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Fiona Tweed

Fiona Tweed

on behalf of the Geography
Editorial Collective

This is my rst editorial and | am delighted to
introduce an exciting and diverse collection of
articles. In this issue, three articles focus on
aspects of geography education, two articles
provide insight into the historically embedded
geographies of an everyday object and one article
confronts the shocking nature of some UK poverty
statistics. The articles clearly deal with different
topics, but each of them provides examples of
thinking geographically that can help to extend
students knowledge beyond the limits of their
everyday experience. Understanding and thinking in
ways that are outside what is immediately familiar
are central to the concept of powerful knowledge
(Maude, 2016) that is explored in the rst article in
this issue. Fostering powerful knowledge is argued
to be the main purpose of education in and beyond
geography, with this in turn enabling new ways of
thinking about the world, better forms of analysis
and explanation and more empowered and
informed participation in debate and discussion.
The articles in this issue are also characterised by
a focus on overlooked or understudied geographies
and the diverse and often novel methods used by
geographers to derive answers to important
questions.

There has been much discussion recently about the
nature and cultivation of powerful knowledge in
geography, including in this journal (e.g. Winter et
al., 2024), and this issue begins with an article by
Minsung Kim that focuses on leveraging geospatial
technologies to explicitly develop such
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knowledge. Their study uses the theoretical
framework of the ve types of powerful knowledge
in a geographical context proposed by Maude
(2016, 2018), designing practical learning and
teaching strategies to enhance them in the context
of modules for secondary school students in South
Korea. Using the themes of regional change, civic
engagement and population visualisation, these
strategies include exploring land-cover change
using ESRI StoryMaps, mapping emotional
geographies with heat maps and representing
population density using dasymetric data. Kim also
highlights that ensuring students can gain powerful
geographical knowledge through their schooling is
an aspect of social justice.

Danny Dorling urges British geographers to focus
on issues beyond most of their personal everyday
experiences in an article designed to raise
awareness of UK child poverty. The analyses of
statistics that he discusses make stark and
uncomfortable reading. Economic inequality that
began in the UK in the 1980s has been maintained
by successive government decisions. The rate of
child poverty in the UK is growing faster than any
other country measured by UNICEF, child death
rates are rising and the UK is now an international
outlier. Dorling contends that UK child poverty is
off our mental maps and emphasises that most
human geography academics in Britain have never
experienced poverty as a child. The article calls for
more research to understand the geographical
differences in child poverty both within the UK and
across Europe.

In the rst of two articles that focus on an everyday
object and unpack the geographical
interconnections and interdependencies
represented by it, Atiqullah Malik, Mumtaz Yatoo
and Rayees Ahmed reveal the origins and dispersal
of Malus sieversii, the wild apple from which all
apples are derived. Using evidence from
archaeobotanical excavations and ancient writings,
they trace the geographies of apple domestication,
cultivation and distribution, emphasising the

signi cance of trade routes to the diffusion of apple
growing beyond its origins in Central Asia. Not only
does their work illuminate the historic and the
current economic and cultural signi cance of



= Geography 2024

apples, it also highlights the importance of
understanding the production, distribution and
genetic varieties of crops given changing climatic
conditions and the need for sustainable global food
production.

Recent international survey results underscore
calls for students, educators and activists to
provide more justice-focused climate change
education. Even though geography is in an ideal
position to offer appropriate space for
considerations of climate justice, Catherine Walker
argues that it has been little explored by geography
educators. Drawing on research conducted with
migrant-background young people and secondary
educators in Manchester, UK, and Melbourne,
Australia, designed to explore intergenerational
and cross-cultural responses to climate change,
Walker s article examines how geography can do
more to enhance understanding of climate justice.
Once again, thinking geographically is emphasised;
the geographical concepts of space, place and
interconnection are joined by mapping and other
critical skills such as interpreting and debating the
injustices of climate change and developing future
solutions. The article concludes by suggesting that
classrooms could be incubators for procedural
climate justice.

So, what does it really mean to think
geographically? Why is geographical thinking
essential? Tomg Bendl, Miroslav Marada and
Lenka Kraje£kovk contribute to these debates by
deconstructing the concept of geographical
thinking. Geographical thinking should be an
essential outcome of being educated in geography,
but the term s ambiguity and nuance can make its
incorporation into lessons feel challenging. This
study used thematic analysis of data derived from
interviews with 10 geography education experts
from the Netherlands, Finland and Czechia, who
provided their perspectives on what geographical
thinking means and how it can be developed in
school settings. The analysis revealed the
importance of factual knowledge as a basis for the
interconnected dimensions of procedural, content
and affective domains. The study offers advice for
incorporating geographical thinking in schools
based on the education experts views and calls for
more research.

Gordon Walker and Bronte Crawford use mahogany
as an entry point into the study of colonial
enslavement and trading practices in their
Challenging Assumptions article. The mahogany
cut by enslaved Africans in colonial Caribbean
outposts and used to make ne furniture back in
the UK is an enduring product of the slave economy
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of the 18th century, in contrast to other
commodities such as sugar, rum, coffee and
tobacco, which were rapidly consumed. Through
research focused on the 18th-century port of
Lancaster, UK, using shipping, local and business
archives, the authors trace the geographies of
cargo ows and relationships between people to
understand how colonialism shaped the economic
and social fabric of a place. They conclude that
more could be done to highlight that slave-produced
mahogany is still with us and accruing value in both
heritage and monetary terms.

With this last issue of 2024, we are pleased to
welcome Dr Margaret Kadiri to the Geography
Editorial Collective. Margaret is Senior Lecturer in
Physical Geography Education at King s College
London and brings her knowledge of coastal
environments and processes to the Collective,
strengthening our physical geography expertise. Her
research includes the study of nutrient and
contaminant cycling in estuarine and saltmarsh
environments and the hydro-environmental impacts
of tidal renewable energy extraction. Margaret is
committed to research-led learning and innovative
teaching, particularly the use of technology to
enhance learning. We are excited to be working
with her.

Finally, Geography strives to re ect the breadth and
scope of a discipline that essentially presents a
mirror to the world. If you have an idea for an
article that you would like to write or to see
published in the journal, please get in touch with
the Editorial Collective.
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Strategies for
cultivating
powerful
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geospatial
technologies at
the secondary

education level
Minsung Kim

ABSTRACT: The purpose of this study is to develop
geospatial technology-based teaching and learning
strategies for cultivating powerful knowledge in
geography. Utilising the theoretical framework of the
ve types of powerful geographical knowledge
proposed by Maude (2016; 2018), strategies were
designed to enhance each type of knowledge. The
learning modules developed for secondary school
students in South Korea include exploring land cover
change using ESRI StoryMaps, presenting emotional
geographies as heat maps, and visualising
population density via dasymetric mapping. This
article presents practical teaching and learning
tactics for promoting powerful knowledge based on
geospatial technologies. In the context of a growing
interest in the educational implications of powerful
knowledge, this study proposes ways in which
geography education can make a substantive
contribution and play a signi cant role in enhancing
the relevance of the subject within the curriculum.

Keywords: powerful knowledge, geospatial
technologies, story maps, heat maps, dasymetric

mapping
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Introduction

There is a growing interest in powerful knowledge
in the geography curriculum (Lambert et al., 2015;
Biddulph et al., 2020; Muller, 2023). Powerful
knowledge is a disciplinary knowledge that has the
power to transform society and it has been
subjected to rigorous validation by the academic
community (Young, 2008; 2014). By learning
powerful knowledge, students can access
intellectual traditions and acquire the vocabulary
that enables them to think critically and provide
reliable explanations; this supports them to engage
with a range of issues as competent members of
society (Maude, 2016). Ensuring that all students
can gain powerful geographical knowledge through
their school education should be considered from a
perspective of social justice (Firth, 2011; Ro,
2022). An emphasis on the public nature of
knowledge is the ultimate goal of the ensuing
discussion on powerful knowledge (Young, 2009;
Kim, 2021).

What strategies can effectively enhance powerful
knowledge? Recently, geographers have given
attention to the cultivation of powerful knowledge
through the use of geospatial technologies
(Fargher, 2018; Healy and Walshe, 2020).
Geospatial technologies is an umbrella term that
encompasses not only geographic information
systems (GIS), but also recent digital
advancements (e.g. Google Earth, Google Maps and
ESRI StoryMaps), and various webGlIS tools (e.g.
ArcGIS Online). The potential of using geospatial
technologies as an effective pedagogical tool has
been the subject of ongoing research (see, e.g.
Baker et al., 2015; Metoyer and Bednarz, 2017;
Kim, 2018). Digital-based geospatial technologies
are not just a means of storing and representing
spatial information, but are also a complex
ensemble of social and political execution, and,
moreover, a way of understanding and generating
knowledge (Elwood, 2009). Except for a few
instances (see, e.g. Fargher, 2018; Healy and
Walshe, 2020), however, there is a scarcity of
speci c studies that employ geospatial
technologies explicitly as pedagogical strategies to
cultivate powerful knowledge. Given the
pedagogical implications of powerful knowledge
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and the educational potential of geospatial
technologies, attempts to combine them can
broaden the horizons of geography education.

In South Korea, a revised geography curriculum
was announced by the Ministry of Education in
2022 (MoE, 2022). This curriculum has improved
the content and methods of geography education
at elementary, middle and high school levels,
taking into account the learners ages and
cognitive levels, and the evolving societal context.
In particular, the 2022 curriculum emphasises the
use of diverse technologies in the era of the Fourth
Industrial Revolution and digital transformation,
and cites environmental issues such as climate
change and rapid changes in population structure
as the background for the revision. The revised
geography curriculum explicitly mandates the
incorporation of cutting-edge technologies and

arti cial intelligence into teaching and
assessment. In the context of these curriculum
revisions in South Korea, interest in the concept of
powerful knowledge has grown signi cantly.
Consequently, it is timely to design digital-based
pedagogical strategies for the development of
powerful knowledge.

The purpose of this study was to develop
geographic teaching and learning strategies that
utilise geospatial technologies to promote powerful
knowledge. Using the theoretical framework of the
ve types of powerful knowledge in geographic
contexts proposed by Maude (2018), strategies
were designed to nurture these types of
knowledge. The modules developed explore land
cover change using story maps, map emotional
geographies with heat maps, and visualise
population density using dasymetric mapping. This
article serves as a theoretical account of
strategies that explicitly connects the utilisation of
geospatial technologies with the concept of
powerful knowledge within geographical contexts.

The conceptualisation
and typology of powerful
knowledge

Powerful knowledge is a concept advocated by the
social realist Michael Young (2008) and
discussions related to it have been expanding
(see, e.g. Roberts, 2014; Huckle, 2019; Kim,
2021). Powerful knowledge consists of specialised
knowledge generated in institutions such as
universities, characterised by its systematic nature
for academic formation (Young, 2008; Stoltman et
al., 2015). In uenced by postmodernism,
constructivism emphasises the process of
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students becoming the agents of learning and
creating knowledge on their own. In this paradigm,
the intrinsic value of knowledge itself was relatively
depreciated. Knowledge created in various
contexts by different subjects holds its own

signi cance. Constructivism has educational value
in elevating the student as an active agent in
creating meaning, but without an adequate content
base learners struggled to create substantively
meaningful knowledge. Furthermore, there is
criticism that overemphasising the process of
knowledge production leads to a vacuum
curriculum that prioritises activity over the
importance of content to be taught (Lambert,
2011).

Powerful knowledge is characterised by structural
objectivity , which can establish academic systems
through rigorous veri cation processes (Firth,
2011, p. 147). Importantly, the knowledge
emphasised in powerful knowledge theory is not a
static, elite knowledge, but rather knowledge that
is considered the best currently available; one that
is open to new truths and embodies a dynamism
that encourages students to cross academic
boundaries for knowledge creation (Young and
Muller, 2010). Powerful knowledge transcends the
limitations of knowledge acquired through everyday
experience, empowering individuals to drive social
change and think transformationally. Providing
access to such knowledge through school
education is an obligation and an effort to realise
social justice (Firth, 2011; Ro, 2022). For students
from lower socioeconomic backgrounds, the
opportunity to encounter such knowledge is limited
outside of school education, which makes the
teaching of powerful knowledge a public
responsibility of schools (Young, 2009).

The concept of powerful knowledge is not without
its critics. White (2018) contends that Young s

de nition, which associates powerful knowledge
with systematic relationships between concepts, is
not applicable to many school subjects that claim
to offer such knowledge. White (2018) also
criticises Young s framework for not suf ciently
considering how educational goals and everyday
concepts might be integrated, viewing the
knowledge that students acquire through everyday
life as educationally meaningful. Taking it a step
further, White (2019) proposes discarding the term
powerful knowledge in favour of terms like
specialised knowledge , which could facilitate
more neutral and productive discussions.
Responding exibly to such criticisms, Roberts
(2023) emphasises powerful pedagogies that link
students everyday life knowledge with academic
knowledge. Puttick and Murrey (2020) advocate for
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Figure 1: Typology of
powerful geographical
knowledge. Source:
Fargher (2018); Maude
(2018).

Type of powerful
knowledge

Type 1: Knowledge
that enables new ways
of thinking about the
world

Type 2: Knowledge
that enables analysis,
explanation and
understanding of the
world

Type 3: Knowledge
that empowers one s
own knowledge

Type 4: Knowledge that
enables discussion and
participation in local,
national and global
issues

Type 5: Knowledge
about the world
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the integration of contemporary geographical
research and the exploration of themes such as
race, pertinent to social justice in daily life,
indicating that this approach has signi cant
implications for incorporating powerful knowledge
within the geography curriculum. The selection of
migration as a major topic by the GeoCapabilities
project (which is grounded in powerful knowledge)
can also be understood in a similar context
(Biddulph et al., 2020).

Maude (2018) elaborates on the types of powerful
knowledge in a geographical context (Figure 1). His
typi cation is crucial because it extends beyond
theoretical conceptualisation, providing a concrete
list of powerful geographical knowledge. Maude
(2018) asserts that powerful geographical
knowledge equips students with the ability to view
the world in new ways, thereby empowering them to
analyse, explain and generalise. It also allows for
the validation of their knowledge and provides a
foundation for students to engage with issues at
various scales. This power is fundamentally based
on knowledge of the world. This typology provides
insights for developing teaching and learning
strategies to cultivate powerful knowledge (B@neker
and Palings, 2017; Virranm ki et al., 2019).

In geography

Utilising geography s big concepts: place, space,
environment, interconnections, etc.
Meta-concepts distinguished from substantive
concepts such as cities and climate.

Analysing: place, spatial distribution, etc.
Explaining: hierarchy, agglomeration, etc.
Generalising: models such as population change
models.

Understanding how knowledge is developed and
validated in academia.
Answering how we know.

Combining natural sciences, social sciences and
humanities, crucial in school geography.
Exploring various issues such as food, water,
energy, climate change and development.

Exploring diversity beyond personal experience
in environment, culture, society, etc.
Knowledge that aligns with the public s general
image of geography.

Contributing to students general knowledge.
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However, research in this area is limited, thus this
study explores concrete strategies for enhancing
powerful knowledge in the context of geography
education.

Leveraging geospatial
technologies to promote
powerful knowledge

The use of geospatial technologies for spatial
analysis and visualisation effectively supports the
cultivation of powerful knowledge in geography
(Fargher, 2018; Healy and Walshe, 2020). In
geography education, there has been a sustained
interest in using geospatial technologies as tools
to facilitate the understanding of spatial concepts
and for meaningful problem-solving (Marsh et al.,
2007; Metoyer and Bednarz, 2017). Interactive
geospatial technologies allow students to collect,
process and analyse data, and create maps
through visualisation, offering strategies to
understand various geographical concepts
(including space and place) within the context of
multi-layered scales (Harris et al., 2010). Public
participatory GIS (PPGIS) using geospatial
technologies to engage in real-world community
issues can provide a foundation for students to
grasp the world from their own perspective,
participate in visualisation and analysis and
contribute to the creation of spatial narratives,
thereby generating local knowledge (Fargher, 2018).
The enhanced critical spatial thinking through GIS
learning shares many similarities with Maude s
concept of powerful knowledge (Kim and Bednarz,
2013), emphasising the logical application of
geographical concepts and the importance of
assessing the validity of problem-solving and
arguments.

Research connecting geospatial technologies and
powerful knowledge has begun to emerge. For
example, Healy and Walshe (2020) report on the
speci ¢ ways that powerful knowledge is cultivated
through collaboration between professionals in the
geospatial sector and students engaged in
geospatial technology classes. The students
carried out projects to investigate and map real-
world locations, including Mill Road in Cambridge,
UK, where learning based on geospatial
technologies was effective in fostering powerful
knowledge. However, Healy and Walshe (2020)
observe that the level of enquiry among students
can be super cial, suggesting that continuous
efforts are needed to cultivate powerful knowledge.
Fargher (2018) focuses on the development of
online geospatial technologies (including smart
mapping with ArcGIS Online, open-source data and
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mobile applications), and stresses the importance
of using these tools effectively to develop powerful
geographical knowledge. Fargher (2018) created
learning modules focusing on the 2004 Indian
Ocean earthquake and tsunami as a case study
and analyses the strategies of the modules in
relation to powerful knowledge. However, beyond
these studies, few examples of research directly
connect geospatial technologies with powerful
knowledge.

The use of geospatial technologies can be an
effective strategy for cultivating powerful
knowledge. It can provide a foundation for
developing educationally meaningful learning
modules in geography. However, since research in
conducted in this context is limited, the next
section presents learning strategies for developing
powerful knowledge using geospatial technologies.

Cultivating powerful
knowledge using
geospatial technologies

This study developed educational modules aimed
at cultivating powerful knowledge using practical
examples on key geography education topics,
including regional change, civic engagement and
population visualisation. Although these modules
are primarily intended for secondary school
students, adjustments in content complexity and
activity dif culty can allow for their application at
various educational levels.

Exploring land cover change
using ESRI StoryMaps

Land cover change is a signi cant topic that allows
geographic examination of regional changes
(Jensen, 2005; Kim, 2016). The impact of humans
on the environment has become greater than ever,
and analysing land cover change is a powerful
method of visibly examining the interactions
between humans and the environment. Learning
about land cover change can encompass a variety
of geographical enquiries, making it educationally
meaningful in geography (Kerski, 2015). In this
study, a teaching and learning strategy was
developed based on the ESRI StoryMaps platform,
utilising aerial imagery to visualise and analyse
land cover changes (Figure 2).

The temporal changes in land cover of a speci ¢
area relate to the spatial changes and place
characteristics of that area (Type 1). An example
from this study allows students to compare two
periods during which land cover changed rapidly in

Geography Vol 109 Part 3 Autumn 2024

Type of Application in exploring land
powerful cover change using ESRI
knowledge™ StoryMaps

1 Utilise concepts of place, space
and interconnection to explore
land use situations and change,
and the causes behind them.

2 Analyse and explain the spatial
variations in land use.
Generalise patterns of land use
and change.

3 Understand the different land
cover maps that can be created
depending on the classi cation
system used.

Grasp that the mapping process
can be visualised differently
depending on the size of the
cells.

Comprehend the issues of
generalisation in the process of
assigning a single attribute to a
cell.

4 Discuss the changes in
landscapes in the process of
regional development.
Suggest strategies for
sustainable development.

5 Acquire knowledge about the
region being analysed.
Expand regional knowledge in
various contexts.

Dongtan, South Korea, as it began to be developed
into a new city. The swipe feature of StoryMaps

provides a way for students to explore and compare
land use in the two periods (Figures 3 and 4). It
allows for a visual veri cation of land cover
changes by interactively and dynamically altering
the imagery. For instance, an area that was
previously forested may have been largely
converted to bare land, a change that can be
understood in relation to urbanisation processes.
The spatial structural change is the result of the
combination of how Dongtan interconnects with the
Seoul metropolitan area and Dongtan s unique
place characteristics, which were previously
established based on a manufacturing economy.
This spatial understanding offers students a
powerful strategy for comprehending the world
through geographical concepts and perspectives.

Strategies for
cultivating powerful
knowledge using
geospatial

technologies at the
secondary
education level

Figure 2: Types of powerful
geographical knowledge in
exploring land cover
change using ESRI
StoryMaps. * See Figure 1
for descriptions of the
different types of
knowledge.
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Figure 3: This map
allowed students to detect
land cover changes in the
Dongtan area over two
periods. Note: Images from
the two periods are
displayed on either side of
a central line. By moving
the arrow left or right
('swipe function), the split
ratio of the images
changes, allowing for a
broader/narrower view of
each image and an
interactive observation of
the transition between the
two periods.

Figure 4: This story map
(showing the same area as
Figure 3) was created in
ESRI StoryMaps using a
post-classification change
detection technique (see
text for explanation).
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Here, geography provides an important foundation
for analysing and explaining the spatial distribution
of residential accumulation, the status and role of
the area according to the hierarchy of the urban
system and patterns of urbanisation (Type 2).

Using aerial photographs to analyse and map land
cover change provides an opportunity to critically
examine the validity of knowledge (Type 3). For
example, the creation of a classi cation system
and its analysis can be re ectively explored. In this
study, the land in the example area shown in
Figure 3 was classi ed into forest, farmland, water
bodies, bare land and urban areas, then students
investigated spatial changes between two periods
through cell count changes. Learning materials
were designed to include classi cation maps from
both periods, created according to the

classi cation system, with the swipe function
allowing students to explore changes. Speci cally,
an increase in the number of cells for bare land
from Period A to Period B provides empirical
evidence of an increase in bare land in the area.

e | |
lllllll&ﬂlllll.
EEREEmET 2

This strategy for scienti cally validating visual
exploration is known as post-classi cation change
detection , and is a widely-used remote-sensing
technique in land cover change analysis (Jensen,
2005). However, such scienti ¢ analysis can lead
to different results depending on the classi cation
system used and changes in cell size. Additionally,
there is a challenge in generalising to a single
attribute for a cell that contains multiple attributes
(e.g. a cell with both elds and roads) (Kim, 2016).
Recognising these limitations in knowledge
generated through scienti ¢ spatial analysis and
critically examining the validity of this knowledge is
an important aspect of powerful knowledge.

The changes in the example area of Dongtan relate
to spatial policies that consider various social,
economic and cultural factors. Therefore, through
this learning strategy (using ESRI StoryMaps),
students can systematically and comprehensively
understand the situation of the area (Type 5) and,
based on this understanding, develop the capacity
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to effectively and meaningfully participate in
various policy issues (Type 4). In the process of
regional development, where the interests of
various stakeholders collide, students as citizens
need to understand these issues and act wisely. A
citizen with the knowledge of type 3 can recognise
the limitations of the analysis and visualisation
used by others to present their views and
participate effectively in discussions. Moreover,
students may be able to propose development
strategies for sustainable regional growth from
their own perspective.

Mapping emotional geographies
with heat maps

Interest in emotional geographies, which suggest
that emotions can be a crucial factor for
understanding regions or places, is increasing
(see, e.g. Anderson and Smith, 2001; Bondi et al.,
2005; Kim, 2023). Emotional geographies focus
on the interactions between emotions and places,
highlighting that emotions are not just subjective
reactions to phenomena, but are linked with social,

Type of
powerful
knowledge™

Application in understanding and
engaging with regional and place
issues through emotional
geographies

1 Utilise the concept of place to
recognise various responses to
different local issues.

2 Analyse patterns of emotional
responses based on the problem
and the subject.

Explain the spatial patterns and
causes of emotional responses.

3 Re ect on the process of
mapping qualitative phenomena
(e.g. emotions) into quantitative
data.
Understand the arbitrariness of
spatial representation.

4 Create spatial narratives based
on the emotions felt by local
residents.

Propose effective policies that
recognise the limitations of
existing policies.

5 Acquire knowledge about the
place being analysed.
Expand regional knowledge into
various contexts.
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economic and cultural contexts (Kwan, 2008;
Kenway and Youdell, 2011). The strategy of
generating spatial narratives to aid understanding
of the issues affecting a region and assist in
spatial policy decisions through the emotions of
individuals living and experiencing that area
includes elements of powerful geographical
knowledge (Figure 5). A teaching and learning
strategy based on emotional geographies was
developed using Google Earth and an online
platform (Spatial Kernel Density Estimation) that
facilitates the creation of heat maps for emotional
geographies (Kim, 2023).

Investigating and mapping the emotional
responses to various locations in a region of
interest closely relates to the geographical concept
of place (Type 1). The concept of place allows us to
view and think about the world from the
perspective of humanistic geography, where empty
space transforms into a place characterised by
personal experiences, meanings and images. The
emotions felt at the same location can differ
depending on factors including age and gender,
and perceptions of a place can change depending
on the time of day. These multifaceted aspects of
place provide a perspective for seeing and
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Figure 5: Types of powerful
geographical knowledge
related to understanding
and engaging with regional
and place issues through
emotional geographies.

* See Figure 1 for
descriptions of the
different types of
knowledge.

Figure 6: An extract from
an emotional geography
Google Earth mashup,
which includes images,
video and text.
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Figure 7: An example of
emotional geographies

visualised as a heat map.

Points indicate locations
near Yeosu Expo Station,
South Korea, where

tourists reported feeling
joy. The higher density of
the points is represented

as a blue hot spot . Note:

This heat map visualises
the distribution of point
data similar to that
presented in Figure 6..

understanding the world anew. Collecting data
such as text, photos and video from multiple
locations and integrating them with Google Earth
can be an effective strategy for interactively
visualising and exploring emotional responses
(Figure 6). Through this process, it becomes
possible to recognise the diverse aspects of a
place depending on the issue and the responding
subjects. Analysing these diverse response
patterns and explaining the reasons behind them
becomes a meaningful learning experience and
promotes powerful knowledge (Type 2).

The process of analysing and explaining the
patterns of and reasons for a phenomenon through
emotional mapping can lead to critical re ection on
the strategy of mapping emotions (Type 3). This
study emphasises the strategy of collecting data
from various points, as illustrated in Figure 6, and
visualising them as a heat map. In this strategy,
representing point data as a heat map involves a
critical decision-making process regarding how
knowledge is expressed and generated (Figure 7).
Moreover, re ecting on the mapping of emotions,
which are transient and invisible traits rather than

xed and static features, necessitates a critical
understanding of the process of producing
knowledge from qualitative to quantitative
representation. It provides an opportunity to
comprehend the arbitrariness of maps often
perceived as scienti ¢ and objective spatial
representations and to critically assess the
process and validity of the knowledge produced
from them.

Meanwhile, identifying issues based on emotional
geographies and proposing policies represents the
expression of spatial citizenship, corresponding to
Type 4 powerful knowledge, through the
substantive spatial narratives of the agent (Kim,

Spatial KDE
o o
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2017; Deitz et al., 2018). Engaging in social
issues based on emotional geographies can be an
opportunity to recognise the limitations of existing
policies founded on mechanical and engineering
worldviews, and enables an understanding of real-
world problems through the complex interactions of
various elements. Learning this aspect empowers
students to participate in discussions that derive
meaningful policies. Research based on emotional
geographies, such as proposing walkable city
policies for improved urban welfare (PAnek, 2019)
and presenting plans for safe, emotionally-ful lling
bicycle routes (PEnek and Benediktsson, 2017),
has signi cant implications. Lastly, acquiring
multifaceted knowledge about a region or place
through the lens of emotion constitutes powerful
geographical knowledge that expands a deep
understanding of the world (Type 5).

Representation of population
density using dasymetric

mapping

Dasymetric mapping is a method of map
representation that uses auxiliary information as
well as the statistical data studied to depict the
pattern of the variable more nely and accurately
than other traditional forms of mapping (Eicher and
Brewer, 2001). For example, dividing the population
of a speci c area by its area calculates the general
view of population density, and mapping this
results in a population density map. However, in
reality, not every mapped area is inhabited. If the
entire area is assumed to be residential,
uninhabited places, such as mountains, water
bodies and roads, are also included in the
population density calculation, leading to a limited
re ection of the real world. By extracting
residential areas from land-use classi cation maps
or by using building registers to include only
buildings, dasymetric mapping can more
realistically represent population density maps
(Lee and Kim, 2007; Lee et al., 2014). This study
focuses on the potential of dasymetric mapping to
aid in developing powerful knowledge (Figure 8).

Regional differences in population density are
related to various social, economic, cultural and
natural factors, including employment, housing,
transport accessibility, living convenience, cultural
facilities and topography. Therefore, systematic
understanding of population density differences is
possible when based on various geographical
concepts such as place, space and interconnection
(Type 1). Choropleth mapping is frequently used for
visualising population density. However, choropleth
maps have limitations in accurately representing
reality. Understanding these limitations and using
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Type of
powerful
knowledge™

Application in conducting
dasymetric mapping

1 Utilise concepts of place, space
and interconnection to explore
regional differences in
population density.

2 Compare and analyse population
density maps represented in
various ways.

Explain the reasons for different
population patterns based on
various mapping methods.

3 Recognise the limitations of
population density expressed
through choropleth maps.
Understand the differences in
dasymetric mapping that can
occur based on the auxiliary
data used.

4 Participate in various population-
related discussions.
Propose policies using
dasymetric visualisation
strategies.

5 Acquire knowledge about the
region being analysed.
Expand regional knowledge into
various contexts.

dasymetric mapping to address them
demonstrates the process of validating and
improving knowledge creation (Type 3). In this
context, the choropleth map of Seoul s population
density can be compared with dasymetric mapping.
As seen in Figure 9, using dasymetric mapping
allows for mapping the population density of only
those areas where people actually live, providing
students with the opportunity to consider speci ¢
representational issues according to the mapping
method used.

For more re ned analysis, the research by Lee et
al. (2014) is noteworthy. They conducted
dasymetric mapping on Seoul to verify the accuracy
of population density maps by adding various
auxiliary information and reported the effects.
Starting with the general method of choropleth
mapping, they re ned their model by using building
registers as auxiliary data to allocate population
only where buildings exist, considering housing
types, the number of oors and, nally, incorporating
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characteristics of districts. Understanding the logic
of dasymetric mapping and generating and verifying
knowledge from various perspectives enables
students to employ the powerful ability to critically
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Figure 8 (left): Types of
powerful geographical
knowledge employed in
conducting dasymetric
mapping of population
data. * See Figure 1 for
descriptions of the
different types of
knowledge.

Figure 9: Comparison of
Seoul population density
as (a) a choropleth map,
and (b) a dasymetric map;
and Yeongdeungpo-gu,
Seoul, population density
as (c) a choropleth map,
and (d) a dasymetric map.
Notes: For dasymetric
mapping, administrative
district maps were used as
input data, and urban
ecological status maps as
auxiliary data, with weights
assigned to land
categories as follows:
residential areas 0.5,
mixed-use areas 0.3,
commercial and business
facilities 0.1 and industrial
areas 0.1. All data 2010.
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assess knowledge claims. Furthermore, through
such processes, it is possible for students to
expand their knowledge by comparing and
explaining the patterns on their maps, or by
analysing the advantages of using detailed
residential information to improve the accuracy of
population density maps (Type 2).

Lee et al. (2014) argue that their research results
could serve as a basis for various studies and
policy-making, including disaster management,
emergency preparedness and crime analysis. This
indicates that knowledge related to dasymetric
mapping can be usefully applied in discussions of
various spatial policies. Students can competently
participate in important issue discussions using
knowledge of dasymetric mapping (Type 4). Finally,
the process of meticulously surveying and
meaningfully representing the population situation
of an area can lead to increased knowledge about
the world (Type 5).

Discussion and
conclusion

This study developed teaching and learning
strategies using geospatial technologies to
cultivate the ve types of powerful geographical
knowledge proposed by Maude (2016; 2018). The
modules focused on exploring land cover change
using ESRI StoryMaps, mapping emotional
geographies using heat maps, and visualising
population density via dasymetric mapping. The
land cover change module examined the rapid
transformations in the new city of Dongtan, while
the emotional mapping module concentrated on
strategies to explore places through the lens of
emotions using Google Earth and a heat map
generation platform (Spatial Kernel Density
Estimation). The dasymetric mapping module
emphasised understanding the implications of
creating more realistic population density maps by
using auxiliary information.

While interest in powerful geographical knowledge
is growing, speci ¢ development of teaching and
learning strategies has been limited. This article
describes geospatial technology-based strategies
for enhancing powerful knowledge in the context of
geography education. Further discussion can be
advanced on the following aspects.

First, additional studies are required to empirically
demonstrate the educational effectiveness of the
teaching and learning strategies described here.
The strategies for each module in this study have
been veri ed as meaningful interventions in

" Geography 2024

different research contexts (e.g. Lee and Kim,
2007; Kim, 2016; 2023). This research was based
on such rationales, strategically integrating these
ideas with types of powerful geographical
knowledge. Although the modules have a solid
theoretical foundation, ongoing efforts to further
validate and re ne their effectiveness in varied
practical settings are necessary.

Second, researchers can consider strategies for
adapting the digital technology approaches
proposed in this study to low-tech methods
depending on the context. For land cover change
strategies, Kim (2016) reports positive educational
effects from activities using paper and coloured
pencils. This study attempted to implement Kim s
idea through digital story maps and link it with
powerful knowledge. Emotional mapping activities
can also be conducted using stickers or pins of
various colours. Dasymetric mapping can be

modi ed to allow students to calculate population
density and draw maps by hand, maintaining the
basic concepts and logic. Through these

modi cations, meaningful activities can be carried
out in more restricted learning environments. While
low-tech strategies have limitations relative to the
interactive exploration and dynamic visualisation
possible in digital environments, they have the
advantage of being relatively easy to introduce into
the classroom. Therefore, a consideration of how to
adapt and apply these strategies appropriately
depending on the educational environment and
objectives should also be explored.

Third, there is a need to expand the development
of teaching and learning strategies that utilise
geospatial technologies within the theoretical
framework of powerful knowledge across various
topics. The themes utilised in this study, such as
regional changes, civic engagement and population
issues, are prominently addressed in South Koreas
new curriculum. However, there are various other
elements that can be considered from the
perspective of powerful knowledge. Therefore, it is
necessary to develop strategies that incorporate a
variety of new topics re ecting the changes and
demands of the era. In addition, while the module
themes of this study are emphasised within the
context of South Korea s educational curriculum, it
is important to highlight that these topics are of
interest in the geography education of many
countries, and thus have a wide-reaching impact in
multiple contexts.

Demonstrating how geography education can
contribute to learners growth is a critical issue
directly linked to the purpose of geography
education. Through learning powerful knowledge,
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students can enter intellectual traditions and
become citizens who engage fully with various
societal issues. Moreover, powerful geographical
knowledge provides the foundation for students to
ful I their potential (Solem et al., 2013; Lambert et
al., 2015; Bustin et al., 2020). Therefore,
cultivating powerful knowledge is an educationally
signi cant task, and the ability of geography
education to contribute to this highlights the
importance of geography s role within the
curriculum. In discussing speci c teaching and
learning strategies for promoting powerful
knowledge in geography education, this article
serves as a catalyst for expanding research in this
area.
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Danny Dorling

ABSTRACT: The UK has not only one of the highest
rates of child poverty in the rich world, but also the
most rapidly rising rate in this grouping. Within the
UK, a higher proportion of children are poor in the
South East of England than in Scotland. The huge
rise in economic inequality in the 1980s caused the
UK to become an international outlier in terms of
child poverty. All subsequent UK governments have
maintained inequality at high levels by choice. The
results are telling: children in England are, on
average, becoming shorter in height and child death
rates in England are rising, almost certainly due to
rising poverty and destitution. As inequality rises
poverty rises, but so too does ignorance of each
other. Those who study human geography in the UK,
if they went to university in recent years, are the
least likely graduates to have ever been poor. Child
poverty remains off our mental maps and l