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One of the questions being asked in schools is the extent to which Geography can be considered a
STEM subject? While such a question might be driven by those strategic opportunists seeking to
elevate the status of the subject within the school’s curriculum, or as a means of leveraging an
increase in funding, it is a question worth of serious attention. This paper argues that Geography has
the potential to play an important role in advancing the objectives of STEM (Science, Technology,
Engineering, and Mathematics) in the Australian educational context. In doing so, Geography’s place
within the humanities is in no way diminished. The humanities remain central to our understanding of
the social world in which we live. They also provide important insights into the context within which
science gains its significance and from which it draws its authority. Geography, given that straddles
both the physical and human sciences, can advance both the humanities and STEM.

STEM is defined as a national strategy promoting a cross-disciplinary, multi-disciplinary and integrated
approach to learning. The aim of the focus on STEM is to build Australia’s future competitiveness in a
rapidly changing global economy through using the lenses of Science, Mathematics, Engineering and
Technology to develop individual and national capacity to respond to challenges around productivity
and economic wellbeing. There is an emphasis on critical and creative thinking to solve real-world
challenges (Australian Curriculum, Assessment and Reporting Authority, 2016; Education Council,
2015; Office of the Chief Scientist, 2013, 2014; Seikmann & Korbel, 2016). In short, the focus on STEM
is being driven by an economic imperative.

The emphasis on STEM is not unique to the Australian educational context. In the United States of
America, for example, authorities have assessed STEM as being critical to the future growth of the
economy and essential for the nation’s global competitiveness. It has also been identified as a field in
which American students don’t excel. As a result, funding has been increased for STEM, often at the
cost of support for other subject areas.

The status of Geography vis-a-vis STEM is ambiguous for two principal reasons:

1. There continues to be debate about what actually constitutes STEM. Does it, for example,
include GIS and Cartography? And. Does the field of Geosciences (and by definition most of
physical geography) qualify as STEM?

2. Geography is a broadly interdisciplinary discipline that now embraces at least four sub
disciplines — two of which (Physical or Environmental Geography) are clearly STEM. The other
two, which are firmly grounded in the humanities, are Human and Cultural Geography.

In search of definitional clarity

Any discussion regarding Geography’s contribution to STEM requires some of degree contextual and
definitional clarification. What is Geography? And, how has Geography been traditionally positioned
within the total school curriculum?

Geography has been defined by Australia’s National Committee for Geographical Sciences (2018) as a
wide-ranging and dynamic discipline where phenomena from the natural world, social world, and the
humanities are integrated and studied through the perspectives of place, space, and environment. As
a discipline, Geography provides us with an understanding about the world around us, for example
through exploring the diversity of environments, places, peoples and cultures, the inequalities
existing within and between places, dependence on the environment for survival, attachment to
place, and connections between places and people throughout the world.

Implicit in this definition of Geography is the integrating nature of the discipline. Geography spans
both the physical and human sciences. As such, it provides a unique conceptual lens through which to
study, and better understand, a diverse range of physical and human phenomena.

In terms of its curriculum-based curriculum positioning, Geography is, at a national scale, typically
identified as a subject within the Humanities and Social Sciences (HASS) learning area with a focus on



inspiring curiosity and wonder about the diversity of the world’s places, peoples, cultures and
environments, and encouraging active citizenship towards creating a socially just and sustainable
future (Australian Curriculum, Assessment and Reporting Authority, 2013a; Ministerial Council on
Education, Employment, Training and Youth Affairs, 2008; National Committee for Geographical
Sciences, 2018).

Humanities and Social Sciences (HASS) is defined in the Australian Curriculum structure as a learning
area comprised of several subjects including Geography, History, Civics and Citizenship, and
Economics-Business. Learning focuses on consideration of future challenges through the study of
human behaviour and interaction in social, cultural, environmental, economic, historical and political
contexts, from the personal to global scale (Australian Curriculum, Assessment and Reporting
Authority, 2013b; Ministerial Council on Education Employment Training and Youth Affairs, 2008). It
should be noted that across states and territories the name and inclusion of HASS identified subjects
varies slightly.

An integrated-curriculum refers to the purposeful connection or links being made between what is
being learnt in one subject with another i.e. meaningful teaching, learning and assessment activities
are designed across several subjects or disciplines (Dowden, 2014; Smith & Lovat, 2006). An
integrated-curriculum allows complex real-world problems to be solved through critical and creative
thinking using a cross-disciplinary or multi-subject lens (Acedo & Hughes, 2014).

Science-based content unique to the Australian Curriculum: Geography

Alaric Maud, the Lead Writer of the Australian Curriculum: Geography, has identified a number of
science-based topics covered by the Australian Curriculum: Geography (and its HASS replacement)
but not in the Australian Curriculum: Science curriculum, or not at the same depth. These include:

e Climate types (Year 3). In Science the only mention of climate is in relation to climate change.
e Vegetation types and the effects of vegetation on the environment (Year 4).
Vegetation is not mentioned in Science.

e The quantity and variability of Australia’s water resources compared with other continents (Year
7).

e The nature of water scarcity and ways of overcoming it (Year 7).

e Causes, impacts and responses to an atmospheric or hydrological hazard (Year 7).

e Causes, impacts and responses to a geomorphological hazard (Year 8).

e Characteristics and distribution of biomes (Year 9).

e Human alteration of biomes to produce food, industrial materials and fibres (Year 9).

e Environmental, economic and technological factors that influence crop yields in Australia and
across the world (Year 9). [Science has this elaboration in Year 8: describing how technologies
have been applied to modern farming techniques to improve yields and sustainability].

e Challenges to food production, including land and water degradation, shortage of fresh water,
competing land uses, and climate change, for Australia and other areas of the world (Year 9).

e The capacity of the world’s environments to sustainably feed the projected future global
population (Year 9). [The only mention of agriculture in the Science curriculum is this elaboration
in Year 8: describing the impact of plant cloning techniques (asexual production) in agriculture
such as horticulture, fruit production and vineyards].

e Human-induced environmental changes that challenge sustainability (Year 10). [Science has this
elaboration in Year 7: considering how human activity in the community can have positive and
negative effects on the sustainability of ecosystems].

e Study of environmental change in a particular type of environment (Year 10).

Note that the Geography content is from content descriptions, which are mandatory. The Science
content is in elaborations, which are not.

Some scientific concepts and terms are taught in the Geography curriculum but not in Science. These
include:

e C(Climate
e Evaporation and evapotranspiration
e  Water balance



e Vegetation

e Biomass

e Biome

e Net primary productivity

e Land and water degradation

Alaric Maud also identifies a number of skills featured in the Geography curriculum that are
mathematical or technological. These include:

e Represent data in a range of appropriate forms, for example, climate graphs, compound column
graphs, population pyramids, tables, field sketches and annotated diagrams, with and without
the use of digital and spatial technologies (Years 7 and 8)

e Represent multi-variable data in a range of appropriate forms, for example scatter plots, tables,
field sketches and annotated diagrams, with and without the use of digital and spatial
technologies (Years 9 and 10)

e Represent spatial distribution of different types of geographical phenomena by constructing
appropriate maps at different scales that conform to cartographic conventions, using spatial
technologies as appropriate (Years 7 and 8)

e Represent spatial distribution of geographical phenomena by constructing special purpose maps
that conform to cartographic conventions, using spatial technologies as appropriate (Years 9 and
10)

e Interpret geographical data and other information using qualitative and quantitative methods,
and digital and spatial technologies as appropriate, to identify and propose explanations for
spatial distributions, patterns and trends, and infer relationships (Years 7 and 8)

e Interpret and analyse multi-variable data and other geographical information using qualitative
and quantitative methods, and digital and spatial technologies as appropriate, to make
generalisations and inferences, propose explanations for patterns, trends, relationships and
anomalies, and predict outcomes (Years 9 and 10)

Also worth of note is the inquiry-based foundations of the Australian Curriculum: Geography (and the
Geography components of HASS). This methodological framework parallels that underpinning
scientific inquiry. Commonly referred to as ‘scientific method’. The step-by-step approach progressing
from identifying and defining a problem or issue, formulating a tentative hypothesis, gathering data
to test the hypothesis and interpreting results objectively. The skills set developed by students
engaged in inquiry are ‘generic’ in the sense that they can be applied in a range of contexts, including
those beyond school.

Geographical inquiry is defined in the Australian Curriculum: Geography as “the process by which
students learn about and deepen their holistic understanding of their world”. It is described as
involving individual or group investigations that start with geographical questions and proceed
through the collection, evaluation, analysis and interpretation of information to the development of
conclusions and proposals for actions. The inquiries undertaken may vary in scale and geographical
context.

The skills students deploy in these inquiries or investigations, both within the classroom and during
fieldwork, are developed from K(Foundation) to Year 12. They include formulating questions and
research plans; recording and presenting data skills; and the use of a variety of spatial technologies. In
applying these skills students learn to think critically about the methods used to obtain, represent,
analyse and interpret information and communicate findings.

By Years 7 and 8, students are able to present findings, arguments and ideas in a range of
communication forms selected to suit a particular audience and purpose; using geographical
terminology and digital technologies as appropriate. By Years 9 and 10 students progress from the
presentation of ideas to the formulation of explanations. The means of communication used is
selected based on its effectiveness and its suitability of audience and purpose.

The stages of the investigations students complete are: Observing, questioning and planning;
collecting, recording, evaluating and representing; interpreting analysing and concluding;
communicating; and reflecting and responding. As noted above these stages mirror the inquiry
sequence applied in science. In this regard Geography can be seen to make a



In defence of the Geography’s status and positioning within the humanities

Any discussion of Geography’s contribution to STEM in no way diminishes the discipline’s status
within the social sciences and humanities. This is an important point to make because, as Professor
lan Hay (2016) notes, the humanities are under assault from an increasingly utilitarian worldview and
those conservatives preoccupied with cultural conflict. The latter argue that the humanities have
been captured by the progressive left who see them as a vehicle for the transformation of society.

The trend towards a more utilitarian educational environment is reflected in the choices students
make. Many students choose vocationally focused degrees that hold the offer of financially rewarding
careers. This is contrary to the flexibility of the humanities and skills set developed by those studying
a related discipline. There is, as Hay argues, a degree of “vocational and economic pragmatism” in the
decisions made by students, reinforced by the encouragement of the political class and parents.
Governments see STEM related subjects as central to the future economic wellbeing of nations. This,
at least in part, is driven by the need to remain internationally competitive in an increasingly
integrated global economy.

The focus on STEM has resulted in a decline in public and private funding of the humanities, especially
in the area of research. At the same time, funding for mathematical and physical sciences, biological
sciences, medical sciences and engineering has grown. This shift in funding has been cheered on by
conservative commentators who fuel the devaluing of the humanities for their own ideological ends.

Despite all this, the continued importance of the humanities cannot be understated. The role of the
humanities is, as outlined by Hay (2016), “to share and build on knowledge and to participate is a
(scholarly) community in which knowledge is scruitinised and challenged relentlessly, constantly
taking account of empirical revelations and conceptual rethinking”. The humanities cast a light on the
ideas and practices that shaped the nature of the society in which we live. They allow us to better
share experiences and gain an insight into the lived experience of others. They enrich lives by
nurturing creativity. They make our lives more rewarding and enjoyable. They provide us with the
skills that enable us to make meaning from all that is around us - skills that will hold us in good stead
in an unpredictable future.

The humanities complement and nurture STEM is a variety of ways. They provide, for instance, an
understanding of the context within which science gains its significance and from which it draws its
authority (Hay, 2016). In a rapidly changing and technology-focused world, the humanities provide
balance and perspective. They strengthen our worldview and broaden our intellectual foundations.
They promote critical thinking skills and creativity, enhance our communication and problem solving
capacity, and contribute to the development of engaged citizens and thinkers (Reiter, 2017). It is
within this broader educational context that Geography makes its own unique contribution.

Geography has the potential to make an important (and perhaps unique) contribution to both STEM
and the humanities. It is the discipline that spans (and often integrates) the physical sciences, social
science and the humanities. It emphasises spatial thinking and the creation of new knowledge via the
study of places. It recognises the fundamental importance of the environment to human welfare and
promotes an awareness of the interconnections between phenomena and processes both within
places and across space. Places and people are increasingly interconnected globally, and society’s
challenges require answers that integrate different fields of knowledge. In a world in which
inequalities within and between places can threaten social cohesion, and where the pressure of
human impacts on the environment is a growing concern, geography has much to offer.
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