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Abstract: The purpose of this study is to analyze the potential and merits of narrative-based virtual
fieldwork in preservice geography teacher education. Virtual fieldwork can effectively complement,
implement, and foster fieldwork. In addition, narrative is closely related to fieldwork. To proceed
with the research, this study developed a travel geography class for PGTs (primary geography
teachers) that included narrative-based fieldwork assignments. This study deduced four themes to
illuminate the potential of narrative-based virtual fieldwork (NVF) by using a phenomenographic
analysis of the reflective journals written by the participating preservice geography teachers who
completed their NVF assignments. The results of this study suggested that the NVF possibly involves
the PGTs’ engagement in, procedural and contextual understanding of, and teaching knowledge of
virtual fieldwork thanks to its specific characteristic of integrating narrative and virtual fieldwork.
The results of this study provide concrete discussions on the potential and merits of NVF in PGTE.

Keywords: virtual fieldwork; preservice geography teacher education (PGTE); narrative-based
virtual fieldwork (NVF); narrative-based geospatial technologies (NGSTs); Story Maps

1. Introduction

Fieldwork has particular merits in the geography discipline to provide learners with
opportunities to perceive, experience, learn, and inquire about real sites and the world [1,2].
In other words, fieldwork is an essential part of geography education that enables students
to develop authentic experiences, learning, and thinking about geographic phenomena
and geospacers. This is the reason why the K-12, graduate, and postgraduate geography
curricula in many countries emphasize fieldwork [3-5].

In addition, fieldwork can be related to narratives. The processes of fieldwork con-
stitute diverse geospatial narratives [6,7]. Moreover, students have various awarenesses,
emotions, and experiences of places and regions [8,9]. In other words, students” own
narratives are probably more effective and meaningful fieldwork. For these reasons, some
geography education researchers have focused on the integration of fieldwork and narra-
tives [8,10].

Nevertheless, fieldwork is not easy. Budget, safety, and time issues usually impede
conducting fieldwork in geography classes [1,9]. This has usually led to the neglect or
disregard of fieldwork in geography classes or curricula despite its importance [6]. More-
over, teachers’ insufficient experiences and competencies in fieldwork possibly impede
fieldwork in geography classes [2,11].

This problem implies that two issues need to be seriously considered and illuminated.
First, effective methods to complement the limits of fieldwork are necessary. Second,
geography teacher education should meaningfully cultivate teachers’ competencies in
preparing and conducting fieldwork.

In this respect, virtual fieldwork can be a useful method to implement fieldwork in
preservice and inservice geography teacher education. Because virtual fieldwork may ef-
fectively complement real fieldwork, it possibly encourages preservice geography teachers
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(PGTs)” understanding, knowledge, and competencies of fieldwork in the real environment
of PGT education (PGTE), which has several limitations in conducting real fieldwork [11].

This study focused on the integration of narrative and virtual fieldwork for PGTE.
Narrative is closely related to fieldwork. More particularly, the process of fieldwork has
quiet narrative properties, as the diverse fieldwork literature implies [6,12]. In this sense,
this study suggests the term “narrative-based virtual fieldwork (NVF)”, a kind of virtual
fieldwork using narrative-based geospatial technologies (NGSTs) or narrative formats
and structures. NVF probably has specific merits for virtual fieldwork for PGTE because
narrative is closely related to geography, fieldwork, and travel [4,13].

To proceed with the research, this study prepared and conducted NVF activities in
travel geography classes for PGTs. The participating PGTs’ reflective journals on virtual
fieldwork activities were analyzed by phenomenology, a qualitative research methodology
specializing in interpreting the meaning of subjective learning and experiences to analyze
the potential of NVF in PGTE [14,15]. The results of this study are expected to provide
meaningful discussions on fieldwork education and NVF in PGTE.

2. Literature Review
2.1. Virtual Fieldwork and Geography Teacher Education

Fieldwork is particularly important in geography education because fieldwork enables
students to experience, learn, and inquire about real and authentic geographical and
geospatial features and phenomena [1,16-18]. In other words, fieldwork provides students
with authentic geography learning. Most importantly, fieldwork has been the significant
basis that created and developed geographic knowledge and theories since the ancient era,
as Herodotus’s, Ibn Battuta’s, Alexander von Humboldt’s, and Ferdinand von Richthofen’s
fieldwork and their contributions to the development of geography show [6,19]. This
shows the importance of fieldwork in geography research and education. For these reasons,
fieldwork has been emphasized in geography education and curricula and geography
education research in many countries [3,4,6,9,16].

Nevertheless, conducting fieldwork in primary, secondary, and even higher classes is
not easy. Fieldwork requires a substantive time frame and effort and budget. Moreover,
security and safety issues are also closely related to fieldwork [1,2,17]. In other words,
fieldwork is essential for geography teaching and learning, but it involves several real
limits. These limits seriously impede and even decline the status of fieldwork in geography
classes and curricula [2,11].

In this respect, virtual fieldwork using geospatial technologies, such as virtual globes
such as Google Earth, remote sensing, geographic information system (GIS), and virtual
reality (VR), has significant potential and merits to supplement or foster real fieldwork. Vir-
tual fieldwork provides highly realistic field environments in the classroom and minimizes
time, budget, and safety limits by using and integrating 3D satellite mapping, VR, and di-
verse media [1,2,20,21]. In addition, virtual fieldwork enables students to efficiently renew
fieldwork data or content and communicate, share, and assess fieldwork plans, processes,
and results because it is generally based on the internet or a mobile network [20,22]. In
addition, the possibilities of virtual fieldwork have been more seriously noted in the current
COVID-19 pandemic, which has almost blocked opportunities for real fieldwork [23-25].
In sum, virtual fieldwork enables teachers and students to efficiently and easily prepare
and conduct realistic and effective fieldwork experiences in the classroom.

Geography education researchers have focused on the potential of virtual fieldwork
and made efforts to develop virtual fieldwork programs and construct theoretical discus-
sions on the methods, directions, merits, and potential of virtual fieldwork. For example,
Bos et al. [20] developed VR-based virtual fieldwork methods to motivate students to
engage in fieldwork activities and improve their visual and geospatial competencies in the
classroom. Granshaw and Duggan-Haas [2] developed two virtual fieldwork programs,
titled “Regional and Local” and “Astrobiology at Yellowstone”, for geology teachers to
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enhance their geological and physical geographic insights and competencies to prepare
and conduct fieldwork in situations where real fieldwork was difficult to perform.

Virtual fieldwork has significant meaning and potential in PGTE. The importance of
fieldwork in PGTE is undeniable. Fieldwork is essential for cultivating PGTs’ authentic
and contextual geography content knowledge [26]. Furthermore, PGTs should develop
insights and competencies in designing, preparing, and conducting fieldwork because
geography teachers are the main agent of that work in geography classes [16,23]. In sum,
PGTE needs to provide PGTs with opportunities for learning by fieldwork and learning
on fieldwork. However, fieldwork in PGTE also faces several limitations, as stated earlier.
Those limits discourage PGTs” engagement in and experiences of fieldwork, and this
problem possibly leads to the PGTs” insufficient understanding of and competencies in
fieldwork in geography classes [2]. The contemporary COVID-19 pandemic has been
deteriorating such limits of fieldwork in PGTE [25]. This suggests that PGTE should have
alternatives to complement the limits of fieldwork.

In this sense, virtual fieldwork can meaningfully and effectively complement such
limits thanks to the merits and potential argued earlier. Adopting virtual fieldwork in
geography teacher education has already been attempted in the field of geography ed-
ucation research to cultivate teachers” experiences of and competencies in fieldwork. In
fact, geography education researchers have noticed the potential of virtual fieldwork to
complement and encourage fieldwork in geography classes since the 1990s [1,17,27,28].
They have discussed that virtual geospatial environments enable students to have highly
realistic experiences and learn about geographic spaces and places. In other words, virtual
fieldwork possibly realizes “fieldwork in classroom” or “fieldwork on desk.”

Of course, virtual fieldwork cannot become an absolute alternative because it provides
highly realistic but not real environments and experiences [1,29]. Real fieldwork enables
students to have real experiences in real spaces or places, but virtual fieldwork cannot. In
fact, the importance of fieldwork in geography education is based on the real experiences
of and insights into real cases of geographic features and phenomena [4,8]. In this respect,
virtual fieldwork can effectively complement but cannot completely alter real fieldwork.
Many geography education researchers are still focusing on real fieldwork, and they are
attempting to utilize virtual fieldwork to complement and facilitate real fieldwork and field
courses [1,9,25]. In sum, virtual fieldwork could be understood as a potential method to
complement and facilitate real fieldwork or field courses in geography classes.

2.2. Narrative-Based Geospatial Technologies and Virtual Fieldwork

Geospatial technologies enable users or students to investigate, compare, and ana-
lyze diverse geospatial features, phenomena, and topics in realistic, diverse, and scalar
perspectives by using diverse 3D satellite map layers and multimedia. Thanks to these
merits, geospatial technologies have become one of the core topics of geography education
research to cultivate students’” and geography teachers’ spatial thinking, map abilities and
literacy, geospatial representation, and geography inquiry [19,21,22,30-32].

Among diverse geospatial technologies, NGSTs, such as Story Maps and Mapstory, are
specialized in geospatially representing diverse narratives, including personal experiences
or the topophilia of places, trips and traveling, and historical and historical geographic
issues, into geospatial formats by integrating 3D map layers, multimedia, and narra-
tives [32,33]. For example, ESRI Story Maps, an NGST application, has diverse functions
and structures to represent the processes of diverse geospatial issues, including fieldwork,
journey, migration, and historical geographic phenomena that Google Earth or ArcGIS do
not specialize in. This merit of the NGSTs can meaningfully complement and improve
geography and social studies teaching. Therefore, several geography education researchers
have focused on the educational potential of NGSTs. For example, Egiebor and Foster [33]
developed a Story Maps-based social studies teaching program focusing on the histori-
cal geographic contexts and processes of the Trail of Tears. Lee [32] reported that PGTs’
engagement in the representation of South Korean places, regions, and landscapes in narra-
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tive formats using Story Maps meaningfully encouraged their contextual and procedural
understanding of South Korean regional geography and geographic knowledge.

The term “narrative-based virtual technologies” is a kind of virtual fieldwork us-
ing NGSTs or narrative-based platforms. Fieldwork and geography are closely related
to narratives; thus, NVF possibly has its characteristic significance. Most of all, diverse
processes of geographic features and phenomenographic production and changes in ter-
ritories have narrative properties [22,34,35]. The attempt to represent the Trail of Tears
in a narrative format [33], mentioned above, supports this importance of narratives in
geography education.

Moreover, the processes and experiences of fieldwork themselves are also a kind of
narrative. More specifically, several fieldwork and travel narratives written by Marco
Polo, Johan Wolfgang von Gothe, Alexander von Humboldt, Ferdinand von Richthothofen,
and Isabella Bird Bishop are great geographic literature based on fieldwork and travel
experiences that have significantly contributed to the development of geography [12,19,36].
Fieldwork participants” own fieldwork experiences also compose their own geographical
or geospatial narratives [10,18]. For example, Savin-Baden and van Niekerk [7] stated that
students’ own narratives of their fieldwork possibly facilitate their geographic inquiry
and communication based on their fieldwork activities. This is not exceptional in virtual
fieldwork. Virtual fieldwork should also be approached from the narrative perspective.
Mukherjee [18] attempted to integrate cultural geography virtual fieldwork using Story
Maps to encourage students to effectively experience and represent sociocultural and
subjective contexts. Go and Lee [27] developed a literature NVF program using Story Maps
to encourage preservice Korean language teachers to virtually experience, perceive, and
reconsider the geographic and environmental contexts of Korean literature and authors.

In these respects, NVF has potential for PGTE. NVF may facilitate PGTs’ contextual
engagement in virtual fieldwork, procedural and contextual understanding of virtual field-
work activities, and knowhow of preparing and conducting fieldwork. Studies carried out
by Lee [32] and Go and Lee [27] show some examples of the meaning of NVF for PGTE.
Lee [32] found that NGST-based regional geography education for PGTs encouraged their
procedural, contextual, and in-depth understanding of places, regions, and regional geo-
graphic features thanks to their self-directed narrative approach toward virtual geospaces
represented by the NGST. In addition, Go and Lee [27] reported that preservice Korean
language teachers could develop the confidence and knowhow to design and prepare
literature fieldwork as they engaged in literature NVF. These two studies suggest that NVF
can be a potential alternative for PGTE and fieldwork for PGTs. More particularly, NVF
probably encourages PGTs to engage in virtual fieldwork and geography learning more
effectively. Furthermore, NVF may improve PGTs’ procedural and contextual insights into
fieldwork. Of course, these merits of NVF in PGTE may lead to better virtual and even real
fieldwork education in geography classes.

In sum, the integration of narrative and virtual fieldwork, NVF, probably encourages
and enhances virtual fieldwork in geography classes and PGTE. Focusing on PGTE, NVF
probably encourages PGTs’ engagement in virtual fieldwork activities and their contextual
and procedural approaches toward their virtual fieldwork activities [32]. This is why NVF
should be approached in the field of PGTE.

3. Research Design
3.1. Participants

The participating PGTs in this study were 28 juniors and seniors of a university
in South Korea, drawing on the sampling principles of phenomenographic studies to
determine a manageable and sufficient size for the saturation point (generally regarded as
10-30 participants) [15,37]. All participants were students in the travel geography course
held in the fall semester of 2019. Among the participants, 23 PGTs were male (9 seniors and
14 juniors), and 5 PGTs were female (3 seniors and 2 juniors). The two youngest PGTs were
21 years old, and the oldest PGT was 27 years old.
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3.2. Research Questions

This study focused on the merits and potential of NVF for PGTE. In this respect,
this study emphasized the NVF-specific potential rather than the generic merits of virtual
fieldwork. Based on this consideration, this study developed two research questions (RQs)
to conduct phenomenography-based research: (1) What is the specific potential of NVF,
distinguished from non-NVF, such as virtual fieldwork using Google Earth, for PGTE?
(2) Why and how does the NVF cultivate PGTs” understanding of fieldwork in geography
classes as PGTs?

3.3. A Narrative-Based Virtual Fieldwork Program Focusing on Travel Geography

The NVF activities were the assignment of the travel geography course. In other
words, the topic of the virtual fieldwork of this study was traveling. Of course, travel
geography has become one of the subjects of the geography national curriculum in South
Korea since the announcement of the 2015 Revision of the 7th National Curriculum [38],
which is why the author’s university has established travel geography curricula.

Nevertheless, there are more important reasons why this study focused on virtual field-
work with travel topics. First, travel and fieldwork quietly share common ground because
they are common activities based on direct experiences of places, land surfaces, or fields.
In fact, travel has been an effective education method to improve students” experiences,
knowledge, and understanding of various regions and places since the classic era, and the
travel of the precursors of modern geography, such as Alexander von Humboldt, was the
root of modern geographic knowledge and fieldwork [6]. Second, travel experiences or
activities are particularly important in travel geography classes because the main topic
of the class is travel. Nevertheless, it is difficult for travel geography classes to conduct
real travel or fieldwork due to time and budget limits. This possibly leads to the problem
of “a travel geography class lacks travel”. In this respect, virtual fieldwork can meaning-
fully complement the class by enabling the participating PGTs to engage in traveling or
fieldwork in the virtual world. Third, travel is strongly related to narrative. Most of all,
travel itself has quiet narrative properties and characteristics, as travel narratives written
by famous and great writers including Marco Polo, Johan Wolfgang von Gothe, Alexander
von Humboldt, Washington Irving, and Isabella Bird Bishop imply [12,17,36]. Moreover,
narratives and stories can encourage traveling. More specifically, the literature that narrates
places or landscapes usually fosters traveling to those places, such as Washington Irving’s
Tales of the Alhambra, which made the Alhambra in Andalusia, Spain, a globally famous
travel destination [39].

The travel geography class was a 15-week course. The textbook was a book on travel
geography titled A Geographer’s Humanities Traveling [40]. Of the 15 weeks, the 8th and
15th weeks were middle and final examinations, respectively. Weeks 1 to 6 and weeks
9 to 13 were lectures using the textbook. The 7th- and 14th-week contents created the
participating PGTs” own NVF with travel topics using Story Maps. This study adopted
Story Maps as the NVF application because it was the representative narrative-based
geospatial technology widely used in diverse fields, including education, due to its merits,
including high accessibility, convenience of use, powerful performance and functions,
and free online application [13,32,41]. The topic of the 7th-week activity was domestic
travel, and the theme of the 14th-week activity was foreign travel. The participants wrote
reflective journals on the changes in or refinement of their understanding of NVF using
MS Word after completing their NVF assignments. The participating PGTs uploaded their
NVF assignments and reflective journals to the learning management system (LMS) of
the university.

3.4. Data Collection

The data were collected from the PGTs’ reflective journals. Written texts such as
reflective journals are one of the major data collection methods for qualitative research
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studies [42]. Each journal was written in Korean and approximately 1-2 pages long. The
data were analyzed by phenomenography.

3.5. Phenomenographical Data Analysis

Phenomenography is one of the qualitative research methodologies specializing in
interpreting and analyzing subjective experiences and learnings: this is the main differ-
ence between phenomenology, a qualitative methodology focusing on natural and lived
interpretation of a phenomenon, and phenomenography [15,37,43]. This study adopted
phenomenography as the research method because it is particularly appropriate for inter-
preting and analyzing participating PGTs’ learning and experiences with story map-based
education [32,33,37,44].

Among diverse phenomenographical data analysis models such as a five-step model [44],
this study adopted the seven-step model because it is regarded as a robust data analysis
method model widely used in phenomenological studies [14,23]. The seven steps are as
follows: (1) familiarization (reading through the raw data and familiarizing with them),
(2) compilation (identifying important elements in the raw data by deducing similar and
different features from them), (3) condensation (organizing fragmented elements into larger
units based on their similarities or relations), (4) grouping (developing preliminary cat-
egories based on the results of the condensation step), (5) articulating (reviewing and
revising the preliminary categories to confirm the categorization), (6) labeling (denominat-
ing categories to represent their core meanings), and (7) contrasting (making theoretical
discussions by contrasting the categories).

To grasp the overall structure and contents of the raw data, the author read them
carefully more than three times (familiarization step). The raw data were analyzed by
NVivo 12 Pro, computer-aided qualitative data analysis software, to code meaningful nodes
and to categorize them (compilation, condensation, and grouping steps). The categories
were reviewed, reconsidered, and refined to draw theoretical themes to find answers for
the RQs (articulating and labeling steps). The author attempted to construct academic
discussions on the meaning and potential of travel and Story Maps for (PGTE) based on
those themes (contrasting step) (see Figure 1).

@ ArcGIS StoryMaps

T EE Al
' oAz

Figure 1. An example of the Story Maps-based NVF created by one of the participating PGTs.
This was based on the PGT’s physical geography fieldwork travel to Daecheong-do Island, located
in the Yellow Sea. This page shows his fieldwork story from the Nongyeo Coast, located on the
northernmost part of the island. The left sidecar includes the satellite map of the coast and his
fieldwork narrative, and the photograph on the right shows his figure standing before a topographic
feature of the coast. (English translation for the Korean texts on the left sidecar: 4. Nongyeo Coast.
(Caption of the satellite map: “Nongyeo Coast”) I could find various boulder-dominated landforms. I
saw several folded rocks on this coast as well as on the Ukjukpo Coast. The Nongyeo Coast provided
me impressive landscapes consisted of folded rocks and landforms. I felt massive time and power
that made the rock stand vertically.)
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4. Results

This study extracted a total of 225 nodes from the data (the familiarization and compi-
lation steps) and classified five tier 1 categories, considering the relations and similarities
between the nodes (the condensation, grouping, and articulating steps). Among the tier
1 categories, three were classified as RQ 1 themes, while the other two tier 1 categories
were matched to the RQ 2 themes to find discussions on the potential of NVF in PGTE (the
labeling and contrasting steps). More detailed explanations on the themes considering the
RQs are in Table 1 and the following subchapters.

Table 1. Classifications, definitions, and examples of the themes.

ROQs No. Highest Tier Themes Explanations and Examples Nodes

- Designing and creating detailed and contextual
Procedural and contextual virtual processes of virtual fieldwork in narrative formats
1 fieldwork based on narrative properties - Approaching virtual fieldwork as narrative processes 55
rather than static plans, maps, or geospatial

representation results

- Effectively integrate fieldwork storyline processes and
Intuitive appreciation of the detailed visually represented course
processes of fieldwork - Appreciation of the particular merits of NVF for
preparing and assessing fieldwork

32

Personalized virtual fieldwork based on - Reflecting PGTs’ own experiences and stories to

3 PGTs” own narratives virtual fit.el(.iwork 49
- Personalizing

- Appreciation of the potential of the integration of

4 Changes in the consideration of virtual narrative and virtual fieldwork for geography teaching 51

fieldwork as PGTs - Changes in understanding of the potential and limits of
virtual fieldwork as PGTs
2
- Understanding of a method to prepare and conduct

Appreciating a method to complement the more effective and helpful virtual fieldwork

5 AT . . o . : 38
limits of fieldwork in geography class - Beginning to consider the potential of personal

travel-like virtual fieldwork

4.1. RQ 1. What Is the Specific Potential of Narrative-Based Virtual Fieldwork for Preservice
Geography Teacher Education?

The participating PGTs answered that Story Maps had particular merit in designing
and preparing the contextual processes of the fieldwork. They pointed out that this was
due to the characteristics of the Story Maps that integrated the GST and narrative. The
PGTs stated that the narrative properties of Story Maps significantly helped them vividly
understand and represent the concrete processes and procedures of the fieldwork: they
pointed out that this was the characteristic merit of the Story Maps-based NVF toward
other kinds of virtual fieldwork using Google Earth or VR facilities. This led to changes in
their perspectives toward virtual fieldwork as highly realistic “virtual” fieldwork rather
than virtually designed fieldwork maps or plans.

“I had already engaged in virtual fieldwork using Google Earth and QGIS. Of
course, those works were impressive, and I could begin to consider the possi-
bilities of virtual fieldwork in geography education. Nevertheless, my travel
geography virtual fieldwork using Story Maps meaningfully changed my con-
sideration of virtual fieldwork. Most of all, Story Maps enabled me to represent
not only geographic courses or environments but also concrete stories, processes,
and experiences of my virtual fieldwork. Thanks to Story Maps specialized in the
geospatial representation of narrative, I could engage in much more fieldwork-
like or travel-like, rather than map-like or plan-like, travel geography virtual
fieldwork.” (Male, senior, 25 years old)
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The participants’ engagement in NVF activities also mentioned that NVF has merit
in enabling them to intuitively appreciate the whole process and context of fieldwork.
According to them, the integration of visually represented fieldwork courses and places
and detailed fieldwork narratives was particularly helpful for intuitively perceiving and re-
viewing the detailed processes, storylines, and meanings of the fieldwork. They considered
that this merit of Story Maps-based NVF is particularly appropriate for preparing more
meaningful and systematic fieldwork and reviewing and assessing fieldwork activities.

“My travel geography virtual fieldwork topic was my travel to Gunsan City,
Jeollabuk-do Province, South Korea. My Gunsan trip, taken last year, is my
precious and unforgettable memory. By the way, the trip became somewhat more
than a precious memory as I reconstruct and represent it on the Story Maps.
As I review my travel memory using both visual representation and narrative
structure, I could approach the trip as a detailed geospatial story intuitively rather
than mere quitely an abstract “precious thing ... ”. In this respect, I believe that
Story Maps is meritful for preparing and reviewing traveling and fieldwork.”
(Female, junior, 22 years old)

In addition, the PGTs also argued that they could engage in quietly personalized virtual
fieldwork using Story Maps. They pointed out that Story Maps-based NVF meaningfully
encouraged them to reflect on their experiences, memories, identities, wishes, yearnings,
and hopes for their travel geography virtual fieldwork in narrative formats.

“It was quietly enjoyable for me to design my virtual fieldwork program under the
topic of the trip to Norway. Because I am willing to visit Norway and experience
the famous Northern Light Festival in Tromse. It is very difficult for me to visit
Norway due to several limits. I was feeling that I saw fantastic aurora in Tromsg
when I created my Norway travel geography virtual fieldwork using Story Maps.
It was not a mere assignment because I could virtually conduct my wish list
travel story in the virtual world. Moreover, I could learn geographic features of
Northern Europe efficiently as I collect data to design my Wishlist into a travel
geography virtual fieldtrip.” (Male, senior, 26 years old)

4.2. RQ 2. Why and How Does the NVF Cultivate PGTs" Understanding of Fieldwork in
Geography Classes as PGTs?

The participating PGTs answered that their engagement in the NVF activities mean-
ingfully changed or improved their consideration of the value and potential of virtual
fieldwork. More specifically, the narrative property of the NVF made the PGTs significantly
consider the importance and usefulness of narratives in virtual and even real fieldwork.
The participants began to see the narrative as a significant and meaningful factor of virtual
and even real fieldwork education that could encourage students’ active participation
and immersion in virtual fieldwork based on their experiences of Story Maps-based NVF
activities.

“I was interested in using Google Earth, QGIS, and mobile devices in geography
to teach geography. I already used technologies to prepare my department
fieldwork. These experiences provided me with the opportunity to consider the
possibilities and usefulness of virtual fieldwork. Nevertheless, my interests in
and understanding of fieldwork education have noticeably changed thanks to
Story Maps. Now I have become to understand narrative as one of the significant
factors of virtual fieldwork and real fieldwork. I will positively use Story Maps
and make efforts to adopt students’ own or meaningful stories in virtual and real
fieldwork when I become a geography teacher.” (Male, junior, 23 years old)

Of course, the participating PGTs also mentioned some limits of the Story Maps-
based NVFE. The limits included relatively less powerful express maps for visualizing and
representing geospatial environments compared to Google Earth or VR facilities and some
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minor functional issues. They also pointed out that the consideration and complement of
these limits probably improve the potential of NVF.

“I appreciate the potential of Story Maps that enable me and students to integrate
diverse stories and virtual fieldwork. Nevertheless, I think Story Maps-based
virtual fieldwork is not perfect. Although it integrated not only narratives and
virtual fieldwork but also diverse multimedia, its express map is not as highly re-
alistic as Google Earth or VR. Therefore, I believe that adopting these applications
or platforms to NVE is necessary.” (Male, senior, 26 years old)

In addition, the PGTs’ experiences of and engagement in the Story Maps-based NVF
provided them with concrete insights into the methods and directions to complement the
limits that impede fieldwork education in geography classes. They were aware that NVF
could improve the quality and status of virtual fieldwork in geography classes thanks to
its potential to effectively integrate narrative and virtual fieldwork. They could also find
methods of travel-like travel geography teaching or adopting travel to geography and
virtual fieldwork education as they engaged in travel-themed NVF activities.

“Newly established travel geography is an interesting and promising subject,
but conducting real travel is quietly difficult in high school in spite of the critical
significance of traveling in travel geography subject. In this respect, virtual
fieldwork using Story Maps is particularly meaningful for travel geography
teaching in class because it enables not only visual representation but also the
geospatial representation of travel stories. In addition, I believe that integration
of Story Maps or travel stories themselves and virtual fieldwork possibly improve
the quality of travel geography teaching and implement the adoption of travel
and fieldwork in geography education in real geography class environments.”
(Female, junior, 22 years old)

5. Discussions and Conclusions

The results of this study show that NVF using Story Maps has several merits and
potential for preparing and conducting virtual fieldwork in PGTE. First, NVF using NGSTs
may encourage PGTs to engage in procedural and contextual virtual fieldwork intuitively
due to the technologies’ specific merit of integrating GST and narrative, as the categories
1 and 2 suggest (—RQ 1). Second, NVF is effective for encouraging PGTs" immersion in
and participation in fieldwork activities because it can connect their own experiences or
stories and interesting, contextual, and well-organized narratives to virtual fieldwork, as
the categories 2 and 3 imply (—RQ 1). Third, the PGTs" engagement in NVF possibly
encourages their understanding of and insights into fieldwork education in geography
classes, as the categories 4 and 5 show (—RQ 2). More specifically, the PGTs began to be
aware of methods and directions for effectively complementing and implementing virtual
and even real fieldwork in geography classes and adopting fieldwork and traveling to
geography teaching thanks to the narrative properties of the NVE

The results of this study provide some discussion on NVF and PGTE. First, NVF is
a potential method to complement and implement fieldwork education for PGTE. This
implies that the potential, methods, and even limits of NVF should be seriously approached
and illuminated in the field of PGTE. PGTs’ active and positive engagement in NVF activi-
ties possibly improves their understanding of fieldwork, geography subject knowledge,
and knowhow on virtual and real fieldwork education in geography classes. Second, the
results of this study show the importance and potential of narratives in fieldwork for PGTE
and geography education. Therefore, narrative should be noted as a significant factor
of virtual and even real fieldwork. Continuous theoretical approaches toward NVF and
adopting narratives of virtual and real fieldwork probably contribute to the betterment of
fieldwork education in PGTE and geography education.

Finally, this study suggests the necessity of follow-up research considering the limi-
tations of this study. First, integrating narrative and virtual fieldwork is not restricted to
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NGST-based activities. Narrative can be integrated with nonnarrative-based GSTs or VRs.
In this sense, follow-up studies need to focus on the integration of narrative and various
virtual fieldwork platforms. Second, this study was based on travel geography classes for
PGTs. Travel is closely related to fieldwork, but fieldwork is not restricted to traveling
or travel geography. Follow-up studies should approach other NVF subjects, including
topography, urban structure, and changes in territories and borderlines. Third, this study
used Story Maps to conduct the NVE Story Maps is a widely used NGST platform, but it is
not the sole and absolute tool for NVE. There are other kinds of NGSTs, and Story Maps is
not necessarily superior to them despite its possibilities and usefulness [38]. Moreover, non-
NGST platforms and applications such as VR technologies also have possibilities for use in
NVE. In this sense, further studies need to illuminate the potential of other technologies
and NGST applications in NVF for PGTE and geography education. Fourth, NVF or virtual
geography teaching for PGTs probably improves their in-depth and contextual understand-
ing of foreign cultures, languages, and place names. This study did not seriously consider
this issue. Follow-up studies focusing on this potential of NVF and virtual geography
teaching may contribute to the improvement in fieldwork and geography education for
PGTs and even K-12 students.
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