage Site. The teacher trainees had to create 
digital didactic routes to allow primary school pupils to become familiar with urban heritage processes. Fulfilling this task 
required the development of digital and didactic competencies, geographical reasoning, and critical thinking on familiar 
and unfamiliar urban heritage. In the Anthropocene epoch, accurate teaching projects like these workshops are needed 
to raise the spatial awareness of people, above all basic education teachers, who contribute to the making of future 
digital and global citizens. In conclusion, this paper could become a good-practice workshop design aimed at teacher 
trainees who at present show a lack of geographical and digital knowledge but will have to teach about this knowledge 
in the future. 
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Highlights: 

• Teacher trainees need to be educated in Geo-Information technologies. 
• Design of a story map workshop to get geodigital, heritage and didactic competencies. 
• Focus on a local and a foreign city to promote research and critical thinking. 

 

1. Introduction 

Online and blended-learning education has been globally retained as valid educational methods after becoming mainstream responses to 
the outbreak of the COVID-19 pandemic, from elementary education to universities, due to school closures and necessary social distance precau-
tions (Ghazali, 2022). Although such educational models can enhance digital divides (Hughes, 2020) and reduce the enthusiasm of learners (Mah-
langu, 2018), they have been a decent solution in times of forced online education. In this context, the teaching of geography has found great 
support in Geo-Information technologies (Yan et al., 2022). They comprise a range of technologies such as GIS (Geographic Information Systems), 
GPS (Global Positioning Systems), and web mapping, which seeks to accumulate geographical information for analysis within computer database 
systems (Gibson et al., 2010).  

Already long before the pandemic, GIS were one of the most used research tools by geographers (Dixon & Whitehead, 2008). Geography 
has a long tradition in the study of society-nature relations (Maude, 2023). Spatial patterns of natural and human processes, and their interrela-
tions, can be registered, explored and modelled using this kind of technology (Demeritt, 2009), also for qualitative research (Muenchow et al., 
2019). Some examples provided by Demeritt (2009), Maude (2023) and Muenchow et al. (2019) are sustainable development, natural hazards, 
transport systems, migrations, landscapes, ecosystem services, tourism growth, global change, climate conditions, and land use cover studies.  

The advances in research and the knowledge generated on society-nature relations and spatial technologies should be included in teaching 
(Castree, 2015). One of the main challenges of geography education is fostering certain skills, methodologies and competencies adapted to the 
advanced technological approaches of recent geography research (Meadows, 2020). Since a few years, basic educative curricula have followed 
suit and have frequently updated by the inclusion of GIS (Henry & Semple, 2012). The pandemic provided a further stimulus in this regard. How-
ever, people without a background in geography such as future teachers may struggle to manage GIS technologies, both technically and in terms 
of the required spatial reasoning to make most use of them (Collins & Mitchell, 2019). Any new disciplinary knowledge requires time to be trans-
ferred to a teaching practice (Senaratne et al., 2005). This is certainly the case for teacher training studies, which are eclectic to begin with. 

It seems that students of teacher education programs would benefit from further exposure to didactic tools that are popular in geography, 
especially when they are compatible and even complementary with offsite education (Geraghty & Kerski, 2020; Martínez-Hernández et al., 2022). 
Consequently, the purpose of this paper is to reflect on the design characteristics of online workshops that should allow teacher trainees to make 
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use of GIS as a didactical instrument, despite their relative lack of technological and spatial reasoning expertise. We aim to focus on the didactic 
meaning of the intended learning outcomes, in terms of geographic reasoning skills (including geodigital competencies), heritage interpretation 
capabilities, and didactic transference ability. Doing so, this paper builds on a previously published paper in which an adaptation of the same 
workshop was used to assess whether digital and spatial competencies could be developed in online environments (Martínez-Hernández et al., 
2022). Compared to that publication, the current paper focuses more on the design characteristics rather than on the actually achieved learning 
outcomes, and embeds the analysis of the design features into the literature on educational transposition. Practically, we present the design of 
an online workshop on web GIS story maps, applied to the topic of urban heritage. The concrete research objectives are: (i) to present and justify 
the structure of the workshop, (ii) to set up the didactic meaning of the intended learning outcomes, and (iii) to insert an evaluation system. All 
the objectives respond to a competency framework which will be developed. As such, the focus of this paper is not about the delivered works by 
the participants during the workshops, but on the logic of the design of the workshop itself. 

According to scientific literature (see next section), web GIS are Geographical Information Systems which are available in a web format from 
data in the cloud (Kerski, 2021), so they are one of the most feasible GIS for teaching due to their simple interfaces and direct availability (Álvarez-
Otero & Lázaro-Torres, 2017). Story maps combine digitized, dynamic maps with other story elements (i.e., title, text, legend, pop-ups and other 
visuals) and facilitate the creator to convey a message effectively (Giannakou & Klonari, 2019). Furthermore, urban heritage is a geographical study 
object with a long research tradition (Graham et al., 2000). It can be used as a key didactic concept to develop all kind of geographical learning 
(theoretical, methodological, and ethical). In our workshop, the story maps had to be designed for a domestic city and a foreign one, so that 
students were able to explore the heritage values in known and unknown urban fabrics, so as to improve their critical thinking. 

2. Literature Review 

Since 2020, much of the literature on geographic education has consisted of studies on how to adapt face-to-face classes to distance learn-
ing. Kidd and Murray (2020) summarized the evolution of experiences of educational agents during the COVID-19 outbreak: initial feeling of stress, 
uncertainty later, and finally facing the situation with technical solutions so as not to endanger teaching. Then teaching innovations appeared, 
although Bryson and Andres (2020) warned that their effectiveness could never be optimal due to the imposition of online teaching and the lack 
of time to plan it well and prepare materials. Schultz and DeMers (2020) called for a transition from what they called ‘emergency remote learning’ 
to further develop and prepare online learning experiences. When teaching ceases to be necessarily online, Blanford et al. (2022) argued that it 
should not simply return to a traditional learning system as developed before but should build on the experiences during the pandemic to move 
towards a learning practice that benefits from new technologies in geography teaching, which should be made compatible with face-to-face and 
hybrid education. If applied well, learning tools experimented with during the pandemic can complement face-to-face practices and optimize 
lessons time; a good example is the implementation of virtual field trips for the teaching of geography (Geraghty & Kerski, 2020). 

Forced online learning experiences in geography can open the range of possibilities for working on spatial thinking and reasoning. One of 
the most effective learning strategies demonstrated in the development of spatial thinking and problem-solving skills, in this regard, is field trips 
(Ito & Igano, 2021). A key question that has inspired geographers for already a couple of decades is whether the benefits of field trips in geographic 
education are transferable to virtual contexts (Friess et al., 2016). The consensus is that the emotional benefits of sharing a group experience in 
the open air, outside one’s usual environment do not seem to hold up (Hope, 2009). However, current digital mapping platforms (digital story 
maps are an example), which are now visibly more advanced than when this technology was still novel, can increasingly afford immersive and 
interactive virtual field trips (Leininger-Frézal & Sprenger, 2022), which encourage active learning and even feelings of emotion among students 
by discovering places they did not know previously or rediscovering those they did (Egiebor & Foster, 2019; Mead et al., 2019). Authors such as 
Martínez-Hernández and Alabadeljo-Albajadejo (2021) and Holgersen (2021) argued that field trips should make it possible to convert geographic 
theory into practical interactions in students’ everyday spaces. Carver et al. (2004) understood early on that platforms such as web GIS present a 
great opportunity to face this challenge. 

A basic conclusion of the literature on geographic education during the COVID pandemic is that virtual field trips, through digital story maps, 
may not be a complete substitute for face-to-face ones, but they can be a much-needed complement. From the beginning, virtual field trips have 
been highly recommended for students without a deep prior knowledge of geography or computer sciences (Carver et al., 2004; Henry & Semple, 
2012; De Lázaro-Torres et al., 2017; West & Horswell, 2018). The main obstacles in the educational use of GIS are: the adequate technical 
knowledge of teachers, the investments needed in computer equipment and software, and the perception of students and teachers that GIS 
environments are difficult and inaccessible (Henry & Semple, 2012; Summerby-Murray, 2001). Web GIS can reduce the impact of these drawbacks 
due to its more flexible and simple interfaces, the possibility of using interactive tools and its limited investment costs (Carver et al., 2004). The 
main didactic advantage of web GIS is that they can facilitate students’ spatial reasoning (Kim & Bednarz, 2013; Martínez-Hernández et al., 2022), 
even beyond specific geography studies, understanding web GIS as a spatial interaction tool and not as an object study (Carver et al., 2004; Henry 
& Semple, 2012). The recent simplification of its use (Mead et al., 2019; West & Horswell, 2018) allows exploratory and interactive tasks that 
require spatial thinking without technical difficulties (De Lázaro-Torres et al., 2017). The didactic use of digital cartographic viewers based on 
Spatial Data Infrastructures (SDI) has become widespread in the last decade (Álvarez-Otero & Lázaro-Torres, 2017), so access to data and platforms 
is no longer a problem. Henry and Semple (2012) summarize the key advantages of web GIS for developing geographic reasoning skills as: (i) the 
interface of current web GIS is not intimidating for non-expert students, (ii) it takes very little time to get familiar with its tools, only an hour or 
two; (iii) its use may be as a tool and not so much as an object of study; (iv) the data is pre-loaded in the cloud and always available; and (v) there 
is more technical training among teachers. Practically, the topic of heritage interpretation is a leading subject in geography education (Röll & 
Meyer, 2020), and heritage elements can be easily mappable. This topic could help trainee teachers to appreciate cultural and natural heritage in 
their teaching context, and it contributes to developing SDG Goal 11.4 (“Strengthen efforts to protect and safeguard the world’s cultural and 
natural heritage”). 

This article presents the design of workshops on web GIS story maps applied to the identification of urban heritage by teachers in training. 
Martínez-Hernández et al. (2022) already demonstrated the workshops’ learning effectiveness. In this paper we focus on design elements to reflect 
on the conditions that allow making most of online web-based GIS workshops, so that this effectiveness can be achieved. This way, the workshop 
is grounded according to the development of geographic reasoning skills (including geodigital competencies), heritage interpretation capabilities, 
and didactic transference ability. The workshop is in line with an active learning paradigm (Prince, 2004) and with an urgent situation of updating 
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the geospatial skills of future teachers, adapted to current geographic research and the new educational curricula for basic and secondary educa-
tion. 

3. Materials & Methods 

The workshop was grounded in a four-step systematization (Figure 1): (i) Target participants and task assignment, (ii) Workshop design, (iii) 
Didactic meaning of the intended learning outcomes, and (iv) Didactic basis for evaluation.  

 

 

Figure 1. Methodological process according to the research objectives. 

The first and second steps (first research objective) were developed in a descriptive qualitative way, according to the pedagogical objective 
of the workshop (obtaining generic geographical competencies), described in Martínez-Hernández et al. (2022). The third step (second research 
objective) followed a deductive methodology to connect the intended learning outcomes (Martínez-Hernández et al., 2022) to the didactic frame-
work of the workshop’s pedagogical goals. This framework consisted of: (i) Geographic reasoning skills (GRS), (ii) Heritage interpretation capabili-
ties (HIC), and (iii) Didactic transference ability (DTA). 

Geographical reasoning is a product of the new nature of geographic knowledge, which has moved from the knowledge “of” space (accu-
mulation of geographical facts) to the knowledge “about” space (reasoning on spatial relations) (Eliot, 2000) in the new information technology 
society (Golledge, 2002). It is a way to refer to geospatial thinking, a subset of spatial thinking which needs territorial reasoning skills to be estab-
lished (National Research Council, 2006). Geospatial reasoning involves problem-solving from data related to the Earth or its representation 
through maps (Huynh & Sharpe, 2013). Key concepts for this kind of reasoning are geographic space, visualization, scale, and representation 
(Bodzin et al., 2014). One potential method for enhancing geographical reasoning skills is the didactic use of GIS (Bodzin, 2011), which provides 
tools to overlay spatial variables and visually understand complex spatial relationships (Martínez-Hernández et al., 2021). Based on the brief review 
above, basic geographic reasoning skills (GRS) include: 

• GRS.1. The identification of geographical spaces and territorial boundaries. 
• GRS.2. The understanding of spatial data visualization. 
• GRS.3. The capacity of working with geographic scales. 
• GRS.4. The ability to create (GRS.4a), interact (GRS.4b) and interpret (GRS.4c) geographic representations (material or digital map-

ping competencies). 

Heritage interpretation is an educational activity consisting of providing information on heritage values in heritage sites or objects (Silber-
man, 2012). The main purpose of the heritage interpretation skills is to understand the place, feel sensitized to the surroundings and be aware of 
the importance of the conservation of the landscape and human values of the heritage site or object (Nowacki, 2021). Öztemiz (2020) organized 
culture heritage literacy into four skills. These can be extended to all kind of heritage due to the human or cultural value inherent to any heritage 
element, irrespective of whether it applies to cultural or natural, or tangible or intangible, forms of heritage (Smith, 2006). In this way, the capa-
bilities for the interpretation of heritage (HIC) can be synthetized as: 

• HIC.1. Discovery and access: the construction of strategies to find information and data about heritage. 
• HIC.2. Analyze and evaluate: the review of the research process, comparation, analysis and evaluation of information and data 

about heritage. 
• HIC.3. Use and create: the use and creation of information about heritage professionally and ethically. 
• HIC.4. Information sharing: the sharing of information gained about heritage, sharing the results of research, synthesizing new and 

old information and data to create new information and disseminating it in a variety of ways. 

Didactic transference or transposition is the process through which some knowledge generated outside school is moved to school out of a 
social need of education and diffusion (Bosch & Gascon, 2006). According to the pioneering didactic transposition theory by Chevallard (1985), 
synthetized by Bosch and Gascon (2006), there are four steps to make transposition possible: (1) scholarly scientific knowledge, as it is produced 

https://www.eurogeojournal.eu/
https://doi.org/10.48088/ejg.c.mar.14.3.068.078
http://www.eurogeography.eu/


                                                                                                                                                                                      European Journal of Geography 2023, 14 (3) ● p. 71 
 

https://doi.org/10.48088/ejg.c.mar.14.3.068.078       

by scientists (2) knowledge to be taught officially, as prescribed by the curriculum; (3) knowledge as it is actually taught by teachers in the class-
room; and (4) knowledge as it is actually learnt by students. For digital environments (for example, research and teaching through GIS), Mishra 
and Koehler (2006) proposed the TPACK model: they included technological knowledge for didactic transposition and highlighted the importance 
of pedagogical knowledge for the teaching action (step 3 in transposition theory). The result is managing “Technological, Pedagogical And Content 
Knowledge” (TPACK) to make didactic transference possible. Lomos et al. (2023) also highlighted the importance of the pedagogical use of ICT for 
teaching/learning, by applying their Four Balance Model. In this model, transference depends on ICT infrastructure, digital materials, adequate 
use, and teaching skills. Then, we can conclude that didactic transference ability refers to good pedagogical practices of teachers that should allow 
transforming the scientific and technological knowledge to be taught into high-quality taught knowledge (Atalar & Ergun, 2018). Moreira et al. 
(2023), in line with the transposition theory and the digital teaching environment models, summarized these good practices into six teaching 
competencies or didactic transference abilities (DTA), from a systematic literature review: 

• DTA.1. Personal skills: respectful trait and being stimulating and positive. 
• DTA.2. Didactic competency: ability to use different and active teaching methods, strategies, or techniques to support students’ 

learning (DTA.2a); ability to structure and manage the course or lessons (DTA.2b); ability to implement a motivational and fair 
learning assessment (DTA.2c); ability to create a supportive classroom climate and manage the classroom effectively (DTA.2d); 
coaching and mentoring ability (DTA.2e); and possessing sound content knowledge (DTA.2f). 

• DTA.3. Communicative competency: ability to give clear presentations and explanations (DTA.3a), and ability to produce an aca-
demically stimulating, challenging, and engaging discourse (DTA.3b). 

• DTA.4. Digital competency: ability to choose the right environment and the appropriate tools for (collaborative) activities. 
• DTA.5. Interpersonal competency: strong relationships with students. 
• DTA.6. Cultural and ethical competency: following expected sociocultural norms. 

Finally, the methodological fourth step (didactic basis for the evaluation of the workshop, that is, the third research objective) also took 
place in a descriptive qualitative way. The workshop’s assignment statements partially provided by Martínez-Hernández et al. (2022), as evidence 
items of the acquisition level of the workshop learning outcomes, were connected to the three key concepts of the didactic framework of the 
workshop pedagogical goal (GRS, HIC and DTA), in a detailed description. 

4. Results 

4.1. Target students and task assignment 

The target students for the workshop were teacher trainees. During their professional career as teachers, they will contribute to the making 
of future digital and global citizens of different youth cohorts. It is essential that they are able to provide high-quality teaching and adequate 
facilitation of spatial thinking in digital environments. Online workshops can provide an opportunity to prepare them for these tasks. 

The assignment we prepared for this workshop was: to create two didactic pedestrian itineraries as ArcGIS Online StoryMaps for teaching 
own-selected heritage elements to 12 years old students, in one familiar local city and an unknown foreign one. 

The stops had to be related to different heritage values (natural, religious, historical, cultural…) and their didactic interest had to be justified. 
Every stop had to follow the same structure: (i) Title and image, (ii) Description, (iii) Justification of the heritage value, (iv) Didactic justification, 
and (v) Timing. Students were assisted by mentors, who were expert in the didactical application of Geo-Information Technologies. 

The workshop which is presented in this paper was designed for Madrid and Krakow, as local and foreign cities depending on the Spanish or 
Polish nationality of the students. This selection was based on the following shared circumstances: historic centers, European background, cultural 
and financial hubs, international tourism destinations, UNESCO World Heritage sites, and availability of large open geographical data.  

4.2. Workshop design 

The workshop was designed in an online format. The total duration was 10 hours and consisted of seven sections (Table 1). As Martínez-
Hernández et al. (2022) pointed out, when describing the workshop before moving on to explore the learning results, “students and mentors were 
able to interact orally and share their screens through an open-access videoconference platform” (p. 7). The mentors were always online to solve 
any trouble, guide the process, and provide continuous educative and geographic discussion. They had to introduce the purpose and organization 
of the whole workshop in the first 10 minutes (section 1). 

The first task for students was to fill a self-evaluation sheet, Likert scaled, on their knowledge about geographic (digital) reasoning skills and 
urban heritage interpretation capabilities, as well as their expectation on the learning and didactic utility of the workshop (Table 2). These evalu-
ation domains were based on the three key concepts of the didactic framework of the workshop (GRS, HIC and DTA; see Methodology), which 
shaped the workshop’s educative goals. 

Before the students started with the assignment (sections 5 and 6; Table 1), they received two one-hour lectures (sections 3 and 4; Table 
1). The first one was about the content (urban heritage) and the second one was about the technical tool (basics of web GIS).  

Urban heritage was presented as the thematic axis for the geographic competencies the workshop aimed to develop. This way, students 
were formed to face heritage interpretation capabilities in the context of geography education: to invoke critical thinking at the role of heritage 
in urban spaces (HIC), under the framework of critical heritage studies (Smith, 2006). So, heritage is conceived as a selective (HIC.1) process of 
meaning (HIC.2) and values creation (HIC.3), not objective nor necessary material (HIC.3), which can be studied in spatial settings and shared 
through the concept of landscape biography (Kolen & Renes, 2015) (HIC.4).  

The second lecture focused on conventional cartographic fundaments, as the basis for digital cartography, that could be mobilized for en-
hancing geographic reasoning skills. Students were taught about how cartography allows solving three main problems for the graphic representa-
tion of a spherical surface on a plane [GRS.4]: (i) to take a large space into a drawn little space (scale) [GRS.3], (ii) to take a spherical surface -Earth- 
into a plane -map- (projection and coordinates systems) [GRS.2]; and (iii) to take a three-dimensional space -reality- to a bi-dimensional space 
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(topography) [GRS.2]. Digital cartography was presented in terms of Geo-Information technologies. They are technologies which provide infor-
mation related to spaces [GRS.1] and allow for its analysis [GRS.4]. Important ones are GPS (Global Positioning System), GIS (Geographical Infor-
mation System) and Web GIS (cloud data). The workshop was based on the latter, thanks to its wide potential didactic use. Subsequently, we 
presented ArcGIS Online, as the currently most used web GIS portal. It is part of the well-known ESRI GIS software. StoryMaps are storytelling 
webpages from ArcGIS Online, which are structured by an interactive digital map or group of maps which can be combined with text, images and 
audio-visual content. These digital maps allowed students to create (GRS.4a), interact (GRS.4b), and interpret (GRS.4c) geographic representations. 

Table 1. Structure of the workshop. 

Section Duration 

1.- Presentation 10 minutes 

2.- Self pre-evaluation 20 minutes 

3.- Theoretical lecture I: urban heritage 1 hour 

4.- Theoretical lecture II: web GIS 1 hour 

5.- Practical lecture I: story maps for the local city 3,5 hours 

6.- Practical lecture II: story maps for the foreign city 3,5 hours 

7.- Self post-evaluation 30 minutes 

Table 2. Self-evaluation items (adapted from Martínez-Hernández et al., 2022, p. 9). 

Theme Items Evaluation domain 

General questions The competencies I will acquire in this workshop will help me become a better teacher Didactic transference ability 

I feel motivated to participate in the workshop Didactic transference ability (learning expectation) 

Working with web GIS (interactive digital cartography) is useful for didactical purposes Didactic transference ability 

I feel motivated to use web GIS (interactive digital cartography) myself, also after the 
workshop 

Didactic transference ability (learning expectation) 

Pedestrian urban mobility should get priority over other urban polluting and not healthy 
mobility forms 

Geographic reasoning skills 

Didactic activities with interactive digital cartography (web GIS) are effective for dealing 
with unequal access to educational activities by students with different purchasing power 

Didactic transference ability 

Participating in a workshop about the heritage of both a well-known city and an unknown 
one is effective for developing a feeling of European citizenship 

Heritage interpretation capabilities 

Case studies I am motivated to design the local/foreign route during the workshop Didactic transference ability (learning expectation) 

 I am motivated for researching heritage elements in local/foreign city for designing the 
route during the workshop 

Heritage interpretation capabilities 

On-site fieldwork would improve the quality of my local/foreign route Geographic reasoning skills 

I know the local/foreign city well Geographic reasoning skills 

Prior knowledge about the city is crucial to choose adequate heritage elements and de-
sign a good route 

Geographic reasoning skills 

Current knowledge 
and skills 

My GIS skills are… Geographic reasoning skills (digital competencies) 

My ability to work with web GIS (interactive digital cartography) for didactical purposes 
is… 

Geographic reasoning skills (digital competencies) 

My general understanding of what heritage is, is… Heritage interpretation capabilities 

My theoretical insights about heritage are… Heritage interpretation capabilities 

My skills to identify and interpret urban heritage are… Heritage interpretation capabilities 

 
Finally, when students finished their assignment, they were asked to complete a post-evaluation sheet (section 7; Table 1), as a self-assess-

ment process of initial didactic transference abilities. It consisted of the same items as the pre-evaluation sheet, to allow quantification of their 
improved competencies. 
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4.3. Didactic meaning of the intended learning outcomes 

After the theoretical and practical classes, the participants were expected to be able to explore different heritage components, locate co-
herent urban elements, think about an appropriate didactical approach, track a realistic pedestrian route, and design a well-suited story map 
website. These tasks were needed to complete their assignment. Correct execution would imply the acquisition of the geography learning that 
the workshop aimed to achieve. Table 3 shows in what didactic way every task could lead to competency acquisition in relation with an intended 
type of geography and educational learning outcome, according to the didactic framework of the research. 

Table 3. Didactic meaning of the intended learning outcomes from the workshop tasks. 

Assignment Task Learning outcome Competencies 

To decide on the heritage values to 
highlight in the routes 

To explore different heritage ap-
proaches 

Heritage interpretation capabilities HIC.1. Discovery and access 

HIC.2. Analyze and evaluate 

HIC.3. Use and create 

HIC.4. Information sharing 

To select adequate stops for the routes To locate coherent urban elements Geographic reasoning skills GRS.2. The understanding of spatial data 
visualization 

GRS.4a. The creation of digital geo-
graphic representation 

To manage a well-justified educational 
utility of the stops 

To think about an appropriate didactical 
approach 

Didactic transference ability DTA.2. Didactic competency 

DTA.3. Communicative competency 

DTA.4. Digital competency 

DAT.6. Cultural and ethical competency 

To create suitable school routes To track a realistic pedestrian route Geographic reasoning skills GRS.2. The understanding of spatial data 
visualization 

GRS.3. Working with scales 

GRS.4a. The creation of digital geo-
graphic representation 

To present web GIS story maps of the 
routes 

To design a well-suited story map web-
site 

Geographic reasoning skills GRS.1. The identification of geographical 
spaces 

GRS.2. The understanding of spatial data 
visualization 

GRS.3. Working with scales 

GRS.4(a,b,c). The creation, interaction 
and interpretation of digital geographic 
representation 

 

4.4. Didactic basis for evaluation 

The evaluation sheets were formed by items which students had to fill to make a self-assessment of their prior and posterior knowledge and 
expectations (see Table 2). Items were the same for the pre- and post- evaluation sheet so that a longitudinal analysis was possible for students 
learning awareness, in terms of geographical reasoning skills, heritage interpretation capabilities and didactic transfer ability. These same types of 
intended learning outcomes were used by the mentors to evaluate the students’ final story maps. Assignment statements that define these learn-
ing outcomes can be used as evidence items (Table 4), punctuating their presence/correction in a Likert scale. 

5. Discussion 

The existing literature on virtual field trips, web-based GIS and online story maps already shows that this type of didactic strategies can 
generate the development of geographical and digital skills (Kim & Bednarz, 2013; Álvarez-Otero & Lázaro-Torres, 2017; Martínez-Hernández et 
al., 2022), even if some of the advantages of real field trips are hard to reproduce in a digital format (Carver et al., 2004; Egiebor & Foster, 2019; 
Henry & Semple, 2012; Mead et al., 2019). The workshop led the clear acquisition of geographical competencies among the students involved 
(Martínez-Hernández et al., 2022).  

It is important to note that our focus on urban heritage as a point of departure was a conscious one. Although other reported web-based 
GIS activities had other thematic focuses, such as tourism (Martínez-Hernández et al., 2021) or landscape (De Lázaro-Torres et al., 2017), urban 
heritage has previously been also used in didactic studies of geography (Delgado-Peña et al., 2017), due to its structuring role in the configuration 
of people’s socio-spatial identities and urban space (Graham et al., 2000). To contribute to a critical heritage conception, which requires critical 
thinking skills (Nowacki, 2021), the workshop included a theoretical introduction lecture about the critical study of heritage (Smith, 2006) and the 
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creation of a story map in a well-known native city and in another foreign, unknown city. For instance, to select the heritage elements of the local 
city, students had to be didactically challenged not to settle for the traditional heritage they already knew about, but rather investigate other 
urban heritage values and even contemplate intangible heritage. It was important to opt for the study of cities that offer a good range of heritage 
values for the workshop implementation. Such is the case of the exemplification in the cities of Madrid and Krakow, as both hold World Heritage 
Sites and are conformed as great historical metropolises with great cultural and educational dynamism (Sánchez-Rivera, 2022; Pawlusiński & Kubal, 
2018). Hence, picking a suitable thematic vector, which mediates between, on the one hand, the intended spatial reasoning and didactic learning 
objectives and, on the other hand, the online GIS platform, was important in the overall workshop design. 

Table 4. External evaluation items for the story maps (adapted from Martínez-Hernández et al., 2022, p. 10). 

Learning outcome Competencies Items 

Geographical reasoning skills GRS.2, GRS.4 The student places the chosen elements where they are actually located 

GRS.3 The student uses an adequate visualization scale 

GRS.1, GRS.2, GRS.3, GRS.4 The student elaborates a route sequence which is appropriate for the task’s purposes (can 
be completed in real life in <5 hours, elements are located close to each other, …) 

GRS.1 The student adequately manages the timing for the configuration of the route 

Heritage interpretation capabilities HIC.1, HIC.2 The student selects the heritage elements for the route in such a way that it shows that the 
designed route has a clear concept and storyline 

HIC.4 The student links an adequate image/video to every heritage element 

HIC.3 The student writes an adequate description for every heritage element in the route reflect-
ing on the heritage values that appear in the chosen heritage element 

Didactic transference ability DTA.2(a,f), DTA.3 The route is adapted to the cognitive capabilities of 12-years old students 

DTA.2(a,b,e,f), DTA.3 The route is structured in a clear learning and motivating sequence 

DTA.4 The story map is visually attractive 

DTA.2(a,b,f), DTA.3, DTA.6 The stops are clearly and rigorously explained 

 
By focusing on the workshop’s design in this paper, we looked at the reasons why a web-based GIS workshop can be useful for geographic 

education, in terms of HIC, GRS and DTA. First, web-based GIS can be useful for geographic education in terms of HIC. In this workshop, the 
assignment of identifying and selecting certain heritage values that were to be highlighted in the routes generated a learning outcome formed by 
heritage interpretation capabilities, such as those specified by Öztemiz (2020). We tested this through items on the coherence and level of critical 
reflection in the story map’s heritage narrative and the selection of representative images or videos of heritage elements. Coherence of the 
selected heritage values and locations was a manifestation of the student’s ability to discover, access, analyze and evaluate heritage values (HIC.1 
and HIC.2). Creating a relevant and critical description of these values reflected their ability to use and create discourses around heritage (HIC.3). 
The audiovisual link was an expression of the ability to share heritage information (HIC.4). As reviewed by Röll and Meyer (2020), a good number 
of geographical didactic experiences manage to develop HIC.1, HIC.2, and to a certain extent HIC.4, but HIC.3 is compromised in Eurocentric 
heritage education, due to a lack of a global comparison approach. So, it is necessary to introduce didactic strategies of critical thinking and 
comparison activities. This is why our workshop design was able to foster a critical geographic-based heritage education. 

Second, the design of a web-based GIS workshop can foster the GRS proposed by Bodzin et al. (2014). For this workshop, the adequacy of 
the stops in the story map was evaluated because it implied locating urban elements, for which it was necessary that the students in question 
understood how spatial data is visualized (GRS.2) and how geographic space is digitally represented (GRS.4). Knowing how to locate is a funda-
mental competency in the didactics of Geography, for which successful teaching experiences have been designed for decades, and which has 
incorporated new technologies (Paraskevas et al., 2010). The workshop also evaluated the adequacy of the visualization scale, that is, the ability 
to work with scales (GRS.3). It was necessary that the layout of a route gave contiguity to the stops. This aspect of the workshop seems to benefit 
from digital exercises over those on paper (Zaleshina & Zaleshin, 2017). This was because the digital platform offers the possibility of visually 
manipulating the scales on digital maps with different layers, which allows making the proportional representation of space immediately visible 
and therefore more understandable. Finally, the evaluation of the route and its presentation as a whole reflected the development of all the GRS. 
Creating a viable route as a pedestrian itinerary for children implied that the student was able to provide a good identification of the geographical 
spaces (GRS.1), with a realistic completion time and accessibility guarantees to children (for whom the route was designed). The use of itineraries 
on a map has been shown to be effective from a very early age in improving the understanding of geographic space and the way in which it is 
represented (Jerez-Carañana & Morales-Hernández, 2021). Presenting this route through a web GIS implied the creation, interaction and inter-
pretation of the digital geographic representation (GRS.4). The created spatial data were driven to the digital platform of the story maps (GRS.2) 
and they had to be visualized at an adequate scale (GRS.3). They were also linked to interaction tools to access the heritage and didactic interpre-
tation that had been carried out for these geographic data. One of the success factors of the educational use of story maps was the availability of 
a multitude of spatial data in the cloud, free of charge and with standardized information (Bartha & Kocsis, 2022). 

The technical requirement to handle a GIS, previously unknown by not-geography-specialized students, is sometimes a restraint to the 
development of geographic skills (Summerby-Murray, 2001). This could also be the case for the target participants of our workshop, who were 
teachers in training. However, this risk was solved, as Henry and Semple (2012) pointed out, by using an attractive and non-intimidating web GIS 
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platform. The participants were able to master its basic features after just a one-hour lesson, thereby crucially understanding that GIS is a meth-
odological tool and not the primary object of study. In fact, there are studies that show that the use of GIS for terrestrial exploration is effective 
for lifelong learning (Idrizi et al., 2021), implying that it can be valid as a didactic resource for inexperienced students. The accessible and interactive 
interface of current web GIS (West & Horswell, 2018; Kerski, 2021) and the inclusion in our workshop of an initial lecture on web GIS were expected 
to contribute to success (Martínez-Hernández et al., 2022). 

Our workshop was designed to be worked on individually, to ensure personal geographical learning, with good results (Martínez-Hernández 
et al., 2022). Nevertheless, group work could be considered in the design, perhaps on some specific tasks, if cooperative learning and social skills 
are included (Le et al., 2018) and individual learning is not compromised. Group work has already been shown to be effective in GIS-based learning 
(Carver et al., 2004; Idrizi et al., 2021). 

Third, the design of a web-based GIS workshop can also foster DTA. On the one hand, the workshop’s evaluation method allowed a longitu-
dinal study of the participants’ prior and post-workshop knowledge, thereby giving indications about DTA acquisition. Our longitudinal study used 
a self-assessment method. This was adequate for teacher trainees because it promoted an identity feeling of being a professional teacher (Powell, 
2000). Contrary to other evaluative methods, which are not so reflective, this process contributed to the participants’ self-awareness regarding 
the workshop’s didactic effectiveness, promoted attitudes of trust, and allowed participants to reflect on didactic transposition processes. This 
self-awareness is a prior phase to the development of didactic competency. It is widely used in all types of teaching practices with teachers in 
training (Cigala et al., 2011), due to its usefulness in preparing for the teaching profession (Powell, 2000), also in geography, both digital (Paraskevas 
et al., 2010) and off-line (Martínez-Hernández & Albaladejo-Albaladejo, 2021). The best moment for a self-assessment method is close after the 
didactic activity (Tejeiro et al., 2012), so that students can remember all their work and achievement better. This is why we timed this evaluation 
immediately at the end of the workshop.  

On the other hand, the designed workshop tasks allowed the development of most of the DTA proposed by Moreira et al. (2023). Only those 
that exclusively depended on the personal skills of each teacher (DTA.1) and their interpersonal skills (DTA.5) were left out. The external evaluation 
items allowed to assess the resulting didactical approach. The DTA.4 (digital competency) showed to the extent that the story maps were visually 
attractive. A digital resource is preferable to other materials (the story map compared to a static map on paper) when it provides added pedagog-
ical value (Lomos et al., 2023). In this case, the added value was to facilitate cartographic interpretation thanks to the possibility of an easy, visual, 
and attractive GIS interface (Zaleshina & Zaleshin, 2017). This added pedagogical value is one of the main success factors of web GIS for its didactic 
use (Carver et al., 2004; Henry & Semple, 2012; Martínez-Hernández et al., 2022). The rest of the evaluative items, that is, the adequacy of the 
adaptation of the route to the cognitive capacity of the 12-years-old students, a clear stops’ sequencing of learning and motivation, and a clear 
and rigorous explanation of the stops, were a consequence of applying communicative (DTA.3) and properly didactic (DTA.2) skills. Communication 
skills were necessary to adapt the explanation of the contents (DTA.3a) and make them attractive (DTA.3b) based on the psycho-cognitive pro-
gressing capacity of the students. Evaluating this was possible by looking at the consistency of the route layout, its heritage narrative, its stimulating 
nature for the route’s target audience, as well as the presence of clear and rigorous descriptions at each stop. In the literature there is a consensus 
on the importance of communicative competency for the teaching practice, since it enables knowledge to be adapted to the language required in 
each educational context (Neira-Piñeiro et al., 2018). Hand in hand with communicative competency, in the workshop design we observed the 
didactic competencies of both using appropriate learning strategies (DTA.2a), such as active learning for the implementation of the route, and 
maintaining a rigorous disciplinary discourse (DTA.2f), e.g., the heritage knowledge acquired needed to create the route. The ability to draw a 
coherent route, with well-explained stops according to the age of the students, fosters a potential active and disciplinary learning. Active learning 
is fundamental in the current teaching paradigm, more so than the traditionally valued passive reception of knowledge (Prince, 2004).  

Determining whether the content sequencing is clear and the content itself is adequate also reflects the didactic competency on managing 
lessons (DTA.2b). The extent to which this sequence was also stimulating for the target audience reflects the didactic competency on coaching 
and mentoring (DTA.2e). Precisely this point stands out in the literature on the didactic experiences with web GIS: they are an extraordinary 
resource to stimulate students (Henry & Semple, 2012; Martínez-Hernández et al., 2021). In short, the balanced combination of theoretical (geo-
graphical space), technological (digital representation) and pedagogical (didactic route design) learning ensured effective didactic transfer based 
on the TPACK (Mishra & Koehler, 2006) and Four Balance models (Lomos et al., 2023) and the theory of didactic transposition (Bosch & Gascon, 
2006). Finally, it should be noted that the workshop also contemplated cultural and ethical competency (DTA.6), as an attitudinal approach to 
describe the stops of the story maps. Critical heritage values were highlighted, adjusted to the theoretical lesson at the beginning of the workshop. 
Not forgetting an ethical approach when transmitting content is very important in the sustainable development paradigm that frames the current 
world through the 2030 Agenda for Sustainable Development (Leininger-Frézal & Sprenger, 2022; Martínez-Hernández & Mínguez, 2023), under-
standing that education is a fundamental means for global citizen formation, based on critical democratic thinking (De Arriba-Rivas & Ibáñez-Ruiz 
del Portal, 2023). Digital mapping experiences have been also successfully used to promote a global digital citizenship (Panek & Netek, 2019). 

6. Conclusions 

GIS have a large presence in current geographic research, and new educational curricula begin to reflect this presence. However, in teacher 
training there is a significant lack in the teaching of geodigital skills, necessary to didactically use GIS. Based on the scientific literature, designing 
and subsequently applying didactic practices on digital mapping can be an effective way of introducing these competencies in teacher training. 
Insights from the didactics of Geography can assist with designing adequate workshops to facilitate not just the acquisition of geographical rea-
soning skills but also to mobilize these skills for didactical purposes. In this paper, we selected a theme with a geographical focus -urban heritage- 
to design a workshop centered on digital mapping through a story maps application, using web GIS technology. The workshop’s effectiveness was 
studied by Martínez-Hernández et al. (2022), but that paper did not analyze the workshop’s pedagogical approach. This paper zoomed in on the 
key design features of the workshop, focusing on the didactic framework upon which these features were hinged. 

Using a framework of competencies provided by the scientific literature, the workshop tasks were related to the acquisition of geographic 
reasoning skills (including geodigital competencies), heritage interpretation capabilities, and didactic transfer ability. Our evaluative model had 
been designed to determine to what extent participants would achieve this acquisition. We discussed how: (i) the search and justification of critical 
heritage values to create a story map corresponds to a designed task that brings HIC, based on the necessary critical thinking to explore urban 
heritage of known and unknown cities; (ii) the drawing of a route, the location of stops, and the display in a digital map environment are design 
strategies to develop GRS; (iii) the adaptation of the story map’s content to the level of the target audience and its clear and attractive explanation 
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and sequencing require didactic transposition skills, in a virtual or hybrid teaching environment; and (iv) the improvement and generalization of 
web GIS and the availability of spatial data in the cloud may have alleviated the conventional obstacles to a good didactic use of GIS. 

The workshop was targeted at students enrolled in a higher education teacher training program. We reflected on the importance of the 
design features that allowed making the most of online web-based GIS workshops. The main design component consisted of having a didactic 
basis framework, which we constructed based on GRS, HIC and DTA. All the working and evaluative tasks of the workshop had been linked to this 
framework of competencies, meaning that all individual design features were didactically grounded. Future adaptations or optimizations of the 
workshop should start with reflecting on the didactic framework that underpinned the workshop’s design, before making practical changes to the 
design itself.  

The study is limited by the specific didactic framework which has been used. For sure, other frameworks could be also suitable, or even 
mixed ones. This research is theoretical, and it complements a previous experimental investigation (Martínez-Hernández et al., 2022) using a 
concrete but small sample (n=15). That study lacked analysis of the pedagogical approach upon which the workshop was hinged, which has been 
solved in the present article. However, both studies still lack large-scale implementation. It is necessary to compare the theoretical postulates (this 
research) and the reported learning outcomes (previous study) in other, notably larger didactic experiences. In the Anthropocene, accurate teach-
ing projects like this workshop are more needed, above all among primary and secondary teachers, who contribute to the making of future digital 
and global citizens. In conclusion, this paper could become a good-practice model for teacher trainees who present a lack of geographical and 
digital knowledge but will have to teach about it. 
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